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WATER QUALITY ASSESSMENT
OF
ARKANSAS' SIGNIFICANT PUBLICLY-OWNED LAKES
' SUMMER 1999

In 1989, the original assessment of Arkansas' significant publicly-owned lakes was conducted. Seventy-five
{75) lakes were sampled for water quality, including nutrients, chlorophy!l * and fecal coliform bacteria. The
lakes were divided into groups according to their morphological characteristics (Type A, B, C,D and E, to
be discussed later). Trophic state indices were calculated for each of the lakes and the lakes were ranked
based on highest trophic state to the lowest.

In 1994, the Department reassessed Arkansas' significant publicly-owned lakes. Eighty lakes were sampled
for water quality, including nutrients, chlorophyll ® and fecal coliform bacteria. Sediment samples were also
collected from most of the lakes. The same lake classification scheme was used as in 1989. Trophic state
indices were calculated for each of the lakes and were compared to the 1989 indices. The 1989 and 1994
trophic rankings were very similar. Type A and B lakes ranked in the lower one-third (lowest trophic level)
both years. Sixty percent of the ten highest-ranking lakes (highest trophic levels) remained in that ranking
for both surveys. '

During July and August 1999, Arkansas' significant publicly-owned lakes were reassessed. Hurricane Lake
was dropped from the list, bringing the total of significant publicly-owned lakes to seventy-nine, Table 1.
Three lakes (Overcup, Greenlee and Nimrod) were not sampled due to draw downs during the summer for
lake-maintenance work. Lake Dardanelle, which was not sampled during the previous two assessments, was
sampled during this assessment. Ozark Lake, a large Arkansas River impoundment, was not considered in
this study. Ninety-three transects from 75 lakes were sampled. For the first time, plankton samples were
collected from the lakes, Figure 1 depicts the locations of Arkansas' significant publicly-owned lakes.

The Water Quality Act of 1987, Section (314) mandates the development of a public lakes assessment
program. The primary objectives of the lakes assessment were: (1) identify lakes which were not currently
meeting water quality standards; (2} identify degraded, impaired, or threatened lakes, and (3) identify the
relative trophic status of each lake.




METHODOLOGY

All water quality sampling was completed between July 12, 1999 and August 26, 1999. Two, 2-day sampling
trips were made each week and two to four sites were sampled each day. Each trip was restricted to no more
than two days so the samples could be analyzed within the 48-hour maximum holding time for certain
parameters. The Technical Services Division of the Department of Environmental Quality analyzed water
quality parameters. Dissolved oxygen profiles, pH and secchi transparency was measured in-situ. Personnel
from the Water Quality Planning Branch, Water Division, of ADEQ identified and enumerated plankton
samples.

A shore to shore transect in the lower portion of each man-made lake (near the dam) was established, depths
along transects were determined and a sample point at the deepest portion along the transect was established.
Lakes of approximately 2000 surface acres or larger had more than one sample transect, including one in the
lower one-third and one in the upper one-third of the lake. Naturally occurring lakes and oxbow lakes were
sampled at their deepest points, normally the middle of the lake. An additional transect in the upper third
of Lake DeQueen was established to assess the effects of a point source discharge.

Field Observations
The following observations were noted at each transect site:

-1) Climatic conditions

2) Air temperature

3) Lake surface condition

4) Unusual occurrences

3) Quahity Assurance/Quality Control issues

In-Situ Measurements

The following measurements were taken at each sample site:

1} Secchi disc transparency

2) Vertical water temperature profile (Hydrolab)

3) Vertical dissolved oxygen profile (Hydrolab)

4) Vertical pH profile (Hydrolab)

5) GPS readings at each shore point of the transect and at the sample site

Water temperature and dissolved oxygen concentrations were measured at | meter intervals within the
epilimnion, at 0.3 meter intervals in the thermocline and 1 to 5 meter intervals in the hypolimnion.




NO  MAME COUNTY
i WINONA SALINE

2 DIERKS HOWARD

3 GILLHAM HOWARD

4  DEQUEEN SEVIER
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&  GREESON PIKE

7 HAMILTON GARLAND
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9 DEGRAY CLARK.
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it  BEAVLR BENTON
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FIGURE 1. Location of Arkansas' Significant Publicly-Owned Lakes




Water Quality Samplino

Water quality grab samples were collected with an Alpha Water sampler at one meter (epilimnion) and at
0.8 (80%) maximum depth (hypolimnion) at the main sample point on each transect. The samples were
tabeled by using: 1) the given STORET station identifier at each station; 2) either an “A”, “B”, or “C” to
identify the transect location; and by 3)an "E" or an "H" to identify the epilimnion and hypolimnion samples.

Example: LARKOO1A-H = Lake Conway near the dam, hypolimnion water quality grab sample.
The water quality samples were analyzed for the following parameters:

In-Situ Readings Laboratory Analysis
Dissolved Oxygen NH,;-N Total phosphorus Chlorides
Temperature NO+NQO,-N Ortho-phosphorus Sulfates
pH Total dissolved solids Conductivity Alkalinity
Total suspended solids Turbidity
Total organic carbon Total Hardness

Bacteria Sampling

Bacteria samples were collected one-half meter below the water surface at five locations along the transect.
One sample was collected approximately 50 feet from each shore, at each quarter point and at the mid-point
of the transect. One duplicate sample per every two sample transects was collected. Geometric means of
the samples were calculated for each lake. The samples were labeled using the given STORET station
identifier at each station and adding an identifier to depict the sample location along the transect - left, right
or center facing dam (L, R or C) and shore or quarter point {S or 1/4).

Example; LARKOO1A-L1/4 = Lake Conway near the dam, left quarter point

Metals Sampline

A sample for dissolved metals analysis was collected from the hypolimnion and the epilimnion at the grab
sample site along each transect. The samples were collected and preserved in accordance with Standard
Methods for the Examination of Water and Wastewater, 17" Edition, 1989, Parts 300, 301, and 30iA4. The
grab samples were labeled using the given STORET station identifier at each station and by using either an
"E" or an "H" to depict between the epilimnion and hypolimnion samples.

Example: LARKO001A-H = Lake Conway near the dam, hypolimnion

The following metals were analyzed:

Aluminum Beryllium Cobalt Iron Manganese Sodium
Boron Calcium Chromium Lead Potassium Vanadium
Barium Cadmium Copper Nickel Magnesium Zinc

Toxic effect ratios were calculated where metals concentrations were abnormally elevated and were
compared to acute and chronic metals toxicity criteria.



Chlorophvll ?

Grab samples were collected from the same sample sites where bacteria samples were collected, and
composited. A sub-sample was then mixed with a sample collected just above the thermocline at the water
quality grab-sampling site. The analysis was performed on a sub-sample of this mix.

All chlorophyll * samples were be preserved and analyzed according to the methods described in Standard
Methods For the Examination of Water and Wastewater, 17" Edition, 1989, Spectrophotometric
Determination of Chlorophyll. The sample was labeled using the given STORET station identifier at each
station. '

Example: LARKOO1A = Lake Conway near the dam chlorophyll * sample
Plankton

One plankton sample was collected at the deepest point along each transect. A Wisconsin Net was lowered
to the thermocline, left there for approximately one minute and retrieved vertically to the surface at a steady
rate of approximately one foot/second. In lakes without a thermocline, the net was lowered to half the lake
depth. The net was pulled through a minimum of nine feet vertical to obtain a sample volume of 28 liters,
the minimum recommended. When the thermocline or half the lake depth was less than nine feet, multiple
pulls were taken until a minimum of nine feet of water column was sampled.

The net was rinsed with water to wash all organisms into the bottle. Samples were emptied into plastic
bottles, preserved with Lugol’s solution (1:100 or tea color} and labeled. Samples were stored in the dark
until lab identification and enumeration. '

In the lab, an aliquot {~ 1 ml) was withdrawn from the sample bottie by means of a 1 ml dropper. A
Sedgewick-Rafter Counting Cell and Whipple Micrometer Disk were used for identification and enumeration

of aliquots. Three aliquots were withdrawn from each sample. Ten random fields from each aliquot were
analyzed at a magnification of 400X (total of 30 fields).

The samples were labeled using the given STORET station identifier at each station.
Pesticides

Pesticide samples were collected from a select group of lakes, mainly the Delta lakes, by taking a surface
water grab sample from the main sample point. The grab samples were labeled using the given STORET
station identifier at each station.

Example: LARKOO1A = Lake Conway near the dam pesticide sample.

All other parameter analyses were completed under the Departmenfs existing "Quality Assurance
Project Plan For Arkansas” Water Quality and Compliance Sampling”, 1999.




RESULTS

The spring and early summer of 1999 were unusually cool. Rainfall amounts were normal for the first part
of 1999 but air temperatures were four to six degrees Fahrenheit below monthly averages. A drought and
above average temperatures began about the third week of June and continued throughout the survey. This
weather pattern was quite different than in the previous two surveys. Those surveys were conducted during
periods of lower than average temperatures and above average rainfall amounts.

Lake Classification

The 1989 survey classified Arkansas' significant publicly-owned lakes into five general types based on size,
average depth and ecoregion. This classification was also used for the 1994 and 1999 surveys.

Type A Lakes

These lakes are located in the montane areas of the state, Ozark, Quachita and Boston Mountains, and are
usually several thousand acres in size with average depths of 30 to 60 feet. Most are operated by the U.5.
Army Corps of Engineers and were constructed mainly as flood control and/or hydropower lakes. The
watersheds of most of these lakes are forest dominated, but some of this Jand is being cleared for agricultural
uses such as pasture and confined animal operations. The watersheds to lake surface area ratios (W/A) were
generally 20 to 100 with a median of 39.7. The smallest ratio is 9.9 and the largest is 500. The hydraulic
residence time in many of these reservoirs is about one year, except for Lakes Catherine and Hamilton, which
have hydraulic residence times of two and four weeks, respectively.

Water quality data for Type A lakes can be found in Appendix A, Table A-1 through Table A-14. These lakes
are usually weakly buffered due to in low alkalinities and dissolved solids, except Ozark Highlands' lakes.
Alkalinities in Bull Shoals and Norfork lakes, which have limestone-dominated watersheds, generally range
between 100 mg/L and 150 mg/L. Beaver Lake, which receives drainage from both the Ozark Highlands and
Boston Mountains, has an alkalinity around 50 mg/L. The remainder of Type A lakes had alkalinities near
20 mg/L or less, reflecting their Quachita Mountain watersheds. Total dissolved solids and conductivities
produce a wide range of values which is reflective of the drainage basin of a particular lake. Values for pH
(Table C-1) in lakes Beaver, Norfork, and Bull Shoals are higher than other Type A lakes, once again
reflecting the watershed geology differences of the lakes in different ecoregions. Lakes Winona, Hamilton
and Maumelle had hypolimnetic pH values less than the 6.0 standard. Each of these lakes drainages is from
the mid-soils of the Ouachita Mountains.

Surface water temperatures ranged from 28.7°C in Greers Ferry Lake to 33.6°C at upper Lake DeQueen
(Table C-2). Only three lakes had surface water temperatures above the 32°C maximum temperature
standard; these include upper Lake DeQueen, 33.6°C; lower Lake Maumelle, 32.3°C; and upper Lake
DeGray, 33°C. None of these temperatures are of concern and probably are a resuit of the above average
temperatures and below average rainfall amounts that occurred during the survey.

Secchi disk transparency ranged from four feet in upper Lake DeQueen to 21 feet in lower Beaver, Bull
Shoals, and Norfork lakes. Most lakes had transparencies exceeding ten feet. Epilimnion turbidity values
were all less than 3.1 NTU. Hypolimnetic values were higher than the epilimnion values, but most were
below 10 NTU (Table C-3). The upper Beaver Lake sample point had a turbidity value of 30.0 NTU in the
hypolimnion. This is consistent with the 1989 value. Many chlorophyll * concentrations were less than
1.0 ug/L. The highest collected was 20.40 ug/L at the lower Lake DeQueen site.
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The hypolirnnetic NO,+NQ, nitrogen value was elevated in upper Beaver Lake as compared to the other
Type A lake values. Hypolimnetic NO,+NO; nitrogen values were elevated in lower Greeson, DeGray,
Norfork, Beaver, Greers Ferry, and Bull Shoals, and in upper Norfork, Greers Ferry, and Bull Shoals,
Figure 1. These values are similar to those of the previous surveys. Hypolimnetic ammonia-nitrogen
concentrations were elevated in upper Beaver, DeQueen and DeGray, and lower Dierks, DeGray and
DeQueen. Ortho-phosphorus was generally below the detection limit and total phosphorus concentrations
were only slightly higher, perhaps partly due to suspended silt particles carrying attached phosphorus.

The Type A lakes located in the Ouachita Mountains had high levels of iron in their hypolimnion samples.
This is a result of the geology in the Quachita Mountains and the anoxic hypolimnion conditions that exist
in these lakes. However, Lakes Quachita, Hamilton and Catherine did not have elevated concentrations of
iron or other metals in their hypolimnions. These lakes have well oxygenated hypolimnions throughout the
year. None of the metals concentrations were toxic concentrations in any of the Type A Lakes.

Fecal coliformn concentrations were not a problem in this group of lakes (Figure C-5). The highest
concentration of fecal coliform bacteria recorded from any one sample was 29 colonies per 100 mi of sample
(29 col/100ml). The geometric means of the five samples collected from each of the lakes in this group were
all less than 3 col/100 ml.

Type B Lakes

The Type B lakes include the smaller lakes, about 500 acres in size, located in the uplands or steeper terrain
of the Ozark, Quachita and Boston Mountains, and the Arkansas River Valley. The primary purpose of these
Lakes is multi-purpose recreation. Three lakes are used as a public water supply and one lake is used as a
cooling water supply for an electric power plant. Average depths range 10 to 25 feet and the watershed to
lake-surface area ratios range from 5.7 to 352 with a median of approximately 28. Hydraulic residence time
is very short in most of these lakes. Watersheds are predominately forested.

Water quality data for Type B Jakes is listed in Appendix A in Table A-15 through Table A-36. Type B lakes
located in the Ozark Highlands ecoregion have noticeably higher conductivity, pH, total dissolved solids and
alkalinity than the Type B lakes located in the Ouachita Mountains or Arkansas River Valley ecoregions
(Table C-1). The surface pH value in Crystal Lake was 9.26 which exceeded the standard. Chloride and
sulfate values were low in all these lakes, except Lake Swepco which had a sulfate concentration exceeding
the water quality standard.

Surface water temperatures ranged from 27°C in Lake Crystal to 36.2°C in Lake Swepco (Tabie C-2). The
surface water temperature in Lake Hinkle exceeded the 32°C temperature standard. This was probably due
to the above average air temperatures and lower than average rain fall totals experienced during the survey.

Lake Swepco is a cooling water lake for a coal-fired power plant which has a site-specific temperature
standard of 54.0°C.

Turbidity values in the epilimnion of these lakes were generally less than 6 NTU, but the hypolimnion values
were generally slightly elevated (Table C-3). The hypolimnetic turbidity values in lakes Swepco, 32 NTU,
and Lee Creek, 28 NTU, were above the 25 NTU standard. Chlorophyll ® concentrations were <0.1 ng/L in
many lakes, to over 44 pg/l. in Lake Charles. Secchi disk transparencies ranged from two feet in Lake
Fayetteville to greater than eleven feet in Lake Weddington. Most of these lakes have low productivity.
Lake Fayetteville tends to illustrate above average productivity for this group of lakes.



Figure 2
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The epilimnetic NO,+NO, nitrogen concentrations were generally less than 0.06 mg/L except for Crystal
Lake; which was 0.23 mg/L. The hypolimnetic NO,+NO, nitrogen concentrations of lakes Crystal,
Sugarloaf, Ft. Smith, and Shepherd Springs were four to twenty times higher than the other lake values. The
hypolimnetic ammonia nitrogen (NH,-N) concentration of many Type B lakes was greater than 2.0 mg/L.
Lake Fayetteville had the highest concentration of 5.1 mg/L, but this value is similar to the values recorded
in earlier surveys. Lake Fayetteville had a total phosphorus concentration of 0.82 mg/L in the hypolimnion.
Other Type B Lakes concentrations were generally less than 0.03 mg/L. Type B lakes tend to be strongly
stratified with a deep anoxic zone, which may be contributing to these high nutrient concentrations.
Watershed uses range from confined animal operations to urban development.

Iron and manganese concentrations ranged from 100 ug/L to >8000 ug/L. The elevated concentrations
occurred in those lakes that strongly stratify for extended periods of time during the summer and fali months.
Almost all Type B lakes had detectable levels of arsenic in their hypolimnions; the greatest concentration
was 11.94 ug/L in Lee Creek Lake. None of these lakes had any metals in toxic concentrations.

The fecal coliform concentrations in these lakes were generally below 15 col/100 ml at all sample locations
along the transects (Table C-5). Some lakes had elevated concentrations at one of the shore sampling sites,
probably a result of either primary-contact recreation activities or the location of camp/home sites adjacent
to the lake. Most of these counts were below 50 col/100ml. Lake Beaverfork had elevated concentrations
at every sample point across its transect; none of which were greater than 40 col/100 ml. This lake receives
heavy primary contact recreation, probably the cause of the elevated bacteria concentrations. Lake
Wilhelmina had a fecal coliform geometric mean concentration of >1040 col/100 ml. Part of this lake is
used as a concentrated fish production facility which was the area of the elevated counts. However, since
fecal coliform bacteria contamination is associated with warm blooded animals, another bacteria that
produces similar colonies may be the cause of the high numbers.

Type C Lakes

These lakes are mainly located in the flatter, lowland areas of the Delta, Crowley's Ridge region, Gulf
Coastal Plains, and the Arkansas River Valley: They generally range in size from 300 to 1000 acres.
Watershed to lake-surface area ratios range between 5 and 50 with a median of 13. Those lakes with high
W/A ratios and shallow average depths generally have high flushing rates. The average depth of Type C
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lakes is less than 10 feet. Watersheds of these lakes are mostly comprised of lowland hardwoods with some
pines. There are small farms scattered throughout most of these watersheds. These lakes were mainly
constructed for public fishing and other types of secondary contact recreation uses. A few have expanded
to multiple recreation use designations. Water quality data for these lakes can be found in Appendix A,
Tables A-37 through A-51.

Chloride concentrations in lakes June and Poinsett, and the sulfate concentration in Bear Creek Lake were
elevated compared to other Type C lakes. The alkalinities in Bear Creek and Storm Creek lakes were
noticeably higher than that of other Type C lakes. These two lakes had pH values near 9.0. This consistent
with the values recorded during earlier surveys (Table C-1). The other lakes in this group generally had pH
values less than 7.3.

Surface water temperatures ranged between 28°C and 33°C. Lakes Frierson, Storm Creek and Calion had
a temperature of 33.2°C. The above average air temperature and lower than average rainfall totals probably
contributed to these elevated readings.

Chlorophyll ? concentrations ranged from <1.0 pg/L to >38 ug/l; most were 10 pg/L or less. Storm Creek,
Bear Creek, and Upper White Oak lakes had chlorophyll ? concentrations >30 wg/L.. Many of the Type C
lakes are routinely fertilized for fisheries enhancement, thus increasing their productivity. This increase in
productivity can lead to higher turbidity from plankton production and lower secchi disk transparencies.
Most of the lakes in this group had turbidity values below the 25 NTU standard, except for Cox Creek which
had a value of 35 NTU in the hypolimnion. Lake Frierson had a value of 75 NTU in the epilimnion and
91 NTU in the hypolimnion. These were the highest values recorded during the survey. These values are
very similar to the values recorded during the 1994 survey. Secchi disk transparenc1es ranged from 11 inches
in Lake Frierson to 44 inches in Lake Poinsett during the survey.

Nutrient concentrations in these lakes were generally at or below the detection level for the given parameter,
except for total phosphorus. Storm Creek Lake had the highest hypolimnetic total phosphorus concentration
of 0.56 mg/L. and Lake Frierson had the highest epilimnetic total phosphorus concentration of 0.14 mg/L.
Many of these lakes had elevated total phosphorus concentrations occurring mostly in the hypolimnions.
This is probably a result of the elevated total suspended solids and turbidity in the lakes.

All lakes in this group had detectable levels of metals which would be expected in lakes with anoxic
hypolimnions. No metals were found to be at toxic levels however. Almost all lakes in this group had
detectable levels of arsenic. Lakes Cox Creek and Frierson had levels of aluminum of 296.9 ug/l. and
443.6 1.g/L, respectively. These are the only lakes in this group where aluminum was above detection level.

Calion lake exceeded the primary contact recreation standard for fecal coliform bacteria. It had a geometric
mean of >485 col/100ml (Figure C-5). This lake is heavily used for pnmary contact recreation and is
surrounded by summer/permanent resident homes on septic tank systems. Lakes June and Cox Creek had
elevated counts at all sample points on the transect, but the geometric means were below 40 col/100ml. A
few other lakes had slightly elevated counts at one or more of the shore sampling points on the {ransect,
probably due to fishing camps and/or near shore swimming activities.
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Type D Lakes

These lakes are the smaller Delta ecoregion impoundments, generally between 200 to 500 acres; however,
two similar lakes of 750 and 900 acres in the Gulf Coastal Ecoregion are alse included. Some of these lakes -
are naturally occurring oxbows or cut-off lakes from main stems of larger rivers. Some of the oxbow lakes
have been altered through the construction of water control structures and have been cut off from their parent
stream and/or watershed by levees. Average depth of these lakes is generally less than 5 feet. Watershed
1o lake surface area ratios is 0.5 to 23 with 2 median of 3.6. Watershed uses consist primarily of row crop
agriculture; however very little discharge from these activities enters directly to any of these lakes. The
primary use of Type D lakes is public fishing. Water quality data for these lakes can be found in Appendix A,
Tables A-52 through A-65.

The Type D lakes pH values ranged from 5.34 in the hypolimnion of lake Grampus to 9.42 in the epilimnion
of Old Town Lake (Table C-1). The epilimnion pH values in lakes Wilson, Wallace and Old Town and the
hypolimnion pH values in lakes Enterprise and Grampus exceeded the pH standard. This was probably due
to the hotter than usual temperatures and the lower than average rainfall during the survey and the natural
productivity of the lake area and run-off from row-crop agriculture activities.

Lakes Wilson, DesArc, Wallace, Ashbaugh, and Old Town had surface water temperatures above the 32°C
standard (Table C-2). The surface water temperatures ranged from 27°C in Lake Pickthomne to 34.2°C in
Lake Wallace. The time of day the sample was collected influenced this temperature variation. The higher
surface water temperatures were probably due to the above average ambient temperatures and the lower than
normal rainfall that occurred during the survey.

Turbidity values for this group were generally less than 15 NTU. The epilimnion samples from lakes
Pickthomne and O!d Town were 26 NTU, and the hypolimnion sample from Old Town Lake was 24 NTU
(Table C-4). These eplimnion values exceeded the 25 NTU lake turbidity standard. Secchi disk
transparencies ranged from 12 inches in Old Town Lake to 31 inches in Lake Grampus. Chlorophyll *
concentrations ranged from 9.9 wg/L in Lake Grampus to 123.4 xg/L in Old Town Lake.

Nutrient concentrations in the water column from these lakes were generally low, except in Lakes DesArc

.and Old Town. The NH,-N concentration from DesArc Lake was 0.99 mg/L and the total phosphorus
concentrations from DesArc and Old Town lakes was 0.20 and 0.38 mg/L, respectively. The low nutrient
values in this type lake generally reflects high nutrient utilization resulting in increased plankton
(Chlorophyll *) production, high turbidity, and low secchi disk transparencies. Where nutrients remain high,
it is likely that nutrient input exceeds nutrient utilization or that another nutrient is limiting production.

All Type D lakes had detectable levels of arsenic. Only Lake DesArc had elevated levels of iron and
manganese. Lake Pickthorne had an aluminum concentration of 1000 £g/L in the epilimnion and 360 wg/L
in the hypolimnion. Lake Wallace's copper concentration was 5.72 ug/L in the hypolimnion sample, which
was above the chronic toxicity criteria 0f4.29 pg/L calculated using a hardness value of 32 mg/L. In general,
metals concentrations in these lakes were quite low.

The fecal coliform bacteria geometric means were below 25 col/100ml (Figure C-5). A few lakes had
individual sample points with elevated bacteria concentrations. These points were near the shore, indicating
that an on shore or near shore activity was the source of the bacteria. Lake Hogue had the highest geometric
mean of 24.6 and the highest single concentration of 110 col/100 ml. Neither the geometric mean nor the
individual concentrations exceed any bacteria standards for contact recreation activities.
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Type E Lakes

These are the large lowland lakes, generally 1000 to 30,000 acres located in the Delta, Gulf Coastal Plains,
and Arkansas River Valley ecoregions. Average depth in these lakes is usually less than 10 feet. Watershed
to lake surface area ratios range from 1.5 to »3000. Flushing rates are also quite variable within this group
because of the large variations in watershed to lake surface arearatio. The watersheds of these lakes contain
a mixture of row crop agriculture, confined animal operations, pastureland and some forestland. Primary
uses of these lakes include three main stem reservoirs for flood control and navigation, one of which has
substantial recreation and fish and wildlife enhancement features; several for water supply; two for industrial
water supply; one for municipal uses; and one primarily for public fishing. The water quality data for these
lakes can be found in Appendix A, Tables A-66 through Table A79.

Typical total dissolved solids (TDS) concentrations of Type E lakes are approximately 50 mg/L with
conductivities around 75 umhos, except for the Mississippi River oxbows and Lake Dardanelle. Lake
Dardanelle had a TDS value of 400 mg/L, which was the highest recorded during the survey. Chloride and
sulfate concentrations were generally below 10 mg/L and total hardness was typically less than 25 mg/L for
all of these type lakes except Lake Dardanelle. Grand Lake had a epilimnetic pH value of 9.41 and the upper
transect of lakes Blue Mountain and Columbia had hypolimnetic pH values of 5.94 and 5.56, respectively.
These were the extremes recorded for Type E Lakes (Table C-1).

Surface water temperature ranged from 29.0°C in lower Lake Columbia to 32.8°C in lower Lake Chicot
(Table C-2). These lakes were sampled early in the survey after a cooler and wetter than normal spring and
before the hot dry summer. The surface water of these lakes probably had not yet reached peak summer
temperatures.

Historically, turbidity values have been below 10 NTU for these lakes. Samples from the upper and lower
Blue Mountain Lake transects exceeded the 25 NTU standard (Table C-3). Secchi disk transparencies in this
group were usually greater than 20 inches but ranged from 10 inches in upper Blue Mountain Lake to
71 inches in Lake Georgia Pacific. Chlorophyll * concentrations ranged from 1.7 ug/L in lower Lake
Felsenthalto 50.50 1£g/L in Horseshoe Lake. Most of the lakes in this group had Chlorophyll* concentrations
of less than 10.0 ug/L.. This was consistent with the earlier surveys.

Ammonia nitrogen concentrations for-these lakes were usually less than 0.03 mg/L. The lower Lake Erling
hypolimnion sample had a concentration of 1.43 mg/L, consistent with the values from the previous surveys,
and the NO,+NQ; nitrogen concentration was below the detection level. Upper Blue Mountain lake had the
highest NO,+NQ; nitrogen concentration of 0.23 mg/L.. Most of the other Type E lakes had concentrations
near the detection level of 0.02 mg/L. The lower Lake Erling site had the highest total phosphorus
concentration of 0.36 mg/L. Most total phosphorus concentrations were less than 0.03 mg/L. Grand Lake
had an elevated ortho-phosphorus concentration of 0.12 mg/L. All other Type E lake ortho-phosphorus
concentrations were less than 0.04 mg/L.

Three Type E lakes had detectable quantities of aluminum. Lake Dardanelle had the highest overall
epilimnion concentration of 224.9 ug/L. Nine lakes had detectable levels of arsenic; Grand Lake had
21.23 ug/L in the epilimnion, and upper Lake Chicot had 22.49 ug/L in the hypolimnion. The lower Lake
Felsenthal site had a hypolimnetic copper concentration of 11.42 ug/L.. This was above the acute and chronic
toxicity criteria of 4.60 ng/L and 3.47 ug/L, respectively, based on an ecoregion hardness value of 25 mg/L.
The 1994 survey reported elevated copper concentrations for upper Lake Felsenthal. '
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Upper Lake Millwood was the only Type E lake that exceeded the primary contact recreation standard for
fecal coliform concentrations based on the geometric mean of the transect samples (Figure C-5). Several
lakes had elevated counts near shorelines, but none were above 50 col/100 ml, except for the left shore
sample in Horseshoe Lake, which had a concentration of >600 col/100 ml. The ma_]onty of the bacteria
counts were <5 col/100 ml.

Trophic Status

A ranking of all lakes sampled relative to their trophic status was accomplished by this survey. The three
principal parameters normally considered in trophic state determination are total phosphorus (ug/L),
chlorophyll * (ug/L), and secchi disk transparency (inches). A trophic Index (TI) was calculated using the
following formula:

T-Phos (ug/L) + Chlorophyll * (zo/1)

Secchi Disk Transparency (in)

One-half of the detection limit of a parameter was used for calculation when analysis was determined to be
less than the detection limit. Example: T-Phos <0.020 pg/L, then 0.010 pg/l was used to calculate the
trophic index. Table 2 lists calculated trophic indices for each lake in descending trophlc index ranking
ordcr Higher index valucs indicate a richer trophic status.

Trophic indices ranged from 42.45 in Old Town Lake to .03 in Lake Norfork. Elevated concentrations of
total phosphorus, NO;-N and NH;-N (Table A-65) were contributing to greater algae production in Old Town
Lake, thus increasing its chlorophyll ® concentrations to 123.4 zg/L. This was two times greater than the next
highest chiorophyll * concentration which occurmred in Lake Mallard. High turbidity from plankton
production in Old Town Lake limited the secchi disk transparency to 12 inches. The combination of these
conditions produced the high trophic index in Old Town Lake.

Grand Lake , with an index of 24.86, had the second highest trophic ranking during this assessment. The
third highest trophic index was 12.85 for Lake Frierson. Secchi disk transparency was similar in Grand and
Frierson lakes, but light penetration was limited by different factors in each lake. The chlorophyll ®
concentration of Lake Grand was 37.3 pg/L, resulting in a low secchi transparency reading. The
chlorophyll ® concentration in Lake Frierson was only 6.4 ug/L, but the turbidity value was over 75 NTU.
Light penetration was limited in Lake Frierson by suspended silt particles. The next three highest trophic
rankins were upper Blue Mountain, Mallard and Wallace. Each had similar trophic indices ranging from
10.71 to 12.85. The excessive turbidity and low secchi disk transparencies in Blue Mountain Lake was
caused primarily by suspended silt particles.

The lower one-third of all ranked lakes was consisted only of Type A and Type B lakes. Dierks Lake had
the highest Type A-lake trophic index. Eighty-one percent of the Type A lakes ranked in the lower one-third
of the list. They comprised 13 of the 14 lowest trophic rankings. The mean Type A lake trophic index of
0.39 was approximately three times lower than the mean index of the Type B Lakes. Lake Charles had the
highest Type B trophic index of 3.46, and Spring Lake had the lowest at 0.11. Thirty-five percent of the
Type B lakes ranked in the lower one-third of the index list and sixty-one percent of Type B lakes were in
the lower one-half of the trophic ranking index.
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TABLE 2. Trophic Rankings of Arkansas' Significant Publicly-Owned Lakes
NO NAME TYPE T-Phos Chier a Secchi Index NO NAME TYPE T-Phos Chlora Secchi index
{mgiL} {ugil) (in) {mgil) {uail) (in)
66 OLD TOWN D 0.386 123.40 120 4245 40 COXCREEK c 0.026 18.60 400 112
69 GRAND E 0.261 37.30 120 24,86 4 DEQUEEN (B) A 0.041 8.40 45,0 110
42 FRIERSON C 0,135 6.40 11.0 12.85 36 BREWER (B) B - 0.047 46.0 1.02
71 BLUE MT. (8} E 0.109 11.10 10.0 12.01 14 BULL SHOALS (A) A 0.280 0.06 275.5 1.02
59 MALLARD D 0.150 6210 189.0 11.16 16 SHORES B 0.034 5.40 420 0.94
62 WALLACE b 0117 54.40 16.0 10.71 78 FELSENTHAL (A) E 0.031 1.70 350 0.93
74 LOWER CHICOT E 0.155 2200 10.0 0.32 50 LO. WHITE OAK c 0.022 11.20 38.0 0.87
57 HOGUE D 0.104 51.70 17.0 a18 27  NOLAN (Wright) ] 0.040 <1.00 48.0 Q.85
67 HORSESHOE E 0.142 50.50 215 8.95 51 HARRIS BRAKE c 0.030 2,20 46.0 0.70
65 BOISD'ARC D 0.115 40.70 18.0 865 36 BREWER (A) B 0.037 2.30 58.0 0.68
71 BLUE MT. (A) E 0.089 2.90 1.5 7.98 4 DEQUEEN (A) A <0.020 20.40 47.0 0.65
88 UPPER CHICOT E 0.120 17.80 205 672 45 POINSETT c 0.024 <1.00 44.0 0.57
64 ASHBAUGH D 0.078 57.90 20,0 6.70 25 BARNETT B 0.037 2.10 700 0.56
37  JUNE c 0.116 5.00 200 6.05 26 SUGARLOAF B 0.035 2.80 720 0.53
63 PINE BLUFF D 0.135 1090 26.0 5.61 72 COLUMBIA (B) E 0,021 3.90 54.0 0.46
53 WILSON D 0.086 19.50 215 537 70  GA. PAGIFIC E 0.030 260 710 0.46
55 15T OLD RIVER D 0.084 43.70 25.0 514 5 CATHERINE (A} A <0.020 13.80 54.5 0.44
76 ERLING (B) E 0.082 .00 200 490 72 COLUMBIA (A) E 0.020 2.60 61.0 0.37
30 TRICOUNTY c 0.099 10.10 230 474 2 DIERKS A <0.020 15.20 730 0.35
56 PICKTHORNE o 0.053 1210 15.5 4.20 5 CATHERINE (B) A <0,020 11.20 65.0 0.22
54 ENTERPRISE D 0.080 44 80 305 400 3 GHILHAM A <0020 10.60 66.5 0.31
48 BEAR CREEK c 0.046 37.60 240 348 19 WEDBINGTON B - 0.035 4.20 1255 0.28
32 CHARLES 8 0.056 44.30 200 346 34 BEAVER FORK B <0.020 5.60 58.5 0.27
22 FAYETTEVILLE B 0.063 17.90 245 330 31 SHEPHERD SPGS B 0.020 1.80 B2.0 0.27
€1 DESARC D 0,061 10.80 25.0 323 20 COVE B 0.020 1,50 83.0 0.26
75 CONWAY (B) E 0.057 8.70 215 3.06 35  HINKLE B 0.026 <1.00 108.0 0.25
80 DARDANELLE E 0.089 5.70 310 305 28 FT.SMITH B 0,023 1.60 102.0 0.24
48 ATKINS c 0.060 7.70 255 am 9 DEGRAY (B) A <0.020 4.20 50.0 0.24
78 MILLWOOD (A) E 0.053 18.20 255 279 6 GREESON (B) A <0.020 7.0 730 0.23
43 STORM CREEK c 0.042 38.50 200 278 14 BULL SHOALS (B} A 0.010 0.05 430 0.23
75 CONWAY (A) E 0,060 1.40 233 2.64 12 GREERS FERRY (B) A 0.027 <1.00 138.5 0.39
47  UP. WHITE DAK c 0.043 31.00 330 2.24 7 HAMILTON (B} A <0.020 11.20 108.5 0.20
52 CANE CREEK c 0.042 9.50 245 2.10 18  HORSEHEAD B <0020 240 730 017
20  SEQUOYAH B 0.040 9.00 250 1.96 1 WINONA (B) A <0.020 <1.00 720 0.15
23 BOBBKIDD B 0.057 15.80 39.0 1.87 7  HAMILTON {A) A <0.020 7.20 113.0 0.15
21 ELMDALE B8 0.054 17.90 38.0 1.84 8 MAUMELLE (B} A <0.020 <1.00 84.0 0.13
30 SWEPCO B 0.146 360 84.0 1.78 6 GREESON (A} A <0,020 360 108.0 0.13
60 GRAMPUS D 0.043 9.90 31.0 1.1 8 MAUMELLE (A) A 0.021 <1.00 180.0 012
11 BEAVER (B) A 0.050 0.04 335 1.49 17 SPRING B <0.020 <1.00 87.0 0.11
76 ERLING (A} E 0,043 10.80 38.0 1.42 9 DEGRAY (A) A <0.020 4.30 1350 an
15 CRYSTAL B 0.055 15.20 50.0 1.40 t2 GREERS FERRY (A) A <0.020 10.40 182.5 Q.11
44 CALION o] 0.038 10.00 340 135 1 WINONA (A} A <0.020 <1.00 1320 0.08
38 BAILEY (o 0.038 <1.00 20 1.34 13 QUACHITA (C) A <0.020 2.00 148.0 0.08
24 WILHELMINA B 0.035 5.00 30.0 133 13 QUACHITA {A) A <0.020 <1.00 161.0 0.07
79 MILLWOOD (B) £ 0.026 8.90 275 1.20 11  BEAVER (A) A 0.010 0.04 185.0 0.05
33 LEE CREEK B 0.042 5.80 420 1.14 10 NORFORK (A) A 0.010 0.00 3820 0,03
78 FELSENTHAL (B) £ 0.036 420 3556 1.13 10 NORFORK (B) A 0.010 0.00 358.0 0.03
{A) - Lower lake slation (B} - Upper lake station
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The mean trophic index of Type C lakes was 3.09. Lake Frierson had the highest-ranking of 12.85. It was
followed by Lakes June at 6.05 and Tricounty at4.74. Lake Poinsett had a trophic index of 0.57, which was
the lowest of the Type C lakes. Forty-four percent of the Type C lakes ranked in the upper one-third of the
list. In contrast, ninety-three percent of Type D lakes that ranked in the upper one-third of the list. Old Town
Lake had the highest Type D trophic value of 42.45. The next highest was Lake Mallard at 11.16, and Lake
Grampus had the lowest Type D lake trophic index of 1.71. The mean Type D lake trophic ranking was 9.09.

Sixty-one percent of the Type E lakes ranked in the highest one-third of the list with a mean trophic index
of 5.13. The Grand Lake index of 24.86 was the highest Type E trophic index, and lower Lake Columbia
had the lowest index of 0.37. There were no Type E lakes in the lowest one-third of the list.

The mean trophic index of Type C, D, and E lakes was eight times greater than that of Type A and B lakes.
This demonstrates that Type C, D, and E lakes continue to be more productive than the Type A and B lakes.

Eight of the ten lakes with the highest trophic index rankings are located in the Delta ecoregion, while upper
Blue Mountain is located in the Arkansas River Valley and Bois D' Arc in the Gulf Coastal Plains. Some
of these ten lakes receive runoff from rich agricultural iands and a few are routinely fertilized to enhance
fisheries production. '

Lakes Stratification

Figures D-1 through D-24 illustrate vertical dissolved oxygen and temperature profiles measured for each
lake station. Arkansas' lakes can be best categorized as warm monomictic lakes; however, several lakes
diverge from this categorization. Most lakes in Arkansas do form a distinctive sumiertime stratification
with a definable anoxic zone and eventually “turn-over” in late fall through early spring. Other lakes within
the State may experience several turnovers and stratify repeatedly while others may not ever stratify and are
continually mixed.

A few of the larger lakes demonstrated a unigue stratification pattern. The thermocline of most of these [akes
was located at approximately 10 meters depth. Just above the thermocline, and normally at the lower station,
the dissolved oxygen concentration increased noticeably (sometimes to supersaturation), probably from
increased phytoplankton activity; and then it decreased sharply, often to near zero milligrams per liter just
below or within the thermocline. A recovery ofthe dissolved oxygen concentration to approximately 5 mg/L
would then occur through much of the mid-section of the hypolimnion. In the smaller Ozark Highlands lakes
and at the upper lake stations of the larger reservoirs, the dissolved oxygen and temperature profiles mirror
each another throughout the water column (Figures D-1 through D-13), and unlike the lower lake stations
of the larger reservoirs, the dissolved oxygen concentration below the thermocline does not recover, but
rather it demonstrates a very distinctive anoxic hypolimnion. There were a few upper lake stations and a few
stations in the smaller montane lakes that had hypolimnetic dissolved oxygen concentrations above 1 mg/L,
but most of these lakes had large anoxic zones.

Dissolved oxygen and temperature profiles in the small lakes of the State displayed several differences
(Figures D-13 through D-16). Several lakes had a very sharp deciine in dissolved oxygen and a well-
delineated thermocline at approximately two meters depth. Others in the group displayed a more gradual
decline in dissolved oxygen and temperature concentrations. Most of these lakes had an anoxic hypolimnion.
There were two lakes in this group, Lake Elmdale and Lake June, that had either no or very little decline in
dissolved oxygen or temperature throughout the water column. There was also some lakes that displayed
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only a remnant of a thermocline near the bottom of the lake. This perhaps was indicating that mixing

frequently occurs throughout all or most of the lake. The small, more open waterbodies in this group tended
to be less stratified, perhaps due to the continual mixing of the lake waters because of wind action. These
characteristics listed above and the dissolved oxygen and temperature profiles measured during this survey
are very similar to the characteristics and profiles measured during the 1989 and 1994 surveys. This was
unexpected because of the climate differences between the surveys. The only difference in some lakes was
that the surface water temperature was one to two degrees higher during the 1999 survey.

Type D lakes are primarily located in the flat terrain of the delta and can be divided into two groups, oxbows
and man-made lakes with levees on three to four sides. The man-made lakes are usually very shallow and
tend to remain well mixed. This is evident when examining the dissolved oxygen and temperature profiles
of these lakes (Figures D-16 through D-20). These profiles change very little from lake surface to lake
bottom with usually only a small decrease in dissolved oxygen and temperature. There may be a slight
anoxic zone located just above the bottom of these lakes. The oxbow lakes generally have a dissolved
oxygen decline around 1.5 meters, and about three meters depth, the water is anoxic. There is only about
a 5°C temperature loss from lake surface to lake bottom in most of these lakes.

The Type E lakes displayed a variety of dissolved oxygen and temperature profiles (Figures D-20 through
D-24). This is to be expected because of the different lake morphologies within this group. The lakes located
in the flatter areas of the State and two of the larger Corps lakes had straight-line profiles with a very small
or no anoxic zone. Two of the smaller lakes displayed a distinctive thermocline and anoxic zone. These
profiles are very similar to the profiles seen during the 1994 survey. The lake's depth, the prevailing wind
action, and the fetch (the distance over the water surface the wind can travel uninterrupted by a physical
barrier) all affect the dissolved oxygen and temperature profiles of these lakes.

Plankton

Plankton is an tmportant component in lakes acting as primary and secondary links in the trophic
relationship. Water quality is important in determining the taxonomic nature of the plankton. Community
composition is used to classify the degree of water pollution and suggests the quantities of various naturally
occurring substances (i.e. nitrogen and phosphorus).

One plankton sample was collected from each lake sampled during the 1999 survey. Photosynthetic
populations (phytoplankton) and the non-photosynthetic populations dependent upon them (zooplankton)
are dynamic. This results in substantial spatial and temporal variations in distribution. One sample is
insufficient to characterize seasonal and diel trends, but it does allow analyses of phyto- and zooplankton
relative abundance and variations resulting from productivity differences between lake types.

Prior to the 1989 assessment of Arkansas' Significant Publicly-Owned Lakes, a lake classification scheme
established five general categories for separating lakes. Expected levels of productivity are established by
trophic status ranking of Arkansas' lakes. Trophic state indices established a separation of lake types based
on expected productivity. For example, Type A and B lakes comprise > 90% of the lower one-third (least
productive) of all lakes. Greater than 93% of Type D lakes occur in the upper one-third (most productive)
of all lakes. Type C and E lakes comprise the majority of the middle-third of all lakes.

Figures E-1 and E-2 illustrate relative abundance of phytoplankton cells/Liter for each lake. Type A and B
lakes were the least productive lakes based on phytoplankton abundance. Type D, E, and C lakes were the
most productive lakes, respectively. '
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Phytoplankton abundance corresponded positively with nutrient concentrations, Table 3. Soluble phosphorus,
a component of total phosphorus, is usually the major limiting factor for algal growth in freshwater
ecosystems. Dissolved organic nitrogen (DON), a component of TKN, serves as an excellent source for
phytoplankton growth. However, most algae are not heterotrophic, thus DON plays only a minor role in the
phytoplankton production. Phytoplankton abundance increased with mean total phosphorus and TKN
concentrations. Undoubtedly, dissolved phosphorus and nitrogen are contributing to phytoplankton growth.
This suggests that total phosphorus is limiting phytoplankton abundance more than TKN.

Phytoplankton production is proportional to total phosphorus. Living and dead biomass compose most of
the organic form of phosphorus in lake water. Aquatic organisms excrete both soluble and organic
phosphorus and decomposing organisms release dissolved organic phosphorus (DOP) and phosphate.
Sorption of phosphate onto organic and inorganic particles (i.e. sediments and detritus) is a major loss of
phosphorus from a lake. Desorption from particles releases phosphate which is available for phytoplankton
growth. Major influxes of phosphorus to the cycle are from erosion, stream inflows and discharges ofhuman
wastes. This internal loading or cycling is the reason many shallow lakes remain eutrophic, even if the
phosphorus supply is removed.

Lake Fayetteville was the most productive lake sampled and historically has been very productive. The lake
has a small watershed which has undergone extensive development during the past few years, and a low
flushing rate. These factors have likely contributed to increased productivity in the lake.

Cell numbers often do not represent true biomass because of considerable variation in sizes of cells among
algal species and divisions. Blue-green algae dominated cell counts in Type C, D and E lakes, except
Mallard, Pine Bluff, lower Conway, and Georgia Pacific lakes were green algae were dominant. Type A and
B lakes were less predictable, but blue-green and green algae comprised a majority of the community.

It is apparent that slight differences occurred in taxon presence/absence and abundance between lake types.
It is difficult to quantify these differences with division level identification. For example, the widely
distributed Dinobryon (Chrysophyta) was more prevalent in Type A and B lakes. Dinobryon is generally
indicative of hard waters, but in the soft water of Lake Ft. Smith it was the dominant taxa. Four Dinobryon
species are known to occur in Arkansas. These species may tolerate different environmental conditions.
These tolerances may account for differences in abundance between lake types.

Figures F-3 and F-4 illustrate zooplankton organisms/Liter for each lake. Calculation of the ratio of calanoid
copepods to cyclopoid copepods plus Cladocera was not a useful indication of trophic conditions in Type
C, D and E lakes, Table 3. These values were the lowest in Type A and B lakes, but were higher in the more
eutrophic Type C, D and E lakes.

Rotifers were the dominant zooplankton group in all lake types except Type D. The greatest rotifer
abundance occurred in Type C and D lakes. The lowest mean rotifer abundance occurred in Type A lakes.
In some instances, rotifer abundance has been a valuable indicator of trophic state. Rotifer abundance in
Type E lakes was lower than expected based upon trophic ratios. This variation may be partly explained by
the high flushing rates of the Type C. No other apparent explanations exist.

Cyclopoid copepods are typically found in littoral (around shores) habitats, very few are planktonic (open
water). Lake size and depth may explain a large increase in cyclopoid copepods in Type D lakes, Table 3.
Calanoid copepods are planktonic, rarely littoral, but occur in lake, pond and ditch habitats. Calanoid
copepod abundance increased with trophic state. No apparent patterns were observed in the cladocerans.
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TABLE 3.

Mean Plankton Abundance, Selected Ratios and Mean Surface Values
for Selected Physicochemical Variables in each Lake Type.

TYPEA TYPEB TYPEC

Phytoplankton
Cells/Liter

Zooplankton
# Rotifers/Liter
# Nauplii/Liter
# Calanoida/Liter
# Cyclopoida/Liter
# Cladocera/Liter
All organisms/Liter
Ratio (Calanoida/Cyclopoida + Cladocera)

Physicochemical
Secchi (in)
Temperature (*C)
Chlorophyll a (ug/L)
Chlorides (mg/L)
Turbidity (NTU)
NH3-N (mg/L)
NO2+NO3-N (mg/L)
TKN (mg/L)
O-Phos (mg/L)
T-Phos (mg/L)
Alkalinity (mg/L)

Average Trophic Ratio

108,095

30
9
1
1
3

44
0.08

131.00
30.70
522
2.50
1.50
0.02
0.06
0.48
0.01
0.03
28.38

0.39

382,125 422,633

122
48

9

9

25
211
0.38

62.50
29.70
7.60
3.50
4.30
0.01
0.04
0.66
0.01
0.04
36.04

1.09

194
72
31

Y

19
325
1.20

30.10
30.90
13.56
7.50
12.50
0.03
0.03

- 0.93

0.0t
0.05
21.96

3.09

TYPED TYPEE

1,068,827

191
575
85
53
74
978
1.08

21.30
31.40
42.38
4.30
9.90
0.02
0.03
1.58
0.02
0.12
39.08

9.09

547,423

g3
46
37
6

10
186
1.31

29.90
30.70
11.91
11.50
12.00
0.05
0.04
1.06
0.02
0.08
37.31

5.13

Pesticides

Pesticide samples were collected from 19 lakes during the survey. These lakes were located in the Delta
region of the state. A list of the 61 pesticides analyzed, the lakes sampled, and the results of the analyses can

be found in Appendix B.

All of the pesticides detected during this survey were herbicides, except for the derivatives of DDT. Most
are used for the control of broadleaf weeds and grasses. The majority of the herbicides detected were post-
emergent herbicides. However, there were some pre-emergent herbicides detected. The general
characteristics of all of these herbicides are: 1) readily to moderately water soluble; 2) extremely short half-
life to moderately persistent; and 3) almost non-toxic to slightly toxic; however molinate is toxic to

macroinvertebrates at 0.3 to 0.6 mg/L.
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At Jeast one pesticide was detected from 18 of the 20 lake sites sampled. Atrazine was the most commonly
detected pesticide, found in 15 lakes with a maximum concentration of 0.48 pg/L in Old Town Lake.
Metolachlor was detected in nine lakes with a maximum concentration of 0.04 g/L in lower Lake Chicot.
Seven lakes had a detectable level of bentazon, with Grand Lake having the highest concentration, 0.41 ug/L.
Six of the lakes where bentazon was detected were collected on July 19® and 20™, perhaps indicating that
a recent application had been made in the general area of these lakes. Cyanazine was detected in six lakes
with a maximum concentration of 1.01 wg/L occurring in Old Town Lake. This was the only pesticide
detected with a concentration greater than 1.0 ug/l.. Ametryn, p-p’-DDE, atraton, and prometon were
detected only once, and the latter two were detected in Lake Hogue. This is perhaps indicating that these
pesticides were being used for a specific problem in the area surrounding the lake. The pesticide p-p’-DDE
is a breakdown product of DDT which has a half-life between 2 to 15 years. It is also very persistent in soils.

Even though there were a number of pesticides detected during this survey, it is unlikely that they are having
any significant environmental effect. All of the concentrations detected were well below any known toxic
concentrations. In addition, most of the detected pesticides were non-toxic to low-toxic herbicides used for
the control of broad-leaf weeds and grasses, and they have a very short half-life,

Water Qualitv Standards

Arkansas' water quality standards for lakes have been adapted from the surface water quality standards for
streams. The designated use support or non-support assessment is based omn a certain percentage of the data
points exceeding the criteria set to protect the use. Because the current assessment method and water quality
criteria was established using data from Arkansas’ Ambient Water Quality Monitoring Network that monitors
Arkansas’ rivers and streams on a monthly basis, it is not well adapted to assess lake-water quality where
only a few data points exist. Although the designated uses that are assigned to Arkansas' lakes may be
appropriate, the criteria set forth to protect them individually may require some additional considerations.
Arkansas' lakes are highly variable in water quality, morphology, watershed characteristics, purposes,
operation and management activities and naturally occurring influences.

Setting specific lake standards for Arkansas' lakes present many problems. Adopting criteria to protect a
specific designated use may interfere with other designated uses for the same waterbody. For example,
Chiorophyll ?, phosphorus or water clarity criteria may be designed to protect the drinking water use or
certain recreational nses of a lake, but they may be counter-productive for lakes created for the primary
purpose of public fishing. Arkansas' current water quality eriteria for lakes is limited in parameters and
designed with great flexibility to allow a common sense resolution to some of the problems mentioned above.

Appendix C compares the existing lake water quality criteria and standards to the recent data collected. The
pH standard for lakes states that no discharge shall cause a pH to go above 9.0 or fall below 6.0. Epilimnion
and hypolimnion pH values for all lakes and lake stations are plotted in Figure C-1 and are grouped into Type
A and B lakes and Type C, D, and E lakes. Most pH values for the lakes were slightly above 7.0. However,
Lake Winona's hypolimnion pH was 5.83 at the upper lake site and 5.54 at the lower lake site. Lake
Maumelle's hypolimnion pH was 5.82 at the upper lake site and 5.21 at the lower lake site. The lower Lake
Hamilton hypolmnion sample had a pH of 5.21. Crystal Lake had an epilimnion pH value of 9.26. Type D
lake samples that had a pH value above the standard were epilimnion samples from Lakes Wilson and
Wallace. Hypolimnion samples below the standard were from Lakes Enterprise and Grampus. There were
four Type E lakes with values exceeding the standard. These were the epilimnion samples from Lakes Old
Town and Grand, and hypolimnion samples from upper Blue Mountain Lake and upper Lake Columbia.
These pH values were the result of natural in-lake processes and not the result of a discharge.
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Figure C-2 displays the temperature data relative to the maximum temperature criteria. The data is from one
meter below the lake surface and 1s grouped by lake types. The maximum allowable water temperature from
man-induced causes in lakes is 32 degrees Celsius {32.0°C). Several lakes had water ternperatures at one
meter depth above this criteria. However, none of these temperatures were from man-induced causes, except
for Lake Swepco.

Hypolimnion and epilimnion turbidity values are plotted in Figure C-3 and are grouped into Type A and B
and Type C, D and E lakes. The epilimnion values for Type A and B lakes were generally below 5 NTU.
Most hypolimnion values for the Type A lakes were below 10 NTU, except for upper Beaver Lake which
had a vdlue of 30 NTU. Type B lakes turbidity values were generally below 15 NTU. Only the hypolimnion
samples from lakes Swepco and Lee Creek exceeded the 25 NTU maximum criteria. Type C, D, and E lakes
had similar turbidity values as Type B lakes. Only five of these lakes had turbidity values exceeding
25 NTU. They include: 35 NTU in the hypolimnion of Cox Creek Lake; 75 NTU in the epilimnion and
91 NTU in the hypolimnion of Lake Frierson; 26 NTU in the epilimnion of Old Town Lake; 42 NTU in the
epilimnion and 49 NTU in the hypolimnion of upper Blue Mountain Lake; and 34 NTU in the epilimnion
and 49 NTU in the hypolimnion of lower Blue Mountain Lake.

The minimum dissolved oxygen standard for lakes is 5.0 mg/L, but depth is not specified. Figure C-4isa
plot of the dissolved oxygen concentrations measured one foot below the surface and grouped into Type A
and B lakes and Type C, D, and E lakes. Type A and B lakes dissolved oxygen concentrations ranged from
5.5 mg/L t0 9.26 mg/L. Type C, D and E lakes dissolved oxygen concentrations ranged from 4.0 mg/L in
lower Biue Mountain Lake to 13.61 mg/L in Old Town Lake. The lower Blue Mountain Lake sample and
the Lake Hogue Sample were the only lakes with a surface water dissolved oxygen concentration below the
5.0 mg/L standard. It is possible that other lakes, such as Old Town Lake and Lake Wallace which had
elevated day time dissolved oxygen concentrations could have depressed night time concentrations below
the 5.0 mg/L standard.

The geometric means of the five fecal coliform samples collected along a shore-to-shore transect of each lake
sampled is plotted in Figure C-5 and are grouped into Type A and B lakes and Type C, D and E lakes. Fecal
coliform standards applicable for lakes are: '

- The determination of fecal coliform levels for the following waters shall be based on a mintmum of
not less than five samples taken over not more than a 30-day period.

- “Primary Contact Waters — Between April 1 and September 30, the fecal coliform content shall not
exceed a geometric mean of 200/100 ml, nor shall more than 10 percent of the total samples taken
during any 30-day period exceed 400/100 mal.”

- “Secondary Contact Waters — The fecal coliform content shail not exceed a geometric mean of
1000/100 ml, nor equal or exceed 2000/100 mi in more than 10 percent of the samples taken in any
30-day period.”

Overall, the fecal coliform concentrations measured during this survey were quite low as compared to the
data from the previous two surveys. Alllakes, except Lakes Wilhelmina, Calion, and upper Lake Millwood,
had fecal coliform concentrations well below the primary and secondary contact recreation standards.
Typically, the highest concentrations were located near the shores where domestic development has occurred
or where routine, primary-contact recreation activities occur. Lake Wilhelmina had a geometric mean value
of 1040 col/100 ml. Three sites along the transect had concentrations greater than 1000 col/100 mi. This
exceeded both the primary and secondary-contact recreation standards. This transect was located near a
caged fish production faciiity. There was a noticeable reduction in the bacteria concentration from this right-
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shore facility where >2700 col/100 ml were counted, to the left shore sample that had 233 col/100 ml. This
same trend occurred during the 1994 survey. Lake Calion had a fecal coliform geometric mean of 485
¢01/100 m! and had four samples along the transect with concentrations greater than 400 col/100ml. These
elevated concentrations did not exist during the 1994 survey where the highest count was only 10 col/100 ml.
Lake Millwood had a geometric mean of 310 ¢ol/100 ml and had four points along the transect with
concentrations above 400 ¢ol/100 ml. The right shore sample had a concentration 0f 216 col/100 ml. This
transect was not sampled in 1994,

The State's water quality standards for chlorides, sulfates and total dissolved solids were developed from
naturally occurring background levels from each ecoregion. Figures C-6 through C-11 compare the mineral
levels found in this survey with the mineral standards. In these figures, the lakes were grouped into the
ecoregion containing their watersheds. The data plotted in these figures is the average of the epilimnion
values and hypolimnion values for each lake station. The mineral values for most of the lakes in this survey
were usually well below the established standards. Lake Swepco had an average sulfate concentration of
56.4 mg/L which exceeded the Ozark Highlands sulfate standard of 23.0 mg/L. Figure C-8 indicates that
Lake Dardanelle is exceeding the Arkansas River Valley mineral standards. However, Lake Dardanelle is
a main-stem impoundment of the Arkansas River and has site-specific mineral standards of 250 mg/L for
Chiorides, 120 mg/L for Sulfates, and 500 mg/L for total dissolved solids. The chloride concentration of
44.60 mg/L in Lake June and 22.25 mg/L in Lake Calion exceeded the Gulf Coastal Plains chloride standard
of 19 mg/L. Both of these lakes are located in watersheds where land use activities are dominated by forestry
and o1l field activities.

LAKES DATA COMPARISON BETWEEN THE 1989, 1994 AND 1999 SURVEYS

Water Quality

The 1989 survey identified eight Ouachita Mountains lakes with hypolimnetic pH values below the minimum .
pH standard of 6.0; the 1994 survey identified only one such lake; and the 1999 survey identified three lakes
with hypolimnetic pH values below the standard. The 1989 survey identified eight Type C, D and E lakes
with epilimnetic values above the maximum pH standard of 9.0. Three of these lakes also had hypolimnetic
values exceeding this standard. None of the Type C, D or E lake pH values were below 6.0 during 1989.
The 1994 survey identified two lakes with hypolimnion pH values below 6.0 and three lakes with epilimnion
values exceeding the 9.0 standard. In 1999, three lakes had hypolimnetic pH values below 6.0 and four lakes
had epilimnetic pH values above 9.0. This database will not allow for a use assessment based on pH standard
exceedance because the data is collected only one time during a five year period. It is perhaps safe to
conclude that these exceedances are short lived and are not adversely affecting the lakes” designated uses.

The dissolved oxygen standard of 5.0 mg/L was not maintained in nine of the Type C, D and E lakes during
the 1989 survey and in seven Type C, D and E lakes in 1994. Only Lake Hogue and lower Blue Mountain
Lake had a dissolved oxygen concentration below 5.0 mg/L during the 1999 survey. Most of these
occurrences were only slightly below the standard and were probably short-term effects from climatic events.
None of the surveys identified any dissolved oxygen standard violations in Type A and B lakes.

The fecal coliform standard is based on different criteria for primary and secondary contact recreation
activities. The 1989 survey indicated that almost all of the fecal coliform values for all lakes were
substantially below the criteria established for swimmable waters except for the samples collected from
Lakes Hinkle and Wilhelmina which were ali to numerous to count. Lake Wilhelmina exceeded both the
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primary and secondary contact recreation standards during the 1994 survey. There were eleven additional
lakes that had geometric means that exceeded either the primary contact recreation or secondary contact
recreation standard during the 1994 survey. Three lakes during the 1999 survey had bacteria concentrations
exceeding one of the standards. They were Lake Wilhelmina, which exceeded both standards, and Lakes
Calion and upper Millwood, which exceeded only the primary contact standard. Lake Wilhelmina is the only
lake that continuously exceeds the bacteria standards. Other lakes from time to time indicate some elevated
concenirations, but they are probably short-term, event specific occurrences.

Trophic Status Comparison

Trophic state indices allowed a direct comparison between lakes and surveys. Table 4 compares the trophic
rankings from each of the surveys. Old Town, Grand, Mallard and Horseshoe Lakes occutred in the ten
highest trophic rankings of all lakes ranked during each of the three assessments. Lakes Frierson, Wallace,
Lower Chicot, Upper Chicot, Bear Creek and Greenlee have ranked in the top ten during two of the surveys.
Lake Greenlee was not sampled in 1999 because of lake maintenance activities. Upper Blue Mountain,
Hogue, Bois D’ Arc, June, and First Old River have each been in the top ten during one survey. Lakes Qld
Town, Greenlee, Grand, Frierson, and Mallard consistently rank in the top five of the list.

The lower one-third (lowest trophic status) of all lakes ranked in each of these assessments was comprised
of Type A and B lakes. Three lake stations ranked among the ten lowest rankings during each assessment.
These stations are located on Ouachita and Norfork lakes. Upper lake stations of the larger Type A lakes
generally ranked higher than lower lake stations. This demonstrates that the stream-influenced zones of the
larger lakes are more productive than their more lentic zones.

Sixty;ﬁve percent of Type C lakes ranked in the upper one-third of the 1999 trophic ranking as compared
to seventy-five percent in 1989 and 1994. Lake Frierson had the highest Type C ranking in 1999 and 1994.
Lake June ranked among the top three Type C lakes during each assessment.

Ninety-two percent of Type D lakes ranked in the upper one-third of the trophic rankings during each
assessment. Old Town Lake had the highest trophic index in 1999 and 1989, ranking fourth in 1994. Lake
Greenlee had the highest index in 1994 and it ranked fourth in 1989. It was not sampled during the 1999
survey due to maintenance activities. Lake Greenlee's 1994 trophic index was the result of excessive
suspended silt turbidity in the lake which reduced the secchi disk transparency to four inches.

Sixty-one percent of the Type E lake stations ranked in the upper one-third of the trophic indices in 1999,
as compared to sixty-six percent in 1994 and fifty percent in 1989. Lake Grand had the highest Type E lake
trophic index in 1999 and 1989 and ranked second in 1994. Horseshoe Lake ranked ninth in 1999, first in
1994, and second in 1989,

[t is apparent from the data collected from the three surveys that certain conclusions in trophic rankings can
be made. They are:

- Type A and B lakes have the lowest trophic indices;

- The large montane reservoirs in the state have the lowest trophic indices;

- Lakes Norfork and QOuachita consistently have the lowest trophic rankings of all lakes;
- Type D and E lakes have the highest trophic indices;

- Delta lakes have high trophic indices;

- Lakes Old Town and Grand consistently have the highest trophic indices of all lakes.
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TABLE 4. Comparison of Trophic Rankings Between 1989, 1994 and 1999 of Arkansas’ Significant Publicly-Owned Lakes

1999 1994 1585 1993 1984 1988

NO  NAME TYPE Index Rank Index Rank index Rank NO NAME TYPE Index Rank Index Rank index Rank
66 OLD TOWN u} 42.45 1 16.81 4 4119 1 4 DEQUEEN (B) A 1.10 49 0.42 71 0.39 69
69 GRAND E 24.86 2 1135 6 2632 2 14 BULL SHOALS (A) A 1.02 50 0.11 94 - 0.08 93
42  FRIERSON Cc 12.85 3 2434 2 4.09 21 16 SHORES B 0.94 51 0.23 80 0.41 67
71 BLUE MT. (B) £ 12.01 4 ) 78 FELSENTHAL (A) E 0.93 52 3.96 23 1.96 39
59  MALLARD D 11.16 5 1164 5 22586 3 50 LO. WHITE QAK C 0.87 53 1.56 45 1.41 44
62 WALLACE D 10.71 6 592 15 11.08 8 27 NOLAN (Wright) a8 0.85 54 1.68 42 :

74 LOWER CHICOT E 9.32 7 1070 7 438 20 51 HARRIS BRAKE c 0.70 55 1.02 52 2.89 30
57 HOGUE D 9.16 8 729 11 2.02 s 36 BREWER (A} B 0.68 56 0.86 56 0.78 53
67 HORSESHOE E 8.95 9 17.72 3 14.44 ] 4 DEQUEEN (A} A 0.65 57 0.39 72 0.32 72
65 BOISD'ARC D B.65 10 : 45 POINSETT c 0.57 58 1.60 44 0.47 62
71 BLUE MT. (A} E 7.99 11 457 29 111 48 25 BARNETT B 0.56 59 0.26 7T 2.29 3a
68 UPPER CHICOT E 6.72 12 10.04 8 13.70 6 26 SUGARLOAF B 0.53 60 0.63 65 0.49 58
64  ASHBAUGH D 6.70 13 283 29 315 24 72 COLUMBIA (B) E 0.46 61 1.80 38 262 N
37 JUNE C 6.05 14  B6.20 14 1281 7 70 GA. PACIFIC E 0.46 62 1.66 43 2.2 a6
63  PINE BLUFF o] 5.61 15  6.43 13 5 CATHERINE (A) A 0.44 63 0.70 60 1.33 45
53 WILSON D 5.37 16 3,92 24 314 25 72 COLUMBIA {(A) E 0.37 64 1.00 53 2.59 3z
55 13T QLD RIVER D 5.11 17 896 10 7.24 15 2 DIERKS A 0.35 65 0.51 68 0.43 66
78 ERLING (B) E 4.90 18  3.40 27 745 14 5 CATHERINE (B) A 0.32 66 1.40 48 148 43
39  TRICOUNTY C 474 19 478 20 .6.39 16 3 GiLLHAM A 0. 67 0.74 58 041 68
56  PICKTHORNE D 4.20 20 1.73 41 19 WEDDINGTON B 0.29 68 0.16 86 0.22 77
54 ENTERPRISE D 4.09 21 257 25 308 26 34 BEAVER FORK B 0.27 69 1.27 50 0.4% 64
46 BEAR CREEK cC 348 22 928 9 10.81 g 31 SHEPHERD SPGS 8 0.27 70 0.15 89 0.44 65
32 CHARLES B 346 23 499 19 290 29 20 COVE B 0.26 7t 0.26 75 0.27 74
22  FAYETTEVILLE B 3.30 24 180 39 065 54 35 HINKLE B 0.25 72 0.60 66 0.45 63
61 DESARC ) 3.23 25 563 17 294 28 28 FT. SMITH B 0.24 73 0.15 88 0.23 76
75 CONWAY (B) E .06 26 4.27 22 7.86 12 9 DEGRAY (B) A 0.24 74 2.18 35 0.49 59
80 DARDAMELLE £ 3.05 27 6 GREESON (B) A 0.23 75 0.65 63 0.50 57
48  ATKINS C am 28 257 30 178 41 14 BULL SHOALS (B} A 0.23 76 0.11 95 0.1 87
79 MILLWOOD (A) E 2.79 29 219 4 154 42 12 GREERS FERRY (B) A 0.20 77 0.10 97 0.1 88
43 STORM CREEK C 2.78 30 564 16 7.84 13 7 HAMILTON {B) A 0.20 78 0.97 55 0.60 55
75  CONWAY (A) £ 2.64 31 6.52 12 8489 11 18 HORSEHEAD 8 0.17 79 0.20 B4 0.48 60
47 UP. WHITE CAK o 2.24 32 340 26 3.00 27 1 WINONA (B) A 0.15 80

52 CANE CREEK C 210 33 0498 54 366 22 7 HAMILTON (A} A 0.15 81 0.18 a5 0.57 56
29  SEQUOYAH 8 1.96 4 179 40 8 MAUMELLE (B) A 0.13 82 1.06 51 0.38 7
23 BOBB KIDD B 1.87 5 1.4 49 119 47 6 GREESON (A} A 0.13 83 . 059 67 0.13 83
21 ELMDALE B 1.81 s 070 59 203 37 8 MAUMELLE (A) A 0.12 84 0.15 a7 0.29 73
30 SWEPCO 8 1.78 i 0 73 0.22 78 17 SPRING B 014 85 0.24 79 0.38 70
60 GRAMPUS D 1.71 38 235 33 353 23 9 DEGRAY (A) A 0.11 85 0.27 74 0.1 86
11 BEAVER (B) A 1.49 39 046 69 (.80 51 12 GREERS FERRY {A) A 0.11 8y 0.25 78 0.13 84
76  ERLING (A) E 1.42 40 209 36 464 18 1 WINONA (A) A 0.08 88 0.11 92 0.2 80
15 CRYSTAL ° B 1.40 41 068 61 Q.25 75 13 QUACHITA (C) A 0.08 89 0.26 76 0.22 79
44  CALION c 1.35 42 148 47 257 33 13 DUACHITA (A) A 0.07 90 0.15 a0 0.08 92
38  BAILEY c 1.34 43 252 31 490 17 11 BEAVER (A) A 0.05 o1 0.22 82 009 g0
24 WILHELMINA 8 133 44 208 37 130 45 10 NORFORK (A) A 0.03 92 0.12 91 0.09 8a
79 MILLWOOCD (B) E 1.20 45 219 34 154 42 10 NORFORK (B} A 0.03 a3 0.10 a8 0.1 85
33 LEE CREEK B 1.14 46 022 81 58 GREENLEE n} 288.74 1 15.84 4
78 FELSENTHAL (B) E 113 47 554 18 2.32 34 49 OVERCUP c 3.27 28 483 19
40 COX CREEK c 1.12 48 250 3z 73 NIMROD E 1.52 46 0.88 50

(A} - Lower Lake Station {B} - Upper Lake Station
U.S. Army Corps of Enginaers data used to calculate trophic indax

23



Lakes Stratification

Several of the larger lakes in the montane regions of the State display a unique stratification of dissolved
oxygen (DO). The DO decreases to near anoxic conditions in the metalimnion but recovers somewhat in the
middle section of the hypolimnion. During the 1994 survey this pattern was observed in only a few of the
larger lakes. There was a slight DO stratification pattern difference in the smaller Ozark Highlands lakes
between the two surveys. In the 1989 survey, the DO concentrations in several of these lakes displayed a
slight to substantial increase just above the thermocline and then declined to almost zero in the hypolimnion.
This DO concentration increase just above the thermocline was not as apparent in the 1994 survey. The
presence of a deep anoxic zone was still prevalent in most of the Ozark Highlands lakes. The 1999 survey
revealed stratification patterns much like the 1994 survey. There were a few lakes that displayed a slightly
different pattern, but these were most likely due to the difference in weather patterns between the surveys.

The larger, shallower lakes of the Delta ecoregion displayed similar stratification characteristics in all three
surveys. These lakes tend to remain well mixed from unabated wind action causing straight-line DO and
temperature profiles, with perhaps only the bottom one to two meters being anoxic. Two of these lakes
during the 1999 survey displayed a slightly deeper anoxic zone, perhaps the result of hotter, drier weather
trends. '

The smaller lakes in the States” flatter terrain areas displayed similar stratification trends. Many had only
a remnant thermocline and others displayed very little stratification. This indicates that periodic mixing
occurs even during hot, dry summer periods. All three surveys indicated that some of these lakes had a
gradual decline in DO and temperature throughout the water column with no apparent thermocline.

As discussed in the earlier surveys, Lake Felsenthal exhibited very unique DO and temperature profiles.
Profiles were taken in the upper and lower ends of the lake. In the 1989 survey, the DO profiles were
virtually straight-line throughout the water column and the maximum DO concentration at any depth was
2.1 mg/L. The low DO throughout the water column was probably due to the fact that the reservoir was only
about five years old at this time and much of the flooded terrestrial vegetation was still decomposing. The
1994 survey indicated similar conditions, but the maximum DO concentration was 5.0 mg/L at the lower
station and about 6.4 mg/L at the upper station. The profiles from the 1999 survey produced a straight-line
profile at the upper lake station with a maximum concentration near 6.4 mg/L, but a definite anoxic zone
existed at the lower lake station with a maximum DO concentration of about 6.3 mg/L occurring. Perhaps
the reduction in strearn flow in the Ouachita River caused by the lack of rainfall allowed stratification to
develop at the lower lake station.

DEGRADED, THREATENED, or IMPAIRED LAKE USES

This is the third sampling of the lakes over a ten year period. These "single point in time" surveys are
insufficient to positively identify those lakes which may be degraded, threatened or impaired due to point
or nonpoint sources of pollution. However, some generalities can be concluded and some trends in water
quality can be identified.

All designated uses for Arkansas' significant publicly-owned lakes are currently being maintained. Although

some individual water quality violations did occur, most were either short term or naturally occurring events.
This survey did not indicate any impairment of designated uses caused by any point source discharges.
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Nonpoint sources of poliution are much more difficult to separate from naturally occurring events in a, most
often, artificially created environment. Excessive turbidity and/or nutrients in some of the lakes are most
likely due to watershed land use activities. Elevated chlorophyll * and total phosphorus concentrations may
also be indicating effects form nonpoint source pollutants, although, reservoirs by design are constructed
“traps” for such constituents. Old Town Lake is an example of an impacted lake from nutrient-enriched and
silt-laden agricultural run-off. This lake has a long history of excessive siltation and eutrophication and
numerous plans have been developed to remedy the situation. Most solutions recommend diverting
watershed flows around the lake, but have been cost prohibitive. Lake Frierson has displayed elevated
turbidity values during the last two surveys and is perhaps impacted by silt laden agricultural run-off. Lake
Wilhelmina continues to have elevated fecal coliform bacteria concentrations, which are related to the in-lake
aquaculture activities and not associated with human fecal contamination.
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SUMMARY

In 1989, seventy-eight (78) impoundments were identified as significant publicly owned lakes and were
selected for evaluation because of size, public significance and accessibility. In 1994, two additional lakes
‘were added to the survey. In 1999, one lake was dropped from the list for the survey. Currently, a total of
79 lakes are listed as Arkansas significant publicly-owned lakes. Water guality parameter evaluation
included: nutrients, minerals, chlorophyll *, dissolved oxygen and temperature profiles, fecal coliform
bacteria, dissolved metals and pesticides. Usually more than one sample site was located on the larger lakes.

The classification system used in 1989 was utilized in succeeding surveys. The lakes were categorized into
five basic lake types based on watershed characteristics and morphologies. Watershed characteristics
undoubtedly influence the water quality of each lake within the individual lake types. There was some
influence by weather patterns during the surveys. Dissolved oxygen, temperature profiles and chlorophyll *
concentrations were all greatly influenced by the physical properties of these lakes. The chemical parameters
were more influenced by the lake watershed properties.

A ranking of the lakes was based on trophic status. In 1999, Old Town Lake had the highest trophic index
of all lakes, as it did in 1989. It also had the highest chlorophyll * concentration which was twice that of the
next highest concentration in Mallard Lake. Grand Lake trophic index ranked second highest in 1999, as it
did in 1989. Lake Frierson's third highest trophic ranking in 1999 and second highest ranking in 1994 was
probably influenced by the excessive turbidity in the lake during both surveys and was not a valid reflection
of its trophic status. The upper Blue Mountain Lake transect ranked fourth in 1999 as a result of its low
secchi disk transparency. This lake also has a history of high suspended and colloidal silt particles. Lake
Mallard ranked fifth in 1999 and 1994, and third in 1989. It had the second highest chlorophyll *
concentration in 1999 and the fourth highest concentration in 1994. This lake was routinely fertilized for
fisheries enhancement. The lowest one-third (least productive) of all of the trophic indices consisted of Type
A and B lakes. Ninety-three percent (93%) of the Type D lakes and two-thirds of the Type E lakes were in
the upper cne-third (most productive) of all trophic indices. Eight of the ten lakes with the highest trophic
rankings are located in the Delta ecoregion, one in the Gulf Coastal Plains and one in the Arkansas River
Valley. The same lakes dominate the upper one-third of the trophic index list from ali three surveys. Also,
Lakes Old Town, Grand, Frierson, and Mallard are consistently in the top five of the index list.

A comparison of the in-lake water quality data to water quality standards must be made with some
qualifications. The State's in-lake water quality standards have been adopted from the State's stream
standards. The standards must remain flexible to address the inherent variability of the many lake water
quality parameters. Even though every lake is a unique system, the vast majority of the water quality data
collected indicated a maintenance of the water quality standards.

There were only slight violations of the pH standard, most were low values in an anoxic hypolimnion; some
were high values in phytoplankton rich surface waters in the more productive lakes of the Delta. Several
lakes exceeded the temperature standard, but these violations were most likely due to the extremely hot
ambient temperatures and dry conditions that existed during the survey. Several lakes had hypolimnetic
turbidity values above the 25 NTU standard. Most of the elevated values were probably caused by either
phytoplankton fall-out or the re-suspension of clay particles from undercurrents.
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Lake Wilhelmina's fecal coliform geometric mean exceeded both the primary and secondary contact
recreation criteria. This lake has a history of elevated bacteria counts associated with the fish production
facility located in the lake. This facility is the cause of the elevated counts, although it is not associated with
warm blooded animals, except for the scavenger and predacious birds that frequent the area. The upper Lake
Millwood transect and Lake Calion values exceeded the primary contact recreation standard for bacteria.
These exceedances are probably short-term, localized, or event specific occurrences.

The only mineral standards exceeded during the survey were slightly elevated chloride levels in Lakes June
and Calion. These values were well below levels that would impair any designated use of these lakes. In
addition, Lake Swepco had an elevated sulfate concentration. The mineral standards for Lake Dardanelle
are Arkansas River specific standards instead of ecoregion based standards, and those standards were not
exceeded.

Acute and chronic copper toxicity criteria were exceeded in lower Lake Felsenthal, and the chronic copper
criteria was exceeded in Lake Wallace. Both of these occurred in the hypolimnion samples where higher
concentrations of metals usually occur because of lower pH values and anoxic conditions.

Phytoplankton abundance responded positively to increased concentrations of total phosporus and TKN.
Type A and B lakes were the least productive lakes based on phytoplankton abundance. Type D, E and C
lakes were the most productive lakes, respectively. Lake Fayetteville was the most productive lake sarnpled
and has historically been very productive. Zooplankton ratio did not prove to be an useful indication of
trophic conditions in Type C, D and E lakes.
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APPENDIX A
WATER QUALITY DATA BY LAKE

Appendix A lists the water quality data by lake collected during 1989, 1994 and 1999. Personnel
from the Water Quality Management Planning Section, Water Division, of the Department collected
data during 1999. Water quality samples collected were analyzed in the Department's Water Quality
Laboratory under the existing Quality Assurance/Quality Control project plan. The Little Rock
District Corps of Engineers provided supplemental data from the Corps of Engineers Lakes Norfork,
Beaver and Bull Shoals.

The unit of measure for the parameters listed are as follows: fecal coliform in numbers of colonies
per 100 mli (col/100 mti); chlorophyll * in #g/L; secchi disk transparency in inches; turbidity in NTU;
conductivity in micro-mbhos per centimeter; alkalinity, chlorides, sulfates, ammonia-nitrogen, nitrite-
nitrate nitrogen, total phosphorus, ortho-phosphorus, total organic carbon, total dissolved solids, total
suspended solids and total hardness in mg/L; metals in ug/L. The laboratory detection limits were:
NH;-N=0.05 mg/L; NO,-NO,-N=0.02 mg/L; total phosphorus and ortho-phosphorus=0.03 mg/L;
total dissolved solids, total suspended solids, turbidity, and sulfates = 1.0 mg/L; chlorides = 1.2
mg/L; total hardness and total organic carbon = 2.0 mg/L; Cadmium = 0.5 ug/L; Chromium = 1.0
ug/L; Copper =4.0 ug/L, Lead = 2.0 ug/L and Zinc = 8.0 ug/L. Fecal coliform columns are 1s= left
shore, | 1/4= left quarter point, c= center, r 1/4=right quarter point, rs= right shore and mean is the
geometric mean of the five samples.



'TABLE A-1A. Water Quality Data from Lake Winona - Lower.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll 2 {ug/L) 0.00 <0.10 <1.00

Secchi (in) 149.00 134.00 132.00

Trophic Index 0.20 0.1 0.08
Aluminum (v g/L) NA NA  <127.00 NA NA <127.00
Arsenic (ugfl.) NA NA <1.00 NA NA <1.00
Barium {ug/L) NA NA <8.80 NA NA 10.50
Beryllium (L g/L) NA NA <0.11 NA . NA <0.11
Boron (ug/L) NA NA <4.50 NA NA <4.50
Cadmium (ug/L) NA NA <0.14 NA MNA <0.14
Calcium {ug/.) NA NA 140 NA NA 1.40
Chromium {urg/L) NA NA <0.40 NA NA <0.40
Cobalt (ugil) NA NA <0.50 NA NA <0.50
Copper {ua/L} NA NA <(.50 NA NA <0.50
Iron (L gil) NA NA 29.70 NA NA 260.30
Lead (ug/L) NA NA <0.30 NA NA <(.30

Magnesium {ug/L) NA NA 1.00 NA NA 0.80 -

Manganese {ug/L) NA NA 0.50 NA NA 407.90
Mercury (v g/L) NA NA NA NA NA NA
Nickel (ug/L) NA NA <2.00 NA NA <2.00
Potassium {ug/L) NA NA, 0.90 NA NA 1.20
Selenium (ug/L) NA NA <3.00 NA NA <3.00
Sodium (v gil) NA NA 1.10 NA NA 1.30
Vanadiumn (ug/L) NA NA <1.00 NA NA <1.00
Zinc (ugil} MNA NA <1.00 NA NA 3.10
Hardness (ma/L) MNA 6.00 7.00 MNA 2.50 7.00
DO (mg/L} MA MNA 6.50 NA, NA 3.2
pH 7.10 NA 6.96 5.90 NA 5.54
Water Temp (°C) MNA NA 30.14 NA NA 9.27
Alkatinity {mg/L) -7.20 8.00 7.00 6.80 8.00 6.00
Bromide (mg/L) NA NA .03 NA NA <(,01
Chloride {mg/L) 280 1.54 1.29 2.20 1.50 1.34
Fluoride (mg/L) NA MNA 0.03 NA, NA 0.02
Suifate (mg/L) 3.00 2.80 277 3.00 4.00 3.08
NH3-N (mgrl.) 0.05 0.03 <0.01 0.05 0.03 0.01
NO3-M (mg/L) .02 .01 Q.02 0.13 0.04 0.14
O-PHOS (mgiL) 0.03 .02 <0.01 0.03 0.02 0.01
T-PHOS (mg/L) 0.03 0.02 (.02 0.03 0.02 <(0.02
TKN {mg/L) NA NA 0.17 NA NA, 0.27
TOC {mgfl) NA 5.80 370 NA 4.90 a7
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 2.00 1.00 1.00 3.00 3.00 3.60
TSS (mg/L) NA 1.00 <1.00 NA 0.50 1.50
TDS (mg/L) 23.00 21.00 2250 27.00 25.00 27.00
Conductivity {micro-mhos/cm}) 22.10 NA NA 22.40 NA NA

Fecal Coliform (col/100 ml} Is NA, - <3

' | 174 NA - <3

c NA <1 <3

r1/4 NA - <3

rs NA - <3

Gm Mean MNA - <3




TABLE A-1B. Water Quality Data from Lake Winona - Upper.
Epilimnion Hypolimnion

1989 1994 1959 1989 1994 1999

Chlorophyll a (g/l) NA NA <1.00

Secchi (in) NA NA, 72.00

Trophic Index NA NA 0.15
Aluminum {u g} NA NA  <127.00 NA, NA <127.00
Arsenic (ug/l) NA NA <1.00 NA NA <1.00
Barium (ug/L) NA NA <8.80 NA NA 19.10
Beryllium (ug/l) NA NA <0.11 NA NA <0.11

Boron (vg/L) NA NA <4.50 NA NA <4.50

Cadmium {ugfi) NA NA <0.14 NA NA <0.14
Calcium (ug/l) NA NA 1.40 NA NA 1.90
Chromium (e g/L) NA NA <0.40 NA NA <(0.40
Cobalt {vg/L) MNA NA <0.50 NA NA 1.62
Copper {1 g/L) NA NA <0.50 NA NA 0.51
tron (U g/} NA MNA 62.30 NA NA 2888.00
Lead (ught) NA. NA <0.30 NA NA <0.30
Magnesiurm (v g/L) NA MNA 1.00 MNA NA 1.00
Manganese (v g/l) NA NA 1.40 NA NA 732.00
Mercury {ug/L) NA NA NA NA NA NA
Nickel (ugil) NA NA <2.00 NA NA <2.00
Potassium (ug/L) NA NA 1.30 NA NA 1.50
Selenium (1 gfl} NA NA <3.00 NA NA <3.00
Sodium (ug/l) NA NA 1.30 NA NA 1.30
Vanadium (ug/L) NA NA, <1.00 NA -NA <1.00
Zinc (ugfl) NA NA 1.20 NA NA 9.40
Hardness (mg/L) NA NA 8.00 NA NA B.00
DO (mg/L) NA NA 6.19 NA NA 0.20
pH NA NA 6.58 NA NA 5.83
Water Temp (°C) NA NA a0.61 NA NA 16.34
Alkalinity (marl) - NA NA 8.00 MNA NA 9.00
Bromide {mg/L) NA NA <0.01 NA NA 0.04
Chloride {mg/L) NA NA 1.31 NA MNA 1.35
Fluoride {mg/L) NA NA 0.03 NA NA Q.03
Sulfate {mg/L) NA NA 2.69 NA NA 2.48
NH3-M {mgd.) NA NA, <Q.01 NA NA 0.1
NO3-N (mg/L) NA NA 0.02 NA NA 0.02
O-PHOS (mg/L} NA NA <0.01 NA NA <0.M
T-PHOS {mg/L) NA NA <0.02 NA NA <0.02
TKN {mg/L) NA NA 0.39 NA NA 0.79
TOC {mg/L) NA NA 3.40 NA MNA 420
BOD (mg/L} NA NA NA NA NA NA
Turbidity (NTU} NA NA 1.80 NA NA 11.00
TSS {mg/L) NA NA 1.50 NA NA 14.50
TDS {mg/L) NA MNA, 23.50 NA NA 27.00
Conductivity (micro-mhos/cm) NA NA, NA MNA NA NA

Fecal Coliform (col/100 ml) Is NA NA <3

P14 NA NA <3

c NA NA <3

r1/4 NA NA <3

rs NA NA <3

NA NA <3

Gm Mean

Station added in 1999



TABLE A-2A. Water Quality Data from Lake Dierks - Lower.
Epilimnion Hypolimnion

1989 1494 1999 1989 1994 1999

Chierophyll a (v g/L) 9.1 NA 15.20

Secchi {in) 67.00 47.00 73.00

Trophic Index 0.43 0.51 0.35
Aluminum (v g/l) NA NA  <127.00 NA NA <127.00
Arsenic (ug/L) MNA NA <1.00 NA NA 3.04
Barium {ug/L} NA, NA <880 NA NA 31.60
Berylium (vgi) NA NA <0.11 NA NA <0.11
Baron (UglL) NA NA, 7.40 NA NA 7.30
Cadmium (ug/l) NA NA <0.14 MNA NA <0.14
Calcium (ug/L) NA NA, 2.20 NA NA, 2.90
Chromium (ug/L} NA NA <0.40 NA NA 0.49
Cobalt {ug/L) NA NA <0.50 NA NA 1.05
Copper (u4g/L) NA NA 0.62 NA NA, 0.99
fron {ug/l) NA NA <15.00 NA MNA 5459.00
Lead (vg/L) NA NA <0.30 NA NA <0.30
Magnesium (rgrL} NA NA 1.50 MNA NA 1.680

Manganese (ug/L) NA NA 0.70 NA NA 732.40 -

Mercury {ug/l) NA NA NA NA NA NA
Nickel (ug/l) NA NA <2.00 NA NA <2.00
Potassium (ug/l) NA NA, 1.50 NA NA 1.70
Selenium (v g/l) NA NA <3.00 NA NA <3.00
Sodium (vgiL) NA NA 3.00 NA NA 2.80
Vanadivm (vg/l} NA NA <100 NA NA <1.00
Zing {ug/L) NA NA 7.80 NA NA 3.40
Hardness {(mg/L) NA NA 12.00 NA NA 14.00
- DO (mgiL) NA NA 6.92 NA NA 0.10
pH 8.00 NA 8.02 5.90 NA 6.47
Water Temp (°C) NA NA 30.10 NA NA 14.40
Alkalinity (ma/l) 11.00 NA 15.00 17.00 NA 22.00
Bramide {mg/L} NA NA <(.01 NA NA 0.03
Chiloride {mg/L} 2.80 NA 232 NA NA 2.29
Fluoride (mg/L) NA NA 0.03 NA NA 0.03
Sulfate (mg/L) 5.00 NA 318 NA NA 2.52
NH3-N {mg/l.) NA NA 0.01 NA NA 1.05
NOQ3-N (mg/L) g.02 0.G1 Q.03 0.02 0.02 (.03
O-PHOS (mg/L) 0.01 0.02 <0.01 0.09 0.02 0.07
T-PHOS (mg/L}) 0.02 0.02 <(.02 011 0.04 0.24
TKN (mg/L) NA NA 0.59 NA NA 1.84
TOC {mg/L) NA NA 4.70 NA NA 5.03
BOD (mgiL) NA NA NA NA NA NA
Turbidity (NTLY) 1.00 2.00 210 9.80 6.10 1.0
TSS (mgfl) NA, NA «1.00 NA NA 1.50
TDS (mg/L) NA NA 36.00 NA NA 55.00
Conductivity (micro-mhos/cm} 37.00 NA NA 54.00 NA NA

Fecal Coliform (col/100 mf) Is NA NA <1

1174 NA NA <9

c NA, NA <1

ri/4 NA NA <1

rs MNA NA <1

Grm Mean NA NA <




TABLE A-2B. Water Quality Data from Lake Dierks - Upper.

Epilimnion ) Hypolimnion
1989 1994 1999 1989 1994 1989
Chlorophyll a {ugiL) 12,00 15,00 NA
Secchi (in) 67.00 47.00 NA
Trophic Index 0.78 0.64 NA
Aluminum (ug/L) NA NA NA NA NA NA
Arsenic (ug/l) NA NA NA NA NA MNA
Barium (v g/l) NA NA NA NA NA NA
Beryllium {wg/L) NA NA NA NA NA NA
Boron {pg/L) NA NA NA NA NA NA
Cadmium (ug/L) NA NA NA NA NA NA
Calcium {ugl) NA NA NA NA NA NA
Chromium (v g/L) NA NA NA NA NA NA
Cobalt (ugiL) NA NA NA NA NA NA
Copper (1 g/L) NA NA NA NA, NA NA
Iron {wgfL) NA NA NA NA MA NA
Lead (ug/L) NA NA NA NA NA NA
Magnesiurm (v g/L) NA NA NA NA NA NA
Manganese {uvgfl) NA MNA NA NA NA NA
Mereury (ug/L) NA NA NA BA NA, NA
Nicke! (ug/L} NA NA NA NA NA NA
Potassium (1 giL) NA NA NA NA NA NA
Selenium (ug/l) NA NA NA NA NA, A
Sodium (v g/l) NA NA NA NA NA NA
Vanadium (ug/L) NA NA NA . NA NA NA
Zine (ug/L) NA NA NA NA NA, NA
Hardness {mg/L) MNA NA NA NA NA NA
DO {mgiL) NA NA NA NA NA NA
pH 6.1¢ NA NA, 6.00 NA Na
Water Temp {°C) NA NA NA NA NA NA
Alkalinity (mg/L) 12.00 NA MNA 22.00 NA NA
Bromide (mg/L) NA NA NA NA NA NA
Chloride {mg/L) NA NA NA NA NA NA
Fluoride (mg/L) NA NA NA MA NA NA
Sulfate (mg/l) MNA NA NA NA NA NA
NH3-M {mg/L) NA NA NA NA NA NA
NO3-N {(mg/t) 0.02 0.01 NA 0.02 Q.01 MNA
O-PHOS (mg/L) 0.01 0.02 NA 0.17 0.02 NA
T-PHOS (mg/L) 9.04 0.05 NA 0.20 0.03 NA
TKN {mg/L) NA NA, NA NA NA MA
TOC (mgiL) NA NA NA NA NA NA
BOD (ma/l) NA NA, NA NA NA NA
Turbidity (NTU) 1.00 2.00 NA 7.20 4.10 NA
TSS {mglL) NA NA NA NA NA NA
TDS (mgiL) NA NA NA, NA NA NA
Conductivity {micro-mhos/cm) 39.00 NA NA 78.00 MNA NA
Fecal Coliform {col/100 ml) Is NA NA NA
114 NA NA NA
c NA NA NA
r1/4 NA NA NA
s NA NA NA
Gm Mean NA NA NA

Station not collected in 1999
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TABLE A-3A. Water Quality Data from Lake Gillham - Lower.

Epilimnion Hypolimnion .
198% 1994 1999 ~ 1989 1994 1999
Chlorophyli a {ug/L) 4.30 14.00 10.60
Secchi (in} . B8.00 39.00 66.50
Trophic Index 041 0.74 .31
Atuminum {ug/L) NA NA  <127.00 NA NA <{127.00
Arsenic (v g/L) NA NA <1.00 NA NA <1.00
Barium {ug/L) NA NA 5.80 NA NA 14.20
Beryllium (ug/l) MNA NA <0.11 NA NA . <011
Boron {ugil) NA NA 6.90 NA NA 6.60
Cadmium {ug/L} NA NA <0.14 NA NA <0.14
Calgium {ug/L) NA NA 2.30 NA NA, 280
Chromium {ugfl) NA NA <0.40 NA NA 0.46
Cobalt {(ugiL} NA, NA <0.50 NA NA <050
Copper (ug/L) NA NA . 0.54 NA, NA 0.60
ron {ug/L) NA NA <1500 NA . NA 598.30
Lead (vg/L} NA NA <0.30 NA NA, <0.3
Magnesiurn (vg/L) NA NA 1.10 NA NA 1.00
Manganese (ug/l) NA NA 0.70 NA NA 148.10
Mercury (v o/l) . NA NA NA NA NA NA
Nickel {ug/L) NA NA <2.00 NA NA <2.00
Potassium (ug/L) NA NA 1.00 NA NA 1.00
Selentum (ug/l) NA NA <3.00 NA NA <3.00
Sodium {(ug/l) NA NA 2.30 NA NA 1.90
Vanadium (v g/L) NA NA <1.00 NA NA <1.00
Zinc {ug/l) _ NA NA ©OL70 : NA NA 3.80
 Hardness (mgfl) NA NA " 10.00 NA NA 10.00
DO (mgft) NA NA 7.07 NA NA 0.15
pH 6.80 NA 8.07 5.90 NA 6.46
Water Temp (°C) NA NA 31.90 NA NA  18.00
Alkalinity (mg/L) 11.00 NA 11.00 14.00 NA 12.00
Bromide (mg/L) MA NA 0.03 NA MNA <0.01
Chioride {ma/L} 2.60 NA 1.75 NA NA 1.61
Fluoride (mg/L) NA NA 0.03 NA NA, 0.03
Sulfate (mgrL) 4.40 NA 343 NA NA 2.74
NH3-N (mg/L) NA NA 0.01 NA NA 0.14
NO3-N (mg/l) - 0.02 0.0 .03 0.02 0.01 0.03
0-PHOS (mgiL) Dot 0.02 <0.01 0.05 0.05 0.1
T-PHOS (mg/L) 0.02 0.02 <0.02 0.08 0.07 <0.02
TKN (mg/L) NA NA 0.38 NA NA 0.49
TOC (mg/L) - NA MNA 325 NA NA 3.40
BOD {mg/L) NA NA NA NA NA NA
Turbidity (NTU) 1.00 5.00 2.50 9.00 .30 3.60
TSS (mg/L) NA NA 2.50 NA NA 1.50
TDS {mg/L) NA NA 31.00 NA NA 33.00
Condugtivity (micro-mhos/cm) 35.00 NA NA 47.00 NA NA
Fecal Coliform (col/100 mi) Is NA NA 4
1 1/4 NA NA 2
c NA, NA <1
r1/4 NA NA <1
rs NA NA 2
Gm Mean NA NA 17
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TABLE A-3B. Water Quality Data from Lake Gillham - Upper.

1Epiiimnio:m Hypolimnion

1989 1994 1899 1989 1994 1999

Chlorophyll a (ug/L) 4.10 14.00 NA

Secchi (in} 51.00 43.00 NA

Trophic Index 0.47 0.67 NA
Aluminum {ugil) NA NA NA NA NA NA
Arsenic {1 g/L) MA NA NA NA NA NA
Barium (v g/L) NA NA NA MA NA MNA
Beryllium (ug/L) MNA NA NA NA NA NA
Boron {ug/L) NA NA NA NA, WA NA
Cadmium (ugiL) NA, NA NA NA NA NA
Calcium (v g/il) NA NA NA NA NA NA
Chromium {ug/L) NA MNA NA, NA NA NA
Cobalt (ug/L) NA NA NA NA NA NA
Copper (vg/L) NA NA NA, NA NA NA
\ron {ugil} NA NA NA NA NA NA
Lead (ug/L) NA NA MNA NA NA NA

Magnesium (ug/L) ' NA NA NA NA, NA NA -

Manganese (¢ g/l) NA NA NA NA NA NA
Mercury (ugfl) NA NA NA NA NA NA
Nickel (woil) ©ONA NA NA NA NA NA
Potassium {ug/L) NA NA NA NA NA NA
Selenium (v g/L) MNA NA NA NA NA NA
Sodium (ug/L) NA NA NA MNA NA NA
Vanadium (v g/l) NA NA NA NA NA NA
Zinc (ug/l) NA NA " NA NA NA NA
Hardness {mg/L) NA NA NA NA NA NA
DO (mg/l) NA NA NA NA NA MNA
pH 6.10 NA NA 5.90 NA NA
Water Temp (°C) NA NA NA NA NA . NA
Alkalinity {rmg/L) 40.00 NA NA 16.00 NA NA
Bromide {mg/L) NA NA NA NA NA NA
Chloride (mg/L) NA, NA NA NA NA NA
Fluoride {(mgfL} NA NA NA NA . NA NA
Suffate (mg/L) NA NA NA NA NA NA
NH3-N {mg/L) NA NA NA NA NA MNA
NO3-N (mg/L) 0.02 <0.02 NA 0.02 «0.02 NA
O-PHOS (mg/t}) .01 <0.03 NA 0.05 <0.03 NA
T-PHOS (myg/L) 0.02 <0.03 NA 0.08 <0.03 NA
TKN (mg/L) NA NA NA NA NA NA
TOC (mg/L) NA NA NA NA NA NA
BOD (mg/L} NA NA NA NA NA NA
Turbidity (NTU) 1.40 4.40 NA B.40 4.30 NA
TSS (mg/L) NA NA NA NA NA NA
TDS (mg/L) NA NA NA NA NA MNA
Conductivity (micro-mhosicm) 3r7.00 NA NA 60.00 MNA NA

Fecal Coliform {col/100 ml) Is NA NA, NA

| 1/4 NA NA NA

= MNA NA NA,

ri/4 NA NA NA

rs NA NA MA

Gm Mean NA MNA NA,

Station not collected in 1899



TABLE A-4A. Water Quality Data from Lake DeQueen - Lower.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a (b g/L) 2,50 7.80 20.40

Secchi (in} 71.00 59.00 47.00

Trophic Index - 0.32 0.39 0.65
Aluminum (volt) MNA NA  <127.00 NA NA <127.00
Arsenic (ug/l) NA NA <1.00 NA NA 1.64
Barium (ug/L) NA NA <8.80 NA NA 19.80
Beryllium (vg/L) NA NA <0.11 NA NA <0.11
Boron {ergiL) NA NA 8.10 NA NA 10.20
Cadmium (v g/L) NA NA <0.14 NA NA <0.14
Catcium (ug/L) NA NA 1.80 NA NA 2.70
Chromium (Lug/L) NA NA <0.40 NA NA 043
Cobalt {ug/L) NA NA <0.50 NA NA 0.63
Copper (ug/L) NA NA 1.01 NA NA 1.49
fron {vg/L) NA NA <15.00 NA NA 2043.00
Lead (ug/l) NA NA <0.30 NA NA 0.39
Magnesium (ug/L) NA NA 1.10 NA NA 1.00
Manganese (L g/L) NA NA 1.14¢ NA NA 44590
Mercury (ugfl) NA NA NA NA NA NA
Nickel {erg/L) NA, NA <2.00 NA NA <2.00
Potassium (v g/l) NA NA 1.50 NA NA 1.80
Selenium (L gil) NA NA <3.00 NA NA <3.00
Sodium (L g/L) NA NA 3.10 NA NA, 2.20
Vanadium {ug/L) NA NA <1.00 NA NA <1.00
Zinc (ug/L) NA NA 6.20 NA NA 12.00
Hardness {mg/l} NA NA 9.00 NA NA 11.00
DO {mgsL) NA NA 6.51 ~ NA NA 0.14
pH 7.90 NA 7.78 5.80 NA 6.02
Water Temp (°C) MNA MA 31.40 NA NA 20.20
Alkalinity (mg/L} 11.00 NA 11.00 13.00 NA 16.00
Bromide {mg/L) NA NA Q.03 NA NA <0.01
Chioride {mg/L) 310 - NA 2.19 NA NA, 1.74
Fluoride {mg/L) NA NA 0.03 MNA NA 0.03
Sulfate (mg/l) 4.80 NA 3.36 NA NA 210
NH3-M {mg/l) NA NA 0.01 NA, NA 0.52
NO3-N {mg/l) 0.02 0.01 .02 0.02 0.01 0.04
O-PHOS (mg/L) 0.01 0.02 <001 " 0:04 0.02 0.07
T-PHOS (mg/L) 0.02 0.02 <(.02 0.05 0.02 Q.47
TKN (mg/L) NA NA 0.65 NA NA 1,99
TOC (mg/L) NA NA 419 NA NA 5.70
BOD (mg/L) NA MA NA NA NA NA
Turhidity (NTU) 1.00 <1.00 3.10 5.40 2.50 4.80
TSS (mgil) NA NA 2.50 NA NA 2.00
TDS (mg/L) ‘ NA NA 33.00 NA NA 44.00
Conductivity {micro-mhos/cm) 37.00 NA NA 46.00 NA NA

Fecal Coliform (col/100 ml} Is NA NA 3

’ 114 NA NA <1

c NA NA <1

r1/4 NA, NA 12

rs NA NA 3

Gm Mean NA NA 26




TABLE A-4B. Water Quality Data from Lake DeQueen - Upper.

Epilimnion Hypoiimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a (v giL) ' 9.40 8.50 8.40

Secchi (in) 75.00 59.00 45.00

Trophic Index 0.39 0.42 1.10
Aluminum (ug/L) NA NA  <127.00 NA NA  <127.00
Arsenic (1 g/L) NA NA <1.00 NA NA 1.77
Barium {ugfL) NA NA 5.50 NA NA 33.00
Beryllium (urg/L) NA NA <D.11 NA NA <0.11
Baron (v g/l) NA NA 7.90 NA NA 10.60
Cadmium {rg/L) NA NA <0.14 NA NA <0.14
Caicium {ug/L) NA NA 210 NA NA 4.70
Chramium (ug/L) NA NA <(.40 NA NA 0.46
Cobalt {ugil) NA NA <0.50 NA NA 1.57
Copper {ug/L) NA NA 0.69 NA NA 0.81
Iron (uglt}) NA NA 24.10 NA NA 3888.00
Lead (v g/l.) NA NA <0.30 NA NA, <(.30
Magnesium (ug/l) NA NA 1.20 NA NA 1.60
Manganese {ug/L) NA NA 2.10 NA NA 845.60
Mercury (ug/L) NA MNA NA NA NA NA
Nickel (v g/L) MNA NA <2.60 NA NA <2.00
Potassium {ug/L) NA NA 1.90 NA NA 1.90
Selenium (ugiL) NA NA <3.00 ‘NA NA <3.00
Sodium (ug/lL} NA NA 4.00 NA - NA 3.50
Vanadium {ug/L) NA NA <1.00 NA, MNA <1.00
Zinc {(ug/L} : NA NA 7.10 NA NA 9.10
Hardness (mg/L) NA NA 10.00 NA NA 18.00
DO (mgiL) ' NA NA 6.98 NA NA 0.16
pH 7.90 NA 8.2z 6.10 NA 6.10
Water Temp (°C) NA NA 33.60 NA NA - 22.70
Alkalinity {(mg/L) 10.00 NA 14.00 ‘ 13.00 NA 28.00
Bromide (mg/L.} NA NA 0.03 NA NA 0.03
Chloride (mg/L) NA NA 2.41 NA NA 223
Fluoride {mg/L} NA NA 0.03 NA NA 0.03
Sulfate (mg/L) NA NA 3.33 NA NA 1.06
NH3-N (mg/L) NA NA 0.03 NA NA 0.67
NO3-N {mg/L) 0.02 0.0 0.03 0.02 0.01 0.06
O-PHOS (mo/L) 0.01 0.02 0.01 0.03 0.03 0.08
T-PHOS (mgfl) 0.02 0.02 0.04 0.05 0.05 0.24
TKN {mg/L) NA NA 0.81 NA NA 1.62
TOG (mgil) NA NA 4.60 NA NA 5.64
BOD {mg/L) NA NA NA NA NA NA
Turbidity (NTU) 2.00 2.00 3.0 4.30 6.90 7.20
7SS (mgiL) NA NA 2.00 NA NA 3.50
TDS (mg/L) NA NA 38.00 NA NA 58.00
Conductivity {micro-mhos/cm) 37.00 NA NA 48.00 NA NA

Fegal Coliform (col/100 mi) ls NA NA <1

11/4 NA NA <1

c NA NA <1

r 14 NA NA 2

rs NA NA 2

Gm Mean NA MNA 1.3
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TABLE A-5A. Water Quality Data from Lake Catherine - Lower.

Epitimnicn Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a {ug/L) 21.40 <0.10 13.80

Secchi (in) 46.00 64.00 54.50

Trophic Index 1.33 0.70 0.44
Aluminum (ug/L} NA NA  <127.00 NA NA <{27.00
Arsenic (Ug/l.) NA NA <1.00 NA NA <1.00
Bariurn (v g/L) MNA NA 11.60 NA NA 12.20
Beryllium {ug/L) NA NA <011 - NA MNA <0.11
Boron (vg/L) NA NA 4.90 NA NA 510
Cadmium {ug/l) MA <0.50 <0.14 NA, <0.50 <0.14
Calcium (ug/L) MNA MA 6.50 NA NA 6.40
Chromium {ug/L} MNA <1.00 <0.40 NA <1.00 0.43
Cobalt (ug/L) NA NA <0.50 NA NA <{0.50
Copper (vg/lL) NA <4.00 <0.50 NA <4.00 0.94
Iron {ug/L) NA NA <15.00 NA NA 30.40
Lead {ug/l} : NA <2.00 <0.30 NA <2.00 <0.30
Magnesium (v g/l.} NA MNA 1.70 NA NA 1.70
Manganese (ug/L) NA NA 1.20 NA NA - §58.00
Mercury (v gfl) NA NA NA NA NA NA
Nicket {ug/L) NA NA <2.00 NA NA <2.00
Patassium (v gfl} NA NA 1.90 NA NA 2,00
Selenium {ug/L) NA NA <3.00 NA NA <3.00
Sodium (vg/l) NA NA 3.40 NA NA 540
Vanadium (ug/L) : NA NA 1875 NA NA 33.31
Zinc (wg/L) NA <8.00 1.00 NA <800 530
Hardness (mg/L) : NA 15.60 23.00 NA 15.60 23.00
DO (mg/L) NA NA 8.49 NA NA 412
pH 7.00 NA, 7.84 6.50 NA 6.39
Water Temp (°C) NA NA 29.90 NA NA 18.60
Alkalinity (mg/L} 17.60 16.00 21.00 20.50 20.00 20.00
Bromide {mg/L) NA NA .03 NA NA 0.03
Chloride {mg/L} ) 5.10 2.76 218 7.00 2.27 2.62
Fluoride {mg/L} NA NA 0.05 NA NA 0.05
Suifate {mgfL). 3.00 7.00 6.39 7.00 210 10.10
NH3-N (mg/Ly 0.05 0.03 0.1 0.55 0.03 017
NO3-N (mg/L) 0.02 0.09 0.02 0.09 0.30 0.16
O-PHOS (mg/L) - 0.03 0.02 <0.01 0.03 0.02 0.01
T-PHOS (mg/L}) T 004 0.06 <0.02 0.04 0.05 <(.02
TKN {mg/L) NA NA 041 NA NA 1.07
TOC (mglL) NA. 4,70 70 NA 4,60 4.40
BOD {ma/l) NA NA NA NA NA NA
Turbidity (NTU) 4.00 6.00 1.0 4.00 740 2.80
TSS (mg/l) NA, 5.50 1.50 NA 10.00 2.50
TDS (rmg/L) 42.00 48.00 48.00 53.00 43.00 54.00
Conductivity (micro-mhos/crn) 63.80 63.20 NA 87.50 58.10 NA

Fecal Coliform (col/100 ml) Is MNA 3 <2

11/4 NA. - 9

c MNA & <2

rii4 MNA - 2

rs MNA 6 29

Gm Mean NA 48 4.6




TABLE A-5B. Water Quality Data from Lake Catherine - Upper.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a {g/L) 5.90 3.00 11.20

Secchi (in) 31.00 42.00 65.00

Trophic Index 148 1.40 0.32
Aluminum (ug/l) NA NA  <127.00 NA NA <127.00
Arsenic (1g/l) NA NA, <1.00 NA NA <1.00
Barium (v g/L) NA NA 13.50 NA, MNA 12.00
Benyllium (ug/L) NA NA <11 NA NA <0.11
Boron (ug/L) NA NA 4.80 NA NA <4.50
Cadmium (ug/il) NA <0.50 <0.14 NA <0.50 <(.14
Calcium {vgil) NA A 6.70 NA NA 6.40
Chromium (wg/L) NA <1.00 0.51 NA <1.00 046
Cobalt (wg/L) NA NA <0.50 NA NA <0.50
Copper (ugfL) NA <4.00 <0.50 NA <4.00 1.75
fron (L g/L) NA NA <15.00 NA NA 30.90
Lead {vagfl) NA <2.00 <().30 NA <2.00 <0.30
Magnesium (Lrg/L) MNA A 1.70 NA NA 1.60
- Manganese (ug/l) NA NA 1.50 NA NA 50.70
Mercury (1 g/L) . NA NA NA NA NA NA
Nickel (ug/L) NA NA <2.00 NA NA <2.00
Potassiurn (wg/l) NA, NA 1.70 NA NA 2.10
Selenium {uwg/Ll) NA NA <3.00 NA NA <3.00
Sodium (ug/L} NA NA 340 NA NA 2.20
Vanadium (ug/l) NA NA 16.82 NA NA <1.00
Zing (vgil) NA <8.00 2.00 NA <8.00 12.50
Hardness {(mg/L) MNA 1740 24.00 NA 17.40 23.00
DO (mg/L) NA NA 7.92 NA NA 3.84
pH 6.50 NA 7.94 £6.00 NA 6.41
Water Temp {°C) NA NA 30.10 NA NA 17.70
Alkalinity {mg/L} 18.10 20.00 21.00 20.50 21.00 20.00
Bromide {mg/L) NA NA 0.03 NA NA 0.02
Chilgride (mg/L) 3.60 267 220 2.90 2.99 2.10
Fluoride (mg/L}) MA MNA 0.05 NA NA 0.04
Sulfate {mg/L) 4.00 7.00 6.25 2.00 8.00 3.78
NH3-N (mg/L) 0.06 0.03 0.01 0.10 0.19 0.07
NO3-N (mg/L) 0.02 0.09 0.02 0.05 0.20 0.12
O-PHOS {mg/L) 0.03 0.02 <0.01 0.03 0.02 0.01
T-PHOS (mgrL) 0.04 0.05 <0.02 0.03 0.04 <0.02
TKN (mg/L} NA NA 0.52 NA NA 0.69
TOC {mgiL) NA 510 3.60 NA 430 390
BOD (mg/t) NA NA NA NA NA NA
Turbidity (NTU) 7.00 3.00 220 4.00 4.00 230
TSS (mg/L) NA 3.50 2.00 NA 4.00 3.00
TDS {mg/L} 42.00 47.00 47.00 37.00 43.00 42.00
Conductivity (micre-mhos/fcm) £9.90 66.30 NA 54.90 76.00 MNA

Fecal Coliform (col/100 mi) Is NA 689

| 1/4 MNA - <10

c NA 17 <2

r1/4 NA - <2

rs NA 7 <2

Gm Mean NA 434 3.5
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TABLE A-6B. Water Quality Data from L.ake Greeson - Lower.

Epitimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chicrophyll a (wgrL} 2.4 2.4 2.60

Secchi (in) 85.00 68.00 108.00

Trophic Index 013 0.58 D13
Aluminum (vg/L} NA NA  <127.00 NA, NA  <127.00
Arsenic {(ug/l) MNA NA <1.00 NA NA - <1.00
Barium (v g/L) NA NA <8.80 NA, MNA 13.50
Beryllium (v /L) NA NA <0,11 NA NA <011
Boron {ugiL) NA NA 6.40 NA NA <4.50
Cadmium (ug/L) NA <0.50 <0.14 NA <0.50 <014
Calcium (v g/L) MNA NA 1.50 NA NA 1.70
Chromium (ug/L) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (1 g/l) MNA NA <0.50 NA NA <{.50
Copper (ug/l) NA <4.00 1.26 NA <4.00 1.27
lron {u g/l.} ' NA NA <15.00 NA NA 118.00
Lead (uglL) NA <2.00 <(.3G NA 4.80 <(0.30
Magnesium (LWg/L) NA NA 1.60 NA NA 1.00
Manganese {vg/l) NA NA 0.60 NA, NA 185.50
Mereury {ug/t) - NA NA NA NA NA NA
Nickel {tg/L) NA NA <2.00 NA NA <2.00
Potassium (v g/l) . NA NA 0.80 NA NA 0.80
Selenium (ug/l) NA NA <3.00 NA NA <3.00
Sadium {ugrl) NA NA 1.80 MNA NA 1.70
Vanadium (v g/l) NA NA <1.00 NA NA <1.00
Zing (ugi) NA <B.00 15.16 MNA <8.00 5.60
Hardness (mg/l.} NA 250 8.00 - NA 2.50 8.00
DO (mgiL) ) NA NA 6.73 NA NA 2.08
pH 6.20 NA 7.27 5.00 NA 8.02
Water Temp {°C)- NA NA 31.00 NA NA 8.87
Alkalinity (mg/L) NA NA 9.00 NA NA 8.00
Bromide (mg/L} NA NA <0.01 NA NA 0.02
Chloride (mg/L) NA 1.98 1.75 NA 1.68 1.67
Fluoride (rmg/L) NA NA 0.03 NA NA 0.03
Sulfate {mg/L) 3.00 1.80 3.24 3.00 3.00 321
NH3-N {mg/L) 0.01 0.03 0.01 0.01 0.03 0.02
NO3-M (mg/L) 0.02 0.01 0.03 027 0.25 £.30
O-PHOS {mg/L) 0.01 0.02 <0.01 0.01 0.02 - <3,01
T-PHOS {myi) 0.01 0.04 <0.02 0.01 0.04 <0.02
TKN (mg/) NA NA 0.26 NA NA 0.18
TOC {mg/L}) 2.90 NA 3.18 3.00 NA 3.02
BOD (mg/L) NA, NA NA NA NA NA
Turbidity (NTU) 2.00 2.30 1.20 3.20 4.60 2.10
TS5 (mgil) NA 2.00 1.50 NA 0.50 <1.00
TDS (mafll) NA 22.00 25.00 NA 31.00 29.00
Conductivity {micro-mhos/cm) 32.00 2370 NA 35.00 128.80 NA

Fecal Coliform {col/100 mily ls NA NA 4

| 1/4 NA NA 2

¢ NA NA «i

r/4 NA NA <1

rs NA NA <1

Gm Mean NA MNA 1.5
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TABLE A-8A. Water Quality Data from Lake Greeson - Upper.

Epilimnion - Hypolimnion .
1989 1994 1999 1989 1994 1989
Chlerophyll a (1 g/L} 8.1 <0.01 7.10
Secchi (in) ~ 76.00 74.00 73.00
Trophic Index 0.50 0.65 0.23
Aluminum {ug/L) NA NA  <127.00 NA NA <127.00
Arsenic (ug/l) NA NA <1.00 NA, NA 1.57
Barium (va/l) NA MNA, <8.80 NA NA 23.80
Beryllium (v g/L) NA NA <011 MNA NA <0.11
Boron {(ug/L) NA NA 6.00 NA NA 470
Cadmium (ug/L) NA <0.50 <014 NA <0.50 <(.14
Calcium {vg/l) NA NA 1.40 NA NA 2.20
Chromium (v /L) NA <1.00 <040 NA <1.00 0.44
Cohalt (ug) NA NA <0.50 NA NA 0.1
Copper (ug/L) NA <4 00 . 0.50 NA <400 2.06
Iron {Lg/L) NA NA <1500 NA NA, 2646.00
Lead (ug/L}) NA <2.00 =(.30 NA <2.00 1.03
Magnesium (z g/l} NA NA 1.00 NA MA 1.00
Manganese (Ug/l) NA NA 0.50 NA NA 842.40
Mercury (vg/L) ) NA NA NA NA MA NA
Nickel (¢ gfl) NA NA «<2.00 NA NA 2.04
Potassium (ug/L) NA NA 1.00 NA NA 1.00
Selenium {(ug/L) NA NA, <3.00 NA NA <3.00
Sodium {ug/L) NA NA 2.00 ' NA NA 1,80
Vanadium (ug/l}) NA NA <1.00 NA NA <1.00
Zing (¢ gfLy NA <8.00 T 4,60 NA <8.00 3.20
. Hardness {(mg/L) NA 1650  8.00 NA 6.30 10.00
DO (mgfL} NA NA 6.64 NA NA 0.11
pH 7.30 NA 7.05 6.50 NA 6.11
Water Ternp (°C) NA NA 31.80 NA NA 12.00
Alkalinity (mg/L} $0.80 NA 8.00 2210 NA 15.00
Bromide (mg/L} NA NA 0.03 NA NA 0.02
Chiloride (mg/L) 170 2.18 1.71 1.80 21 173
Fluoride {(mg/L) NA NA 0.03 NA NA 0.03
Suifate (mg/L.) 2.00 1.80 3.00 7.00 3.00 2.79
NH3-N (mg/L) 0.05 0.09 0.01 0.23 0.07 024
NO3-N (mgiL} 0.03 0.01 0.03 0.02 0.01 0.03
O-PHOS (mg/L) 0.03 0.04 <0.01 0.03 0.03 0.1
T-PHOS {mgiL) - 003 0.05 <0.02 0.08 0.06 0.06
TKN {mg/L) NA NA 0.27 NA NA 0.63
TOC {mgl) 37 MA 2.74 5.70 NA 3.25
BOD {mgrL) NA NA NA NA NA NA
Turbidity (NTU) 2.00 2.60 1.80 7.00 7.80 10.00
TSS (mgil) NA, 2.50 1.00 NA 3.50 2.00
TDS (mg/L) 32.00 23.00 24.00 52.00 .00 37.00
Conductivity {(micro-mhos/cm) 29.00 27.40 NA 486.50 35.20 NA
Fecal Caliform (col/ 100 m1) Is NA NA <1
1144 NA NA <t
c MNA NA <1
r1/4 NA NA <1
s NA NA 2
G Mean NA NA 1.1
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TABLE A-7TA. Water Quality Data from Lake Hamilton - Lower.

Epilimnion Hypolimnion

1989 1934 1999 1989 1994 1999

Chlorophyll a (ug/L) 10.20 4.54 7.20

Secchi {in) 71.00 108.00 113.00

Trophic fndex 0.57 0.18 0.15
Aluminum (ugfL) NA NA  <127.00 NA MNA <127.00
Arsenic (ug/L) NA NA <1.00 NA NA <1.00
Barium {ug/L) NA NA 16.50 NA NA, 11.00
Beryliium (ug/l) NA NA <0.11 NA NA <0.11
Boron (ug/L) NA NA 9.30 NA NA, 5.60
Cadmium (vg/L) NA <0.50 <0.14 NA <0.50 <0.14
Calcium (ug/L) NA NA 6.60 NA NA 6.30
Chromium (v g/k.) NA <1.00 0.41 NA <1.00 <0.40
" Cobait (rg/L} NA MNA <0.50 NA NA <0.50
Copper (ug/L) NA <4.00 0.55 NA <4.00 0.76
ron {ug/t) NA NA <1500 NA NA 19.50
lLead (Lg/L) NA «<2.00 <0.30 NA <2.00 <0.30
Magnesiumn (v g/L) NA NA 1.60 NA NA 1.70
Manganese (ug/l) NA NA 0.50 NA NA 19.40
Mercury (ug/l) NA NA NA NA NA NA
Nickel (1 g/L) NA NA <2.00 NA NA <2.00
Patassium (ug/L) NA NA 1.90 NA NA 2.00
Selenium (uvg/L) NA NA <3.00 NA NA <3.00
Saodium {ug/L} NA NA 2.20 NA NA 2.00
Vanadium {(ug/L) NA NA <1.00 MNA NA <1.00
Zing (ugil) NA <8.00 2.60 NA 23.00 5.00
Hardness (mg/L} NA, 10.50 23.00 NA 15.60 22.00
DC (mgfl} NA NA 6.94 NA NA 5.22
pH NA NA 7.58 NA NA 5.21
Water Ternp (°C) NA NA 30.80 NA MA 16.10
Alkalinity {mg/t ) 17.10 16.00 23.00 20.00 18.00 20.00
Bromide (mg/L) NA NA 0.03 NA NA 0.03
Chiloride (mg/L) 2.80 2.11 2.01 2.60 2.76 1.92
Fiuoride {mgiL) NA NA 0.05 NA NA 0.04
Sulfate (mail) 1.00 2.10 3.66 .00 7.00 382
NH3-N (mg/L) 0.06 0.03 <0.01 0.08 0.03 0.02
NC3-N (mg/L} 0.02 0.01 0.02 0.06 0.09 0.14
O-PHOS {mgl/l)) 0.03 0.02 <0.01 0.03 0.02 <0.01
T-PHOS (mg/l) 0.03 0.02 <0.02 0.03 0.06 <0.02
TKN (mgft.) NA NA 0.34 NA NA 0.38
TOC (mg/L) NA 3.60 3.40 NA 4.70 3.60
BOD (mg/t) NA NA NA NA NA NA
Turbidity (NTU) 2.00 2.00 1.20 6.00 2.00 2.20
TSS (mg/L) NA 2.00 <1.00 NA 1.50 2.50
TDS (mg/lL) 30.00 37.00 40.00 32.00 37.00 38.00
Conductivity {micro-mhos/cm) 46.50 43.80 NA 54.20 63.30 NA

Fecal Coliform {col/400 mi) Is NA 0 1

11/4 NA - 1

[ NA 3 2

ri/4 NA - 22

.ors NA 3 4

Gm Mean NA 3.0 7.3
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TABLE A-7B. Water Quality Data from Lake Hamilton - Upper.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a (vgil) 7.50 213 11.20

Secchi (in) 63.00 54.00 108.50

Trophic Index 0.60 0.97 0.20
Aluminum {eg/L) NA NA  <127.00 NA NA <127.00
Arsenic {(ug/L) NA, NA <1.00 NA NA <1.00
Barium {urg/L) NA NA 17.30 NA NA 12.40
Beryllium (ug/L) NA NA <0.11 NA NA <0.11
Boron (ug/l) NA NA 5.0 NA NA 5.10
Cadmium {ug/L) NA <0.50 <0.14 NA <(.50 <0.14
Calcium (ugiL) NA NA 6.70 NA NA 6.20
Chromiumn (ugiL) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (wg/l) NA NA <(.50 NA NA <0.50
Copper (uvg/L} NA <4.00 <0.50 NA, <400 0.70
Iron {vg/k) NA NA <15.00 NA NA 46.80
Lead (ug/l) NA <2.00 <0.30 NA <2.00 <0.30
Magnesium (ug/L) NA NA 1.60 NA NA 1.70
Manganese {ug/l) NA NA, <0.50 NA, NA 107.20
Mercury (ug/L) NA NA NA NA NA NA
Nicke! (ug/L) NA NA <2.00 NA NA <2.00
Potassium {1 g/L) NA, NA 1.70 NA NA 1.70
Selenium (v g/l) MNA NA <3.00 NA NA <3.00
Sodium (ugt) NA NA 2.20 NA NA 1.80
Vanadium {ugfl) NA NA <1.00 NA NA <1.00
Zinc (v g/L) NA <8.00 4.20 NA <B.00 4.00
Hardness (mg/L}) NA 12.30 23.00 NA 12.30 22.00
DO (mgfL) ' NA NA 7.47 NA NA 4.07
pH NA NA 7.89 NA, NA 6.29
Water Temp (°C) NA NA 30.20 NA NA 18.10
Alkalinity (mg/L) 17.10 18.00 21.00 18.60 20.00 20.00
Bromide (mg/L) NA NA 0.03 NA NA Q.02
Chloride {mg/L}) 2.60 2 2.03 2,50 295 1.88
Fiuoride (mg/L) NA NA, 0.05 NA NA (.04
Suifate (mg/L) 1.00 2.10 3.79 1.00 2.10 372
NH3-N {mg/L} 0.05 0.05 0.01 0.05 0.16 (.05
NO3-N (mg/L) 0.02 0.01 0.02 0.04 0.11 0.13
O-PHOS (mg/L) 0.03 0.02 <0.01 0.03 0.02 <0.01
T-PHOS (mg/L) 0.03 0.02 <0.02 0.03 0.02 <0.02
TKN {mgt.) NA NA 0.41 NA NA 0.32
TOC (mgiL) NA 4.30 3.60 NA 4.00 3.50
BOD (mg/L) NA NA NA NA NA NA
Turbidity {NTU) 2.00 4,40 1.40 6.50 3.40 1.80
TSS (mg/L}) MA 3.50 <1,00 NA 3.50 <1.00
TDS {mg/L) 29.00 33.00 40.00 34.00 37.00 40.00
Conductivity (micro-mhos/cm) 46.70 42.70 NA 49.50 51.80 NA

Facal Coliform (col/100 m)) Is NA 58 7

I 1/4 NA - 7

c NA 28 g

r1/4 NA - 16

s NA 69 g

Gm Mean NA 482 9.1
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TABLE A-8A. Water Quality Data from Lake Maumelle - Lower.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a (ug/L} 34 NA <1.00

Secchi {in} 115.00 122.00 180.00

Trophic Index .29 0.15 0.12
Alyminum (ug/L) NA NA  <127.00 NA NA <127.00
Arsenic (ug/L) NA NA <1.00 NA NA <1.00
Barium (ugfl) NA NA <8.80 NA NA <8.80
Beryllium (ug/l) NA NA <0.11 NA NA <0.11
Boron (ug/L) NA NA <4.50 NA NA <4.50
Cadmium (ug/l.) NA NA <0.14 NA NA <0.14
Calciumn {ug/iL) NA NA 1,20 NA NA 1.20
Chromium {ug/L} NA NA <0.40 NA NA <0.40
Cobalt (ug/L) NA, NA <0,50 NA NA <0,50
Copper (ugfl} NA NA <0.5G NA NA, 0.66
Iron {ug/L) NA NA <15.00 NA NA <15.00
Lead {ug/l) NA NA <0.30 MA NA <0.30
Magnesium (v g/L) NA, NA 1.30 NA NA 1.30

Manganese {(ug/l) NA NA 0.70 NA NA 1.70 -

Mercury (ug/l) NA NA MNA NA NA NA
Nickel (ug/l) . MNA NA <2.00 NA NA <2.00
Potassium {vg/l) : NA NA 1.30 NA NA 1.70
Selenium (vg/ll) MNA NA <3.00 NA NA <3.00
Sodium (ugiL) NA NA 1.60 NA, NA 1.90
Vanadium {zg/l) NA NA <1.00 NA NA <1.00
Zinc {(uglL) NA NA <1.00 NA NA 5.50
Hardness (mg/L) MNA NA 8.00 NA 7.00 8.00
DO (mg/l) NA NA 676 NA NA 0.27
pH NA NA 7.10 MNA NA 5.82
Water Temp (°C) NA NA 32.27 NA NA 22.95
Alkalinity {mg/L} 15.20 NA 6.00 25.90 7.00 6.00
Bromide (mg/L) NA NA 0.04 NA NA 0.04
Chiloride (mall) 2.00 NA 1.92 3.00 1.50 204
Fluoride (mg/L) NA NA 0.03 NA MNA 0.03
Sulfate (mg/L) 4.00 NA 3.52 9.00 2.80 317
NH3-N (mg/L) 0.15 NA 0.01 .59 0.03 0.02
NQ3-N {mg/L) 0.02 NA 0.02 : g.02 0.01 0.02
Q-PHOS {mg/L) 0.03 NA <0.01 0.06 0.02 0.04
T-PHOS (mg/l) 0.03 NA 0.02 0.08 0.02 0.04
TKN (mgiL) NA NA .21 NA NA 1.06
TOC (mg/L) 3.70 NA 3.20 5.00 4.30 4,20
BOD {mg/L) NA “NA NA NA NA NA
Turbidity (NTU) : 2.00 NA 0.90 5.50 1.00 2.50
TSS (mg/l) NA NA <1.00 NA NA 4.50
TDS (mgiL) 24.00 NA 21.00 47.00 22.00 22.50
Conductivity {micro-mhos/cm) 25.50 NA NA 54.90 NA NA

Fecal Coliform (col/100 mi) Is NA - <3

| 144 NA - <3

c NA <1 <3

rii4 NA - <3

rs NA - <3

Gm Mean NA - <3
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TABLE A-8B. Water Quality Data from Lake Maumelie - Upper.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chigrophyll a (wgt.) 4.50 2.10 <1.00

Secchi (in) 92.00 35.00 84.00

Trophic Index : 0.38 1.06 0.13
Aluminum (ugft) NA NA  <127.00 NA NA <127.00
Arsenic (v g/L) NA NA <1.00 NA NA <1.00
Barium (ug/l) NA NA <8.80 NA MNA <8.80
Beryllium (1 g/) MNA MA <0.11 NA ~ NA <011
Boron (ug/L) NA NA <450 NA NA <4 50
Cadmium (v g} NA NA <0.14 NA NA <0.14
Calcium (ugfil) NA NA 1.10 NA NA 1.10
Chromium (v g/il) NA NA <0.40 NA MNA - <0.40
Cobalt {ug/L) NA NA <0.50 NA NA <{(.50
Copper {ug/L} NA NA <(,50 NA NA 0.54
Iron {ug/L) NA NA 16.10 NA NA <15.00
bead {(ug/L) NA NA <(.30 NA NA <{0.30
Magnesium (v g/L} NA NA 1.2Q NA NA 1.20
Manganese {ug/L) NA NA 1.40 NA NA 1.40
Mercury (ug/L) NA, NA NA NA NA NA
Nickel {ug/L) NA NA <2.00 NA NA <2.00
Potassium (ug/L) NA NA 1.30 NA NA 1.50
Selenium (ug/L} MNA NA <3.00 NA NA <3.00
Sodium (v g/L) NA NA 1.80 NA NA 1.60
Vanadium (ug/l) NA NA <1.00 NA NA <1.00
Zinc {ugil) NA NA 1.40 NA NA 4.1¢
Hardness {(mg/L) ' NA 6.00 8.00 NA 10.80° 8.00
DO {mgiL) NA NA 6.51 NA NA 1.82
pH MNA NA 6.75 NA NA 521
Water Temp {°C) NA NA 31.64 NA NA 2939
Alkalinity (mg/L) 7.80 10.00 8.00 2550 12.00 6.00
Bromide (mg/L) NA NA 0.04 : NA NA 0.03
Chloride (mg/L} 1.80 1.84 1.89 220 1.80 1.93
Fluoride (ma/L) NA NA 0.03 NA NA 0.03
Sulfate (mg/L) 4.00 4.00 3.37 11.00 4.00 ¥ S
NH3-N (mg/L} 013 0.09 <0.01 0.63 0.08 0.02
NO3-N (mg/L} 0.02 0.04 0.03 n.02 0.01 .04
0-PHOS (mgil) ‘003 0.02 <0.01 0.03 0.02 <0.01
T-PHOS (mg/l) 0.03 0.04 <0.02 0.03 0.02 0.03
TKN {mg/L) NA NA 0.39 MNA MNA 0.46
TOC {mglL}) 3.30 5.60 3.50 6.10 5.3C 3.80
BOD (mg/L) NA NA NA NA, NA NA
Turbidity {NTU) 2.00 3.00 1.90 7.00 6.90 220
TSS (mg/L) NA 3.00 2.00 NA 5.50 2.00
TDS {mg/L) 23.00 22.00 27.50 51.00 26.00 22.50
Conductivity {micro-mhosfcm) - 2570 NA NA 51,80 NA NA
Feca! Coiiform (col/100 mi) Is NA NA <3 :

1 1/4 NA NA <3

C NA NA <3

r1/4 NA NA <3

s NA NA <3

G Mean NA NA <3
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TABLE A-9A. Water Quality Data from Lake DeGray - Lower.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophylt a (ugil} 2.3 1.07 430

Secchi (in) 110.00 146.00 135.00

Trophic Index 0.11 0.27 0.11
Aluminum (v g/L) NA NA  <127.00 NA NA  <127.00
Arsenic {(ug/L) NA NA <1.00 NA NA <1.00
Barium (ugll) NA MNA 10.20 NA NA <8.80
Beryllium (¢g/L) NA NA <0.11 NA NA <0.11
Boron {ug/L) NA NA 5.70 MNA NA 6.30
Cadmium {ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calcium (gL} NA NA, 5.00 NA hNA 5.50
Chromiurn (v g/L) ) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt {ug/L) NA NA, <0.50 NA " NA <0.50
Copper {ug/L) NA <4.00 0.63 NA <4.00 1.16
tron (b g/l) NA NA <15.00 NA NA 16.80
Lead (4 g/t) . NA «2.00 <0.30 NA <2.00 0.35
Magnesium {ug/L) ' NA NA 1.40 NA NA 1.40
Manganese (ug/l) NA NA 1.40 NA NA 3.40
Mercury (v g/L) . NA NA NA NA NA NA,
Nicke! (v grL) NA NA <2.00 NA NA <2.00
Potassium (ug/l) NA NA 0.70 NA NA 1.10
Selenium (ug/l) NA NA <3.00 NA, NA <3.00
Sedium {ugll) NA NA 2.00 NA NA 2.00
Vanadium (ugfL) NA NA <1.00 NA NA <1.00
Zinc (ugil) NA <8.00 2.50 NA, 9.00 4.20
Hardness {mg/L) NA 11.40 18.00 NA 9.60 19.00
DO (mg/L) NA NA 7.06 NA NA 3.30
pH NA NA 7.78 NA NA 6.70
Water Temp (°C) NA NA 31.80 NA NA 7.70
Alkalinity (mg/L) NA NA 18.00 NA NA 18.00
Bromide (mg/L} NA NA 0.02 NA NA 0.03
Chlcride {mg/L) MNA 2.00 1.89 : NA 1.90 1.99
Fluoride (mg/L) NA NA 0.04 NA NA 0.04
Sulfate (ma/L) . 4.00 4.10 373 4.00 410 4.09
NH3-N (mg/L) 0.0 0.11 0.01 0.04 0.03 0.01
NO3-N (mg/L) Q.01 0.01 0.03 0.21 0.25 0.3
O-PHOS {(mgiL) (.01 0.02 <0.01 0.41 0.02 0.0t
T-PROS {mg/L) 0.01 0.04 <0.02 0.01 0.04 <(.02
TKN {mg/L} NA NA .32 NA NA 0.18
TOC {mg/L} 4.30 NA 3.4% 4.70 NA 2.91
BOD (mg/L} NA NA NA NA NA NA
Turbidity (NTU) 1.00 1.00 1.00 1.80 2.60 1.10
TS5 (mg/L) NA 0.50 1 NA 0.50 1.5
TDS {mg/L) NA 32.00 37 NA 38.00 43
Conductivity (micro-mhos/cm) 51.00 4720 NA . 50.00 48,30 NA

Fecal Coliform (col/100 mi) Is NA 7 <1

1144 NA 2 2

[+ NA Q <

r 174 NA 13 2

Is NA 5 <3

Gm Mean NA 55 13
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TABLE A-9B. Water Quality Data from Lake DeGray - Upper.

Epitimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophiyil a (bg/L) 5.6 3.2 4.20

Secchi (in) 73.00 74.00 59.00

Trophic Index 0.49 218 0.24
Aluminum (ug/L) NA NA  <127.00 NA NA <127.00
Arsenic (ug/l) NA NA <1.00 NA NA 541
Barium (ug/L) NA NA 12.70 NA NA 36.60
Beryliium (v g/l NA NA <0.11 NA NA <0.t1
Boron (ug/L) NA NA 6.20 NA NA 5.10
Cadmium {ug/l) NA <0.50 <0.14 NA <0.50 <0.14
Calcium (ugrL) NA NA 6.20 NA NA 8.60
Chrormium {ug/L) NA <1.00 <040 NA <1.00 <0.40
Cobalt {eg/L) NA NA <0.50 NA NA 1.28
Copper (ugfl) NA <4.00 <0.50 NA <4.00 1.41
Iron (tgfl) NA NA <15.00 NA NA 6536.00
Lead (ug/l) NA <2.00 <0.30 NA 2.60 <0.30
Magnesium (ug/L) NA NA 1.60 NA NA 1.70
Manganase (ug/L) A MNA 1.50 NA NA 1680.00
Mercury (ug/L) NA NA NA, NA NA NA
Nickel {vg/L) NA NA <2.00 MNA NA <2.00
Paotassiurn (v g/L} NA, NA 0.90 NA NA 1.10
Selenium {ug/L) NA NA <3.00 MNA NA <3.00
Sodium {ug/L) NA NA 210 NA NA 2.00
Vanadium (v gfl) NA NA <1.00 NA NA 1.05
Zinc (ug/l) NA, <8.00 6.30 NA, <8.00 510
Hardness (mg/L) NA, 16.50 22.00 NA 18.00 28.00
DO (mg/L) NA NA, 7.02 NA NA 0.13
pH NA NA, 8.07 MNA NA G.80
Water Temp {°C) NA NA 33.00 NA NA 15.00
Alkatinity {mg/L) 19.60 NA 21.00 ’ 33.30 MNA 35.00
Bromide (mg/L) NA NA <0.01 MNA NA 0.03
Chloride (mg/L) 1.60 2.20 1.95 1.70 203 1.89
Fiuaride (mg/L) NA, NA 0.04 MNA NA 0.04
Sutfate (mg/L) 3.00 7.20 3.93 8.00 3.00 0.91
NH3-N (mg/L} 0.05 0.29 <0.01 0.49 0.03 0.77
NO3-N {mg/L) 0.02 0.01 0.03 . 0.02 0.01 0.04
. O-PHOS (mg/L) 0.03 0.14 <0.01 0.15 6.02 0.10
T-PHOS {mg/L) 0.03 0.16 <0.02 0.20 0.06 0.40
TKN (mg/L) NA NA 0.40 NA NA 1.41
TOC (mgiL) 4,00 NA 3.19 5.60 NA 4.85
80D {mg/L) NA NA NA NA NA NA
Turbidity (NTU) 2.00 11.00 1.60 12.00 2.80 6.60
TS3 {mg/L) NA 4.50 1.00 NA 2.00 2.00
TDS (mgil) 40.00 56.00 40.00 65.00 44.00 65.00
Conductivity {micro-mhosfem) 50.60 71.40 NA 71.70 65.90 NA

Fecat Coliform (col/100 mi) Is NA 7 2

114 MNA 10 <1

c NA B <1

r1/4 NA 5 <1

s NA 7 2

Gm Mean NA 7.2 1.3
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TABLE A-10A. Water Quality Data from Lake Norfork - Lower.

: Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a (ug/L) 0.3 1.87 *0.001

Secchi {in} 214.00 142,00  *382.00

Trophic [ndex 0.09 0.12 0.03
Alumninum (v g/L) NA NA <127.00 NA NA <127.00
Arsenic (¢ g/L) NA NA <1.00 NA NA <1.00
Barium (ugfl.) NA, NA 33.60 NA NA 26.90
Beryllium {ug/L) NA NA <0.11 MNA NA - <0.11
Boron (ug/L) NA NA 5.70 NA NA 4.70
Cadmium {ug/L) NA NA <0.14 NA NA <0.14
Calcium {ug/L) MNA NA 40.10 NA NA 29.00

Chromium (uafl) MNA NA 0.58 NA NA 0.64

Caobalt (tg/L) NA NA <0.50 NA NA <0.50
Copper {ugh.) NA NA <{.50 NA NA <0.50
lron (v g/L} NA NA <15.00 NA NA <15.00
Lead (ug/t) NA NA <0.30 NA NA <0.30
Magnesium {ugfL) MNA NA 22.30 NA NA 21.90
Manganese (v g/L) MNA NA 103.40 NA MNA <(0.50
Mercury (ug/l) NA NA NA NA NA NA
Nickel {(ugil) NA NA <2.00 NA NA «2.00
Potassium {ug/L) : NA NA 260 NA NA 2.70
Selenium {ug/l) NA NA <3.00 NA NA <3.00
Sodium (v gfL) NA NA 1.8¢ NA NA 1.80
Vanadium (ug/L) NA NA ~ <1.00 NA, NA 1.19
Zing (uvgl) NA NA 2.00 MA, NA 6.00
Hardness (mgfL) NA 174.00 192.00 NA 193.00 162.00
DO {mg/L} NA NA 8.30 NA NA 4.00
pH NA NA 8.70 "NA NA 8.00
Water Temp (°C) NA NA 29,90 NA NA 12:80
Alkalinity (mg/L) 144.00 NA 76.00 144.00 NA 88.00
Bromide (mg/L} NA NA 0.04 NA NA Q.03
Chioride (mg/L} 2.80 318 3.24 NA 3.01 3.22
Fluoride (my/L} NA NA 0.04 NA NA 0.06
Sulfate (mg/L) NA 560 4.45 NA 560 4.70
NH3-MN {mg/L) NA 0.07 0.05 NA 0.06 0.07
NO3-N {mg/L} 0.03 0.01 0.01 0.36 0.47 0.44
0-PHOS (mglL) 0.01 0.02 0.01 0.01 0.02 0.01
T-PHOS (mg/L) 0.02 0.15 “0.01 0.02 0.02 MNA
TKN (mgrL) NA NA NA NA NA NA
TOC {mg/L) ' NA 3.60 2.09 NA 3.20 2.16
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 0.00 1.00 0.35 0.30 0.90 1.00
T35 (mall) NA 1.50 <1.00 NA <1.00 <1.00
TDS (mg/L) NA 156.00 161.00 NA 174.00 192.00
Conductivity {micro-mhos/cm)} 272.00 NA NA 288.00 NA NA,

Fecal Coliform (¢o!/100 mi} Is NA NA <2

1114 NA NA <2

c NA <4 <2

r1/4 NA NA <2

rs NA NA <2

Gm Mean NA NA <z

* Data collected by USACE
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TABLE A-10C. Water Quality Data from Lake Norfork - Middle.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a (bg/L) NA 0.56 NA

Secchi (in} NA 144.00 NA

Trophic Index NA 0.1 NA
Aluminum {ug/t) NA NA NA MNA NA NA
Arsenic (va/L) NA NA NA NA NA NA
Barium (ug/L) NA NA NA NA NA NA
Beryllium (ug/l) NA MA NA NA MNA NA
Boron (ugfl) NA NA NA NA NA NA
Cadmium (vg/L) NA MA NA NA NA NA
Calgium {ug/L) NA NA NA NA NA NA
Chromium (ug/l) NA NA NA NA NA NA
Cobait {ug/L) NA NA NA MNA MNA NA
Copper (ug/l) NA MNA MA NA NA NA
iron {(ug/L) MNA MNA NA NA MNA NA
Lead (ug/L) NA NA NA NA, NA NA
Magnesium (ug/L) NA NA NA NA NA NA
Manganese (ug/L) NA NA NA NA NA NA
Mercury (Lg/l) MNA MNA MNA NA MNA NA
Nicket {ug/L) NA NA NA NA MA NA.
Poatassium {ug/L) NA NA NA NA NA NA
Selenium (v g/il) NA NA NA ‘ NA NA NA
Sodium (ug/lt) NA NA, NA NA NA NA
Vanadium {ug/l} NA NA NA NA NA NA
Zinc (1g/L) NA NA NA, NA NA NA
Hardness (mg/L) NA NA - NA NA NA NA
DO {mg/L) NA NA NA NA NA NA
pH MNA NA NA NA NA NA
Water Ternp (°C) NA NA NA NA NA NA
Alkalinity (mg/L) NA NA NA ' NA NA NA
Bromide {mg/L) NA NA NA NA NA NA
Chloride {mg/L) NA. 3.01 NA NA 2.87 NA
Fluoride (mg/L) NA, NA NA NA NA NA,
Sulfate {mg/L} . NA 5.60 NA NA 4.50 NA
NH3-N (mg/L} NA 0.03 NA NA 0.17 NA
NO3-N {mg/L) NA 0.0 NA NA 0.01 NA
O-PHOS (mg/t) NA 0.02 NA NA 0.02 NA
T-PHOS (mgit) NA T 0.02 NA NA 0.02 NA
TKN (mgiL) NA NA NA NA NA NA
TOC (mgiL) NA 2.90 NA NA 3.00 NA
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) NA 1.00 NA NA 4.20 NA
TS8 {mg/L) NA 0.50 MA NA. 3.50  NA
TDS (mg/l} NA 162.00 NA MNA 178.00 MNA
Conductivity {micro-mhosfcm) NA NA NA NA NA NA

Fecal Coliform {col/100 ml) Is NA NA NA

| 1/4 NA NA NA

< NA NA NA

ri4 NA NA NA

rs NA NA NA

Gm Mean NA NA NA

Station not collected in 1989 and 1999
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TABLE A-10B. Water Quality Data from Lake Norfork - Upper.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 . 1999

Chiorophyll a (ugh) 1.2 <0.10 *0.001

Secchi (in) 186.00 151.00 *358.00

Trophic Index 0.1 0.10 .03
Aluminum (wg/L) NA NA  <127.00 NA NA  <127.00
Arsenic (ug/L) NA NA <1.00 NA NA 1.31
Barium {ug/L) NA NA 28.70 NA NA 39.90
Beryllium (ug/L) NA NA <0.11 NA NA <0.14
Boron (ug/L) NA NA 5.10 NA NA <4.,50
Cadmium (v gfL) NA NA <0.14 NA NA <0.14
Catcium {ug/L} NA NA 29.30 NA NA 44.10
Chromium (v g/L} NA NA 0.61 NA NA 0.69
Cobalt {ugfL) NA NA <(.50 NA NA, <0.50
Copper {vg/L} NA NA <0.50 NA NA <0.50
Iron (ugiL) NA NA <1500 NA NA 611.00
Lead {ug/L) NA NA <0.30 NA NA © <0.30
Magnesium {ug/L} NA NA 2270 NA NA 22.90
Manganese (v g/l.) NA NA <0.50 NA MNA 680.90
Mercury (vg/L) MNA NA NA NA NA NA
Nickel (ug/L) NA NA <2.00 NA NA <2.00
Potassium (ug/l) NA MNA 3.00 NA NA 3.00

Sefenium {ug/l) NA, NA <3.00 NA NA <3.00 °

Sodium {ug/L) NA NA 2.10 NA NA 2.00
Vanadium (v g/L) NA NA 1.24 NA NA <1.00
Zinc {ugiL) NA NA 11.60 NA NA 2.00
Hardness {ma/L) : NA NA 167.00 NA NA 204.00
DO (mgil) MNA NA 7.90 NA NA 0.70
pH NA, NA 8.60 NA NA 7.70
Water Temp (°C) ) NA NA 30.20 NA NA 27.77
Alkalinity {mg/L) 48.00 NA 78.00 166.00 NA 96.50
Bromide (mg/L) NA NA 0.04 NA NA 0.04
Chloride (mg/L} NA 2.86 321 NA 2.82 3.15
Fluoride (mg/L) NA NA 0.04 NA NA 0.06
Sulfate (mg/L}) NA 4.50 422 NA 4.50 2.98
NH3-N {mg/L) NA 0.03 0.05 NA 0.03 0.33
NO3-N (mg/L) 0.03 0. 0.02 0.21 0.02 0.27
O-PHOS (mg/L) 0.01 0.02 0.01 0.01 .02 0.02
T-PHOS {mg/L) 0.02 0.02 *0.01 0.02 0.02 NA
TKN {mg/L) NA NA NA NA NA NA
TOC (mgiL) NA 2.80 1.99 NA 2.20 1.88
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 0.00 1.00 0.85 3.70 2.80 6.30
TSS (mgiL) NA 0.50 <1.00 MA, 0.50 6.00
TDS {mg/L) NA 160.00 161.00 NA 155.00 200.00
Conductivity {micro-mhos/cm) | 315.00 NA NA 318.00 NA NA

Fecal Coliform (col/100 mi) Is NA NA <2

[1/4 NA NA <2

c NA <4 <2

ri/d NA NA <2

rs NA NA <2

Gm Mean NA NA <2

* Data collected by USACE
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TABLE A-11A Water Quality Data from Beaver Lake - Lower.

. Epilimniéon Hy-plolimmuu
1589 1994 1999 1933 1994 1999
Chilorophyll a {ugfl) 0.5 0.53 *0.044
Secchi (in) 218.00 219.00 *185.00
Trophic Index 0.09 022 0.05
Aluminum (ugh} ' NA NA  «<127.00 NA NA <127.00
Arsenic (ug/L) NA NA <100 NA NA <1.00
Barium (vg/L) NA NA 21.10 NA NA 19.80
Beryilium (ug/L) NA NA <0.11 NA NA <0.11
Boren (urg/l) NA NA 13.70 NA NA 12.30
Cadmium (vafl) NA NA <0.14 NA NA <0.14
Calciumn (vg/L) NA NA 24.20 NA NA 2490
Chromiumn {ug_ll.) NA NA 0.54 NA NA 0.52
Cobalt (ug/L) NA NA <0.50 NA NA <0.50
Copper (ug/L) NA NA <0.50 NA NA <0.50
Iron (ug/l) NA NA <15.00 NA NA <15.00
Lead (ugil) NA NA <0.30 NA NA <0.30
Magnesiurmn (ug/L} NA NA 2.10 NA NA 230
Manganese {(ugil) NA NA 2.20 NA NA 170
Mercury (ug/L) ‘NA NA, NA NA NA NA -
Nicke! (rgil ) NA NA <2.00 NA NA <200
Potassium (ug/L} NA NA 2.70 NA NA 260
Selenium {ug/l) NA NA <3.00 NA NA <3.00
Sodium {ug/t) NA NA 3.70 NA NA 320
Vanadium {ug/lL) NA NA <1.00 NA NA <1.00
Zinc (ugL) NA NA 2.50 NA NA 1.30
Hardness (mg/L} NA 63.00 69.00 . NA 6540 72.00
DO (mg/.) NA NA 800 NA NA 267
phi NA NA 8.79 NA NA 7.34
Water Temp (°C) NA NA 30.60 NA NA 866
ABcalinity {mgiL) 56.00 NA - 62.00 52.00 NA 57.50
Bromide (mg/L) NA NA 0.04 NA NA 0.04
Chioride (mg/L) 3.30 251 3.51 NA 267 392
Fluoride {mg/L) NA NA 0.03 NA NA 0.03
Sutfate (mg/) 6.90 620 €.99 NA 6.20 8.03
NH3-N {mgil) NA 0.03 0.06 “ NA 0.03 0.07
NO3-N (mg/L) 0.02 0.1 0.78 0.45 023 0.12
O-PHOS (mgh) 0.01 0.02 0.01 0.01 0.02 0.01
T-PHOS (ma/) 0.02 0.05 *0.01 0.02 0.05 NA
TKN (mg/L) NA NA NA NA NA NA
TOC (mgAl) MNA MA 2.27 NA . NA 262
BOD (mgiL) NA NA NA NA NA NA
Turbidity (NTU) 0.00 1.00 0.90 1.10 1.00 1.80
TSS (mg/l) NA <1.00 1.00 NA <1.00 6.00
TDS (mg/L) NA 83.00 87.00 NA 85.00 93.00
Conductivity {micro-mhos/em) 141.00 NA NA 141.00 NA NA
Fecal Coliform (col/100 mi) Is NA KA <3
1174 NA KA <3
c NA 8 <3
r14 NA NA <3
s NA NA <3
Gm Mean NA NA <3
“Data collected by USACE
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TABLE A-11C. Water Quality Data from Beaver Lake - Middle.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a (v /L) 2.00 <0.10 NA

Secchi {in) 131.00 111.00 NA

Trophic Index 0.17 0.46 NA
Aluminum (¢ g/L} NA NA NA NA NA NA
Arsenic {(ugil) NA NA NA NA NA NA
Barium (v g/l) NA, NA NA NA NA NA
Berylliurn (L g/L) NA NA NA NA NA NA
Boron (ug/L} NA NA NA NA NA NA
Cadmium (va/l) NA NA NA NA NA NA
Calcium {ug/L} NA NA NA RA NA NA
Chromium (v a/L) : NA NA NA NA NA NA
Cobalt (uvg/L} NA NA NA NA NA NA
Copper (ug/L) NA NA . NA NA NA - NA
Iron {ug/L) NA NA NA NA - NA NA
Lead [ug/L) NA NA NA NA NA NA
Magnesium (ug/L} NA NA NA NA NA NA
Manganese (ug/L) NA NA NA NA NA NA
Mercury (ugll) NA NA NA NA NA NA
Nickel (ug/l) NA NA NA, NA NA NA
Potassium (1 g/L) NA MNA NA NA NA NA
Selenium (ug/l) NA NA MNA NA NA NA
Sodium (urg/l} NA NA NA NA NA NA
Vanadium (v g/L) NA NA NA NA NA NA
Zine {ug/L) NA NA - NA NA NA NA
Hardness (mg/L) NA 60.60 " NA NA 61.80 NA
‘DO {mgiL) _ NA NA NA NA NA NA
pH NA NA NA NA NA NA
Water Temp (°C) NA NA NA NA NA - NA
Alkalinity (mg/L) 5¢.00 NA MA 40.00 NA NA
Bromide (mg/L) NA NA NA, NA NA NA
Chloride {(mg/L) NA 284 NA NA 2.80 NA
Fluoride (mg/L) NA NA NA NA MA NA
Sulfate (mg/l) NA 8.20 NA NA 6.20 NA
NH3-N {mg/L) NA 0.03 NA NA .11 NA
NO3-N (mg/L) 0.02 0.13 NA 0.68 0.50 NA
O-PHOS (mg/L) 0.01 0.02 NA 0.01 6.02 NA
T-PHOS (mg/L) 0.02 0.05 NA 0.03 0.07 NA
TKN (mg/L} . NA NA NA NA NA NA
TOC (mgll) NA NA NA NA NA NA
BOD {mg/L) NA NA NA NA NA NA
Turbidity {NTU) 1.00 2.00 NA 14.00 340 MNA
TSS (mg/L) NA <1.00 NA NA 2.50 NA
TDS (mg/L} NA 81.00 NA NA 85.00 MNA
Conductivity {micro-mhos/cm} 131.00 NA NA 123.00 NA NA

Fecal Coliform {col/100 ml} Is MNA NA NA

11/4 NA NA NA

c NA <4 NA

ri/4 NA NA NA

rs NA NA NA

Gm Mean NA NA NA

Station not collected in 1899
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TABLE A-11B.

Water Quality Data from Beaver Lake - Upper.

Epilimnien Hypolimnion

1989 1994 1999 1989 1994 1959

Chlorophyll a (v g/L) 2.70 0.80 *0.040

Secchi (in) 103.00 107.00 *33.50

Trophic Index 0.80 0.46 1.49
Alurinum {ug/L) NA NA  <127.00 NA NA <127.00
Arsenic {(ug/L) NA NA <1.00 NA NA 3.84
Barium (v g/L) NA NA 24 40 NA NA 44.20
Beryllium (ug/l) NA NA <Q.11 NA NA <0.11
Boron {ug/L) NA MNA 21.00 NA NA 2320
Cadmium (ug/L) NA NA <0.14 NA NA <0.14
Calcium {ugfL) NA NA 23.00 NA NA 32.50
Chromium (v g/L) NA NA <0.40 NA NA <0.40

Cobatt {ug/l.) NA NA <(.50 NA NA 0.98"
Copper (ug/l} NA MNA <0.50 NA NA <0.50
Iron (v g/L} NA NA <15.00 NA NA 330.00
Lead {ug/L) NA NA <(1.30 NA NA <0.30
Magnesium {zg/L) NA NA 220 NA NA 260
Manganese {tg/L) NA NA 1.00 NA, NA 2364.00
Mercury (ugil) MNA MNA NA NA NA NA
Nickel (/L) NA NA <2.00 “NA NA <2.00
Potassium (ugfl) NA NA 350 NA, NA 3.70
Selenium (ug/l) NA NA <3.00 NA NA <3.00
Sodium (ug/L) NA NA 3.60 NA NA 450
Vanadium {ug/L) NA, NA <100 NA NA <1.00
Zinc {ug/L) NA NA 3.40 NA NA 7.70
Hardness (mg/L) NA 59.40 66.00 NA 63.00- 92.00
DO {mgll) MNA, NA 7.12 NA NA 0.24
pH NA NA 874 NA NA 7.08
Water Temp {°C) NA NA 3060 NA NA 26,70
Alkalinity (mg/L) 46.00 NA 57.00 54.00 NA 84.00
Bromide {mg/L) NA NA 0.05 NA, NA 0.04
Chloride {mg/L) NA, 278 365 NA, 2.68 3.88
Fluoride {mg/L} NA NA .05 NA NA 0.05
Sulfate {mgfL) NA 6.20 7.39 NA 5.10 7.34
NH3-N (mgL} NA 0.03 0.06 NA 0.07 068
NO3-N {mg/L) 0.02 0.10 0.03 028 0.22 0.18
O-PHOS (mgi/L) 0.01 0.02 0.01 0.03 0.02 0.03
T-PHOS (mg/L) 0.08 0.05 *0.05 0.07 0.05 NA
TKN (mgfL} MNA NA NA NA NA NA
TOC (mgfL) NA NA 3.10 NA NA 330
BOD (mg/L) NA NA NA NA NA NA -

Turbidity (NTU) 1.00 3.00 3.10 30.00 3.50 30.00
TSS (mgl) NA <1.00 4.00 NA 1.50 26.00
TDS {mg/L) NA 80.00 85.00 NA 85.00 121.00
Conductivity (micro-mhos/cm) 134.00 NA NA 147.00 NA MNA

Fecal Caliform (col/100 mi} NA NA <3

MA NA <3

NA <4 <3

NA NA <3

NA NA <3

NA NA <3

*Data collected by USACE

A-24



TABLE A-12A. Water Quality Data from Greers Ferry Lake - Lower (FY1).

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a {u g/L) 0.30 1,07 10.40

Secchi (in} 158.00 245.00 182.50

Trophic Index 0.13 0.25 0.114
Aluminum (ug/L) MNA NA  <127.00 NA NA <127.00
Arsenic (u.g/L) MNA NA <1.00 NA NA <1.00
Barium (v g/l} MNA NA 2.40 NA NA 8.80
Berylium (ug/L} NA NA <0.11 NA NA <0.11
Boron {tg/L) NA NA 7.00 NA NA 6.10
Cadmium (ugil) NA NA <0.14 NA NA <0.14
Calcium (ug/L} NA NA 4,60 NA NA - 5.30
Chromium {ug/L) NA NA <0.40 NA NA 0.48
Cobalt (ugfL) NA NA <(1.50 NA NA <{.50
Copper (ug/L} MNA NA <(.50 NA MNA 0.70
fron {ug/L) NA NA <15.00 NA NA 18.90
Lead (ug/L) NA NA <0.30 NA NA <0.30
Magnesium (L g/l) NA NA 1.1¢ NA NA 1.10
Manganese {tg/L} NA NA 0.80 NA NA 13.80
Mercury (urgfl) NA NA NA NA NA NA
Nickel (ug/L) NA MNA <2.00 NA NA <2.00
Potassium (ug/L) NA NA 1.0 NA NA 1.70
Selenium (ugit) NA NA <3.00 MNA NA <3.00
! Sodium {ug/l} NA NA 1.50 NA NA 1.40
Vanadium (ug/L) NA MNA <1.00 NA NA <4.00
Zinc (L gil) NA NA <1.00 NA NA <1.00
k Hardness (mg/L) 2.50 <5.00 16.00 9.80 S.90 18.00
DO (mg/L) NA MNA 7.40 NA NA 468
pH NA NA 7.60 NA NA 6.42
Water Temp (°C) NA NA 23.70 NA NA 8.70
Alkalinity {mg/L) 11.00 16.00 15.00 11.00 16.00 15.50
k Bromide (mg/L} NA NA <0.01 NA NA <0.01
Chioride {mg/L) 170 2.00 1.85 NA 2.10 1.83
Fluoride {mg/L) NA NA 0.08 NA NA 0.08
Sulfate (mg/L) 4.00 410 3.80 NA, 4.10 4.01
NH3-N (mg/L) NA 0.09 0.01 MNA 0.12 0.01
NO3-N {mg/L} 0.02 0.02 0.02 0.17 0.04 0.26
0-PHOS {mg/L) 0.01 0.02 <0.01 0.01 0.02 <0.01
T-PHOS. (ma/L) 0.02 0.06 <(.02 0.04 0.02 0.03
TKN {mg/L.) NA NA Q.18 NA NA .19
TOC (mgil) NA 4.00 2.30 NA 3.60 370
BOD (mgiL) NA NA NA NA NA NA
Turbidity (NTU) 0.00 1.00 0.80 3.00 0.90 2.00
T5S {mg/L) NA 0.50 <1.00 NA 0.50 <1.00
TDS {mg/L} NA 27.00 26.00 NA 27.00 30.00
Conductivity {micro-mhos/cm) 38.00 41.00 NA 41.00 42.00 NA

Fecatl Coliform {col/ 100 mi) Is NA NA <2

' 11/4 NA NA <2

c NA NA <2

r1/4 NA NA <P

rs NA NA 11

NA NA 2.8

Gm Mean
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TABLE A-12C. Water Quality Data from Greers Ferry Lake - Middle (FY2).

Epilimnion Hypolimnion .

1989 1994 1999 1989 1894 1999

Chiorophyll a (v g/} NA 0.53 NA

Secchi (in) NA 185.00 NA

Trophic Index NA 0.08 MNA
Aluminum (ugil) NA NA MNA NA NA NA
Arsenic (ug/l) NA NA NA NA MNA NA
Barium {ug/L) NA NA NA NA NA NA
Beryltium (ugfL) MNA NA MNA NA NA NA
Boron {ug/L) NA NA NA NA NA NA
Cadmium {ug/t) NA NA NA NA NA NA
Calcium {ugiL) NA NA NA MNA NA NA
Chromium {u g/l) NA NA NA NA NA NA
Cobalt {ug/L) NA NA NA NA NA NA
Copper (ug/l) NA NA NA NA NA NA
Iron (ug/L) MNA NA NA NA NA NA
Lead {ug/l}) MNA NA NA NA NA NA
Magnesium {ug/L) NA MNA NA NA MNA NA
Manganese (ug/L) NA NA NA NA NA NA
Mercury (ug/L) MNA NA NA NA NA NA
Nickel (ug/l) NA NA NA NA NA NA
Potassium {ug/L) NA NA NA NA NA - NA
Selenium (ug/l.) NA NA NA NA NA NA
Sodium {ugiL) NA NA NA NA NA NA
Vanadium {ugil.) NA NA NA NA NA NA
Zinc (ug/L) NA NA NA NA NA NA
. Hardness (mg/L}) NA 12.00 NA NA 15.80 NA
DO {mg/L) NA NA NA NA NA NA
pH NA NA NA NA NA NA
Water Temp (°C) NA NA NA NA NA NA
Alkalinity {mag/L) NA 18.00 NA NA 18.00 NA
Bromide (mg/L) NA NA, NA NA NA NA,
Chloride {mg/L.) MNA 2.04 NA NA 1.90 NA
Fluoride {(mg/L) NA NA NA NA NA NA
Sulfate (mg/L) NA 3.20 NA NA 410 NA
NH3-N {mg/L} NA 0.09 NA NA 0.08 NA
NO3-N (mgiL) MNA 0.03 NA NA 0.18 NA
O-PHOS (mgfL) NA 0.02 NA NA 0.02 MNA
T-PHOS {mg/L) NA 0.02 NA NA 0.04 NA
TKN {mg/L} NA NA NA NA NA NA
TOC {mg/L) NA 4.20 NA NA 3.40 NA,
BOD (mg/L}) NA NA NA NA NA NA
Turbidity (NTU) NA 1.00 NA NA 2.00 NA
TSS (mg/t) NA 0.50 NA NA 0.50 NA
TDS (mg/L) NA 31.00 NA NA 38.00 NA
Conductivity {micro-mhas/cm) NA 46,00 NA NA 52.00 NA

Fecal Coliform (col/100 mi) Is NA NA NA

11/4 NA NA NA

¢ NA NA NA

r1/4 NA NA NA

s NA NA NA

Gm Mean NA NA NA

Station not collected In 1889 and 1999
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TABLE A-12B. Water Quality Data from Greers Ferry Lake - Upper (FY3).

Epilimnion . Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyil a (ug/L) 0.20 <0.10 <1.00

Secchi (in) 186.00 157.00 139.50

TFrophic Index 0.1 0.10 0.20
Aluminum {uail) NA NA  <127.00 NA NA  <127.00
Arsenic (¢ g/L) NA NA <1.00 NA NA <1.00
Barium {vg/L) NA NA 10.80 NA NA 20.50
Beryllium {ugfL} NA NA <0.11 MNA NA <0.11
Boron {1 g/L) NA NA 7.90 NA NA 6.00
Cadmium (ug/L) NA NA <0.14 NA NA <0.14
Calgium (wg/L) NA NA 5.00 NA NA 5.50
Chromium {tg/L) NA NA 0.61 NA NA 0.49
Cobalt (ug/L) NA NA <0.50 NA NA <0.50
Copper (Lgll) NA NA 0.65 NA MNA <0.50
ron (ug/L) NA NA <15.00 NA NA 87.70
Lead (uafl) NA NA <0.30 NA NA <0.30
Magnesium {ug/lL} NA NA 1.10 NA NA 1.00
Manganese (ug/L) NA NA 0.80 : NA NA 1032.00
Mercury {ug/L) ] NA NA NA NA NA NA
Nickel {ug/L) NA NA <2.00 NA NA <2.00
Potassium {¢g/l} NA NA 1.30 NA NA 1.00
Selenium {(ug/l) T NA MNA <3.00 NA - NA <3.00
Sodium {vg/L) NA NA 1.50 NA NA 1.30
Vanadium {ug/L) NA NA <1.00 NA NA <1.00
Zinc (ug/l) NA NA 19.20 NA NA 5.50
Hardness {mg/L} NA 12.00 17.00 NA 9.90 18.00
DO {mg/L) NA NA 7.40 NA NA 0.60
pH NA NA 7.65 MA NA 6.26
Water Temp {°C) : NA NA 28.70 NA NA 9.50
Alkalinity {(mg/L) 13.00 15.00 16.00 - 11.00 12.00 17.50
Bromide (mg/L) NA NA <0.01 NA NA .04
Chleride (mgil) NA 1.95 1.86 NA 1.72 1.90
Flucride {mg/L) NA NA 0.07 NA NA 0.07
Sulfate {mg/L) NA 3.20 3.7 NA 3.20 3.96
NH3-N (mg/L) NA 0.08 0.01 NA 0.08 .02
NO3-N (mg/L) 0.02 0.02 0.03 : 0.18 0.16 0.38
O-PHOS (mg/L) 0.01 0.02 <0.01 0.01 0.02 0.01
T-PHOS {mg/L) 0.02 .02 0.03 0.02 0.04 0.04
TKN {mg/L) NA NA a.21 MNA NA - D18
TOC (mgfL) MNA 3.60 3.30 NA 3.00 2.00
BOD {mg/L) NA NA NA NA NA NA
Turbidity (NTU) 0.00 1.00 .10 5.50 1.90 6.80
TSS (mg/L) NA 0.50 <1.00 NA 0.50 1.00
TDS {mg/L) NA 30,00 28.00 NA 31.00 37.00
Conductivity {micro-mhos/am) 43.00 43.00 NA 37.00 37.00 NA

Fecal Cofiform (col/100 mi) Is NA NA <2

1144 NA NA <2

] NA, NA <2

r1/d NA NA <2

s NA NA <2

Gm Mean NA NA <2

A-27




TABLE A-13A. Water Quality Data from Lake Quachita - Lower.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1989

Chlarophyll a (v gL} 2 1.07 <1.00

Secchi {in) 150.00 176.00 161.00

Trophic index 0.08 0.23 0.07
Aluminum (v g/L) NA NA  <127.00 NA NA <127.00
Arsenic (ugfl) NA NA <1.00 NA NA <1.00
Barium (ug/L) NA NA <8.80 NA NA <B.80
Beryllium (¢ g/L) NA NA <011 NA NA <Q.11
Boron (ug/l) NA NA <4.50 NA NA <450
Cadmium (ug/t) NA <Q.50 <0.14 NA <0.50 <0.14
Calcium (v g/L} NA NA 6.40 NA NA 6.20
Chromiusm {4 g/L) NA <1.00 0.43 NA <1.00 <0.40
Cobalt (Lg/L) NA NA <0.50 NA MNA <0.50
Copper {ug/l) NA <4.00 <0.50 NA <4.00 0.78
Iron (ug/L} NA NA <15.00 MNA NA <15.00
Lead (ug/L) NA <2.00 <0.30 NA <2.00 «<0.30
Magnesium {erg/L} NA NA 1.60 MNA MNA, 1.70
Manganese (¢ g/l.) NA NA 0.50 MNA NA 1.80
Mercury {(ug/l) MNA NA MNA NA NA NA
Nickel (1g/L) NA NA <2.00 NA NA <2.00
Potassium (ug/L) NA NA 1.60 NA NA 2.10
Selenium (vg/L) MA NA <3.00 MNA NA <3.00
Sodium (vgiL} NA NA 2.20 NA NA 2.30
Vanadium {ug/Ll) NA NA <1.00 NA, NA, <1.00
Zinc {(ugll) NA 16.00 7.50 NA <8.00 §.20
Hardness {(mg/L} NA 1860 . 23.00 NA 20.10° 22.00
DO {mgiL) NA NA 6.81 NA NA 4.02
pH ) MA NA 7.61 NA NA 6.56
Water Temp {°C) NA NA 30.80 NA NA 8.40
Alkalinity (mg/L) NA 21.00 20.00 NA 20.00 19.50
Bromide (mg/L) NA, NA 0.04 NA NA 0.04
Chloride {mg/) NA 1.84 2.09 NA 1.77 2.20
Fluoride {mg/L) NA NA 0.08 NA NA 0.07
Sulfate (mg/L) 4.00 3.80 4.05 4.00 3.80 4.14
NH3-M (mg/L} 0.01 0.03 <0.01 0.01 0.03 0.01
NO3-N (mg/t) 0.01 0.01 0.02 0.18 0.16 0.21
O-PHOS (mgiL) 0.01 0.02 <0.01 0.1 0.02 <0.01
T-PHOS (mg/L) 0.01 0.04 <002 0.01 0.04 <0.02
TKN (mg/L) NA NA c.28 NA NA 0.57
TOC {mg/L) 5.60 5.20 3.40 4.70 5.00 3.70
BOD (mgiL) NA NA NA NA NA MA,
Turbidity (NTU) 1.00 0.70 1.10 0.60 0.80 1.80
TSS (mg/L) NA <1.00 <1.00 MNA <1.00 <100
TDS (mg/L) . NA 35.00 25.00 NA 38.00 33.30
Conductivity {micro-mhos/cm) 65.00 52.80 MNA, 56.00 54.20 NA

Fecal Coliform {col/1Q0 mi) Is NA 0 4

11/4 NA a 3

c NA 1 <2

ri/4 NA 1 3

rs NA Q <2

Gm Mean NA 1 27
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TABLE A-13B. Water Quality Data from Lake Ouachita - Middle.
Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a {¢gil) 1.1 <0.10 NA

Secchi {in) 21200 261.00 NA,

Trophic Index 0.15 0.15 NA
Aluminum (ug/l) NA NA NA NA NA NA
Arsenic (Lg/L) MNA NA NA NA NA NA
Barium {ug/L}) MA NA NA MNA NA NA
Beryllium {ug/L) NA NA NA NA NA NA
Boron (ug/l} NA NA NA NA NA NA
Cadmium (L g/L} NA <0.50 NA NA <0.50 NA
Caloium (ug/il) NA NA NA AA NA NA
Chromium {ug/L) NA <1.00 NA NA <1.00 NA
Ccbalt (ug/l) NA NA NA NA NA NA
Copper (ug/) NA <4.00 NA NA <400 NA
Iron (ugil) NA NA NA MNA NA NA
Lead {va/L) NA <2,00 NA NA 3.00 NA
Magnesium (1 g/L.) NA MNA NA NA NA NA
Manganese (ug/Ll) NA NA NA NA NA NA
Mercury (ug/t) NA NA NA NA NA NA
Nickel (ugf/L) NA NA MNA MNA NA MNA
Potassium {ug/l) NA NA NA NA NA NA
Selenium (ug/L) MNA NA NA NA NA NA
Sedium {ugiL) NA NA NA NA NA NA
Vanadium (ug/L) NA NA NA NA NA NA
Zing {ug/l) NA <8.00 NA NA <8.00 NA
Hardness (mg/l) NA 17,10 NA NA 17.10 NA
DO (mg/L}) MNA, NA NA MNA NA NA
pH NA. NA, NA NA NA NA
water Temp (°C) - NA NA NA NA NA NA
Alkalinity (ma/L) 19,50 22.00 NA 18.10 18.00 NA
Bromide (mg/L} NA NA NA NA NA NA
Chloride (mg/L) 2.30 1.88 NA 2.50 1.84 NA
Fluoride {mg/L) NA NA NA NA NA NA -
Sulfate (mg/L) 1.00 3.80 NA 2.00 3,80 NA
NH3-N {mg/L} 0.05 0.03 NA 0.05 0.03 NA
NO3-N (mg/L) 0.02 0.01 NA 0.19 0.21 NA
O-PHOS (mgiL) 0.03 0.02 MNA 0.03 0.02 NA
T-PHOS (mg/L) 0.03 0.04 NA 0.03 0.04 NA
TKN (mg/L) NA NA NA NA NA, NA
TOC {mg/L} NA 4.80 NA MNA 540 NA
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 1.00 0.50 NA 2.60 0.70 NA
TSS (moll) NA <1.00 NA NA <1.00 NA
TDS (mg/iL} 32.00 33.00 NA 37.00 27.00 NA
Conductivity {micro-mhas/cm) 50.10 52.80 NA 50.60 50.80 NA

Fecal Coliform (col/100 mi) Is MNA 2 NA

1 1/4 NA 0 NA

c NA 0 NA

r1/4 NA 0 NA

rs NA 0 NA

Gm Mean MNA 2 NA

Station not collected in 1999
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TABLE A-13C.

Water Quality Data from Lake Quachita - Upper.

Epilimnion Hypolimnion

1989 1994 1999 1989 1594 1999

Chiorophyll a {tg/L}) 1.9 0.27 2.00

Secchi (in) 148.00 183.00 148.00

Trophic Index 0.22 0.28 0.08
Aluminum (ug/L} NA NA  <127.00 NA NA <127.00
Arsenic (Ug/L) NA NA <1.00 NA NA, <1.00
Barium (ugfl) NA NA <8.80 NA NA 9.60
Beryllium (v g/l) NA NA <0.11 NA NA <0.11
Boron (ugil) NA NA <4.50 NA NA, <4,50
Cadrium (ug/l) NA <0.50 (.14 Na, <0.50 <0.14
Calgium {vg/t) NA NA 6.10 NA NA 6.10
Chromium {ug/l) NA <1.00 <0.40 MNA <1.00 <(.40
Cobait (ugiL) NA NA <0.50 MNA NA <0.50
Copper {ug/L) NA <4.00 <0.50 NA <4.00 077
Iron (ug/L} NA NA <15.00 NA, MA <15.00
Lead (wa/l) NA <2.00 <(,30 NA <2.00 <0.30
Magnesium (ugiL) NA NA 1.60 NA NA 1.60
Manganese (ugil} NA NA 0.70 NA MNA ©0.90
Mercury (ug/l) NA NA NA NA NA NA
Nickel {Lrg/L) NA NA <2.00 NA NA <2.00
Potassium (v gll) NA NA 1.80 NA NA 1.90
Selenium (vgft) NA NA <3.00 NA NA <3.00
Sodiurn (v gfl) NA NA 2.20 NA NA 2,20
Vanadium (v g/L) NA NA <1.00 NA NA <1.00
Zinc {ug/L) NA <8.00 1.80 NA <8.00 4.30
Hardness {mg/L) NA 14.10 22.00 NA, 17.10 2200
DO (mgiL) NA NA 1.39 NA NA 'AY)
pH NA NA 6.24 NA NA 7.80
Water Temp (°C}) NA NA 15.32 NA NA 29.00
Alkalinity (mafl) 19.50 21.00 20.50 16.10 20.00 19.00
Brormide (mg/L) NA NA 0.04 NA NA 0.04
Chloride: (mg/L) 2.20 218 2.03 2.30 213 2.09
Fluoride (mg/L) NA NA 0.08 NA NA 0.07
Sulfate {mg/L) 1.00 3.80 4.14 2.00 4.80 4,22

NH3-N {mg/L) 0.05 0.03 <0.01 0.05 0.03 <0.01

NO3-N {mg/L)} 0.02 0.0 0.03 0.27 0.30 0.17
O-PHOS (mgrL) 0.03 0.02 <0.01 0.03 0.02 <0.01
T-PHOS (mgiL} 0.03 0.05 <0.02 0.03 0.05 <0.02
THN (mavL) MNA NA 0.23 NA NA 0.30
TOC (mg/L} NA, 5.00 3.50 NA 560 3.50
BOD {(mg/t) NA NA NA, NA NA MA
Turbidity (NTU) 1.0 0.8 0.86 5.50 5.20 074
TSS (mg/L) NA, <1.00 <1.00 NA <1.00 <1.00
TDS {(mg/L) 3z2.0 350 29.70 36.0 38.0 31.00
Conductivity (micro-mhos/cm) 50.4 52.6 NA 47.3 49.9 NA

Fecal Coliform (col/100 mi) Is NA 0 <2

11/4 NA 0 <2

c A, 0 <2

r1/4 NA, 0 <2

s NA, 0 <2

Gm Mean NA o <2
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TABLE A-14A. Water Quality Data from Bull Shoals Lake - Lower.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlarophyli a {ug/L) 0.30 1.18 *0.057

Secchi (in) 257.00 146.00  *275.50

Trophic Index 0.08 0.11 1.02
Aluminum (ug/l) NA NA  <127.00 NA NA <127.00
Arsenic (ugiL) NA " NA <1.00 NA NA <1.00
Barium (ug/L) NA ~ NA 26.00 NA NA 30.00
Beryllium (v g/} NA NA <0.11 NA NA <0.11
Boron {ugfL} NA NA 9.70 NA NA 10.70
Cadmium {ug/L) T NA MNA <014 NA NA <Q.14
Calgium {ug/l) NA NA 29.90 NA NA 38.90
Chromiurn (ugil) NA NA 0.61 NA NA 0.54
Cobalt (tg/L) NA NA <(0.50 NA NA <0.50
Copper (ug/L) MNA, NA <0.50 NA NA <0,50
iron (UgiL) NA NA <15.00 NA NA <15.00
Lead (ugiL) NA NA <0.30 NA NA <0.30
Magnesium (v g/L} NA NA 12.10 NA NA 10.80
Manganese (ugit) NA NA <0.50 NA A 18.20
Mercury {ug/L) NA NA NA NA NA NA
Nickel (vg/l) WA, NA <2.00 NA NA <200
Potassium (ugil) NA NA 2.30 NA NA 2.60
Selenium {ugiL) NA NA <3.00 NA NA <3.00
Sodium {(ug/t) NA NA 3.70 NA NA 4.20
Vanadium (v g/t) NA NA <1.00 NA NA <1.00
Zinc (ug/L) NA NA 1.70 NA NA 4.00
Hardness {mg/L) NA 130.00 125.00 NA 155.00 142.00
DO (ma/l) NA NA 7.80 NA NA 0.30
pH NA NA 8.50 NA NA 7.66
Water Temp (°C) : NA NA 29.60 : NA NA 960
Alkalinity (mgfl.} 122.00 NA 125.00 122.00 NA 134.00
Bromide {mg/L) NA NA 0.22 NA NA 0.21
Chloride {mg/L) 440 5.18 5.18 NA 4.61 5.67
Fiuoride {mg/L) NA NA. 0.04 NA NA 0.05
Sulfate (mg/L) 7.10 7.50 8.55 NA 7.50 6.62
NH3-N (mg/L) NA 0.10 0.05 NA 0.07 0.05
NO3-N (mg/L) 0.02 0.01 0.02 0.32 0.56 0.48
0-PHOS (mg/L} 0.01 0.04 0.01 0.01 0.02 0.01
T-PHOS {mg/L} 0.02 0.02 *(.28 0.02 0.02 NA
TKN (mgiL) NA NA NA NA NA NA
TOC {mgil) NA 4.40 2.30 NA 2.80 2.23
BOD {mg/L} NA O NA NA NA NA NA
Turbidity (NTU) 1.00 1.00 (.45 0.20 0.80 1.1
TSS (mglk) NA 1.00 <1.00 NA <1.00 1
TDS (mg/L) NA 142.00 145 NA 153.00 169
Conductivity {micro-mhos/cm) 245.00 NA NA 259.00 NA NA

Fecal Colifarm {col/100 mi) Is NA NA <2

11/4 NA NA <2

c NA <4 <2

ri/4 NA NA <2

s NA NA <2

Gm Mean NA NA <2

*Data collected by USACE
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TABLE A-14C. Water Quality Data from Bull Shoals Lake - Middle.

Epilimnion Hypolimnion

1989 1994 1999 1988 1994 1999

Chlorophylt a {ug/L} 0.6 1.34 NA

Secchi (in) 245,00 146.00 NA

Trophic Index 0.08 011 NA
Aluminum (ug/L) NA NA NA NA NA NA
Arsenic {ug/L) NA NA NA NA NA NA
Barium (ug/L) MA NA NA NA NA NA
Beryllium (ug/L) NA NA MNA NA NA NA
Boron {ug/L) NA NA NA NA NA NA
Cadmium (v g/l) NA NA NA NA NA NA,
Calcium {urg/l) NA, NA NA NA NA NA,
Chromium {ug/L) NA NA NA NA NA NA
Cobalt {(ug/L) NA NA NA NA NA MNA
Copper {ug/L) NA NA NA NA NA NA
iron {(ug/L) NA NA NA NA NA NA
Lead (ug/lL) NA NA NA NA NA NA
Magnesium (v g/L) MNA NA NA NA NA NA
Manganese (v g/l) NA NA NA NA NA NA
Mercury (ug/L) . NA NA NA _ NA NA NA
Nickel {ug/L) NA NA NA NA NA NA
Potassium (ug/L) NA NA NA NA NA NA
Selenium {ug/l) NA NA NA NA MNA NA
Sodium (L g/L) NA NA NA NA, NA NA
Vanadium (ug/l) NA NA NA, NA NA NA
Zing (ug/L) NA NA NA NA NA NA
Hardness (mg/L) NA NA NA S NA NA NA
DO (mgiL) NA NA NA MNA NA NA,
pH NA NA NA NA NA NA,
Water Temp (°C) NA NA, NA NA NA NA
Rikalinity (mgit)” 136.00 NA NA 136.00 NA NA
Bromide {mg/L} NA NA NA NA NA NA
Chloride (mg/L) NA 4.44 NA NA 3.8 NA
Fluoride (mg/L) NA, NA NA NA NA NA
Sulfate (mg/L} NA 6.60 NA NA 5.60 NA
NH3-N (mg/L} NA 0.03 NA NA 0.03 NA
NO3-N (mght}) 0.02 .01 NA 0.32 023 NA
Q-PHOS (mg/L) 0.01 0.02 NA 0.01 .02 NA
T-PHOS (mg/L) 0.02 0.02 NA 0.02 0.02 NA
TKN (mg/L) NA NA NA NA NA NA
TOC (mgiL) NA, 3.30 NA NA 2.80 NA
BOD (mg/L) NA, NA NA NA NA NA
Turbidity (NTU) 0.00 1.00 NA 1.80 2.20 NA
TSS (mg/l} NA 1.00 NA NA <1.00 NA
TDS (mg/L) NA 141.00 NA NA 178.00 NA
Conductivity (micro-mhos/cm) 277.00 NA NA 295.00 NA NA

Fecal Coliform (col/100 mf} Is NA NA NA

11/4 NA NA NA

c MNA, <4 NA

ri/4 NA NA NA

rs NA NA NA

Gm Mean NA NA NA

Station not collected in 1999
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TABLE A-14B. Water Quality Data from Bull Shoals Lake - Upper.

Epilimnior Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a (ug/L} 0.6 1.34 *0.046

Secchi (in) 186.00 152.00 *43.00

Trophic Index 0.11 0.1 0.23
Aluminum {ug/L} NA, NA  <127.00 NA NA, <127.00
Argenic (uafl) NA NA 1.19 NA NA <1.00
Bariurm {ug/L} NA NA 25.40 NA NA 32.30
Beryllium (v g/L) NA NA <0.11 NA NA <(.11
Boron (vg/L) NA NA 11.00 NA NA 12.20
Cadmium (ug/L) NA NA <0.14 NA NA <0.14
Calcium [ug/L) NA NA 25.80 NA NA 36.80
Chromium (v g/L) NA NA 0.61 - NA NA 0.59
Cobalt (v g/L) NA NA <0.50 NA NA <0.50
Copper (uglL) NA NA <0.50 NA NA <0.50
tron (e g/L) NA NA <15.00 NA NA <15.00
Lead {ug/L) NA NA <0.30 NA NA <0.30
Magnesium (v /L) : NA NA 11.40 NA NA 7.50
Manganese (v g/L) NA NA <0.50 NA NA, 1.30
Mercury {vgfl) NA NA NA NA MNA, NA
Micket (L g/L) NA NA <2.00 NA NA <2.00
Potassium (v g/L) NA NA 2.70 NA NA 1.90
Selenium (vg/l.) NA NA <3.00 NA NA, <3.00
Sodium (v g/L) NA NA 4.00 NA NA 4.00
WVanadium (1 g/L) NA NA 1.02 NA NA <1.00
Zinc {urgfl) NA NA 15.00 NA NA 2.80
Hardness {mg/L} NA 131.00 111.00 NA 147.00 123.00
DO (mgiL) NA NA 8.62 : . NA NA 0.53
pH NA NA 8.65 NA NA 7.60
Water Temp (°C) NA NA 29.36 NA NA 15.54
Alkalinity {mg/L) 126.00 NA 103.00 116.00 Na 118.00
Bromide (mg/L} NA NA 0.21 NA NA 0.17
Chioride {mg/L) NA 4.97 5.54 NA 5.10 5.74
Fluoride (mg/L}) NA NA 0.04 NA NA 0.04
Sulfate {mgiL) NA 7.50 6.38 NA 7.50 g.72
NH3-N {mg/L) NA 0.08 0.05 - NA 0.12 0.05
NO3-N (mgrl) 0.02 0.01 0.03 0.37 0.56 0.56
O-PHOS {mg/L} 0.01 0.04 0.01 0.02 0.02 Q.02
T-PHOS (mg/L) 0.02 0.02 *3.01 006 002 NA
TKN {mg/L} NA NA NA NA NA NA
TOC (mg/L}) NA 3.80 2.48 NA 3.10 213
BOD {mg/L} NA NA NA NA NA NA
Turbidity {(NTU) 0.00 1.00 1.10 22.00 340 2.40
TSS {mg/L) NA 1.00 2.50 NA 3.50 3.50
TDS {mgfL) NA 133.00 127.00 NA 144.00 155.00
Conductivity (micro-mhos/crn) 263.00 NA NA 263.00 NA NA

Fecal Coliform (coi/100 mil) Is NA NA <2

i1/4 NA NA <2

c NA <4 4

i NA NA <2

s NA NA <2

Gm Mean NA NA 2.3

* Data collected by USACE
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TABLE A-15. Water Quality Data from Lake Crystal.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chilorophyll a {ug/L) 35 6.07 15.20

Secchi (in) 136.00 74.00 50.00

Trophic index 0.25 0.68 140
Aluminum (ugfl) NA NA  <127.00 NA NA, <127.00
Arsenic (ug/L) NA . NA <1.00 NA NA 2.02
Barium (ug/L) NA NA 26.90 NA NA 66.80
Beryllium (ug/L) NA NA <Q.11 NA NA <0.11
Boron {ug/L) NA NA 10.30 NA NA 5.20
Cadmium (ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calctum {ugil.) NA NA 18.70 NA NA 41.40
Chromium (ug/L) NA <1.00 <0.40 NA <1.00 <(.40
Cobalt {uvg/l) NA NA <0.50 NA NA 0,93
Copper {ug/L) NA <400 <0.50 MNA <4.00 <0,50
lron {ug/l) NA NA <15.00 NA NA 1080.00
Lead {(vg/L) NA <2.00 <0.30 ) MNA <2.00 0,30
Magnesium (4 g/L) NA NA 1.50 NA NA, 1.60
Manganese (L g/l) NA NA 1.90 NA NA 1969.00
Mercury (v g/L) NA MNA NA NA NA NA
Nickel (v g/L) NA NA <2.00 NA NA <2.00
Potassium (vg/L} NA NA, 2.30 NA NA 2.80
Selenium (ugfL} NA NA <3.00 NA NA <3.00
Sodium (v g/L) NA NA, 3.50 NA NA 3.30
Vanadium {(ug/t) NA NA <1.00 NA NA <1.00
Zinc (1 gfl) NA <8.00 10.60 NA <8.00 8.00
Hardness (mg/L} NA 71.10 53.00 NA 111.00 110.00
DO (mg/L) NA NA 10.00 NA NA 0.82
pH NA MNA 9.26 NA NA 7.18
Water Temp (°C) NA NA 27.00 _ NA NA, 13.60
Alkalinity (mg/L) 91.00 69.00 56.00 114.00 96.00 125.00
Bromide (mg/} NA NA 0.05 NA NA 0.05
Chioride (mg/L) 3.40 4.24 3.38 330 3.59 3.54
Fluoride {mg/L) NA NA G.07 NA NA 0.10
Sulfate {(mg/L) 2,00 3.40 3.80 2.00 4.40 127
NH3-N (ma/L) 0.05 0.03 <0.01 0.05 1.50 1.99
NO3-N (mgfL) 0.02 0.01 0.23 0.02 0.01 0.13
0-PHOS (mgiL) 0.03 0.02 0.01 0.03 0.04 0.01
T-PHOS (mg/L) .03 0.05 0.06 0.18 0.22 0.05
TKN (mg/L) NA NA 0.98 NA NA 3.01
TOC (mg/l.} 5.60 5.80 3.97 9.80 10.20 3.92
BOD (mg/L) NA NA NA NA NA NA
Turbidity {(NTU) 1.00 2.00 4.80 12.00 10.00 6.10
TSS (mafl) NA 2.00 4.50 NA 8.50 3.00
TDS (mg/L) : 117.00 91.00 §7.00 ©144.00 139.00 151.00
Conductivity (micro-rnhos/cm) 194.00 150.00 NA 237.00 223.00 NA

Facal Coliform (col/10¢ mil) Is NA 10 7

: 1 1/4 NA 18 11

¢ NA 3 7

ri/4 NA 3 13

s NA 5 7

Gm Mean NA <) 8.7
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TABLE A-16. Water Quality Data from Lake Shores.
Epilimnion Hypolimnion

1989 1994 1949 1989 1994 1999

Chiorophyli a (ug/L) 27 24 540

Secchi (in) 79.00 77.00 42.00

Trophic hdex 0.41 0.23 0.94
Aluminum {ug/t) NA NA  <127.00 NA NA <127.00
Arsenic (ug/L) NA NA 1.13 NA NA 1.84
Barium {ug/l) NA NA <8.80 NA NA 21.10
Beryllium (v g/L) NA NA <0.11 NA NA <011
Boron {vg/L) NA NA 10.10 NA NA 8.90
Cadmium (v giL) NA <0.50 <0.14 NA <050 <0.14
Calgium {urg/l) NA hA 3.50 NA NA 350
Chromium {vgiL) NA <1.00 <40 NA <1.00 0.48
Cobalt {ugil) NA NA <0.50 NA NA 1.43
Copper {ug/L} NA <4.00 =(.50 NA <4.00 0.89
tren {wgfl} MNA NA 54.90 NA MNA 1468.00
Lead (ug/L) NA <2.00 <0.30 NA <2.00 <(0.30
Magnesium (ug/L} NA NA 1.50 NA NA 1.40
Manganese (vg/L) NA NA 310 NA NA 114800
Mercury (¢g/L) NA NA NA, NA NA NA
Nickel (ug/l) NA NA <2.00 NA NA <2.00
Potassium {ug/L) NA NA 0.80 NA NA 0.70
Selenium (g/L) NA NA <3.00 NA NA <3.00
Sodium (vg/L) NA NA 1.50 NA NA 1.30
Vanadium (v g/l) MNA NA <1.00 NA NA <1.00
Zing {urgiL) NA <800  <1.00 NA <8.00 7.40
- Hardness (mg/L} NA 9.30 15.00 NA 19.80 15.00
DO (mg/L} NA NA 5.57 NA NA 0.20
pH NA NA 6.71 A NA 6.57
Water Temp (°C) NA NA 29.25 NA NA 18.47
Alkalinity (mg/L) 19.10 NA 15.00 27.40 NA 17.50
Bromide (mgfL) NA NA 0.04 NA NA 0.04
Chiaride (mgfL) 1.50 1.58 +.85 1.50 1.70 1.49
Fluoride (mgiL) NA NA 0.13 NA NA 0.07
Sulfate {mg/L) 1.00 2.70 3.35 1.00 5.00 2.0
NH3-N {mg/L) 0.05 0.05 0.02 0.18 0.76 0.04
NO3-N {mg/L} 0.02 NA 0.04 0.02 NA, 0.03
O-PHOS (mgil) 0.03 0.02 <0.01 0.03 Q.02 <0,01
T-PHOS (mg/L) 0.03 0.02 0.03 0.03 0.02 0.04
TKN (mg/L) NA NA 0.38 NA NA 0.58
TOC (ma/L) 1.50 3.10 3.18 240 4.00 3.15
800 {mg/L) NA NA NA NA MNA NA
Turbidity (NTU) 2.00 2.00 3.30 17.00 14.00 10.00
T5S {mgi/L) NA 0.05 2.50 NA 6.50 7.00
TDS (mg/lL} 31.00 29.00 33.00 38.00 59.00 36.00
Conductivity (micro-mhos/cm) 44.80 35.00 NA 59.80 58.00 NA

Fecal Coliform (colf100 mi) Is NA 2 <2

) 1114 NA 0 <2

R NA 0 4

r 14 NA 0 <2

£ NA 0 <2

Gm Mean NA 2 23
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TABLE A-17. Water Quality Data from Spring Lake.

Epilimnion Hypolimnion
1989 1994 1999 : 1989 1934 1999
Chlorephyll a {ug/L) 0.3 214 <1,00
Secchi (in) 72.00 72.00 97.00
Trophic Index 0.38 0.24 0.11 )
Aluminum (v g/L) NA NA  <127.00 NA NA <127.00
Arsenic (VgiL) NA NA <1.00 NA NA <1.00
Barium (v g/L) NA NA 20.40 NA NA 38.60
Beryllium {vg/L} NA NA <011 NA NA, <Q.11
Boron (v giL) NA NA 5.00 NA NA <4.50
Cadmium (ugfL) NA <0.50 <0.14 NA <0.50 <0.14 i
Calcium {ug/L) NA NA 1.30 NA NA 2.50
Chromium {ug/L) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (ug/L} NA NA <0.50 NA MNA 5.44
Copper {ug/l) NA <4,00 <(.50 NA <4.00 <0.50
lron (ugfL) NA NA 100.10 NA NA 3849.00
Lead (v g/L) : NA <2.00 <0.30 NA <2.00 <0.30
Magnesium {ug/l) NA, NA 1.00 - NA NA 1.30
Manganese (ug/L) NA, NA 490 NA NA 1828.00
Mercury (ug/L) : NA NA NA NA NA NA
Nickel (uglh) NA NA <2.00 NA NA <2.00
Potassium (ug/l) MNA, NA <0.46 NA NA <0.46
Selenium (ug/l) NA NA <3.00 NA NA <3.00
Sodium {vg/l) NA NA 1.70 NA NA 1.30
Vanadium (ugil) MA NA - <100 NA NA <1.00
Zinc (ug/L) NA <8.00 15.80 NA <8.00 370
Hardress (mg/L) NA 6.90 7.00 NA 14.10 11.00
DO {mgfl.} NA NA 6.46 NA NA 0.24
pH NA NA 6.58 NA NA 6.73
Water Temp (°C) NA NA 29.13 NA NA 11.47
Alkalinity {mg/L) 9.80 NA 80.00 27.90 NA 16.00
Bramide (mgil.) NA NA 0.04 NA NA 0.04
Chioride (mg/L} 2.30 2.26 176 2.00 1.80 1.60
Fluoride (mg/L) NA NA 0.09 NA NA 0.09
Sulfate (mg/L) : 4.00 3.80 3.07 10.00 9.90 3.04
NH3-N {mg/L) 0.1 0.06 <0.01 0.28 0.03 0.08
NO3-N {mg/L) 0.02 0.01 0.02 0.06 0.01 0.03
O-PHOS (mg/L) 0.03 0.02 <0.01 Q.03 0.02 <0.01
T-PHOS (mg/L) 0.03 0.02 <0.02 0.03 0.02 0.03
TKN {mgiL) NA NA 0.21 NA NA 0.42
TOC (ma/l) 1.30 340 247 2.40 6.30 243
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU} 3.00 3.00 1.60 5.40 13.00 6.10
TSS (mg/L} NA 2.50 <1.00 MNA 400 - 4.50
TOS {mg/L) 33.00 24.00 26.50 54.00 52.00 35.50
Conductivity {micro-mhos/cm) 2960 28.00 NA ‘ 38.50 46.00 NA
Fecal Coliform {col/100 mi)} Is NA 0 14
[1/4 NA 0 6
c NA 2 ]
ri/4 NA 0 <3
S NA 0 3
Gm Mean NA 2 54
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TABLE A-18. Water Quality Data from Horsehead Lake.

Epilimnion Hypolimnion

1589 1994 1999 1989 1994 1999

Chloraphylt a2 (ug/L) 13 2.80 240

Secchi (in) 65.00 89.00 73.00

Trophic Index 0.48 0.20 017 .

Aluminum (v g/L) NA NA  <127.00 NA NA «127.00
Arsenic (ugiL) NA NA <1.00 NA NA 1.71
Barium {ugt) NA NA <8.80 NA, NA 29.60
Beryllium (vg/L}- NA NA <0.11 NA NA <0.11
Boren (ug/l) NA NA 7.10 NA NA <4.50
Cadmiurn {(ugfl) NA <0.50 <0.14 NA <50 <(0.14
Calcium {ug/L) NA NA 210 NA NA 240
Chromium (ug/L) NA <1.00 <(.40 ‘ NA <1.00 <0.40
Cobailt {(ug/L) NA NA <0.50 NA NA 3.26
Copper {ug/l) NA <4.00 <0.50 NA <4.00 . <0.50
Iron {uglL) NA NA 33.40 NA NA 3112.00
Lead (ugfl) NA <2.00 <0.30 NA <2.00 <().30
Magnesiurn (ugil) NA NA 1.30 NA NA 1.30
Manganese {bvg/L} NA NA 0.50 NA NA 2335.00
Mercury (ugfl) - NA NA NA NA NA NA
Nickel (v gfL) NA NA <2.00 NA MNA <2.00
Potassium (v g/L) NA NA 0.80 NA NA <0.46
Selanium (L g/L) NA NA <3.00 NA NA <3.00
Sodium {zg/L} NA NA 1.50 NA NA 1.50
Vanadium {vgiL) ' NA, NA <1.00 NA NA <1.00
Zinc (ug/L) NA <8.00 <1.00 NA 8.00 12.80
Hardness (mg/L} NA 2.50 11.00 ' NA 11.70 11.00
DO (mg/L) T ONA NA 6.50 NA NA 0.24
pH NA NA 712 NA NA 7.09
Water Temp {°C)- NA NA 2826 NA NA 8.18
Alkalinity (mgiL) 10.80 NA 16.00 15.20 NA 17.50
Bromide (mg/L) NA NA <0.01 NA NA 0.04
Chloride {mgfL} 1.50 1.86 1.58 1.50 1.89 1.71
Fluoride (mgfL) NA NA 0.09 NA NA 0.08
Sulfate (mg/l.) 2.00 390 290 2.00 6.00 3.03
BMH3-N (mg/L} Q.05 0.05 <0.01 0.18 0.21 0.35
NO3-N {mg/L} 0.02 0.01 0.02 0.02 0.01 0.03
O-PHOS {mgl/L) - 0.03 0.02 <0.01 0.03 0.02 <0.01
T-PHOS [mg/L) 0.03 0.02 <0.02 0.03 a.02 0.03
TKN (mgiL) NA NA 0.34 NA NA 0.66
TOC (mg/L) 1.50 3.20 2.64 1.30 3.10 213
BOD (mgiL) NA NA NA NA NA NA
Turbidity (NTU) 2.00 2.00 1.80 14.00 6.80 4.80
TSS (mgfL) NA 1.50 1.50 NA 2.50 350
TDS {mg/L) 24.00 24.00 31.50 29.00 34.00 40.00
Conductivity {micro-mhos/crn) 29.10 31.00 NA, 39.40 41.00 NA

Fecat Coliform {col/100 ml) Is NA 5 <3

i1/4 NA 2 <3

c NA 2 6

r /4 MNA 0 3

3 NA 2 <3

Gm Mean NA, 2.5 34
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TABLE A-19. Water Quality Data from Lake Weddington.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 19899

ChiarophyH a (v g/L) 0.00 2.67 4,20

Secchi (in) 137.00  102.00 135.50

Trophic Index 0.22 0.16 0.29
Alurninum (ug/L) ' NA, NA  =127.00 NA NA <2700
Arsenic (b g/L) NA NA, <1.00 MNA, NA 145
Barium (tg/L) NA, NA, 21.80 NA NA 61.40
Berylliurm {vrgfl) NA NA <0.11 NA NA <011
Boron {ugil) MNA NA 8.40 NA NA <4.50
Cadmium (ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calcium (u gfl) MA NA 21.30 NA NA 26.60
Chromium (ugil) NA, <1.00 <(.40 NA <1.00 <0.40
Cobalt (v g/L) MNA NA <(.50 NA NA D.51
Copper {ug/L) NA <4.00 «(.50 . NA <400 <0.50
Jron (ugil) NA NA -~ 2290 NA NA  4120.00
Lead {vg/l) NA <2.00 <0.30 NA <2.00 <0.30
Magnesiom (ug/L) NA NA 0.70 NA NA 0.90
Manganese {ug/L) NA NA 380 NA NA 2483.00
Mercury (v a/l) NA NA NA NA NA NA
Nickel (ug/L) NA NA <2.00 NA NA <2.00
Potassium (v g/L) NA NA 1.10 . NA NA 1.00
Selenium (L gil) MNA NA <3.00 NA NA <3.00
Sodium (vg/l) NA NA 1.90 NA NA 1.70
Vanadium {vgh) NA NA <1.00 NA NA <100
Zinc (ugfl) NA <8.00 1.10 : NA <8.00 1.20
Hardness {mg/L) NA 57.60 56.00 - NA 71.10 70.00
DO {mgft) NA NA 7.68 NA NA 0.13

pH NA NA 8.40 NA NA, 681

Water Temp {°C) NA NA 28.50 NA NA 11.10
Alkalinity (mg/L} 57.80 60.00 59.00 74.40 80.00 82.50
Bromide (mg/L) NA NA 0.04 NA NA Q.04
Chloride {mg/L) 2.30 3.25 2.08 2.70 279 2.59
Fluoride {mg/L) NA NA 0.06 NA NA 0.09
Sulfate {(mg/L) 2.00 4.40 4.00 2.00 3.40 0.99
NH3-N (mag/L) 0.08 0.03 0.01 0.186 0.34 0.90
NO3-N {mgiL) 0.02 0.0 003 0.02 0.01 0.04
O-PHOS (mg/L} _ 0.03 0.02 0.01 0.03 0.02 0.01
T-PHOS {mg/L} 0.03 0.02 0.04 0.06 0.30 0.07
TKN {mg/L) NA - NA 045 NA NA 1.78
TOC {mg/L) 3.80 4.40 4.50 5.30 3.50 5.15
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 1.00 1.00 1.20 10.00 8.10 8.40
TSS (mgiL) NA 0.05 <1.00 NA 3.00 3.00
TDS (mg/L) 77.00 74.00 84.00 97.00 131.00 106.00
Conductivity (micro-mhos/cm) 129.00 121.00 NA 156.00 160.00 NA

Fecal Coliform (col/100 mi} Is NA 0 <3

1 1/4 NA 0 <3

c NA 0 6

r/4 NA 3 <3

s NA 0 <3

Gm Mean NA 3 34
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TABLE A-20. Water Quality Data from Cove Lake.

T Epilimnion Hypolimnion
1989 1994 1999 1589 1994 1999
Chlcrophyli a {ug/L) 16 294 1.50
Secchi (in) 115.00 68.00 83.00
Trophic Index 027 0.26 0.26
Alurminum {ug/L) NA NA  <127.00 NA NA  <127.00
Arsenic (vg/L) NA NA <1.00 NA NA 3.46
Barium (ug/L) NA NA 10.40 NA NA 42.00
. Beryilium (ugiL) NA NA <0.1% NA NA <0.11
Boron (VgL) NA NA 5.30 NA NA <4.50
Cadmium (vglL} NA <0.50 <0.14 NA <050 <014
Caicium (uafl.) NA NA 1.30 NA NA 230
Chromium {uglt.) NA <1.00 <0.40 NA <100 <0.40
Cobalt (ug/L) NA NA <0.50 NA NA 1.98
Copper (ugll) NA <400 <050 NA <4.00 <0.50
Iron (gll) NA NA 37.80 NA NA 8345.00
Lead (ug/L) NA <2.00 <0.30 NA <2.00 <(0.30
Magnesium {urafl) NA NA 1.10 NA NA 1.50
Manganese (ugfL} NA NA 1.40 NA NA, 1502.00
Mercury (ugfl) NA NA NA, NA NA NA
Nickel (vofl} NA NA <200 NA NA, <200
Potassium (ug/L) NA NA 0.50 NA NA <046
Selenium (vg/l.) NA A <3.00 NA NA <3.00
Sadium {tgi) NA NA 1.70 NA NA 1.70
Vanadium (ug/lL) NA NA <1.00 NA, NA <1.00
Zing (uglL) NA <8.00 170 NA <800 = <1.00
Hardness (mg/l) NA 6.90 8.00 NA 8.30 12.00
DO (mgiL) NA NA 7.08 NA NA 154
pH NA NA 6.85 NA NA - 685
Water Temp (°C} NA NA 28.63 NA NA 13.36
Alkalinity (mg/L) 9.80 10.00 9.00 25.00 18.00 19.00
Bromide {mg/L) NA NA 0.04 NA NA 0.05
Chloride (mg/L) 1.50 1.79 184 1.70 177 1.94
Fluoride (mg/l.) NA NA 0.03 NA NA 0.08
Sultate (mg/t) 3.00 3.90 3.14 9.00 9.00 1.34
NH3-N (mg/L) 0.05 0.06 <0.01 0.38 0.33 0.42
NO3-N (mg/L) 0.02 0.01 0.02 0.02 0.01 0.02
O-PHOS (mgfl) 0.03 0.02 <0.01 0.03 002 0.0
T-PHOS (mgll) 0.03 0.02 0.02 0.03 0.02 0.04
TKN {mgiL) NA NA 0.33 NA NA 0.91
TOC (mgiL), 1.00 3.80 2.89 3.30 5.00 3.56
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU} . 2,00 4.00 2.50 17.00 17.00 18.00
TSS {mg/L) . NA, 3.00 1.50 NA 5.00 850
TDS (mgil) 26.00 25.00 29.00 51.00 48.00 55.50
Conductivity {micro-mhos/cm} 27.00 27.00 MNA 39.20 40.00 NA
Fecal Coliform (col/100 mi) Is NA 2 <3
1114 NA 3 3
[ NA o <3
4 NA 0 3
rs NA 3 <3
Gm Mean NA 26 3
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TABLE A-21. Water Quality Data from Lake Elmdale.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlgraphyll & (wg/L) 11.00 1.46 17.90

Secchi (in) 30.00 66.00 38.00

Trophic Index 203 0.70 1.81
Aluminum (v g/L} NA NA  <127.00 NA NA <127.00
Arsenic (Ug/L) NA NA 1.28 NA NA 3.40
Barium {u g/L) NA NA 46.30 NA NA 105.70
Beryllium {u g/L) NA NA <0.11 _ NA NA <0.11
Boron {ugfL) NA NA, 11.30 NA NA <4.50
Cadmium (zg/L) NA <0.50 <(}.14 NA <0.50 <0.14
Calcium {tg/L) ' NA NA, 22.40 NA NA 32.40
Chromium {ug/L) NA <1.00 <0.40 NA <1.00 0.43
Cobalt (wg/L) NA NA, <0.50 NA, NA, 1.20
Copper {ug/L) NA <4.00 <0.50 NA <4.00 <0.50
Iron (ugiL) NA, NA, 23.70 NA NA 3540.00
Lead {vg/il) MNA <2.00 <0.30 NA <2.00 <0.30
Magnesium (v gh.) NA NA 1.30 NA NA 1.30
Manganese (ug/L) NA NA 4.10 MNA NA 2487.00
Mercury {u g/L} . NA NA NA NA NA NA
Nicke! {ug/L) NA, NA <2.00 NA NA <2.00
Patassium (v g/L) NA NA 3.60 NA NA 2.90
Selenium (L giL) NA NA <3.00 NA NA <3.00
Sodium (wg/L) NA, NA 3.50 NA NA 4.00
Vanadium {ug/L) NA, NA <1.00 NA NA <1.00
Zinc (ugL) NA 16.00 2.90 NA 9.00 3.80
Hardness {mg/L} NA 80.70 61.00 NA 88.50 86.00
DO (mall} NA NA 8.08 NA NA 3.49
pH NA NA - 876 NA, NA 7.04
Water Temp (°C) NA NA 2770 NA NA 1330
Alkalinity {mg/L) 52.90 85.00 69.00 28220 96.00 107.50
Bromide (mg/L) MNA, . NA 0.05 NA NA 0.06
Chlaoride (mg/L) 6.10 5.58 3.96 5.80 548 4.50
Flucride (mg/L) MNA NA 0.03 NA NA 0.09
Suifate (mg/L) 2.00 2.30 2.94 1.00 4.40 1.35
NH3-N (mg/L) 0.08 0.03 <0.01 0.48 1.03 274
NO3-N (mg/L} 0.02 0.0t 0.03 0.02 0.01 0.04
O-PHOS (mg/L) .03 0.02 <0.01 - §.03 0.17 0.02
T-PHOS (mg/L) 0.05 0.05 0.05 0.09 0.33 0.47
TKN (mg/L) NA NA 1.15 NA NA 4.17
TOC (mg/L) 7.50 8.40 5.09 5.50 11.40 4.92
BOD (mg/L) NA MNA, MNA NA NA NA
Turbidity (NTU) 6.00 2.00 6.80 8.50 9.60 18.00
TSS (mgiL) NA 3.50 5.00 NA, 3.50 10.50
TDS (mglL) 73.00  103.00 99.00 100.00  119.00 125.00
Conductivity {micro-mhos/cm) 125.00 178.00 NA 1§2.00 205.00 NA

Fecal Coliform (cal/100 mi) Is NA 2 13

11/4 NA 0 9

G NA 0 e

r1/d4 NA 0 15

5 NA Q 9

Gm Mean NA 2 10.7
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TABLE A-22. Water Quality Data from Lake Fayetteville.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a {ug/L) 5.9 8.81 17.90

Secchi (in) 55.00 53.00 24.50

Trophic Index 0.65 1.8 3.30
Aluminum (Lfg/L] NA NA <127.00 NA NA <127.00
Arsenic (ug/L} NA NA 1.47 NA NA 6.29
Barium {ug/L) NA NA 41.40 NA NA 116.80
Beryllium (ug/l) NA NA <011 NA NA <0.11
Boron {ugil) NA NA 12.80 NA NA <4.50
Cadmium (ug/lL) NA <0.50 <0.14 NA <0.50 <0.14
Calciumn (v gil) NA NA 20.70 NA NA 51.30
Chromium {ug/L) MNA <1.00 <0.40 NA <1.0C 0.47
Cobalt {ug/l) NA NA <0.50 NA NA 1.37
Copper {(vo/L) NA, <4.00 0.59 NA <4.00 0.92
lron (ug/L) . NA NA <15.00 NA NA 4290.00
Lead (v g/l) NA, <2.00 <0.30 NA <2.00 1.00
Magresium {ug/L) NA MNA 1.70 NA NA 2.20
Manganese (v g/L) NA NA 2.20 NA NA 3484.00
Mercury (v g/l) NA NA MNA NA NA NA
Nickel (¢ g/L) NA NA <2.00 NA NA <2.00
Potassium (vg/L) NA NA 4.30 NA NA 4.10
Selenium (v g/lL) NA NA <3.00 NA - NA <3.00
Sodium {vg/l}) NA NA 4.50 NA MNA 5.50
Vanadium (ug/L) NA NA 1.30 NA MNA 1.77
Zinc (ug/t) NA <8.00 2.40 NA <8.00 5.80
Hardness {mgiL) NA §2.10 59.00 NA 108.00 137.00
DO (marl) : NA NA 6.82 NA NA 0.11
pH MA NA 8.36 NA NA 6.95
Water Temp (°C) ‘ NA NA 26.90 NA, NA 15.50
Alkalinity (mg/L) 73.40 75.00 655.00 - 132.00 141.00 149.00
Bromide {mg/L}) MNA NA, <0.M NA NA 0.06
Chlofide (mg/l.) 4.80 6.65 5.56 5.40 6.31 6.76
Fluoride (mg/L) NA NA 0.10 NA NA 0.12
Sulfate (mg/L) 4,00 3.40 418 4.00 4.40 0.97
NH3-N (mg/L) 0.05 0.03 <0.01 3.16 4.28 5.10
NO3-N {mg/L) 0.02 0.01 0.02 0.02 Q.01 0.04
0O-PHOS (mg/L) 0.03 0.02 0.01 0.05 Q.10 0.02
T-PHOS (ma/L} 0.03 0.09 0.06 0.65 1.06 0.82
TKN {mg/l.) NA NA 1.28 NA NA 648
TOC (mg/L) 7.30 7.20 4.09 8.30 12.80 6.82
BOD (mgil) NA NA NA NA NA, NA
Turbidity (NTU) _ 4.00 3.00 14,00 15.00 21.00 22.00
TSS (mg/L) NA 5.00 11.50 MNA 13.00 12.50
TDS (mg/L} 105.00 93.00 100.00 158.00 150.00 169.00
Conductivity (micro-mhos/cm) 172.00 147.00 NA 281.00 280.00 NA

Fecal Cdliform {col/100 ml) Is NA 3 <4

1174 NA Q <4

c NA 2 <4

ri/4 NA 0 <4

rs NA 0 4

Gm Mean NA 2.4 4
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TABLE A-23. Water Quality Data from Lake Bobb Kidd.
Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a (1 g/L) 11.3 6.45 15.80

Secchi (in) 43.00 46.00 39,00

Trophic Index 1.19 1.34 1.87
Aluminum (ug/L) NA NA  <127.00 NA NA <127.00
Arsenic {ug/l} NA NA 1.48 NA NA 7.87
Barium {ug/lL} NA NA 15.20 NA NA 87.10
Beryllium (ug/L) NA NA <0.11 NA NA <0.11
Boron (ug/L) MA NA 16.60 NA NA 11.80
Cadmium (ug/t) NA <0.50 <0.14 NA <0.50 <(0.14
Calcium (vgfL} NA NA 4.80 A NA 10.70
Chromium {wg/l) NA <1.00 <0.40 NA <1.00 <(.40
Cobalt (ugit) NA NA <0.50 NA NA 250
Copper (Ug/L) NA <4.00 <0.50 NA <400 <0.50
Iron {1rg/L) NA NA 24.30 NA NA 572.00
Lead {ug/L) NA <2.00 <0.30 NA <2.00 0.30
Magnesium (v g/l) NA NA 3.10 NA NA 3.40
Manganese (ug/L) NA NA 2.40 NA NA 5404.00
Mercury (vg/L) NA NA NA NA NA NA
Nickel (ug/L) NA NA <2.00 NA NA 2.39
Potassium (vg/L) NA NA 4.60 NA NA 4.30
Selenium (ug/l) NA NA <3.00 NA NA «3.00
Sodium {(vg/l) NA NA 4.30 NA NA 4.10
Vanadium (vg/L) NA NA <1.00 NA NA <100
Zine (ugil) NA <8.00 7.70 NA <8.00 5.20
Hardness (mg/L) NA 56.40 25.00 NA 64.50 41,00
DO (mgi.) NA NA 6.79 NA NA 0.57
pH MNA NA 6.92 NA NA, 6.75
Water Temp (°C) NA NA 27.80 NA NA 17.50
Alkalinity (mg/L) 53.80 51.00 16.00 92.00 89.00 50.00
Bromide (mg/L) NA, NA 0.04 NA NA 0.05
Chloride (mg/L) 530 6.10 5.37 5.50 5.94 5.11
Flucride {mgrL} NA NA, 0.16 NA NA 0.12
Suifate (mg/L) 8.00 11.79 13.60 4.00 ©.90 B.48
NH3-N (mg/L) 0.10 0.03 <0.01 1.40 222 0.64
NO3-N (mg/L) 0.02 0.01 0.03 0.02 0.01 0.06
O-PHOS (mg/L}) 0.03 0.02 0.01 0.14 0.24 0.03
T-PHQS {mg/L) 0:04 0.06 0.06 0.55 0.45 0.09
TKN {mg/L) NA NA 0.82 NA NA 1.48
TOC {mgiL) 7.00 5.90 4,88 8.40 6.80 547
BOD (mgA.} NA NA NA NA NA NA
Turbidity (NTU) 3.00 4.00 5.50 9.00 19.00 2.60
TSS {mg/L) NA 4.00 4.50 NA 7.00 2.50
TDS {mgfL) 86.00 91.00 §1.00 107.00 111.00 88.00
Conductivity (micro-mhosfcm) . 150.00 143.00 NA 197.00 192.00 NA

Fecal Coliform {col/100 ml) Is NA 0 2

1 1/4 NA 0 <2

c NA 0 <2

ri/4 NA 0 <2

rs NA 3 <2

Gm Mean NA 3 2
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TABLE A-24.

Water Quality Data from Lake Wilhelmina.
R
Epilimnion Hypolimnion )

1989 1994 1999 1989 1994 1999

Chiorophyll a {ug/L) 9.7 <0.10 5.00

Secchi (in) 46.00 37.00 30.00

Trophic Index 1.30 2.08 1.33
Aluminum {u g/} NA NA  <127.00 NA NA 168.2
Arsenic (ug/L) NA NA <1.00 NA NA 2.08
Barium (v g/L) NA NA €.10 NA NA 16.20
Beryllium (v gfl) NA NA <@.11 NA NA <Q.11
Boron {ug/L) NA NA <4.50 NA NA <4.50
Cadmium (ug/L) NA <0.50 <0.14 NA <0.50 <(.14
Calcium {ug/L) NA NA 1.50 NA NA 1.90
Chromium {ug/L) NA 1.00 <0.40 NA <1.00 0.42
Cobalt (vg/l} NA NA <0.50 NA NA 213
Copper (v gfl) NA 4.00 1.37 NA <4.00 0.67
Iron (ug/l) NA NA 3570 NA MNA 6066.00
Lead (vg/L) NA 2.30 <0.30 NA <2.00 0.42
Magnesium (vgil) NA NA 0.80 NA NA 1.00
Manganese {ug/L) NA MNA 2.10 NA NA 760.80
Mercury (wg/L) NA NA NA NA NA NA
Nickel {ug/L) NA NA <2.00 NA NA <2.00
Potassium (vgfL) NA NA 1.90 NA NA 1.80
Selenium (ua/l) NA NA «3.00 NA NA <3.00
Sodium (v g/L) NA NA, 1.80 NA NA 2.10
Vanadium {ug/L) NA NA <1.00 NA MNA <1.00
Zinc {uglL) NA .00 5.70 NA <8.00 6.90
Hardness {mg/L) NA 11.10 8.00 NA 11.10 9.00
DO (mgil) NA NA 546 NA NA 0.46
pH NA NA 6.66 NA NA 6.34
Water Temp (°C) NA NA 29.80 NA NA 12.80
Alkalinity (mg/L) 9.30 .00 7.50 30.30 20.00 15.00
Bromide (mg/L) NA NA 0.03 NA NA 0.04
Chioride (mg/L) 2.40 1.80 1.58 270 2.20 1.88
Fluoride (rmg/l) NA NA 0.06 NA NA 0.06
Sulfate (mg/L) 4.00 2.60 257 13.00 10.60 1,69
NH3-N (mgiL) 0.05 0.09 0.01 217 1.11 0.74
NO3-N (mg/L) 0.02 0.01 0.03 0.02 0.01 0.05
O-PHOS (mg/L) 0.03 0.02 <0.01 0.46 0.19 0.04
T-PHOS (mg/L.) 0.05 0.08 0.04 0.55 0.32 0.12
TKN (mg/L) NA NA 1.02 NA NA 1.63
TOC (mg/L) 4.70 6.40 .10 7.30 7.70 5.60
BOD (mg/L} NA NA NA NA NA NA
Turbidity (NTU) 4.00 5.00 6.80 8.60 18.00 11.00
TSS (moil) NA 5.00 4.00 NA 22.00 350
TOS (mg/L) 27.00 24.00 22.30 49,00 43.00 31.70
Conductivity (micro-mhas/cm) 26.10 26.00 NA 46.80 42,00 NA

Fecal Coliform (col/100 ml) Is NA >1000 233

11/4 NA >2400 300

c NA >2300 1167

rii NA >2900 1400

s NA >4200 >2700

Gm Mean NA »2320.2  >1040.2
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TABLE A-25.

Water Quality Data from Lake Barnett.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyli a {ug/L) 5.40 0.33 2.10

Secchi (in) 68.00 62.00 70.00

Trophic Index 2.29 0.28 D0.56
Aluminum (v g/L) NA NA  <127.00 NA NA <127.00
Arsenic {ug/L) NA NA, <1.00 NA NA <1.00
Barium (v g/L) NA NA 20.90 NA NA 48.50
Beryllium {ug/L) NA, NA <(0.11 NA NA <0.11
Boron (vg/L) NA NA 13.20 NA NA 5.70
Cadmium (ug/L) NA <0.80 <0).14 NA <0.50 <0.14
Calcium (v g/l) NA, NA 240 NA NA 2.70
Chromium (vgfL) MNA <1.00 <0.40 NA <1.00 0.41
Cobalt (ugfL) NA NA <0.50 MNA NA 2.0
Copper (ug/l) NA, 4.60 <0.50 NA <4.00 0.63
fron {Lg/l) NA NA <15.00 NA NA 1115.00
Lead {ugiL) NA 2.00 <0.320 NA <2.00 <0.30
Magnesium (ug/L) NA NA 1.50 NA, NA, 1.50
Manganese (ug/l) NA NA 0.80 NA NA 1600.00
Mercury (ug/l) NA NA NA NA NA NA
Nicke! (ug/L} NA NA <2.00 NA NA <2.00
Potassium (tg/l) NA NA 240 NA NA 310
Selenium (ug/L) NA NA <3.00 MNA, NA <3.00
Sodium (Lg/l) NA NA 210 NA MA 210
Vanadium (ug/L) NA NA <1.00 NA NA <1.00
Zinc (ugfl) NA <8.00 6.70 NA <8.00 26.00
Hardness (mg/L) NA 12.80 12.00 NA, 12.90 13.00
DO {mg/L) NA NA 6.38 NA NA 0.09
pH NA NA 7.10 NA NA 6.24
Water Temp (°C)_ NA NA 27.50 NA NA 742
Alkalinity {mg/L} 11.70 12.00 13.00 49.80 12.00 17.00
Bromide {mg/L) NA NA 0.04 NA NA <(.01
Chioride (ma/l.) 3.20 2.86 3.58 340 3.40 367
Fluoride (mg/L) NA NA, 0.07 NA NA ¢.08
Sulfate {mg/L) 3.00 1.50 254 43.00 2.80 2.95
NH3-N (mg/L) 0.14 0.03 0.02 1.60 0.15 0.52
NO3-N (mg/L) 0.02 0.02 0.02 0.02 0.45 0.08
O-PHOS (mg/L) 0.03 0.02 0.01 0.33 0.02 0.01
T-PHOS (mg/L) 0.15 0.02 0.04 0.45 0.02 0.08
TKN (mg/L) NA NA 0.52 NA NA 1.00
TOC (mg/l.) NA 5.50 470 NA 3.50 2,60
BOD (mg/L) NA NA, NA NA NA NA
Turtidity (NTU) NA 2.00 1,80 NA 2.10 14.00
TSS {mg/l) NA 2.50 <1.00 NA 1.50 2.50
TDS (mg/L) 27.00 30.00 34.00 73.00 36.00 34.00
Conductivity (micro-mhos/cm) 36.50 37.50 NA 97.10 44.80 NA

Fecal Coliform {col/100 ml) Is NA 3 5

[ 1/4 NA 3 7

c NA 5 7

r1/4 NA 7 3

rs NA 3 36

Gm Mean NA 39 7.7
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Water Quality Data from Lake Sugarloaf.

TABLE A-26.
Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a (ug/L) 4.00 134 2.80

Secchi (in) 89.00 77.00 72.00

Trophic index 0.49 0.63 0.53
Aluminum {ug/L} NA NA  <127.00 NA NA <127.00
Arsenic (1 g/l) NA NA <1.00 NA NA 1.88
Barium (v g/L) NA NA <B.80 NA NA 32.90
Beryllium (v g/L) NA NA <011 NA NA <0.11
Boron {ug/l.) NA NA 5.80 NA NA 4,80
Cadmium (¢ g/l) NA <0.50 <0.14 NA <0.50 <0.14
Calcium (ug/L) NA NA 1.10 NA NA 1.80
Chromium (ug/L) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (ug/L) NA NA <0.50 NA NA 0.85
Copper (vg/l) NA <4.00 074 NA <4.00 1.04
Iron (ug/L) NA NA 31.00 NA NA 1038.00
Lead (ugiL) NA <2.00 <0.30 NA <2.00 <(0.30
Magnesium {vg/L) NA NA 2.40 NA NA 2.50
Manganese {ug/l) NA NA 6.70 NA NA 2642.00
Mercury (v afl) MNA NA NA NA NA NA
Mickel (rgil) NA, NA <2.00 NA NA <2.00
Potassium (v g/l) NA NA 1.70 A NA 2.00
Selenium (Lg/L) NA NA <3.00 NA NA <3.00
Sodium (ug/L) NA, NA 4860 NA NA 5.00
Vanadium (v g/L) NA NA <1.00 NA NA <1.00
Zing (ugfL) NA 15.00 11.00 NA 13.00 17.10
Hardness {(mg/L) NA 17.10 13.00 NA 20.10 14,00
DO {mg/L) NA NA 6.48 NA NA 0.39
pH NA NA 7.07 NA NA 6.57
Water Temp {°C} NA NA 31.80 NA NA 14.80
Alkalinity (mg/l) 14.70 15.00 13.00 24.50 28.00 16.50
Bromide (mg/L} NA NA .05 NA NA 0.05
Chloride (mg/L) 2.70 2.74 2.49 3.00 2.62 2.81
Fluoride {mg/L) NA NA c.11 NA NA 0.10
Sulfate (mg/L) 9.00 5.90 7.58 9.00 7.90 6.86
NH3-N (mg/L) 0.05 0.07 <0.01 0.58 0.42 0.15
NO3-N (mg/L) 0.02 0.01 0.02 0.02 0.01 112
O-PHOS (mg/L) 0.03 0.02 <0.01 .11 0.04 <0.01
T-PHOS (mg/L) 0.04 0.05 0.04 0.12 0.08 0.03
TKN {mg/L) NA NA 0.49 NA NA 0.85
TOC (mg/L) 3.30 6.00 4.70 3.40 5.60 4,50
BOD (mg/L}) NA NA NA MNA, NA NA
Turbidity (NTU) 3.00 3.00 240 3.60 2.80 420
TSS {mg/L} NA 1.50 1.0¢ NA, 1.50 2.00
TOS (mg/L) 41.00 36.00 43.50 56.00 50.00 56.50
Conductivity (micro-mhos/cm) 55.70 53.60 NA 78.80 72.90 NA

Fecal Caliform (col/100 mi) Is NA 260 3

| 174 MNA 5 3

¢ MNA 10 4

r/4 NA 8 <2

rs NA 10 42

Gm Mean NA 16 49
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TABLE A-27. Water Quality Data from Lake Wright (Nolan).

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a (ug/L) 11.9 6.87 <1.00

Secchi (in) 31.00 44.00 48.00

Trophic index 4.90 2.52 0.85
Aluminum (ug/L) NA NA  <127.00 NA NA <127.00
Arsenic {(ugiL) NA NA 1.00 NA NA 2.87
Barium (ug/L} MNA NA 13.30 NA NA- 200.20
Beryllium (vg/Ll) NA NA <0.11 NA NA <0.11
Boron (ug/L) NA NA 4.50 NA NA <4.50
Cadmium (ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calcium (ugiL) NA NA 3.40 NA NA 9.00
Chromiumn (ug/L) NA <1.00 <0.40 NA, <1.00 <0.40
Cobalt (#g/L) NA NA <0.50 NA NA 1.30
Copper (ugil) NA <4.00 <0.50 NA <400 0.64
Iron (ugfl) NA NA 22.00 NA NA 1176.00
Lead (vg/L} NA <2.00 <0.30 NA <2.00 <(1.30
Magnesium (ug/L) NA NA 2.60 NA NA 270
Manganese (ug/L) NA NA 4.40 NA NA 8471.00
Mercury (ugiL) NA NA NA NA NA NA
Nickel (ug/L) NA NA «<2.00 NA NA <2.00
Potassium (ug/L) NA NA 3.00 NA, NA 3.30
Selenium (ugil) NA NA <3.00 NA NA <3.00
Sodium (ugil} NA NA 5.00 NA NA, 5.00
Vanadium {ug/L} NA NA <1.C0 NA NA <1.00
Zinc (ug/L) NA, 18.00 310 NA 10.00 8.10
Hardness (mg/L} NA, 14.10 19.00 NA 66.60 23.00
DO (mg/L) MNA NA 6.35 NA NA 0.29
pH NA NA 742 NA NA 6.96
Water Temp (°C) NA NA 31.20 MNA NA 18.80
Alkalinity (mg/L) NA 37.00 19.00 NA 83.00 53.00
Bromide (mg/L} NA NA 0.05 NA NA 0.06
Chloride (mg/L} NA 3.97 3.13 NA 4.26 3.47
Fluoride (mag/l) NA NA 0.13 NA, NA 0.t0
Suifate (mg/L) NA 4.80 5.01 NA 8.80 1.73
NH3-N (mg/L) NA 0.17 <0.01 NA 3.06 0.52
NO3-N (mg/L) NA 0.04 0.02 MNA 0.03 0.03
O-PHOS (mg/L) NA 0.02 0.01 NA 0.05 <0.01
T-PHOS (mg/L) NA 0.07 0.04 NA .11 0.05
TKN {mg/L) NA NA 0.76 NA NA 1.80
TOC (mg/L) NA 8.60 6.40 NA 13.30 7.90
BOD (mg/L) NA NA NA NA, NA NA
Turbidity (NTU) NA 3.00 4.40 NA 7.40 13.00
TSS (mg/L) NA 3.00 2.50 NA 7.50 13.00
TDS (mg/L) NA 48.00 50.00 NA 111.00 80.00
Condugctivity {micro-mhos/cm) NA 71.5 NA NA 190.00 NA

Fecal Coliform (col/100 mil) Is NA 3 4

11/4 NA 5 <2

[ NA 8 11

ri/4 NA 3 <2

rs NA 5 <2

Gm Mean NA 4.5 3.2
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TABLE A-28. Water Quality Data from L.ake Ft. Smith.

Epilimnion Hypolimnion

1889 1954 1998 1989 1994 1998

Chlorophyil a (ug/L) 21 134 1.60

Secchi {in} 141.00 11200  1062.00

Trophic Index 0.23 0.15 0.24
Aluminum {ug/L) NA NA  <127.00 NA NA <127.0Q
Arsenic (Ug/L) NA NA <1.00 NA NA <1.00
Barium (ug/L}) NA NA <8.80 NA NA <8.80
Beryllium (v g/L) NA NA <0.11 NA NA <0.11
Boron (ug/L} NA NA 8.30 NA NA 5.30
Cadmium {ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calcium {ug/L.) NA NA 2.80 NA NA 3.90
Chromium (ug/L) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt {ugiL) NA NA <0.50 NA NA <0.50
Copper (ug/i) NA <4.00 <0.50 NA <4.00 <(.50
Iron {ugfL) NA NA <15.00 NA NA 35.90
Lead (ug/L) . NA <2.00 <0.30 NA <2.00 <(.30
Magnesium {ugfl} NA NA 1.50 NA NA 1.50
Manganese (ug/l) NA NA 2.10 NA NA 106.70
Mercury (ugiL) NA NA NA NA NA NA
Nickel {zg/l} NA NA <2.00 NA NA <2.00
Potassium {ug/l) NA NA 0.90 NA NA 0.60
Selenium {ug/L) NA NA <3.00 NA NA <3.00
Sodium (v g/L) NA NA 1.50 NA NA 1.60
Vanadium {ug/t) NA NA . <1.00 NA NA <1.00
Zinc (ugfL) NA <8.00 1.10 NA <8.00 8,40
Hardness (mg/L}) NA 15.80 13.00 NA 15.90 16.00
DO (mgit) NA NA 7.26 NA NA 6.21
pH . NA NA 7.58 NA, NA 5.60
Water Temp (°C) NA NA 30.94 NA NA 10.58
Alkalinity (mg/L) 14,20 NA 13.00 17.60 NA 14.00
Bromide {mg/L} MNA NA <0.0 NA NA 0.04
Chioride {mg/L} 1.50 1.82 1.69 1.50 1.80 1.85
Fluoride {mg/L) NA NA 0.10 NA NA 0.09
Sulfate (mg/L) 2.00 3.90 3.65 3.00 3.90 4.02
NH3-N (mg/L) 0.05 0.06 0.01 0.05 0.06 0.02
NO3-N (mgiL) 0.02 NA 0.06 0.19 NA 048
O-PHOS (mgit) 0.03 0.02 <0.01 0.03 0.02 0.01
T-PHGS {mg/L} 0.03 0.02 0.02 0.03 0.02 0.03
TKN (mg/L} NA NA 0.30 NA NA 0.18
TOC {mg/L) 1.00 2.50 3.62 1.10 1.80 1.61
BOD (mg/L) NA NA MNA NA NA NA
Turbidity (NTW) ) - 2.00 2.00 1.80 5.40 6.80 8.50
TSS (mgiL) - NA 1.00 <1,00 NA 1.50 2.00
TDS (mgfL) 26.00 31.00 31.80 34.00 38.00 40.50
Conductivity (micro-rmhasfcm) 38.10 37.00 NA 47.20 41.00 NA

Fecal Coliform (col/100 ml)' Is NA 0 <2

1144 NA G <2

c NA 7 <2

ri/4 NA 0 <2

s NA 3 <2

Gm Mean NA 4.6 <2

A-47



TABLE A-29. Water Quality Data from Lake Sequoyah.

Epilimnion ) Hygolimnion
1989 1994 1999 1989 1994 1999 '

Chlorophyit a (ug/L) NA 7.38 9.00

Secchi (in) NA 35.00 25.00

Trophic index NA 1.79 1.96
Aluminum {urg/l) NA NA  <127.00 NA NA <127.00
Arsenic (ug/l) NA NA 251 NA NA 4.75
Bariumn (v g/L) NA NA <8.80 NA NA 22.50
Beryllium (ug/il) NA NA <0.11 MNA NA <{.11
Boron {ug/L) NA NA 15.20 MA NA 17.10
Cadmium {uwg/l) NA <0.50 <0.14 NA <0.50 <014
Calcium {ug/L) NA NA 16.40 KA NA 17.80
Chromium {ug/L) NA, <1.00 <0.40 NA <1.00 <0.40
Cobalt (ua/L} NA NA <0.50 NA NA <0.50
Copper (ug/L) NA <4.00 <0.50 NA <4.00 0.60
[ron (wa/l) NA NA <15.00 NA NA 146.00
Lead (vg/L} NA <2.00 <(.30 NA <2.00 <0.30
Magnesium {ug/l.) NA NA 250 NA NA 2.70
Manganese (vg/L) NA NA 2.80 : NA NA 3216.00
Mercury {ug/L) NA NA NA NA NA NA
Nickel (1 g/L) NA NA, <2.00 NA NA <2.00
Potassivm (v g/L) NA NA 240 NA NA 2.30
Selenium (ugiL) NA, NA <3.00 NA NA <3.00
Sodium (v g/l) NA NA 270 NA NA 2.70
Vanadium (ug/.) NA NA <1.00 NA, NA <1.00
Zinc {ugl) NA <8.00 6.30 NA 14.00 7.40
Hardness (mg/L) - NA 52.80 51.00 NA 58.80 56.00
DO (mglL) NA NA 570 NA NA 0.10

pH NA NA 7.61 NA NA 7.02 .

Water Temp (°C) NA NA 27.50 NA NA 25.90
Alkalinity (mg/L} 63.60 57.00 56.00 NA 68.00 64.00
Bromide (mgiL} NA NA 0.05 NA NA 0.04
Chloride (mg/L) 1.60 2.72 233 NA 270 2.38
Flugride (mg/L) NA NA 0.08 NA NA 0.13
Sulfate {mgr.) 5.00 440 3.04 N 3.40 2.63
NH3-N {mgsL} 0.28 0.03 oM MNA .40 0.42
NO3-N (ma/L) 0.02 0.01 0.02 NA a0 0.06
0O-PHOS {mg/L) 0.03 0.02 0.01 0.03 .02 0.01
T-PHOS (mg/L) 0.11 0.05 0.15 NA 0.07 0.08
TKN (mg/L) NA NA 0.95 NA NA 1.46
TOC (mgily 3.40 5.70 347 NA 7.50 364
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 36.00 6.00 7.00 NA 8.10 7.10
TSS (mg/l) NA 4.00 .00 NA 7.50 8.00
TDS (mg/L) 85.00 74.00 79.00 NA 85.00 86.00
Conductivity {micro-mhos/cm} 154.00 120.00 NA MNA 141.00 NA

Fecal Coliform (col/100 mi) Is NA 0 <3

11/4 NA ] <3

c NA 0 3

/4 NA 0 <3

s NA 3 84

Gm Mean MNA 3 58
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TABLE A-30. Water Quality Data from Lake SWEPCO.

Epilimnion Hypolimnion

198% 1984 1999 1989 1994 1999

Chlorophyll a (ug/l) 3.80 4,20 3.60

Secchi {in) 156.00 61.00 84.00

Trophic Index 0.22 0.91 1.78
Aluminum (ug/l) NA NA 451.20 NA MA <127.00
Arsenic (vgil) NA NA 1.3 NA NA <1.00
Barium (ug/L) NA NA 12570 NA NA 179.40
Beryllium {ug/L) NA NA, <0.11 NA NA <0.11
Boron (ug/l} NA NA 236.60 NA NA 247.10
Cadmium (v g/L) NA <0.50 <0.14 NA <(.50 <0,14
Calcium (v g/L) NA NA 32.40 NA NA 4370
Chromium {ugil) NA <1.00 0.77 NA <1.00 0.54
Cobalt {(ug/L) NA NA <0.50 NA NA <0.50
Copper {ug/L) NA <4.00 10.15 NA <4.00 <0.50
Iron {(Lg/L) NA NA <15.00 NA - NA 28.40
Lead (ug/L) NA <2.00 <0.30 NA <2.00 0.32
Magnesium {ug/L} NA NA 3.20 NA NA 3.30
Manganese {ug/l) NA NA 3.80 NA NA 1626.00
Mercury (ug/l} NA NA NA NA NA NA
Nickel (wg/L) NA NA 3.09 NA NA 3.05
Potassium {ug/l) NA NA 6.40 NA NA 5.50
Selenium (v gL} NA NA <3.00 NA NA, <3.00
Sodium {ug/L) NA NA 27.70 NA NA 30.20
Vanagium (v g/L) NA NA 325 NA, NA, 1.58
Zinc (vgl) NA <8.00 8.70 NA <8.00 6.00
. Hardness (mg/l) NA 99.30 " 94,00 NA 136.00 123.00
DO (mg/L) NA NA 6.61 NA NA 0.09
pH NA NA 8.53 NA NA 7.34
Water Temp (°C) NA NA 36.30 NA NA 18.40
Alkalinity (mg/L) 85.20 77.00 82,50 129.00 138.00 132.50
Bromide {mg/L} NA NA Q.00 NA NA 0.10
Chloride (mg/L) 10.20 11.40 14.00 11.30 12.80 15.40
Fluoride {mg/L) NA NA 0.20 NA NA 0.18
Sulfate (mg/L) 58.00 62.30 £0.00 48.00 45.80 52.80
NH3-N (mg/L}) 0.09 0.03 <0.01 0.68 1.37 1.78
NO3-N {mg/L} 0.02 0.01 0.06 0.02 0.1 : 0.07
O-PHOS {mg/y 0.03 c.02 D.01 0.03 0.02 0.1
T-PHOS (mg/L) 0.03 0.02 0.04 0.04 0.03 | 0.14
TKN (mg/L) ’ NA NA 0.59 NA NA 2.68
TOC {mg/L) 2.76 6.30 3.23 4.60 7.20 278
BQD {mg/L) NA NA NA NA NA NA
Turbidity (NTU) 1.00 2.00 1.60 32.00 33.00 32.00
TSS (mgfl) NA, 1.00 1.50 NA 0.50 <1.00
TDS (mg/L) 180.00 190.00 206.00 211.00 211.00 248.00
Conductivity (micro-mhos/cm) 317.0¢ 313.00 NA 386.00 368.00 MNA

Fecal Coliform {col/100 mi) Is NA 0 <4

1174 NA o 4

[+ NA 0 <4

r/é4 NA 0 4

rs NA 0 <4

Gm Mean NA 0 4
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TABLE A-31. Water Quality Data from Shepherd Springs Lake.

Epilimnion Hypolimnion

1989 1894 1999 1989 1994 1999

Chlorophyll a {(ugiL) 28 1.34 1.80

Secchi (in) 74.00 112.00 B82.00

Trophic Index 0.44 0.15 0.27
Aluminum {ug/L) NA NA  <127.00 NA NA, «127.00
Arsenic {ug/l} NA NA <1.00 NA, MNA <1.00
Barium {ug/L) NA NA <8.80 NA NA <8.80
Beryllium (ug/L) NA NA, <011 NA NA <0.11
Boron (ug/L) NA NA 10.5¢ NA NA 4.50
Cadmium (ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calgium (v g/l) NA NA 4.60 NA NA 3.80
Chromium {ug/L) NA <1.00 0.43 NA <1.00 <0.40
Cobalt {rgil) NA NA, <0.50 NA NA <0.50
Copper (Lg/L) NA <4.00 <0.50 NA <4.00 <0.50
lron {ug/L} NA NA 71.7¢ NA NA 36.50
Lead (vglt} . NA, <2.00 <0.30 NA <2.00 <0.30
Magnesium (vg/L) NA NA 1.70 NA NA 1.50
Manganese {ug/L) NA NA 2.80 NA NA 148.40
Mercury (ugiL) NA NA NA NA NA NA
Nickel {vg/L) NA NA «<2.00 NA NA <2.00
Potassium (ug/L) NA NA 1.80 NA NA 0.80
Selenium (v glL) NA NA <3.00 NA NA <3.00
Sadium {ug/L) NA NA 1.70 NA NA 1.50
Vanadium {ug/t) NA NA -<1.00 NA NA <1.00
Zinc {ug/L) NA <8.00 <1.0¢ NA <8.00 520
Hardness (mgiL} NA 1.40 18.00 NA 4,50 16,00
DO (mg/L) NA NA 7.43 NA NA 0.23
pH NA NA 731 : NA NA 6.31
Water Ternp {°C) NA NA 20.44 NA NA 10.30
Alkalinity (mg/L) 18.10 NA 19.00 14.20 NA 14.00
Bromide (mg/L} - NA NA <0.01 NA NA <0.01
Chloride (mg/L) 1.50 1.75 1.74 1.50 1.77 1.81
Fluoride (mg/L) NA NA 0.10 NA NA 0.10
Sulfate (mg/L) : 2.00 3.90 4.35 4.00 3.90 3.5
MH3-N (mg/L) : 0.05 005 0.06 .05 0.07 0.03
NO3-N (mg/L) 0.02 NA 0.02 028 NA 0.82
O-PHOS (mg/L) 0.03 0.02 <0.1 0.03 0.02 <0.01
T-PHOS (mg/L) 0.03 0.02 0.02 0.03 0.02 0.02
TKN {mgiL) NA NA 0.34 NA NA 0.23
TOC (mglL) 1.80 310 10.M 0.50 1.80 1.91
BOD {mg/L) NA NA NA NA NA NA
Turbidity (NTU} 2.00 1.00 2.20 4.60 4.50 6.30
TSS (mg/L) NA 0.50 1.50 NA 0.50 2.50
TDS (mg/L} 31.00 34.00 38.00 34.00 34.00 38.50
Condugctivity (micro-mhosicm) 45.70 42.00 NA s 42,680 44.00 NA

Fecal Coliform (colf100 mi} Is NA 0 <2

1174 NA Y <2

c NA 0 <2

ri/4 NA 0 <2

rs NA c <2

Gm Mean NA 0 <2
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TABLE A-32. Water Quality Data from Lake Charles.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chicrophyll a {ug/L} 18.3 25.63 44,30

Secchi (in) 27.00 12.00 20.00
Trophic Index : 2.90 4.99 3.46 .
Aluminum (ug/L) NA, NA  <127.00 NA NA <127.00
Arsenic (ug/l} NA NA 2.58 NA NA 6.23
Barium (ug/L) NA NA 17.40 NA NA 59.90
Beryllium {ug/L) NA NA <0.11 ' NA NA <0,11
Boron (ugiL) NA NA 6.90 ' NA NA, 8.30
Cadmium {ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calgium (L g/L) NA NA 20.10 MNA NA 25.70
Chromium {ug/t.) NA <1.00 0.54 NA <1.00 0.59
Cobalt (ug/L) NA NA <0.50 NA NA <0.50
Copper (Lg/L) NA <4.00 <0.50 NA <4.00 <0.50
Iron {ug/L) NA NA <15.00 NA NA 345.00
Lead {ug/L) NA <2.00 <(0.30 NA <2.00 <030
Magnesium {ug/L) NA NA 15.30 NA NA 15.00
Manganese (v g/L}) MNA NA 0.90 NA NA 1482.00
Mercury (v giL) NA NA NA NA NA NA
Nicket (ugil) NA NA <2.00 NA NA <2.00
Patassium (ugil) NA NA 2.00 NA NA 1.80
Selenium (ug/l) NA NA <3.00 NA NA <3.00
Sodium (L gaL) NA NA 1.80 NA NA 1.90
Vanadium {ug/L) NA NA 1.48 NA NA <1.00
Zing {ug/t) NA <8.00 1.30 NA 10.00 4.30
Hardness (mg/L} : NA 133.00 113.00 NA 142.00 ° 126.00
DO (mg/L} NA NA 7.34 NA NA 0.18
pH NA NA 8.71 NA NA 7.29
Water Temp (°C) NA NA 31.72 NA NA 28.43
Alkalinity (mg/L) 126.00 132.00 118.00 126.00 132.00 141.00
Bromide {mg/L) MNA NA 0.03 NA NA 0.03
Chloride (mg/l.} 3.40 5.19 3.81 3.20 4.35 3.82
Fluoride (mgfl.) NA NA 0.09 NA NA 0.09
Sulfate (mg/L) 4.00 3.80 3.13 2.00 2.60 157
NH3-N (mg/L) . a.11 0.23 <0.01 0.05 0.38 0.38
NO3-N (mg/L) 0.02 0.01 0.01 0.02 0.03 0.01
O-PHOS (mg/l) 0.03 0.05 0.02 0.03 0.05 0.02
T-PHOS (mg/L) 0.06 0.07 0.06 0.04 0.09 0.08
TKN {mg/L) NA NA 1.35 NA NA 1.52
TOC {mg/L) 9.90 NA 6.28 7.80 NA 5.50
BOD (mg/L}) NA NA NA NA NA NA
Turbidity (NTL) 5.00 7.00 5.60 5.50 £.00 12.00
T8S {mg/L) NA 11.50 12.00 MNA 10.50 9.00
TDS (mg/L) 150.00 . 149.00 158.00 143.00 147.00 144.00
Conductivity (micro-mhos/cm) * 244.00 245.00 NA 252.00 258.00 NA

Fecal Coliform (col/100 ml) Is NA 48 3]

1174 NA 40 3

[ NA g <3

ri1/4 NA 710 <3

rs NA >6400 <3

Gm Mean NA >87.3 3.4
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TABLE A-33. Water Quality Data from Lee Creek Lake.

Epitimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a (wg/L) NA 1.07 5.80

Secchi (in) NA 72.00 42.00

Trophic Index NA Q.22 1.14
Aluminum {ug/L) NA NA  <127.00 NA NA <127.00
Arsenic {(tg/L) NA NA 2.10 NA NA, 11.94
Barium (ug/L) NA NA <8.80 NA NA 58.20
Beryllium {ug/L) NA NA <D.11 NA NA <0.11
Boron {ug/L} NA NA 10.20 : NA NA 9.30
Cadmium (ug't.) NA <0.50 <0.14 NA <0.50 <().14
Cateium (wgiL) NA NA 12.80 NA NA 12.60
Chromium (ug/L) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (ugfL) NA. NA <0.50 NA NA 1.25
Copper (zg/L} NA <4 00 <0.50 NA, <400 <0.50
Iron (trg/L) NA NA 15.20 NA NA  4218.00
Lead (ug/L) NA <2.00 <Q.30 NA <2.00 <0.30
Magnesium {ug/l} NA NA 1.90 NA NA 1.70
Manganese (vg/l) NA NA 1.10 NA NA 3889.00
Mercury (v g/L) NA NA NA NA NA NA
Nickel (v g/L) NA NA <2.00 NA NA <2.00
Potassium (v g/L) NA NA 1.10 NA NA 0.90
Selenium (ug/l) NA NA <3.00 NA NA <3.00
Sodium (v giL) NA NA, 2.40 NA NA 1.70
Vanadium {(ug/L) NA NA <1.00 NA NA <1.00
Zinc (ugiL) NA <B.00 <1.00 NA <8.00 1.30
Hardness (mg/l) NA 19.80 40.00 NA 49.50 39.00
DO (mg/L) NA NA 7.95 NA NA 0.25
pH NA NA 8.38 “NA NA 7.08
Water Temp (°C) NA NA 31.89 ' NA NA 21.84
Alikalinity (mg/L) NA NA 41,00 NA NA 50.00
Bromide (mg/L) NA NA, 0.04 NA NA 0.05
Chloride (mg/L) NA 2.85 2.52 NA 270 1.93
Flugride (mg/L) NA NA 011 NA NA 0.13
Sulfate (mgfL) NA 5.00 384 NA 8.00 1.69
NH3-N {mg/L} NA 0.03 0.01 NA 0.06 0.23
NO3-N (mg/l) NA NA 0.03 MNA - NA Q.02
O-PHOS {mg/L) NA 0.02 0.01 “NA 0.02 0.01
T-PHOS (mg/L) NA 0.02 D.04 NA 0.02 0.06
TKN (mg/L) NA NA 0.52 NA MA 0.74
TCC {mg/L} NA 5.30 2.68 NA 8.00 367
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) NA 3.00 5.10 NA 15.00 28.00
TSS (my/L) : NA 1.00 4.50 NA 6.50 16.00
TDS {(mgiL) NA 47.00 66.00 NA 84.00 78.00
Conductivity (micro-mhos/cm) NA 67.00 NA NA 120.00 NA

Fecal Coliform (col/100 mi) Is NA 13 <2

11/4 NA 10 <2

¢ NA 2 <2

r1/4 NA 7 <2

rs NA 2 <2

Gm Mean NA 5.2 <2
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TABLE A-34. Water Quality Data from Lake Beaverfork.

Egilimnion ] Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a (vg/L} 4.8 3.20 5.60

Secchi {in) 78.00 81.00 58.50

Trophic Index 045 1.27 .27
Alumninum (g/L) NA NA  <127.00 NA NA  <127.00
Arsenic (zgfl}) NA NA <1.00 NA NA 1.35
Barium (v g/L} NA NA <8.80 MNA NA 47.40
Beryllium (ug/L) NA NA <.11 NA NA <Q,11
Boron (vafl) NA NA 14.00 MNA NA 2540
Cadmium {ug/L) NA <(.50 <014 NA <0.50 <0.14
Calcium (v g/L} NA NA 2.30 NA NA 4.00
Chromiurm {ugil) NA <1.00 <(.40 NA <1.00 <0.4¢
Cobalt {ugh) NA NA <0.50 NA NA <0.50
Copper (ug/L) NA <4.00 Q.62 NA <4 00 0.88
lron (ug/L) NA NA <15.00 NA NA 31.20
Lead (¢« gfl) NA <2.00 <(.30 MNA <2.00 <0.30
Magnesium (ug/L) NA NA 1.50 NA NA 3.30
Manganese (v g/l) i NA NA 2.00 NA NA 3496.00
Mercury (L g/L) NA MNA NA NA NA NA
Nickel {¢g/L) NA NA <2.00 NA NA <2.00
Potassium {ug/L) NA NA 1.20 NA NA 220
Seienium (Lg/L) NA NA <3.00 NA NA <3.00
Sodivm (ug/L) NA NA 5.40 NA NA 11.10
Vanadium (ug/l) NA NA <1.00 NA NA <1.00
Zinc {ug/l) NA <8.00 5.20 NA <B.00 28.10
Hardness (mg/L) A 6.80 12.00 NA 18.00 24.00
DO (mg/L) NA NA 6.53 NA NA 0.16
pH NA NA 65.91 NA NA 617
Water Temp (°C) - NA NA 28.90 NA NA 22.20
Alkalinity {mg/L) 10.30 12.00 12.00 23.00 15.00 13.00
Bromide (mg/t) NA NA 0.06 MNA, NA 0.06
Chloride {mg/L) 5.00 6.29 6.62 5.00 6.09 6.66
Ftuoride (mg/L) NA NA 0.06 NA NA 0.06
Sulfate (mg/L) 5.00 5.00 6.02 5.00 6.00 538
NH3-N {mg/L) .05 0.07 <0.01 0.12 0.1 0.02
NQ3-N {mg/L) 0.02 0.03 0.02 0.02 0.02 0.04
O-PHOS (mgiL) 0.03 0.015 0.01 0.03 0.015 0.01
T-PHOS {mg/L) 0.03 0.07 <Q.02 0.03 0.08 0.03
TKN {mg/L} NA NA 0.45 NA NA 0.71
TOC (mgiL) 4.10 5.60 410 4.40 5.80 4.30
BOD {mg/L} NA NA (.84 NA NA 1.49
Turbidity {(NTU} 2.00 2.00 2.40 6.00 3.40 4.30
TSS (mgfL) NA 1.50 1.00 NA 2.00 3.50
TDS {mg/L) 35.00 37.00 45.00 46.00 39.00 51.00
Conductivity (micre-mhos/crn) 46.90 67.00 NA 69.60 73.00 NA

Fecal Coliform {col/100 ml) is NA 0 20

I1/4 MNA 0 36

c NA Q 34

ri/4 NA 3 23

rs NA 8 12

Gm Mean NA 49 23.2
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TABLE A-35.

Water Quality Data from Lake Hinkle,

Epilimnion Hypolimnion

- 1989 1994 1899 198% 1994 1999

Chlorophyll a (v g/L} 5.4 1.34 <1.00

Secchi {in) 78.00 81.00 108.00

Trophic Index 0.45 0.6 0.25
Aluminum (ug/L) MNA NA  <127.00 MNA NA, <127.00
Arsenic (ug/l) NA NA <1.00 NA, NA, <1.00
Barium {(u g/L)} NA NA <8.80 NA NA, 30.10
Beryllium {ug/L) NA MNA <0.11 NA NA <0.11
Boron {ug/L) NA NA <4.50 NA NA =4 50
Cadmium (ugfl) NA <0.50 <0.14 NA <0.50 <0,14
Calgium {ug/L) NA NA 0.30 NA NA 1.20
Chromium (L g/L) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (vgfL) NA NA <0.50 NA NA <0.50
Copper (ug/L) NA <4.00 <0.50 NA <4.00 <0.50
fron {ug/L) NA NA 15.50 NA NA 153.00
Lead (ug/L) NA <200 <0.30 NA <2.00 <(.30
Magnesium {ug/L) NA MNA 1.5¢ NA NA 1.40
Manganese (ug/l) NA NA 2,70 NA NA 1726.00
Mercury {uofl) NA NA NA MNA NA NA
Nickel (vg/L) NA, NA <2.00 NA NA <2.00
Potassium (vg/l) NA NA 2,10 NA, NA 1.60
Seleniurm (v g/L) NA NA <3.00 NA NA <«3.00
Sodium {ug/L) NA NA 2.90 NA NA 2.90
Vanadium (ug/l) MNA NA <1.00 NA NA <1.00
Zinc {ug/l) NA 10 2.50 NA <8.00 3.60
Hardnass {mg/l) NA 12.60 8.00 NA 1410 9.00
PO {mg/l.) NA NA 7.80 NA NA 0.97
pH NA NA 7.00 NA NA 6.81
Water Temp (°C) NA NA 32.30 NA NA 11.60
Alkalinity (mg/L) 11.30 13.00 8.00 23.50 18.00 12.00
Bromide (mg/L) NA NA 0.04 NA NA 0.05
Chioride (mg/L) 2,10 2.51 2.19 2.20 224 2.45
Fluaride (mg/L) NA NA 0.06 NA NA 0.06
Sulfate (mg/L) 4,00 4.80 4.75 5.00 4.80 §.31
NH3-N (mg/L) 0.08 0.03 «0.01 0.50 0.14 <001
NO3-N (mg/L) 0.02 0.01 0.02 0.02 0.06 0.08
O-PHOS (mgiL) 0.03 0.02 <(0.01 0.03 0.02 <0.01
T-PHOS (mgiL) 0.03 0.05 0.02 0.05 0.05 Q.03
TKN {mg/L) NA NA 0.31 NA NA 0.49
TOG (mg/L) 3.70 510 4.00 410 5.90 3.50
BOD {mg/L) NA NA NA NA NA NA
Turbidity (NTU) 2.00 2.00 1.40 3.00 15.00 6.40
TSS (mg/l) NA, 1.50 1.00 NA 1.50 3.50
TOS {mg/L) 33.00 27.00 20.70 43.00 35.00 24.00
Conductivity {micro-mhos/cm) 36.70 36.80 NA 53.10 47.50 NA

Fecai Coliform {col/100 ml} Is NA 2 <2

I 1/4 NA g <2

< NA 2 <2

r 14 NA 5 <2

rs NA 3 <2

Gm Mean NA 28 <2
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TABLE A-36A. Water Quality Data from Lake Brewer - Lower.

Epilimnion Hypotimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a (ug/l) 8.00 0.53 2.30

Secchi (in) 50.00 90.00 46.00

Trophic Index 0.76 0.86 0.68
Alurminum (ugfl) NA NA  <127.00 NA NA <127.00
Arsenic {¢g/L) NA NA <1.00 NA NA 624
Bariurn {(rg/L) NA NA. 11.80 MNA NA 108.10
Beryllium {vg/L) NA NA <0.11 NA NA <0.11
Boron (ug/L) NA MA 7.40 NA NA 5.20
Cadmium {ug/l) NA <0.50 <0.14 NA <0.50 <0.14
Calcium (ugiL) NA NA 2.60 NA NA 410
Chromium (ug/L) NA <1.00 <0.40 NA <1.00 0.53
Cobalt (ug/L) NA NA <0.50 NA NA 2.34
Copper (ugfl) NA <4,00 <0.50 NA <4.00 <Q.50
Iron (ug/L) NA NA 21.10 NA NA 5566.00
Lead (ug/l) NA <2.00 <0.3¢ NA <2.00 <0.30
Magnesium (ug/l) NA NA 1.80 NA NA 2.20
Manganese {ug/L) NA NA 4.80 NA NA 5340.00
Mercury (Ug/L} NA NA NA NA NA NA
Nickel (1 g/L) MNA NA <2.00 NA NA <2.00
Potassium (v g/l) NA NA 2.70 NA NA 3.30
Selenium (v g/L) NA MNA <3.00 NA NA <3.00
Sodium {ug/L) NA, NA 3.10 NA NA 2.90
Vanadium (v g/l) NA NA <1.00 NA NA <1.00
Zinc (ugiLl} NA, <8.00 3.00 NA <B8.00 3.20
Hardness {mg/L) NA 11.70 14.00 ’ NA 19.80 19.00
DO (mgfL) - NA NA 7.57 NA NA 0.10
pH NA NA 8.14 NA NA 685
Water Temp (°C) NA NA 30.50 NA NA  16.00
Atkalinity (mgil) 11.30 14.00 16.00 33.30 38.00 38.00
Bromide (mg/L) NA NA 0.04 NA NA 0.05

Chloride (mg/L} 230 3.05 4.07 280 3.49 404

Fluoride (mg/L) NA NA .07 NA NA 0.08
Sulfate (mg/L) 3.00 5.00 310 11.00 9.90 1.13
NH3-N {mgiL) 0.05 0.07 0.03 0.82 1.20 1.49
NQ3-MN {mag/L) 0.02 Q.02 0.05 0.02 0.03 0.05
O-PHOS {mg/L} 0.03 0.02 <0.01 0.07 0.13 <0.01
T-PHOS (mg/L) 0.03 0.08 0.04 0.04 0.19 0.1
TKN {mg/L) NA NA 0.57 NA NA 261
TOC (mg/L) 310 4.80 3.90 4,70 5.80 4,60
BOD (mgrl) NA NA NA, NA NA NA
Turbidity {NTU) 3.00 2.00 3.3C 8.50 19.00 11.00
TSS (mgiL) NA 0.50 1.50 NA, 1.00 6.00
TDS {mg/L) 28.00 28.00 34.00 56.00 56.00 57.00
Conduclivity (micro-mhos/cm) 36.10 49.00 NA 72.70 92.00 NA,

Fecal Colifonm (col/100 ml) Is NA 0 <2

11/4 NA 0 <2

¢ NA 0 <2

14 NA 4] 3

s NA a 3

Gm Mean NA o 2.4
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TABLE A-36B. Water Quality Data from Lake Brewer - Upper.

Epilimnion Hypoitmnion

1989 1994 1999 1889 1994 1999

Chiloroptiyll a {ugiL) NA NA NA

Secchi (in) Na, NA 58.00

Trophic index NA NA NA
Aluminum (U g/L) NA NA  <127.00 NA NA <127.00
Arsenic (ug/lL) NA NA <1.00 NA NA <1.00
Barium {(ug/) MA NA 14.00 NA NA 13.50
Beryllium (ug/L) NA NA <0.11 NA NA <{.11
Boron {ug/) NA NA 6.90 NA NA 7.70
Cadmium (uglL) NA NA <0.14 NA, NA <(.14
Calcium (v g/L) NA NA 2.60 NA NA, 2.70
Chromium (u g/L} NA NA <0.40 NA NA, Q.49
Cobalt (ug/L) NA NA <0.50 NA NA <0.50
Copper (4 g/l.) NA NA <(.50 NA NA 0.50
fron (ug/L) NA NA 17.80 NA NA 23.00
Lead {vg/L) NA NA <0.30 NA NA <0.30
Magnesium (ugfL) NA NA 1.80 NA NA 1.90
Manganese (ug/L) NA NA 210 NA MNA 131.90
Mercury (ug/L) NA NA NA NA NA NA
Nickel {trg/L) NA NA <2.00 NA NA <2.00
Potassium {ug/L) NA NA 2.80 MNA NA 1.80
Selenium (ugfl) NA NA <3.00 NA NA, <3.00
Sodium {ug/l) NA, NA 2.90 MNA MNA 2.80
Vanadium (ug/L) MNA NA <1.00 NA NA <1.00
Zing {ug/l) ' NA NA <1.00 NA NA 8.30
. Hardness (mg/L} NA NA " 14.00 NA NA 14.00
DO (mg/L) NA NA 7.85 NA NA 0.13
pH NA NA 7.69 NA NA 5.45
Water Temp {°C) NA NA 28.90 NA NA 24 .40
Alkalinity (mg/L)} NA NA 16.00 MNA NA 16.50
Bromide (mg/L) NA NA 0.04 NA NA 0.04
Chiloride (mg/L) NA NA 4.06 NA NA 4.02
Fluoride (mg/L) NA NA 0.08 NA NA 0.09
Sulfate (mg/L) NA NA 3.09 NA NA 3.12
NH3-N (mg/L) NA NA 0.03 NA NA 0.09
NO3-N (mg/L} NA NA 0.04 NA NA 0.09
O-PHOS {mgil) NA NA .01 NA NA 0.0
T-PHOS {mg/L) NA NA 0.05 NA NA 0.05
TKN {mglL) ‘ NA NA 0.62 NA MNA 0.60
TOC {mail) NA NA 4.00 NA NA 3.40
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) NA NA. 4.80 NA, MNA 5.00
TSS (mg/t) NA NA 4.00 NA NA 3.50
TDS (mg/L} NA NA 33.00 NA NA 34.00
Condugtivity {micro-mhos/cm) NA NA NA NA NA NA

Fecal Coliform (col/100 mi) Is NA NA 11

11/4 NA NA 13

c NA NA 7

ri/4 NA NA 3
s NA NA 24
Gm Mean NA NA 9.4

Station added in 1999
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TABLE A-37. Water Quality Data from Lake June.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll & {vrg/L) ' 31.80 <Q.10 5.00

Secchi (in) 22.00 26.00 20.00

Trophic Index 12.81 62 6.05
Aluminum ('g/L) NA NA NA MA NA NA
Arsenic (ug/l) NA NA NA MNA NA NA
Barium {vg/l) NA NA NA NA NA NA
Beryllium (vo/l) NA NA NA NA NA NA
Boron (ug/L) NA NA NA NA MNA NA
Cadmium (ug/L) NA <0.50 MNA NA <0.50 NA
Calciumn {ugiL} NA NA NA NA NA NA
Chromium (v g/l.) NA <1.00 NA NA <1.00 NA
Cobalt {#g/L) NA NA NA NA NA NA
Copper {ug/L}) NA <4.00 NA NA <4.00 NA
Iron {rgil} NA, NA MNA NA NA NA
Lead {(ug/L) NA <2.00 NA NA <2.00 NA
Magnesium (L g/L) NA NA NA NA NA NA
Manganese (v g/L} NA NA NA NA NA NA
Mercury (vgfl} NA NA NA NA NA NA
Micke! (vg/Ll) NA NA NA NA NA NA
Potassium (v g/l) NA NA NA NA NA NA
Selenium {u gL} NA NA NA NA NA NA
Sodium {ug/L) NA NA NA NA NA NA
Vanadium (ug/L) NA NA NA MA NA NA
Zinc {ug/L) NA <8.00 NA NA <B.00 NA
Hardness {mg/L}) NA 22.80 NA NA 27.30 NA
DO {mglL) NA NA 8.51 NA NA 469
pH NA NA 8.04 NA NA 6.39
Water Temp (°C) NA NA 30.60 NA, NA 28.80
Alkalimity (mg/L) 9.30 NA 25.00 7.80 NA. 25.00
Bromide {mg/L) NA NA 0.35 NA NA 0.36
Chloride {mg/L) 11.60 30.40 44,20 8.90 30.70 45.00
Fiuoride {mg/L) NA NA 0.06 NA NA 0.07
Sulfate (mgiL) 7.00 5.10 3.29 7.00 6.20 3.55
NH3-N (mg/L) 0.05 0.03 0.02 0.05 0.03 0.01
NO3-N (mg/L) £.02 0.01 0.02 0.02 0.0t 0.02
Q-PHQOS {mg/L} 0.08 0.02 0.02 0.08 0.02 0.02
T-PHOS (mg/L) . 0.25 0.16 0.12 0.25 Q.17 0.15
TKN (mg/L) NA MA 1.45 NA NA 1.32
TOC {mg/t) NA 12.00 9.83 NA 11.60 9.25
BOD (mg/L) NA, NA, NA NA NA NA
Turbidity (NTU) 2.00 5.00 NA 8.50 8.00 NA
TSS (mg/L) NA 7.00 NA NA 10.00 NA
TDS (mglL) 80.00 113.00 NA 72.00 119.00 NA
Conductivity (micro-mbos/cm) 66.20 170.80 NA 54.30 180.10 NA

Fecal Caliform (col/100 ml) Is NA 163 17

11/4 NA 850 104

c NA 46 23

r1/4 NA a3 <3

rs MNA 104 210

Gm Mean NA 729 303

A-57



TABLE A-38. Water Quality Data from Lake Bailey.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlarophyl! a {ug/l) 11.9 " 13.862 <1.00

Secchi (in) 31.00 40.00 20.00

Traphic index 4.90 252 1.34
Aluminum (U gft) : NA NA  <127.00 NA NA  <127.00
Arsenic (ug/L) T NA NA 1.02 NA NA 1.51
Barium (ug/L) MNA NA <8.80 NA NA 62.80
Beryllium (ugl) MA, WA <D.11 NA NA <0.11
Boron (ugiL) NA NA 920 NA NA 8.00
Cadmium (ug/t) NA <(.50 <0.14 NA <0.50 0.25
Calcium (ug/L} NA NA 270 NA NA 3.10
Chromium (v g/L) NA <1.00 5.14 NA <1.00 <0.40
Cobalt (vg/L) NA NA, <0.50 NA NA 0.85
Copper (ug/L) NA <4.00 0.82 NA <4 00 0.97
Iron {ug/il} NA NA 15030 NA NA 257.50
Lead (vgll) MNA <2.00 <0.30 NA, <2.00 <0.30
Magnesium (v g/L) NA NA 1.80 NA NA 1.70
Manganese (U g/L} NA NA 3.20 NA NA 1742.00
Mercury (LugiL) NA NA NA NA NA NA
Nicke! {(t /L) NA NA <2.00 NA NA 220
Potassium (ug/L) NA NA 1.10 NA NA 1.40
Selenium (wg/l) NA NA <3.00 NA NA, <3.00
Sodium (ugfL) NA NA 2.00 NA NA 2.20
Vanadium (ug/L) NA NA <1.00 NA NA <1.00
Zine (ug/l) NA <8,00 4.40 NA <8.00 6.60
Hardness (mg/L) NA 14,10 14.00 NA 17.1¢ 15.00
DO {mg/L) NA NA, 6.13 NA NA 0.23
pH NA NA 6.09 NA NA 6.23
Water Temp {°C) NA NA 30.60 NA NA 27.90
Alkalinity {ma/L) : 17.60 11.00 16.00 11.20 14.00 20.00
Bromide (mo/l.) NA NA 0.04. NA NA 0.04
Chloride (mgiL) 3.30 2.02 2.24 3.60 2.22 252
Fluoride {(mg/L} NA NA 0.09 NA NA 0.08
Sulfate (mg/L) 5.00 1.50 2325 5.00 1.50 2.21
MH3-N (mgsL) 0.15 0.07 C.01 0.1 c.11 0.04
NO3-N (mg/L) 0.02 0.03 <0.01 0.02 0.03 0.03
O-PHOS (mg/l) 0.05 002 <0.01 0.05 0.02 0.01
T-PHOS (mg/l) 0.14 0.08 0.04 0.13 0.09 0.07
TKN {mgiL) NA NA 0.7 NA NA 1.12
TOC (mgil) NA 7.90 4.71 NA 8.20 537
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 8.00 4.00 4.60 9.30 NA 8.10
TS8S (mg/L) NA 3.50 NA. NA 6.00 9.50
TDS {mg/L) 32.00 32.00 NA 38.00 36.00 46.00
Conductivity (micro-mhos/cm) 31.20 32.80 NA 32.90 36.80 NA

Fecal Coliform (col/100 ml) Is NA 5 66

I 1/4 NA 7 100

c NA 2 100

r1/4 NA 10 ag

s NA 0 330

Gm Mean NA 5.1 114.4
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TABLE A-39. Water Quality Data from Lake Tricounty.

—
Epitlimnion Hypolimnion

1989 1954 1999 1989 1994 1999

Chioraphyil a (ugrL) 30.50 3.85 10.10

Secchi (in) 22.00 23.00 23.00

Trophic Index 6.39 478 4.74
Aluminum (ugfL} NA, NA  <127.00 NA NA <127.00
Arsenic (uvafl) NA NA 2.37 NA NA 375
Barium (vg/l) NA NA 10.60 NA NA 35.00
Beryllium {ug/l) NA NA <0.11 NA, NA <0.11
Boron (ug/L) NA NA <4.50 NA NA <4.50
Cadmium {ugl) NA <0.50 <0.14 "MNA <050 <0.14
Calciun (ug/L) NA NA 1.90 NA NA 220
Chromium {ugft) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (g} NA NA <0.50 NA NA <0.50
Copper (gL} NA <4.00 1,06 NA <4.00 D.50
fron {Lg/L) NA NA €16.80 NA NA 720.70
Lead (wafl} NA <2.00 <0.30 NA <2.00 <0.30
Magnesium (ug/L) NA NA 1.30 NA NA 1.30
Manganese (ug/lL) NA NA 30.90 NA NA, 1586.00
Mercury (g/l) NA NA NA NA NA NA
Nickel {ug/l) NA NA <2.00 NA, NA <2.00
Potassium (ug/l) NA NA 2.00 NA NA, 1.80
Selenium (ug/l) NA NA <3.00 NA NA <3.00
Sodium (ug/L) NA NA 3.70 NA NA 3.80
Vanadium (v gfiL) NA NA <1.00 NA NA <1.00
Zinc {ugfL} NA <8.00 1.40 NA <8.00 210
Hardness {mgiL} NA 11.40 10.00 NA 9.60 11.00
DO {mgl) NA NA 6.96 NA NA 048
pH NA NA 6.55 MNA NA 640
Water Temp (°C) NA NA 31.90 NA NA 27.00
Alicalinity (mag/L} 13.70 15.00 9.00 17.60 16.00 14.00
Bromide {(mg/t) MNA NA 0.07 NA NA 0.07
Chloride (mg/L} 3.30 572 4.22 3.10 5.74 FRT
Fluoride (mg/.) NA NA 0.09 NA MA 0.08
Sulfate (mg/l) 6.00 3.00 3.83 6.00 3.00 349
NH3-N (mg/L) 0.05 0.03 0.02 0.08 0.03 0.04
NO3-N (mgll) 0.02 0.01 D.04 0.02 0.01 0.04
O-PHOS (mgl) 0.03 0.02 .02 0.03 .02 0.03
T-PHOS (ma/L) 0.11 0.11 G.10 0.15 0.10 0.12
TKN (mo/l) NA NA 1.04 NA NA 1.08
TOC {mg/l) 13.40 1240 918 14.00 10.40 9.00
BCD {mg/L) NA NA NA NA NA NA
Turbidity (NTU) 8.00 7.00 10.00 9.40 7.00 10.00
T5S {mall) NA 7.00 450 NA 7.50 5.50
TDS (mg/l) NA 64.00 66.00 NA 60.00 70.00
Conductivity {(micro-mhosficm) 4210 57.30 NA 48.80 . 57.40 NA

Fecal Coliform {col/100 mi) Is NA 8 7§

11/4 NA -] 4

¢ NA 0 5

r1 NA 7 2

s NA 10 7

Gm Mean NA 7.3 62
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TABLE A-40. Water Quality Data from Lake Cox Creek.
Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chilorophyll a (ug/L) NA 142 18.60

Secchi (in) INA 31.00 40.00

Trophic Index NA 2.50 112
Aluminum (U g/L) NA, NA  <127.00 MNA NA 296.90
Arsenic (Ugt) NA NA <1.00 NA NA 214
Barium {ug/L) NA NA 24.20 NA NA 82.90
Beryllium {rg/L} NA NA <0.11 NA NA <0.11
Boron {ug/l} NA NA <4.50 NA NA <4.50
Cadmium (ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calcium (ug/l) NA NA 1.80 NA NA 4.10
Chromium {ug/L) NA <1.00 <0.40 MNA <1.00 0.40
Cobalt (ugh ) NA NA <0.50 NA NA 4.31
Copper (vg/L) NA <4.00 D.61 NA <4.00 <(}.50
ron (ugiL) NA NA 74.40 NA NA  6480.00
Lead (ug/L) NA <2.00 <0.30 NA <2.00 <0.30
Magnesium {wg/l) NA NA 1.00 NA NA 1.30
Manganese (ug/L) NA NA 1.70 NA NA 1470.00
Mercury (ug/L) NA NA NA NA NA NA
Nickel {vg/l) NA NA <2.00 NA MNA <2.00
Potassium {ug/L) MNA NA 140 NA NA 1.60
Selenium {wg/L} NA NA <3.00 NA NA <300
Sodium {ug/t) NA NA 1.70 NA NA 1.50
Vanadium (ugiL) NA NA <1.00 NA NA 2.00
Zinc (ugf) NA <8.00 12.50 NA <8.00 10.80
Hardness (mgfl) MNA 2.50 9.00 NA 13.20 15.00
DO (mgiL) NA NA 7.29 NA NA 0.80
pH NA NA 7.18 NA NA 6.61
Water Temp (°C) NA NA 31.10 NA MA 15.60
Alkalinity (mg/L) - NA, 11.00 6.00 NA 24.00 19.00
Bromide (mg/L) NA NA 0.04 NA NA 0.05
Chioride {mg/L} NA 244 184 MA 3.37 213
Fluoride {mg/L) NA NA 0.05 NA NA 0.05
Sulfate (mg/L) NA 510 4.29 NA Q.10 2.56
" NH3-N (mg/L) NA 0.06 0.01 NA 0.24 0.28
NO3-N (mg/t) NA - 0.01 0.02 NA 0.01 0.03
O-PHOS (mgiL) NA 0.015 0.01 NA 0.04 0.1
T-PHOS (mgiL) NA 0.08 0.03 NA 0.07 0.04
TKN {mg/L) NA NA 0.62 NA NA 124
TOC (mgfL) NA, 8.50 5.14 NA 12.80 8.46
B8OD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) NA 6.00 5.40 NA 18.00 35.00
TSS (mg/L) NA 3.00 350 NA 16.00 11.50
TDS (mgil) NA 36.00 37.00 NA 59.00 60.00
Conductivity (micro-mhos/cm) NA 19.90 NA NA 587.70 NA

Fecal Coliform (col/100 ml) Is NA 8 68

1 1/4 NA 13 88

[ NA 10 1

r /4 NA 8 25

rs NA, g 40

Gm Mean NA 9.5 36.6
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TABLE A-41. Water Quality Data from Lake Frierson.

Epilimnion Hypolimnion :
1989 1994 1899 1989 1994 1999
Chilorophyll a (ugfl.) 30.00 2571 6.40
Secchi (in) 22.00 8.00 14.00
Trophic Index 4.09 24.34 12.85
Aluminum (¢ g/L) NA NA  1063.00 MNA MNA 443.60
Arsenic (v g/L) NA NA <1.00 NA NA 143
Barium (ug/L) NA NA, 35.70 NA NA 45.20
Beryllium (ugil) NA MNA <0.11 MNA NA <0.11
Boron (v g/L) NA NA 14.30 NA NA 12.70
Cadmiurn (ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calgium {ug/L) NA, NA 3.60 RA NA 4.00
Chromium (v g/l) NA “<1.00 0.88 NA <1.00 0.5%
Cobalt (wg/L) NA NA <0.50 NA NA 0.87
Copper (1 g/} NA <400 1.7 NA <4.00 1,39
fron {ug/L) NA NA  1016.00 NA NA 533.00
Lead {ug/L) NA <2.00 .79 NA <2.00 0.58
Magnesium (ug/L} NA NA 1.50 NA NA 1.50
Manganase (v g/L) NA NA 23.00 NA NA, 1065.00
Mercury (ug/L) : NA NA NA NA NA NA
Nickel {trg/L) NA NA <2.00 MNA NA <200
Potassium {(ug/l) NA NA 3.40 NA NA 3.50
Selenium {ugil} NA NA <3.00 NA NA <3.00
Sodium (ug/L} NA, NA 1.70 NA NA 1.70
Vanadium (v g/L) NA NA 2.34 NA NA 1.60
Zinc (ug/L) NA <8.00 13.90 NA <8.00 6.90
- Hardness {mg/L} NA 2460 15.00 MNA 17.10 16.00
DO (mg/iL) NA NA 5.44 NA NA 0.22
pH NA NA 6.87 NA NA 6.33
Water Temp (°C) NA NA 32.20 NA NA 26.27
Alkalinity (mg/L) 14,20 18.00 14.00 15.20 17.00 18.00
Bromide (mg/L}) NA, NA 0.02 NA NA <0.01
Chloride (mgL) 2.00 2.97 2.22 2.10 3.73 2.14
Fiuoride (mg/L) NA NA 0.08 NA NA 0.08
Sulfate {mg/L) 4.00 6.90 5.63 5.00 6.90 5.15
NH3-N {mg/l) 0.05 0.22 0.09 0.16 (.46 045
NO3-N {mgsL) 0.02 0.03 0.05 0.02 0.04 0.04
O-PHOS (mg/L} 0.03 0.21 0.05 0.03 .21 Q.07
T-PHOS (mg/L) 0.06 0.17 0.14 0.06 .20 0.17
TKN {mg/L) ©NA NA 1.10 NA NA 1.39
TOC (mg/L) 5.90 NA 7.98 5.50 NA 833
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 16.00 76.00 75.00 26.00 93.00 81.00
TSS (mg/L) NA 47.00 15.00 NA 76.00 25.00
TDS (mg/L) 47.00 111.00 136.00 53.00 109.00 138.00
Conductivity (micro-mhos/cm) 42.80 46.00 MA 44 10 50.00 NA
Fecal Coliform {col/100 ml) Is NA 68 3
11/4 NA 11 43
c NA 400 <3
r1/4 NA 34 20
rs NA 20 9
Gm Mean NA 45.9 8.3
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TABLE A-42. Water Quality Data from Lake Storm Creek.

Epilimnion Hypolimnion
19549 1994 1999 1989 1994 1999
Chiorophytl a (vg/l) T4.6. 60.74 38.50
Secchi {in) 21.00 23.00 29.00
Trophic Index 7.84 5.64 2.78
Alurninum (ug/Ll) NA NA  <127.00 NA NA <{27.00
Arsenic (uarit) NA NA 26.81 NA NA 136
Barium (ug/L) NA NA 23.00 MNA MNA 99.70
Berylfium (Lg/L) NA NA <0.11 NA NA <0.11
" Boron {ug/l) NA NA <4.50 NA NA <4 .50
Cadmium (ug/l) NA <0.50 <0.14 NA <0.50 <0.14
Calcium {ug/L} NA NA 18.20 NA NA 21.30
Chromium (ug/L} " NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (trg/L) NA, NA <0.50 NA NA <(.50
Copper (v gL} NA <4.00 0.59 NA <400 <0.50
fron {u g/} NA NA <15.00 NA NA 3766.00
Lead (ug/L) NA <2.00 <0.30 NA <2.00 <0.3¢
Magnesium (1 g/} NA NA 8.30 NA NA 8.70
Manganese (wg/l) - NA NA 2.10 NA NA 4132.00
Mercury (1 g/L) NA NA NA NA NA NA
Nickel {eg/L) NA NA <2.00 NA NA <2.00
Potassium {ua/t) NA NA 2.30 NA NA, 2.50
Selenium (vg/l) NA NA <3.00 NA NA <3.00
Sodium {vg/L} NA NA 1.40 NA NA 1.50
Vanadium (ug/L) NA NA 1.38 NA NA <1.00
Zine (ugil) NA <8.00 <1.00 NA <8.00 1.70
Hardness (mg/L} : NA 76.50 80.00 NA 106.00 89.00
DO (mg/L} NA NA 8.33 NA NA 0.16
pH NA NA 8.03 NA NA 713
Water Temp (°C) : NA NA 32.40 NA NA 12.90
Alkalinity (mgy/L) 69.10 84.00 90.00 86.20 118.00 114.00
Bromide (mg/L) NA NA 0.03 NA NA 0.03
Chloride {mg/L) 140 1.72 1.47 1.60 1.76 1.58
Fluorige {(mg/L) MNA MNA 0.09 NA NA Q.12
Sulfate {mg/L) 7.00 4.10 374 14.00 9,20 1.27
NH3-N (mg/L) 0.05 0.10 <0.01 1.585 1.7¢ 172
NO3-N {mg/L) 0.02 0.03 <0.01 0.02 0.03 0.01
O-PHOS (mg/L) 0.03 0.02 0.01 0.28 .20 0.1
T-PHOS (mg/l} 0.09 0.07 0.04 0.40 0.46 0.56
TKN {mg/L) NA NA MNA NA NA NA
TOC {mg/L} 8.50 10.50 8.10 8.40 10.50 7.35
BOD (mg/l) NA NA 5.42 NA NA 5.91
Turbidity (NTU} .00 10.00 8.00 16.00 14.00 10.00
TSS (mo/l) NA 4.00 4.50 NA 6.00 7.00
TDS (mgfL) 21.00 100.00 116.00 110.00 126.00 134.00
Conductivity {micro-mhos/cm) . 140.00 159.00 NA 174.00 223.00 NA
Fecal Coliform (col/100 ml) Is NA 850 g '
F144 NA a 3
c NA 0 <3
r 14 NA 2 <3
s NA 0 3
Gm Mean NA 41.2 3.7
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TABLE A-43. Water Quality Data from Lake Calion.

Epilimnion Hypolimnion
1989 1994 1999 1989 1994 1999
Chlorophyli 2 (ug/L) 9.40 4.75 10.00
Secchi (in} 27.00 41.00 34.00
Trophic Index 2.57 1.48 1.35
Aluminum (ug/L} NA NA  <127.00 NA NA <127.00
Arsenic (ugiL) NA NA <1.00 NA NA <1.00
Barium (v g/l NA NA 39.20 NA, NA 40.90
Beryllium {va/l) NA NA <. NA NA <011 -
Boron (ug/lL} MNA NA 7.50 NA NA 8.50
Cadmium {vg/t) NA <0.50 <0.14 NA <0.50 0.25
Calcium {ug/L} NA NA 4.90 NA NA 4.90
Chromium (tg/L) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (v g/L) NA NA <0.50 NA NA <0.50
Copper (ug/l) NA <4.00 0.52 ) NA <4.00 427
fron {ugiL) NA NA, 102.30 NA NA 117.80
Lead (ug/l) NA <2.00 <0.30 NA <2.00 .43
Magnesium {vg/L) NA NA 1.60 NA NA 1.60
Manganese {ug/L} NA NA 4.10 NA NA 29.40
Mercury (rgil) NA NA NA NA NA NA
Nickel (ug/L) NA NA <2.00 NA, NA <2.00
Potassium (v g/L) MNA NA 1,30 - NA NA 1.90
Selenium (ug/l) NA NA <3.00 NA NA <3.00
Sodium {ug/L) NA NA 10.90 NA NA 11.30
Vanadium {ug/l) NA NA <1.00 NA MNA <1.00
Zinc (ug/L) NA <B8.00 8.40 NA 21.00 24.70
Hardness (mg/L} A 18.00 19.00 NA 18.00 19.00
DO (mgh) NA NA 7.70 NA NA 6.16
pH NA NA 6.88 NA NA 6.45
Water Temp (°C) NA NA 33.20 NA NA 31.40
Alkalinity {mg/L} 8.80 15.00 12.00 9.80 16.00 12.00
Bromide (mg/L) NA . NA 0.3¢ NA NA .30
Chiloride {mg/L) 9.40 23.10 22.50 9.00 23.30 22.00
Fluaride (mg/L) NA NA 0.08 NA NA 0.08
Sulfate {mg/L} 6.00 1.80 3.12 - 7.00 3.00 251
NH3-N {mg/L} 0.05 .12 0.03 0.05 0.03 0.02
NO3-N (mgh) 0.02 0.01 0.03 - 0.02 0.01 0.03
O-PHOS (mgil)y - 0.03 0.02 0.01 0.63 0.02 0.1
T-PHOS (mgfl) 0.06 0.06 0.04 0.06 0.08 0.04
TKM {mg/L) NA NA 1.05 NA NA 1.28
TOC {mgN.) 12.00 9.10 8.1 12.40 10.10 7.2
BOD (mgiL) NA NA NA NA NA NA
Turbidity (NTU) 7.00 3.00 5.10 15.00 5.60 8.50
TSS (mgiL) NA 3.00 3.50 NA 13.00 6.50
TDS (mg/L} NA 80.00 84.00 NA 80.00 82.00
Conductivity {(micro-mhos/cm) 60.00 115.30 NA 61.40 116.80 NA
Fecal Coliform (col/100 mi) Is NA 7 6440 :
t1/4 NA 8 600
c NA 7 280
T 14 NA 7 480
rs NA 10 520

Gm Mean NA 7.7 485.0
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TABLE A-44. Water Quality Data from Lake Poinsett.

Epilimnion Hypolimnion

1989 1994 4999 1989 1994 1999

Chilorophyll a (ugi/L) 4 1.57 <1.00

Secchi (in) 73.00 38.00 44.00

Trophic Index 0.47 1.6 0.57
Aluminum (v g/t) NA NA  <127.00 NA NA <127.00
Arsenic {ug/L) NA NA 1.08 NA NA 8.98
Barium (tg/L) NA NA 17.70 NA NA 60.40
Berylliurm (ug/l) NA NA <0.11 NA NA <0.11
Boron {ug/L}) NA NA 17.50 NA NA 17.20
Cadmium (vg/b) NA <0.50 <0.14 NA <{3.50 <14
Calcium (ug/L) NA MNA 270 NA, NA 3.70
Chromium {ug/l) NA <1.00 <0 40 NA <1.00 <(.40
Cobalt {ugiL) NA NA <0.50 NA NA 1.16
Copper {uagflL} NA <4.00 1.18 NA <4.00 <0.50
Iron (ug/t) NA NA 18.80 NA NA 3096.00
Lead {ug/l) NA <2.00 <0.30 NA <2.00 <{0.30
Magnesicm (v g/L) NA MNA 2,80 NA NA 3.40
Manganese (ug/l) NA NA 1.00 NA NA 4214.00
Mercury (uoik) NA NA NA NA NA NA
Nickel (ug/l) NA NA <2.00 NA NA <2.00
Potassium (L g/l) NA NA 3.10 MNA MNA 2.10
Selenium {ug/L) NA NA, <3.00 NA MNA <3.00
Sodium (ugiL) NA NA 4,30 NA NA 410
Vanagium {ug/l} NA NA <1.00 NA NA 1.10
Zinc {ugfl) NA <8.00 <1.00 NA 10.00 1.30
Hardness (mg/L} NA 17.10 18.00 NA 24.60 23.00
DO (mg/l) NA NA 10.04 NA NA 0.15
pH NA NA 7.31 MA MNA 6.66
Water Temp (°C) NA NA 29.36 NA NA 18,77
Alkalinity (mg-) 8.80 9.00 7.00 29.40 23.00 36.00
Bromide (mg/l.} NA NA 0.03 NA NA 0.04
Chiaride {mg/L} 3.20 2.41 33 3.20 3.43 3.2¢
Fluoride {mg/L) NA NA 0.10 NA NA 012
Sulfate {mg/L} 15.00 15.80 18.00 13.00 18.20 5.94
NH3-N {mgil} 0.11 0.13 <0.01 0.78 0.84 1.47
NO3-N (mg/l) 0.02 0.01 0.01 0.02 Q.01 0.a1
O-PHOS (mg/L) 0.03 0.02 0.01 0.15 G.45 0.03
T-PHQS (mafil) 0.03 .06 0.02 0.28 0.44 0.18
TKN (mgrL) NA NA 0.52 NA NA 2.06
TOC (mg/L) 410 NA, 417 5.30 NA 5.48
BOD {mg/L) MNA NA NA NA NA NA
Turbidity (NTU) 2.00 5.00 4.30 25.00 30.00 23.00
TSS (mgil) NA 4.50 3.0 NA 24.00 9.50
TDS {(mg/t) 48.00 51.00 59.0 77.00 82.00 71.00
Conductivity (micro-mhos/cm} 62.10 64.00 NA, §0.50 94.00 NA

Fecal Coliform (col/100 ml} Is NA 240 3

1114 NA 52 <3

c NA 23¢ <3

ri/d NA 44 <3

+:] NA 58 28

Gm Mean NA 94 4.7
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TABLE A-45. Water Quality Data from Lake Bear Creek.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a {ug/l) 72.2 38.81 37.60

Secchi (in) 15.00 17.00 24.00

Trophic Index 10.81 8.28 3.48
Aluminum (v g/L) NA NA  <127.00 NA NA <127.00
Arsenic (ugfl) NA NA 1.77 NA NA, 23.42
Barium {vgfl) NA NA 17.20 NA NA 74.10
Beryllium (1g/L) NA NA <0.11 MNA NA <0.11
Boron (vg/L) NA NA <4.50 NA NA <4.50
Cadmium (ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calgium {ug/) NA NA 11.80 NA NA 15.40
Chromium (ug/L) NA <1.00 <(.40 NA <1.00 <0.40
Cobalt {ug/L} NA NA <0.50 NA NA 0.59
Copper (ug/L) NA <4.00 0.60 NA <4.00 1.00
Iron (L gil) NA NA <15.00 - NA NA 3540.00
Lead (ug/l) NA 5.90 <0.30 NA 3.00 <0.30
Magnesium (v g/l) NA, NA 5.80 NA NA 6.50
Manganese (ug/L) NA NA 2.50 NA NA 2685.00
Mercury {ug/t) NA NA NA MNA NA NA
Nickel {ug/L} NA NA <2.00 MNA NA <2.00
Potassium (ugfL) MNA NA 2.30 NA NA 2.40
Selenium (rg/l) NA NA <3.00 NA NA <3.00
Sodium (ug/L) NA NA 1.30 NA NA 1.50
Vanadium (ug/t) NA NA <1.00 NA NA <1.00
Zing {ugfL) NA <8.00 <1.00 NA <8.00 5.40
Hardness (mg/L) ' NA 70.20 53.00 NA 85.80° 65.00
DO {mgflL) NA NA 9.20 NA NA 0.16
pH NA NA 8.91 NA NA 6.44
Water Temp (°C) NA NA 31.50 NA NA 12.30
Alkalinity {mg/L.) 55.90 76.00 63.00 79.40 $6.00 86.00
Bromide {mg/L) NA NA <0.01 NA NA 0.03
Chloride (mg/L) 1.70 1.90 1.73 1.80 2.06 2.1
Fiuoride (mg/L) NA NA 0.09 NA NA 0.08
Sulfate (mg/L) 6.00 3.20 2.40 17.00 9.00 1.22
NH3-N (mg/L) 0.05 0.10 <0.01 1.73 1.60 1.59
NO3-N {mg/L) 0.02 0.03 0.1 ¢.02 0.02 0.01
0-PHOS (mg/L) 0.03 0.02 0.01 0.44 0.37 0.08
T-PHOS {mglL) 0.09 0.12 0.05 .51 0.46 0.20
TKN {mg/L) NA NA NA NA NA, NA
TOC (mg/L) 8.60 13.00 9.12 8.50 11.50 7.71
80D (mgiL) NA NA 5.94 NA NA 4.43
Turbidity (NTL) 15 14 12.00 5.4 10 4,50
TSS (mg/L} NA 5.50 4.50 NA 2.50 3.50
TDS {mg/L) 80 93 93.00 104 108 112.00
Conductivity (micro-mhosfcm) -~ 116 139 NA 162 182 NA

Fecal Coliform (col/100 mi) Is NA 0 8

11/4 NA o] <3

c NA 0 <3

ri/4 NA 0 <3

S NA 0 3

Gm Mean NA 4] 34
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TABLE A-46. Water Quality Data from Upper White Oak Lake.

Epilimnion Hypolimnion

198% 1994 1999 1989 1994 1999

Chlorophyll a (1 g/L) 21.00 2770 31.00

Secchi {in) 37.00 34.00 33.00

Trophic Index 3.00 3.40 2.24
Alyminum {tgfL) NA NA NA NA NA NA
Arsenic ((g/L) NA NA NA NA NA NA
Barium (v a/L) NA NA NA NA NA NA
Beryllium {ug/l) NA NA NA NA NA NA
Boron {ug/l) NA NA NA NA CNA NA
Cadmium (vg/L) NA <0.50 NA NA <0.50 NA
Calcium (vg/L} NA NA NA NA NA NA
Chromium {&rg/l) NA <1.00 NA NA <1.00 NA
Cobalt (tg/l) NA NA NA NA NA NA
Copper (uvgil) NA, <4.00 NA NA <4.00 NA
fron (ug/L) NA NA NA NA NA NA
Lead (ug/L) NA <2.00 NA NA <2.00 NA
Magnesium (ug/L) MNA NA NA NA NA NA
Manganese (v g/L) NA NA NA NA NA NA
Mercury (Lg/lt) NA NA NA NA NA, NA
Nicket (tg/L) NA NA NA NA NA NA
Potassium (1 g/L) NA NA NA NA NA NA
Selenium (uglL) NA NA NA NA NA NA
Sodium (ugil) NA NA MNA NA MNA NA
Vanadium (v g/L) NA NA MNA NA MNA NA
Zing {u g} NA <8.00 NA NA <8.00 NA
Hardness (mg/L} “NA 6.30 NA NA 16.50 NA
DO (mg/L) NA NA 8.68 NA NA 0.30
pH NA NA 7.64 NA NA 6.26
Water Temp (°C) NA NA 31.26 NA NA 24.30
Alkalinity (mg/L) 7.80 9.00 7.00 21.50 27.00 31.00
Bromide (mg/L) NA NA 0.18 NA NA 0.18
Chloride (mgfL) 3.00 2.3 7.48 3.30 2.89 7.55
Fluoride (mg/L) NA NA 0.04 NA NA 0.04
Sulfate {mg/L) 3.00 NA 2.80 14.00 14.40 2.93
NH3-N (mg/L) 0.06 0.03 0.07 0.05 0.83 2.82
NQ3-N (mg/L} 0.a2 NA 0.07 0.02 0.01 0.02
O-PHOS (mg/l.) 0.05 0.02 0.02 Q.03 0.02 0.02
T-PHOS (mgi/L) 0.09 0.09 0.04 0.08 0.09 0.04
TKN (mgfL} NA NA 116 NA NA 4.81
TOC (marl) NA 8.80 6.83 NA 12.80 13.05
BOD {mg/l} NA MNA NA NA MNA NA
Turbidity (NTU) 3.00 4.00 MA 7.00 8.60 NA
TSS (mgiL) NA 2.50 NA NA 6.50 NA
TDS (mgiL) 44.00 27.00 NA 75.00 67.00 NA
Conductivity (micro-mhos/cm) 23.50 2510 NA, 45.90 60.20 NA

Fecal Coliform (coi/100 mi) Is NA 90 54

1 1/4 MNA 80 <3

[+ MNA 32 11

r/d NA 100 20

s NA 25 14

Gm Mean MA, 53.3 13.8
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TABLE A-47. Water Quality Data from Lake Atkins.

Epilimnion Hypolimnion '
1989 1994 1999 1989 1994 1999 '
Chlorophyli a (vg/L}) 134 12.82 7.70
Secchi (in) 30.00 38.00 25.50
Trophic Index 1.78 2.57 3.01
Aluminum (ug/L) NA NA  <127.00 MA NA <127.00
Arsenic (v g/l) NA NA 1.92 NA NA 3.66
Barium (ug/l) NA NA 12.20 NA NA 82.30
Beryllium (ug/L) NA NA <0.11 NA NA <0.11
Boron {(ug/l} NA NA 1210 NA NA 11.10
Cadmium (v g/L) NA NA <0.14 NA NA <0.14
Calcium {ugfl) NA NA 3.10 NA NA 7.00
Chromium (v gfl) NA NA <0.40 NA MNA <0.40
Cobalt (ug/L) NA NA <0.50 NA NA <0.50
Copper (1g/L) NA NA <0.50 NA NA, <0.50
kron {(ug/L) NA NA  <15.00 NA NA 93.50
Lead (wg/l) NA NA <0.30 NA NA <0.30
Magnesium {(ug/L) NA NA 2.50 NA NA 2.60
Manganese {ug/L) NA NA 1.50 NA MNA 5313.00
Mercury (v g/L} : NA NA NA NA NA NA-
Nickel {zg/L) NA NA. <2.00 NA NA <2.00
Potassium (ug/l) : NA NA 3.20 NA NA 3.00
Selenium (wg/L) NA NA <3.00 NA NA <3.00
Sodium (ug/L) NA NA, 4.50 NA NA 430
Vanadium (ug/L) NA NA <1.00 NA NA <1.00
Zinc (ugiL) NA NA 1.80 NA, NA 1.00
Hardness {mg/L) NA 20.10 18.00 : NA 20.10 28.00
DO (mg/L) © NA NA 6.85 NA NA 0.08
pH MNA NA 7.27 NA NA 6.97
Water Temp (°C), MNA NA 28.40 NA NA 22.10
Alkalinity (mg/L) 20.50 22.00 20.50 20.50 20.00 47.50
Bromide (mg/L}) NA MNA .05 NA NA 0.05
Chioride {mg/L) 3.60 4.40 4.30 -3.40 4.08 4.21
Fluoride (mg/L) NA NA, 0.14 NA NA 0.13
Sulfate (mg/L) 3.00 3.80 422 4,00 3.80 2.05
NH3-N (mg/L) 0.20 0.22 0.02 0.19 0.08 1.18
NO3-N {mg/L} .02 0.03 Q.03 0.02 0.03 0.03
O-PHOS (mg/L) 0.03 0.03 0.02 0.03 0.02 0.02
T-PHOS {mgiL) 0.04 0.09 0.07 0.05 0.09 0.08
TKN {mg/L) NA NA 1.11 NA NA 2.42
TOC (mgfl.) NA 9.50 599 NA 8.40 5.72
BOD {mgiL.) NA NA NA NA NA NA
Turbidity (NTL) 4.00 3.00 5.60 4.50 3.40 6.70
TSS (mg/L) ' NA 2.00 6.00 NA, 3.00 7.00
TDS (mgiL) 47,00 44.00 53.00 50.00 49.00 70.00
Conductivity (micro-mhosfem} 61.50 67.20 NA 61.10 35.50 NA
Fecal Coliform {col/100 mi} Is NA 2 <2
11/4 NA ¢] 4
[ NA o] 3
ri/4 NA ] 3
s NA 0
Gm Mean NA 3.2 341
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TABLE A-48. Water Quality Data from Lake Overcup.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a {(ug/) 19.60 1414 NA

Secchi (in) 28.00 31.00 NA

Trophic tndex 4.63 3.27 NA
Aluminum (v g/} NA NA NA NA NA NA
Arsenic (ug/L) NA NA NA NA NA NA
Barium {uwg/L) . NA MNA NA NA NA NA
Beryllium {vg/L} NA MNA NA, NA NA NA
Boron (ugfl} NA NA NA NA NA NA,
Cadmium {zg/L) NA <0.50 NA NA <0.50 NA
Calcium (ugit) NA NA MNA NA NA MNA
Chromium {ugfl) MNA <1.00 NA NA <1.00 NA,
Cobalt {ug/t) NA NA NA NA NA NA
Copper {ug/l) NA <4.00 NA NA <4.00 NA
Iron (v giL) NA, NA NA NA NA NA
Lead (ug/L) NA <2.00 NA NA <2.00 NA
Magnesium {ug/L) NA NA NA NA NA NA
Manganese (ug/l.} NA NA NA NA NA NA
Mercury (tg/L) NA NA NA NA NA NA
Nickel {ug/L) MNA NA NA NA MA NA
Potassium {ug/l) MNA NA NA NA NA NA
Seleniumn (v g/L} NA, NA, NA NA NA NA
Sodium (L gL} NA MNA NA NA NA NA
Vanadium {ug/L) NA NA NA NA NA MA
Zinc {ugil) NA, 9.00 NA NA 2.00 NA
Hardness (mg/L} NA 29.10 NA NA 24.60 NA
DO (mg/t) NA NA NA NA NA NA
pH NA NA NA NA NA NA
Water Temp (°C) NA NA NA NA NA . NA
Atkalinity (mg/L} 23.40 36.00 NA 42.00 28.00 NA
Brornide (mg/L) NA NA NA NA NA NA
Chloride {mg/L) 4.60 - 4.89 NA 4,50 4.87 NA
Fluoride {mg/L) NA NA NA NA NA NA
Sulfate (mg/L) 3.00 260 NA 4.00 1.50 NA
NH3-N (mg/L) 0.26 0.49 NA 1.13 0.08 NA
NO3-N {mg/L) 0.02 (.03 NA 0.02 0.03 NA
O-PHOS (mg/L) Q.03 0.02 NA -+ 08.03 0.01 MNA,
T-PHOS {mg/L} 0.11 0.00 NA 0.13 0.0g NA
TKN {mg/L) NA NA NA NA NA NA
TOC (mort) NA 11.90 NA NA 12.00 MNA,
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 4.00 5.00 NA 5.50 5.20 NA
TSS (mgil) : NA 5.50 NA NA 6.50 NA
TDS (mg/L) 42.00 80.00 NA 62.00 60.00 NA
Conductivily (ricro-mhos/cm) 67.00 89.50 NA 09.7¢ 81.20 NA

Fecal Coliform (col/100 mlj Is NA 18 NA

11/4 NA 0 NA

c NA 2 NA

ri/4 NA 2 NA

s NA 17 NA

Gm Mean NA 59 NA

' Station not coliected in 1999
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TABLE A-49. Water Quality Data from Lower White Qak Lake.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a (ug/L) ' 13.40 6.94 11.20

Secchi (in) 59.00 48.00 38.00

Trophic Index 141 1.56 0.87
Aluminum (ugfl) NA NA NA NA NA NA
Arsenic (4 g/L) NA NA NA NA NA NA
Barium (¢g/l) NA NA NA NA NA NA
Beryllium (ug/l) NA NA NA NA NA NA
Boron {ugil) NA NA NA NA NA NA
Cadmium {ug/L) NA <0.50 NA ' MNA <0.50 NA
Calcium (ugil) NA NA NA MA NA NA
Chromiurn (v /L) NA <1.00 MA NA <1.00 NA
Cobalt (ug/l) MNA NA NA NA NA NA
Copper (ug/L) NA <4.00 NA NA <4,00 NA
Iron {ugit) NA NA NA NA NA NA
Lead {vgil) NA <2.00 NA NA - <200 NA
Magnesium {¢g/Ll) NA MA. NA NA NA NA
Manganese (ug/L) : NA NA NA KA NA NA
Mercury (zgil) NA NA NA MNA, NA NA
Nigkel (gL NA NA NA NA NA NA
Potassium (v g/L) NA NA NA NA NA NA
Selenium (v g/L) NA NA NA NA MNA NA
Sodium {ug/L} NA NA MNA NA NA NA
Vanadium {ug/l) NA NA NA NA NA NA
Zinc {ugt) A S.00 NA NA 8.00 NA
Hardness {mg/L} NA 2.50 " NA NA 810 NA
DO (mgL) NA NA 8.43 NA NA 0.30
pH NA NA 7.34 NA, NA 6.08
Water Temp (°C) NA NA 3048 NA NA . 2450
Alkalinity (mg/L) 6.80 11.00 6.00 ‘ 13.70 16.00 13.00
Brornide (mg/) NA NA 0.07 NA NA 0.08
Chloride {mg/i.} 240 2.47 210 230 2,38 2.08
Fluoride (mg/L} NA NA 0.03 NA NA 0.03
Sulfate (mg/L) 2.00 1.80 2.24 3.00 1.80 2.02
NH3-N {mg/L) 0.05 0.07 0.13 0.19 0.41 0.70
NQ3-N (mg/L) 0.02 Q.02 0.15 0.02 0.02 0.05
O-FHOS {mg/L) 0.03 0.02 0.02 0.03 0.02 D.02
T-PHOS {mgiL) 0.07 0.07 0.02 0.07 0.08 0.02
TKN {mg/L) NA NA 1.05 NA MA 168
TOC (mgfL) MNA 7.50 7.60 ' NA, 7.30 6.95
B80OD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 2.00 3.00 NA 3.00 14.00 NA
TSS (mgit) NA 1.00 NA NA 2.50 NA
TDS {mglL) 33.00 25.00 NA 42.00 33.00 NA,
Conductivity (micro-mhos/cm) 22.80 24.00 NA 33.30 42.00 NA

Fecal Coliform {col/100 mi) Is NA 2 9

I /4 NA 5 6

[ NA, 8 6

r 44 NA 5 6

s NA 8 40

Gm Mean NA 5 8.5
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TABLE A-50. Water Quality Data from Harris Brake Lake.

Epilimnion Hypolimnicon

1989 1994 1999 . 1989 1994 1999

Chlgorophyll a (ug/L) 214 27 2.20

Secchi (in) 42.00 37.00 29.00

Trophic Index 2.89 1.02 1.34
Aluminum (¢ g/L) NA NA  <127.00 NA NA <127.00
Arsenic (uglL) NA NA 1.82 NA NA 217
Barium (ug/L) NA NA <8.80 NA NA <8.80
Beryilium (v g/L) NA NA <0.11 NA NA <0.11
Boron (v gL} NA NA 10.60 NA NA 9.60
Cadmium (ugiL) NA <0.50 <0.14 NA <0.50 <0.14
Calcium (ug/t) NA NA 2.20 NA NA 2.60
Chromium {ugfl) NA <1.00 <(.40 NA <1.00 <0.40
Cobalt {ug/L) NA NA <Q.50 NA NA <0.50
Copper {ug/L) NA <4.00 <(.50 NA <4.00 0.61
Iron {ug/l) NA MNA <15.00 NA NA <15.00
Lead (ug/l) . NA <2.00 <Q.30 NA <2.00 <0.30
Magnesium (uafl) NA NA 1.80 NA NA 1.70
Manganese (ug/L) NA NA 1.30 NA NA 886.10
Mercury (ug/L) NA NA NA NA NA NA
Nickel (LgfL) NA NA <200 NA NA <2.00
Potassium (ug/L) NA NA 0.580 NA NA 1.30
Selenium (v g/L) NA NA <3.00 NA NA <3.00
Sodium {ug/L) NA NA 2.50 NA NA 2.70
Vanadium (ug/L) MNA NA <1.00 NA NA <1.00
Zinc (v g/L) NA <8.00 330 NA <B8.00 4.60
Hardness (mg/L) NA 17.10 13.00 NA 12.90 13.00
DO (mgiL) NA NA 6.01 NA NA Q.22
pH NA NA 6.94 NA NA 6.70
Water Temp (°C) NA NA 31.10 NA NA 30.10
Alkalinity {ma/L.) 12,70 12.00 14.00 13.70 12.00 16.00
Bromide (mg/L} NA NA 0.04 NA NA 0.06
Chloride (mg/L) 3.20 3.4 3.29 3.20 3.14 3.38
Fluoride {(mg/L.) NA NA 0.09 NA NA 0.09
Sulfate (mg/L) 2.00 2.80 2.78 3.00 2.80 2.64
NH3-N (mg/L) ' 0.17 0.03 <0.01 0.18 0.03 0.16
NO3-N (mg/L) 0.02 0.01 <0.01 0.02 0.03 0.02
O-PHOS (mg/L) 0.03 Q.02 <0.01 0.03 0.02 <0.01
T-PHOS (mg/L) 0.10 0.04 0.03 0.10 0.02 0.05
TKN {mg/L) NA NA 0.67 : NA NA 1.06
TOC {mg/t) NA 5.50 397 NA 530 - 4.56
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 4.00 3.00 2.50 3.00 3.00 4.10
TSS (mg/L}) NA 2.50 2.00 NA 3.00 5.00
TDS (mg/L) 27.00 31.00 37.50 29.00 35.00 41.00
Conductivity (micro-mhos/crm) 37.10 37.20 NA 38.80 36.90 NA

Fecal Coliform (col/100 mi) Is NA 8 4 :

11/4 NA 5 <2

c NA 3 <2

rif4 NA 2 <2

rs NA 16 24

Gm Mean NA 4.7 38
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TABLE A-51. Water Quality Data from Lake Cane Creek.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a {(ugil) 32.6 0.005 9.50

Secchi (in) 28.00 46.00 24.50

Trophic Index 3.66 0.98 2.10
Aluminum (ug/L) NA NA  <127.00 NA NA  <127.00
Arsenic (ug/L) NA NA 1.27 NA NA 329
Barium {ug/L) NA NA 11.00 NA NA 76.00
Beryllium (ug/l) NA NA <0.11 NA NA <0.11
Boron (ugfl) NA NA 22.00 NA NA 20.00
Cadmium (L g/L) NA, <0.50 <0.14 NA <0.50 <0.14
Calcium (ug/il) NA NA 7.30 NA NA 510.00
Chrormium {ug/L) NA <1.00 0.46 NA <1.00 .40
Caobait (ug/L) NA NA <0.50 NA NA 0.58
Copper (ugil) NA <4.00 1.50 NA <4.00 0.57
fron (ugft) NA NA 79.00 NA NA 862.00
Lead (ug/L) NA <2.00 <0.30 NA <2.00 <0.30
Magnesium {ug/l) NA NA 2.20 NA NA 2.200
Manganese (ug/L) NA, NA 10000 - NA NA  3870.000
Mercury (ug/h) NA NA NA NA MNA NA
Nickel {ug/L) NA, NA <2.00 NA NA <2.00
Potassium (v g/L) NA NA <0.48 NA NA <(.46
Selenium (ug/L) NA NA <3.00 NA NA <3.00
Sodium (v ofl) NA NA 5.00 NA NA 5.00
Vanadium (¢ g/L) NA NA <1.00 NA NA <1.00
Zing (1rg/L} NA <8.00 <1.00 NA $.00 3.20
Hardness (mg/L) NA 26.10 27.00 NA 43.80 1283.00
DO (mgil) - NA NA 5.00 NA NA 0.26
pH NA NA 6.56 NA NA 6.41
Water Temp {°C) NA NA 28.90 NA NA 2420
Alkalinity {(mg/L) 16.70 19.00 - 1800 . 69.60 59.00 6.00
Bromide (mg/L} NA NA .06 NA NA 0.06
Chioride (mg/L) 2.60 3.34 350 2.60 387 353
Fiuoride {mg/L) NA NA 0.08 NA NA 0.08
Sulfate {mg/l) 7.00 9.40 10.00 7.00 14.20 7.91
NH3-N (mg/L) 0.05 0.08 <0.005 1.68 1.34 0.26
NO3-N (ma/L) 0.02 0.01 0.02 0.02 0.01 0.02
O-PHOS {mgit) 0.03 0.015 0.01 0.30 0.14 0.01
T-PHOS (mg/L) 0.07 0.05 0.04 0.60 0.22 0.05
TKN {mg/L) NA NA 0.69 NA NA 0.96
TOC (mg/L) NA 8.20 7.10 NA 12.20 660
BOD (mg/} NA MA 1.18 NA NA 1.89
Turbidity (NTU) . 6.00 4.00 NA 22.00 12.00 7.50
TSS (mgiL) NA 2.50 7.00 NA 11.50 7.00
TDS (mgll) 45.00 54.00 56.00 100.00 94.00 72.50
Conductivity (micro-mhos/cm) _ 55.20 NA MNA 136.00 NA NA

Fecal Coliform {col/100 ml) Is NA 260 <4

| 1/4 NA 520 <4

[ NA 31 <4

r /4 NA >5400 4

s NA 168 4

Gm Mean NA 187.9 4

A-T1




TABLE A-52. Water Quality Data from Lake Wilson.
Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyli a (wgilL) 39.50 3.20 19.50

Secchi (in) 38.00 30.00 21.50

Trophic Index 3.14 392 5.37
Aluminum (ug/L) NA, NA  <127.00 NA NA <127.00
Arsenic (ug/l) MNA MNA 6.44 NA NA 7.62
Barium (ugfl) NA NA 11.20 NA NA 32.10
Beryllium {ugfl) NA NA <0.11 NA NA <0.1%
Boron {ug/l) NA NA 31.50 NA NA 30.80
Cadmium (ug/L} NA <(.50 <0.14 NA <0.50 <(.14
Calcium {ug/L) NA NA 5.9¢ NA NA 5.80
Chromium (v g/L) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (ugfi) NA NA <(@.50 NA NA <0.50
Copper (ug/l) NA <4.00 <150 NA <4.00 <0.50
tron {Lg/L} NA NA <15.00 NA - NA 43.00
Lead {ugrl) NA <2.00 <0.30 NA <2.00 <0.30
Magnesiurm {ug/l} NA NA 2.60 NA NA 2.50
Manganese (va/l) NA NA 2.50 NA NA 181.90
Mercury {ug/L) NA NA NA NA NA NA
Nicket (ug/L) NA NA <2.00 NA NA <2.00
Potassium (ugil) MNA NA 4.80 NA NA 4,10
Selenium {ug/l) NA NA <3.00 NA NA <3.00
Scdi_um {ug/L) NA NA 4.80 NA NA 4.20
Vanadium (ug/l} NA NA <1.00 NA NA <1.00
Zing {ugfl) NA <8.00 T 240 NA <8.00 <1.00
Hardness (mg/L) NA 18.90 ° 2500 NA 22.20 25.00
DO (mgh.} MNA NA, 11.76 NA NA 0.35
pH NA NA 9.18 NA NA 6.75
Water Termp (°C) NA NA 33.00 NA NA 29.00
Alkalinity {mg/L) 18.70 29.00 20.00 17.60 30.00 29.00
Bromide (mg/l) NA NA 0.05 NA NA 0.05
_ Chioride {mg/L) 3.50 522 7.29 3.50 5.35 6.40
Fluoride (ma/L) NA NA 0.10 NA NA 0.10
Sulfate (mg/L) 1.00 0.50 2.07 1.00 0.50 1.74
NH3-N (mgr.) 0.05 0.09 0.02 0.11 0.30 0.14
NO3-N (mg/L) 0.02 0.02 0.02 0.02 0.01 0.02
O-PHOS (mgf.) 0.03 0.02 0.01 0.03 0.02 0.02
T-PHOS (mgfL) 0.08 0.13 0.10 0.09 0.14 0.17
TKN {mg/L} NA NA 173 NA NA 2.18
TOC {mg/L) MNA 16.20 8.84 NA 9.40 7.65
BQD {mgfl) MNA NA NA NA NA NA
Turbidity (NTU) 400 4.00 NA 4.50 4.60 NA,
TSS (mgiL) NA 9.00 NA NA B.50 NA
TOS (mg/L) NA 61.00 NA 20.00 58.00 "NA
Conductivity {(micro-mhos/em) 42.50 77.70 NA 44.20 82.80 NA

Fecal Coliform (col/100 mi) Is NA 315 17

1144 NA G2 9

c NA 240 6

714 NA 44 29

s NA &6 23

Gm Mean NA 102.8 14.4

A-72



TABLE A-53. Water Quality Data from Lake Enterprise.

Epilimnion Hypolimnion

1989 1994 1999 1089 1994 1999

Chiorophyll a (ug/L) 55.40 43.80 44.80

Secchi (in} 41.00 42.00 30.50

Trophic Index 3.06 3.57 4,08
Aluminum (ug/L) NA NA  <127.00 NA NA <127.00
Arsenic (ug/L) NA NA 2.26 NA NA 2.50
Barium (ug/L} NA NA, 12.40 NA NA 39.20
Beryflium (ug/lL} NA NA <0.11 NA NA <0.11
Boron (ug/l) NA NA 32.00 NA NA 30.90
Cadmium (ugfiL) NA <0.50 <(.14 NA <0.50 <0.14
Calcium (ua/L} NA NA 1.80 NA MA 2.40
Chromium {ug/L) NA <1.00 <0.40 NA <1.00 <0.40%
Cobalt {vgL) MA NA <0.50 NA NA <(1.50
Copper {ug/L) NA <4.00 <050 _ © NA <4.00 <0.50
ron (ug/L) NA NA 21.00 NA NA 12500
Lead {ugil) . NA <2.00 <0.30 NA <2.00 <(.30
Magnesium (wg/l) MNA NA - .90 NA NA 1.00
Manganese (v g/l} NA NA 1.20 NA NA 98.80
Mercury {vzg/L} NA NA NA NA NA NA
Mickel {ug/L) NA NA <2.00 NA NA <200
Paotassium (v g/il) NA NA 2.90 NA NA 3.80
Salenium {ug/L) NA NA <3.00 NA NA <3.00
Sodium (ugi) NA NA 2.30 NA NA 240
Vanadium (trg/L) NA MNA <1.00 NA NA <1.00
Zinc {ug/L) MA 12.00 2.20 NA 10.00 6.50
Hardness (mgit) NA 17.40 &.00 NA 10.50 10.60
DO (mglL) NA NA 8.55 NA NA 037
pH NA NA 7.36 NA NA 5.78
Water Temp (°C) NA NA 30.60 MNA NA - 27.20
Alkatinity {mg/L) 11.80 16.00 12.00 17.60 16.00 13.00
Bromide {mg/L} NA NA <0.01 NA MNA <0.01
Chlotide (mg/L) 3.50 4,26 3.38 3.20 4.27 34
Fluoride (ma/L) NA NA, 0.06 NA NA 0.06
Sulfate (mg/L) 2.00 0.50 1.64 3.00 0.50 1.86
WH3-N (mg/L) 0.05 0.03 0.01 0.05 0.03 0.01
NO3-N (mgrL)} 0.02 0.04 0.01 0.02 0.01 D.0%
O-PHOS (mgfL) 0.03 0.02 0.01 0.08 0.02 0.01
T-PHOS {mgfL) 0.07 011 0.08 0.19 0.10 0.10
TKN {mg/it) NA NA 1.60 NA NA 1.58
TOC (mg/.) NA 10.20 B.92 NA 9.90 8.13
BOD (mgiL) NA NA NA NA NA NA
Turbidity (NTLU) 4.00 2.00 NA 12.00 2.60 NA
TSS {mg/L) NA 200 NA NA 4.00 NA
TOS {mg/L.} 29.00 41.00 NA 35.00 38.00 NA
Conductivity {micro-mhosfem) 36.60 47.50 NA 48.40 48.60 NA

Fecal Coliform (col/100 mi) Is NA 13 51

i 1/4 NA 18 11

c NA 13 g

riM NA 15 23

rs NA 33 <3

Gm Mean NA 7.2 12.8

A-T3



TABLE A-54. Water Quality Data from Lake 1st Old River.
Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a (ug/L) 52.1 13.35 43.70

Secchi (in) 21.0C 18.00 25.00

Trophic Index 7.24 8.96 5.11
Aluminum (4 g/L) NA NA NA NA NA NA
Arsenic (ug/l) NA NA NA NA NA NA
Barium (wg/L) NA, NA NA NA NA NA
Beryllium (ug/L} NA NA NA NA NA NA
Boron {(ug/l) NA NA NA NA NA NA
Cadmium (vgfl.) NA <0.50 NA NA <0.50 NA
Calcium (ug/L) NA NA NA NA NA NA
Chromium {(ergfl) NA, <1.00 NA NA 1.00 NA
Cobalt {ug/L) NA NA NA NA NA NA
Copper (ug/l} NA <4.00 NA NA <4.00 NA
iron {ug/L) NA NA NA NA NA NA
Lead (v a/l) NA <2.00 NA NA <2.00 NA
Magnesium {ug/l) NA NA NA NA, NA MNA
Manganese (ug/L) NA MNA, NA NA NA NA
Mercury {ug/L) NA NA NA NA NA NA
Mickel (v g/L) NA NA NA NA NA NA
Potassium (ugflL) NA NA NA NA NA NA
Selenium {ug/l) NA NA NA NA NA NA
Sodium {ugll) NA NA NA NA NA NA
Vanadium (ug/L) NA NA NA NA NA NA
Zinc (ug/L) NA <8.00 NA NA <8.00 NA
Hardness {mg/L) NA 78.60 NA NA 72.30 NA
DO (ma/l) 73.50 NA 8.30 86.20 NA 0.40
pH NA NA 8.61 NA NA 6.97
Water Temp (°C) NA NA 20.90 NA NA 28.60
Adkalinity (mg/L) NA NA 82.00 NA NA 83.00
Bromide (mg/L) NA NA 0.05 NA, NA 0.05
Chloride {mg/L) 3.00 3.66 2.80 3.00 3.37 286
Fluoride (mgfL) 1.00 0.50 0.07 4.00 0.50 0.08
Sulfate {mg/L) NA NA 1.67 NA NA 1.63
NH3-N (mg/) 0.05 0.03 0.04 2.22 0.03 0.34
NO3-N (mgfL) 0.02 0.0 0.03 0.02 0.01 0.03
O-PHOS (ma/L) 0.03 0.02 0.02 0.24 0.02 0.02
T-PHOS (mg/L) 0.10 0.15 0.08 0.07 0.16 0.12
TKN (mg/L) NA NA 1.71 NA NA 1.93
TOC (mg/L) 10.90 NA 7.69 10.40 NA, 7.72
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 9.00 12.00 NA 16.00 12.00 NA
TSS (mgL) NA 17.50 NA NA 16.00 NA
TDS (mgL) 108.00 113.00 NA 114.00 118.00 NA
Conductivity (micro-mhos/cm) 147.00 176.60 NA 181.00 179.70 NA

Fecal Coliform (col/100ml) =~ Is NA B 3

1 1/4 NA 3 31

c MA 3 20

r14 NA 13 6

s NA 7 11

Gm Mean NA 6.3 10.4

A-T4




TABLE A-55. Water Quality Data from Lake Pickthorne.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a (ug/t.) NA 2.20 12.10

Secchi (in) NA 21.00 15.50

Trophic Index NA 1.73 4.20
Aluminum (v g/L) NA NA  1000.00 NA NA 360.00
Arsenic (Lg/L) NA NA 1.33 NA NA 1.32
Barium (v g/L) NA NA 25.0 NA NA, 25.00
Beryllium (Lg/L) NA NA <0.11 NA, NA <0,11
Boron {ugfl) NA NA 260.00 NA NA 20.00
Cadmiuom (ug/L) NA <0.50 <0.14 NA 0.25 <0.14
Calcium (ug/lL) NA NA 2.30 NA NA 2.30
Chromium (ua/l) NA <1.00 045 NA, <1.00 <0.40
Cobait (v g/L) NA NA <0.50 NA NA <0.50
Copper (ug/L) NA <4.00 0.78 NA <4.00 0.76
Iron {(wg/L) NA NA  724.00 : NA NA 411.00
Lead (ug/l) NA <2.00 <0,30 NA <2.00 <0.30
Magnesium {ug/L) NA NA 1.20 NA NA 1.20
Manganese (ug/l) NA NA 6.50 NA NA 4.20
Mercury (Lg/L) NA NA NA NA NA NA
Nickel (/L) NA NA <200 NA NA <2.00
Potassium (v g/l) NA NA 1.30 NA NA 0.80
Selemium (Lg/L) NA MNA <3.00 NA NA <3.00
Sodium (ug/L) NA NA 5.90 NA MNA £.00
Vanadium (ug/l.) NA NA <1.00 NA MNA, <1.00
Zinc {ugil) NA 9.00 240 NA 12.00 210
Hardness (mg/L) NA 17.10 11.00 NA 17.10 11.00
DO (mgil} NA NA 5.54 MNA NA 5.40
oH NA NA 7.09 TNA NA 6.81
Waler Temp (°C) NA NA 27.00 NA NA 27.10
Alkalinity {mg/L) NA 23.00 11.00 NA 24.00 21.00
Bromide (mg/L) NA NA 0.09 NA NA 0.09
Chloride (mg/L} NA 470 432 NA 457 4.32
Fluoride (mg/L) NA NA 0.19 NA NA 0.18
Sulfate (mg/l.) NA 1.50 320 NA, 1.50 3.21
NH3-N (mg/L) NA 0.03 0.01 NA 0.07 0.01
NO3-N {mgfL} NA 0.03 0.02 NA 0.03 0.03
O-PHOS (mg/L) NA 0.02 .01 " UNA 0.02 0.01
T-PHOS (mg/l.) NA 0.04 0.05 NA 0.04 . 0.06

TKN (mg/L) NA NA Q.86 NA NA 093 -

TOC (mg/l) NA 10.30 10.20 NA. 10.20 8.80
BOD (mg/L) NA NA 1.30 NA NA 0.92
Turbidity (NTU) NA 10.00 26.00 NA 15.00 18.00
TSS (mo/L) NA 9.50 15.00 NA 16.50 20.50
TDS {(mgiL) NA 61.00 72.50 NA 58.00 74.50
Conductivity (micro-mhos/cm) NA 65.40 NA ' NA 67.60 NA

Fecal Coliform (col/100 ml) Is NA 4 4

11/4 NA 4 B

c NA 2 3

r1/4 NA Q 3

s NA 4 12

Gm Mean NA 34 4.8

A-TS



TABLE A-56. Water Quality Data from Lake Hogue.
Epilimnion Hypolimnion
198% 1994 1999 41989 1994 1999
Chlorophyll a (uvg/l) 227 14.68 51.70
Secchi {in} 36.00 18.00 17.00
Trophic Index 2.02 7.29 8,16
Aluminum (vgiL) NA NA  <127.00 NA NA  <127.00
Arsenic (uvg/t) MNA NA 1.77 NA NA 179
Barium (ug/L) MNA NA 18.70 NA NA 18.90
Beryllium (1g/L) NA, NA <0,11 NA NA <0.11
Boron (wg/l) NA NA 26.90 NA NA 24.70
Cadmium (ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calcium {ugfl) NA NA 560 NA NA 5.60
Chromium {ug/L) MNA <1.00 <0.40 NA <1.00 <0.40
Cobalt {(vgfl) NA NA <0.50 NA NA <0.50
Copper (vg/k) NA <4.00 0.80 NA 4.30 0.81
lron (ug/L) NA NA 27.80 NA NA 26.30
Lead {ug/l) NA <2.00 <0.30 NA <2.00 <(1.30
Magnesium (ugrL) NA NA 2.60 NA NA 2.60
Manganese (v g/l) NA NA 420 NA NA 61.50
Mercury (vrg/L) NA NA NA NA NA NA
Nicke! (ugit) NA NA <2.00 NA NA <200
Potassiurmn (ug/L) NA NA 2.50 NA NA 2.20
Selenium (v g/l) MNA NA <3.00 NA NA <3.00
Sodium (vg/L) NA NA 6.00 NA NA 6.00
Vanadium (v g/L) MNA MNA <1.00 NA NA <1.00
Zino (ug/l) NA <8.00 6.50 NA <8.00 <1.00
Hardness {mg/L) NA 20.10 25.00 NA 17.10 24.00
DO {mgiL) NA NA 4.20 NA NA 2.50
pH NA NA 7.05 NA NA 6.82
Water Temp (°C) NA, NA 30.98 NA NA 30.98
Alkalinity (mg/L) 43.10 30.00 31.00 66.60 28.00 31.00
Bromide (mg/L) NA NA 0.04 NA NA 0.03
Chloride (mg/L) 2.70 3.18 4.69 3.60 3.29 4.65
Fluoride (mg/L}) MNA NA 0.19 NA NA 0.24
Sulfate {mg/L) 1.00 2.60 2.69 1.00 2.60 269
NH3-N (mg/L) 0.07 0.14 0.03 1.06 0.13 0.07
NO3-N {mg/L) 0.02 0.01 0.02 0.02 0.01 0.02
0O-PHOS (mg/L) 0.03 0.08 0.02 0.03 0.02 Q.02
T-PHOS (mg/L) 0.05 0.12 0.10 0.33 0.06 0.1
TKN (mg/L) NA NA 1.28 NA NA 1.24
TOC {mg/L} 11.40 NA 5.68 11.40 NA 5.53
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 6.00 10.00 11.00 40.00 970 13
TSS (mgil) NA 16.50 13.00 NA 15.50 17.50
TDS (myll) 61.00 63.00 67.00 84.00 63.00 70.00
Conductivity (micro-mhosfcm) 87.10 74.00 NA 139.00 74.00 NA
Fecal Coliform (col/100 ml) Is NA 10 26
11/4 NA 10 110
c NA, 2 6
rt/4 NA 3 23
rs NA 6 23
Gm Mean NA 5.1 246

A-76



TABLE A-57. Water Quality Data from Lake Greenlee.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophylt a (ug/L} 227 15.16 MNA

Secchi (in) 20.00 4.00 MA

Trophic Index 15.64 288.79 NA,
Aluminum {tg/L) NA NA NA NA NA NA
Arsenic (ug/l) NA NA NA MNA NA NA
Barium {ug/L) NA NA NA MNA NA NA
Beryllium {ug/L} MNA NA NA NA, NA NA
Boron (ug/L) NA NA MNA NA NA NA
Cadmium {ug/L} NA <0.50 NA NA <0.50 NA
Calcium (ug/L) NA NA NA NA NA NA,
Chrormium (ug/L) NA <1.00 MA NA <1.00 NA
Cobalt (ug/L) NA NA NA NA NA NA
Copper {ugiL) NA <4.00 NA NA <4.00 NA
Iron (ug/L} NA NA NA MNA NA NA
Lead (ug/l) NA <2.00 NA, NA 3.00 NA
Magnesium (ug/L) NA NA NA NA NA NA
Manganese (/L) MNA NA MNA NA NA NA
Mercury (1g/L) ) NA NA NA NA NA NA
Nickel (Lg/L) NA NA NA NA “NA NA
Potassium (v g/L) NA MNA NA NA NA NA
Selenium (v a/k) NA NA NA, NA NA NA
Sodium {ug/L) NA NA NA NA NA NA
Vanadium (ug/L) NA NA NA, NA NA NA
Zinc {ug/L) MNA <8.00 NA NA <8.00 NA
Hardness (mgfl) . NA 36.30 NA NA 33.30. NA
DO (mg/L) NA, NA NA NA NA NA
pH NA NA NA NA NA NA
Water Temp (°C) NA NA NA NA NA NA
Alkalinity (mg/L) 23.00 23.00 NA 63.00 63.00 NA
Bromide {mg/L) NA NA NA NA NA NA
Chloride {mg/L} 4.90 4.70 NA 4.97 5.12 NA
Fluoride (mg/L) NA NA NA NA NA NA
Sulfate (mg/L) .00 7.00 NA 13.60 14.30 NA
NH3-N (mg/L) 0.05 0.05 NA 0.41 0.46 MNA
NO3-N (mg/L) 0.02 0.02 NA 0.31 0.31 NA
Q-PHOS (mgfl) 0.17 0.16 NA 0.62 0.67 MNA
T-PHOS (mgrL) 029 0.28 NA 1.14 1.09 NA
TKN (mg/L) NA NA, NA NA NA NA
TOC {mg/t) NA 94 NA NA 10.7 NA
BOD {mg/L) NA NA NA NA NA NA
Turbidity (NTU) 9.00 9.70 NA 180.00 180.00 NA
TSS (mgiL) NA 4.00 NA, NA 4.50 NA
TDS (mg/L) 64.00 60.00 NA 612.00 615.00 NA
Conductivity (micro-mhos/cm) 68.30 67.30 NA 63.00 63.00 NA

Fecal Coliform (co/100 mi) Is NA 0 NA,

1 1/4 MA 9 NA

c NA 0 NA

114 NA 0 NA

s NA g NA
Gm Mean NA 9 NA

Station not collected in 1999

ATT




TABLE A-58. Water Quality Data from Lake Mallard.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a (ug/t) 115.8 4542 62.10

Secchi (in) 14.00 21.00 19.00

Trophic Index 22.56 11.64 1116
Aluminum (v g/l) NA NA  <127.00 NA, NA <127.00
Arsenic (ugfl.} NA NA 271 NA NA - 275
Barium (ug/L} NA NA 25.90 NA NA 27.50
Beryllium (v g/L) NA NA <0.11 NA NA <0.11
Boren {ug/L) NA NA 36.60 NA NA 37.30
Cadmium (ug/i} NA <(.50 <0.14 NA <0.50 <0.14
Calcium (rg/l) : NA NA 16.50 NA NA 17.30
Chromium {ug/l.) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (ugit) NA NA <0.50 NA NA <0.50
Copper (varl) NA <4.00 <(.50 MNA <4.00 - <(.50
_ Iron (v giL) NA NA 23.50 NA NA 24.60
l Lead (ug/l) NA <2.00 <0.30 NA <2.00 <030
Magnesium (v g/L) NA NA 6.60 NA NA 6.60
Manganese (ug/L) NA - NA 2.60 NA NA 2.40
Mercury (Lg/t) NA NA NA NA MNA, NA
Nickel (u g/Ll) NA NA <2.00 NA NA <2.00
Potassium {1 gfl) NA NA 1.80 NA NA 3.30
Selenium (ug/l) NA NA <3.00 NA NA, <3.00
Sodium {ugl) NA NA 5.00 NA NA 5.50
Vanadium {tg/L) NA NA <1.00 NA NA <1.00
Zinc (vg/l) NA <8.00 <1.00 NA 10.00 27.20
Hardness {mg/L.) NA 70.20 68.00 T NA 76.50 70.00
DQ {mg/L) © NA NA 10.60 NA NA 4.96
pH NA NA 9.02 NA NA 8.25
Water Termnp (°C) ' NA NA 31.20 NA NA 30.14
Alkalinity (mg/L} 78.30 75.00 74.00 77.30 76.00 74.00
Bromide {mg/L) NA NA .03 NA NA 0.04
Chloride (mg/l.) 6.60 5.81 5.31 6.50 5.66 5.36
Fluoride (mg/L) NA NA 0.19 NA NA 0.21
Sulfate {mg/L) 1.00 4.80 3.16 2.00 3.80 3.35
NH3-N {mgfl.} 0.07 0.39 0.01 0.16 043 0.02
NO3-N (mag/L) 0.02 0.01 0.01 0.02 0.01 0.01
O-PHOS (ma/L) 0.03 0.06 Q.03 0.03 0.04 0.02
T-PHOS (mg/L) 0.20 0.20 015 0.20 0.20 011
TKN {(mgiL) NA NA 2.59 NA NA 2.19
TOC (mg/L) 16.60 NA 10.49 17.20 NA 9.64
BOD (mg/L}) NA NA NA NA NA NA
Turbidity {NTU) 16.00 18.00 13.00 18.00 18.00 11.00
TSS (mg/L) NA 19.50 15,00 A 20.00 12.50
TDS (mg/L} 134.00 126.00 121.00 135.00 127.00 118.00
Conductivity {rnicro-mhos/cm} 171.00 177.00 NA 177.00 178.00 NA

Fecal Coiiform {col/100 mi} ls NA 1800 <3

1174 NA 270 <3

c NA 86 <3

ri/4 NA 470 <3

r s NA a0 <3

Gm Mean NA 287.8 <3

A-78



TABLE A-59. Water Quality Data from Lake Grampus.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyli a (ugfl) 53.50 0.53 9.90

Secchi (in} . 35.00 41.00 31.00

Trophic Index 353 2.35 1.71
Aluminum {u'g/L} NA NA  <127.00 NA NA <127.00
Arsenic (ug/L) NA NA 1.80 NA NA 2.03
Barium {(ug/L) NA NA <8.80 NA NA <B.8
Beryllium {ug/L) NA NA <0.11 NA NA <0.11
Boron (ug/l) NA NA 15.80 NA NA 16.80
Cadmium (ug/L) NA, <0.50 <0.14 NA <0.50 <0.14
Calcium {pg/L) NA NA 1.80 FA NA 1.90
Chromium (ug/L) NA <1.00 <0.40 MNA <1.00 <0.40
Cobalt (ug/L) NA NA <0.50 NA NA <0.50
Copper (ug/l) NA <4.00 <(0.50 NA <4.00 0.52
{ron {ug/L} NA NA <15.00 NA NA 54.00
Lead (vg/L} NA <2.00 <0.30 NA <2.00 <0.30
Magnesium {ug/L) NA NA 1.00 NA NA 1.00
Manganese (ug/L) NA NA 1.00 NA NA 77.40
Mercury {vg/l) . NA NA NA MNA NA NA
Nickel (ug/L) NA NA <2.00 NA NA <2.00
Potassium (ug/L) NA NA, 1.80Q NA NA 2.00
Selenium {(ug/L) NA NA <3.00 NA NA <3.00
Sodium (vg/L) NA NA 0.40 NA NA 0.60
Vanadium (rg/l) NA NA <1.00 ‘ NA NA <1.00
Zne (vg/l) NA 8.00 "<1.00 NA <8.00 2.30
_ Hardness (mg/L) NA 870 800 NA 10.50 9.00
DO {mg/L) NA NA 9.50 NA NA 0.60
pH NA NA 8.34 NA NA 5.34
Water Temp (°C) NA NA 31.30 NA NA - 2360
Alkalinity (mg/L) ) 10.80 38.00 11.00 30.40 19.00 23.00
Bromide (mg/L) NA NA <0.01 NA NA <0.01
Chioride {mg/L) 220 1.70 1.70 240 1.88 1.54
Fluoride {mg/L) NA NA 0.08 . NA NA 0.06
Sulfate {(mg/L) 2.00 0.50 0.92 3.00 0.50 0.91
NH3-N (mg/L) 0.05 0.03 <0.01 0.05 0.03 0.01
NO3-N (mg/L) 0.02 0.01 0.0 0.02 0.01 0.01
0-PHOS (mg/L) 0.03 0.02 <0.01 0.09 0.04 <0.01
T-PHOS {mg/.) 0.07 .10 0.04 0.37 0.17 0.09
TKN (mg/L) : NA NA 1.18 NA, NA 1.80
TOC {mg/L) NA 9.90 7.52 NA 9.90 7.71
BOD (mg/L) NA NA NA NA NA NA
Turbidity (NTU} 4.00 200 NA 48.00 8.30 NA
TSS (mgiL} NA 6.00 NA NA 9.00 NA
TDS (mg/L) 14.00 34.00 NA 42.00 36.00 NA
Conductivity {micro-mhos/cm) 25.60 31.00 NA 66.90 39.90 NA

Fecal Coliform {cal/100 ml) Is NA 50 <3

11/4 NA 27 5]

[+ NA 32 <3

ri/4 NA 23 3

s NA 25 3

Gm Mean NA 301 34

A-T9




s 3

TABLE A-60.

Water Quality Data from Lake DesArc.
Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a {ug/L} 8.1 36.12 19.80

Secchi (in) 30.00 24.00 25.00

Trophic Index 2.94 5.63 3.23
Aluminum {ug/L) NA NA  <127.00 NA NA <127.00
Arsenic {(ug/L) NA NA 3.80 NA NA 15.54
Barium (¢ g/l) NA NA <8.80 NA NA 49.60
Beryllium {uzg/L) NA NA <0.11 NA NA <0.11
Baron (ug/l) NA NA 8.70 NA NA 8.80
Cadmium (ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calcium {ugfL) NA NA 2.50 NA NA 3.60
Chromium (ug/L}) NA <1.00 <0.40 NA <1.00 <(.40
Cobalt {ugil) NA NA <0.50 NA NA 0.52
Copper (ug/L) NA <400 0.73 NA <4.00 1.19
ron (ug/l) NA NA 50.30 NA NA 874.80
Lead (ug/l) NA <2.00 <0.30 NA <2.00 <0.30
Magnesium (ug/L) NA NA 1.30 NA NA 1.50
Manganese (U g/L} NA NA 340 NA NA 5242.00
Mercury (ug/l) NA NA NA NA NA NA
Nickel {ug/L) NA NA <2.00 NA NA <200
Potassium (v g/L) NA NA 0.80 NA NA 1.00
Selenium (v g/l) NA. NA <3.00 NA NA <3.00
Sodium (ugiL) NA NA 5.80 NA NA 8.00
Vanadium {ug/L) NA NA <1.00 NA MA <1.00
Zinc (¢ arl) NA <8.00 4.20 NA <8.00 7.50
Hardness {mg/L) NA 15.90 12.00 NA 12.00 15.00
DG (mgiL) NA NA 7.57 NA NA 0.28
pH NA NA 8.88 NA NA 6.82
Water Temp (°C) NA NA 32.50 NA NA 25.90
Alkalinity (mg/L) 26.00 56.00 18.00 64.70 55.00 38.00
Bromide (mg/L) NA NA 0.06 NA NA 0.06
Chloride (mg/L) 3.00 2.38 3.10 2.80 2.58 3.03
Fluoride {mg/L) NA NA 0.29 NA NA 0.28
Sulfate (mg/L) 6.00 3.20 372 £.00 3.20 1.67
NH3-N (mg/L) 0.08 0.21 0.08 1.84 011 0.99
NO3-N (mg/L) 0.02 0.03 0.02 0.02 Q.02 0.02
Q-PHOS (mg/t) 0.03 0.04 402 0.10 0.04 0.07
T-PHOS (mgiL) 0.08 0.13 0.06 0.24 0.10 0.20
TKN fmg/L) NA NA NA NA NA NA
TOC (mg/L) NA 7.80 570 NA 8.80 561
BOD (mg/L) NA NA 3.96 NA NA 2,28
Turbidity (NTU) 6.00 7.00 1.20 7.30 7.50 10.00
TSS (mgil) NA .50 8.00 NA B.50 7.50
TDS (mg/L) 48.00 40.00 54.00 82.00 41.00 62.00
Canductivity (micro-mhos/cm) 84,50 56.00 NA 136.00 55.00 NA

Fecal Coliform {col/100 ml) Is NA 0 9

11/4 NA 0 <3

c NA 2 <3

ri/4 MNA 3 <3

rs NA & 3

Gm Mean NA, 3.1 37
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TABLE A-61. Water Quality Data from Lake Wallace.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyl! a (ug/L} " 98.00 4.81 54.40

Secchi (in) 26.00 29.00 16.00

Trophic Index 11.08 5.92 10.71
Aluminum {ug/L} NA NA  <127.00 NA NA <127.00
Arsenic (v g/l) NA NA 373 NA NA 3.34
Barium {ug/L) NA NA 16.50 NA NA 20.20
Beryllium (ug/k) NA NA <0.11 NA NA <011
Boron {ug/L) NA NA 25.60 NA NA 26.60
Cadmium (v g/L) NA <0.50 <14 NA <0.50 <0.14
Calcium {ug/L} NA, NA 5.80 NA NA 7.90
Chromium (vg/L) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (ug/L) NA NA <0.50 NA NA <(0.50
Copper {(ug/l) NA <4.00 <0.50 NA <4.00 572
Iron {ug/l) NA NA <15.00 MNA NA 16.00
Lead (ug/L) NA <2.00 <0.30 NA <2.00 0.81
Magnesium {ug/l.) NA NA 2.30 NA, NA 2.90
Manganese (ug/L) NA NA 1.80 NA NA 5.00
Mercury {(ug/L) NA NA NA NA NA, NA
Mickel (1 giL) NA NA <2.00 NA NA <2.00
Potassium {ug/L) _ NA NA 3.80 NA NA 3.60
Selenium {ug/L) NA NA <3.00 NA NA <3.00
Sodium {(ugi.} NA NA 290 NA NA 4.10
Vanadium (ug/l) NA NA <1.00 NA NA <1.00
Zine (ug/l) NA 9.00 <1.00 NA 9.00 <1.00
Hardness {mg/L) NA 26.70 24.00 . NA 18.90 32.00
DO (ma/L}) MNA NA 12.53 NA NA 0.89
pH NA NA 9.41 NA NA 6.84
Water Temp (°C) NA NA 34.20 NA NA . 30.00
Alkalinity (mg/L) 19.60 27.00 28.00 2840 29.00 36.00
Bromide (mg/t) NA NA 0.05 NA NA 0.05
Chiloride {mg/L) 2.00 3.20 3.09 2.00 3.03 4.80
Fluoride (mg/l.) NA NA 0.07 NA NA 0.09
Sulfate (mgiL) 1.00 0.50 1.92 4.00 NA 1.98
MH3-N (mg/L) 0.05 0.07 0.01 0.23 0.03 0.02
NO3-N (mg/L) 0.02 0.01 0.01 0.02 0.01 0.02
0O-PHOS (mg/L) 0.03 0.04 0.02 0.16 0.04 0.02
T-PHOS (mail) 0.19 0.17 0.12 0.56 .16 0.14
TKN {mg/L) NA NA 2.1 NA NA 222
TOC {mg/L} NA 9.80 9.50 NA 9.80 8.07
BOD (mgiL) NA NA NA NA NA NA
Turbidity (NTU) 7.00 6.00 NA 20.00 5.40 NA
TSS (mgiL) NA 9.50 NA NA 9.00 NA
TDS (mg/L) 20.00 79.00 NA 37.00 63.00 NA
Conductivity (micro-mhos/cm) 43.70 63.90 NA 61.60 62.80 NA

Fecal Coliform (col/100 ml) ls NA 7 9

11/4 NA 22 <3

c NA 22 <3

r1/4 NA 15 6

rs NA 387 3

Gm Mean NA 288 4.3
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TABLE A-62. Water Quality Data from Lake Pine Bluff.
Epilimnion Hypolimnion

1989 1984 1999 4989 1994 1999

Chlorophyil a (ug/L) NA 26.00 10.90

Secchi (in) NA 25.50 26.00

Trophic index NA 6,43 5.61
Aluminum (ug/l) NA NA  <127.00 NA NA <127.00
Arsenic (1g/L) NA NA 451 NA NA 447
Barium (vgll) NA NA 32.00 NA NA 32.00
Beryllium {v gL} NA NA <0.11 NA NA <0.11
Boron (ug/L} NA NA 50.00 NA NA 46.00
Cadmium {ug/l) NA <0.50 <0.14 NA NA <014
Caicium (v g/l) NA NA 10.00 NA NA 11.00
Chromium {ugil) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (ug/L) MNA NA <0.50 NA NA <0.50
Copper (ug/L) NA <4.00 <0.50 NA <4,00 <(.50
Iron {ugfL}) MNA NA 21.00 NA NA 22,00
Lead (ug/L} NA, <2.00 <0.30 NA NA <0.30
Magnesium (v g/l) NA NA 1.70 NA NA 1.70
Manganese (v g/l) NA MA 2.80 NA NA 1.60
Mercury (ugiL) NA, NA NA NA NA NA
Nickel (v gL NA NA <2.00 MNA NA <2.00
Potassium {ugrL) NA NA 3.20 NA NA 3,80
Selenium (v gfl) NA MNA <3.00 NA NA <3.00
Sodium {vgt) NA NA 7.00 NA NA 7.00
Vanadium (ug/l) NA NA 1.34 NA NA 1.31
Zing (ug/L) NA <8.00 1.20 NA <8.00 <1.00
Hardness (mg/L) NA 39.60 32.00 NA 30.60 34.00
DO (mg/L) NA NA 8.00 NA NA 6.21
pH NA NA 8.50 NA NA 8.26
Water Temp (°C) NA NA 28.90 NA NA 28.50
Alkalinity (mg/L) NA 48.00 45.00 NA 48.00 49.00
Bromide {mg/L) NA NA 0.05 NA NA 0.06
Chloride {mg/L) NA 3.68 355 NA 4.12 3.55

Fluoride {(mg/L) NA NA 0.21 NA NA 0.20 .

Sulfate (mg/L}) NA 68,20 563 NA 6.20 5.56
NH3-N (mg/L) NA 0.1 0.02 NA 0.18 0.06
NO3-N (mgfl} NA 0.01 0.03 NA 0.01 0.03
O-PHOS (mg/L) NA 0.05 0.02 NA 0.05 0.03
T-PHOS (mgiL) NA 0.14 0.14 NA 0.14 0.14
TKN (mg/L) NA NA 1.52 NA, NA 1.50
TOC (mgil}) NA 8.4 7.40 NA 7.9 7.00
BOD (ma/L) NA NA 5.50 NA NA 2.63
Turbidity (NTL) NA 8.00 9.90 NA 8.6 11.00
TSS {mg/L) NA 11.50 13.00 NA 11.5 12.00
TDS (mgfL) NA 84.00 88.00 NA 83.00 80.00
Conductivity (micro-mhos/cm) NA NA NA MNA NA NA

Fecal Coliform (col/100 mi) Is NA 567 <4

11/4 NA 1560 <4

[ NA 180 8

ri/4 NA 1760 8

s NA >6400 B8

Gm Mean NA 7276 8.1
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TABLE A-63. Water Quality Data from Lake Ashbaugh.

Epilimnion -~ Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a (ug/L) 28.2 10.32 57.90

Secchi (in) 28.00 34.00 20.00

Trophic Index 3.15 2.63 6.70 .

Aluminum (wg/l) NA NA  <127.00 NA NA <127.00
Arsenic (rg/L) NA NA 222 NA NA 2.34
Barium (ug/L) NA NA 21.40 NA NA 19.20
Beryllium (ugiL) NA NA <0.11 NA NA <0.11
Boron (ugfl) NA NA 12.80 ) NA NA, 12.30
Cadmiumn {ugfl) NA <0.50 <0.14 NA <0.50 <0.14
Calcium (v g/L) NA NA 14.50 NA NA 14.50
Chromium {ug/L} MNA <1.00 <0.40 NA <1.00 <0.40
Cobalt (ug/L) NA NA <0.50 NA NA <0.50
Copper {(vg/L} NA <4.00 <(.50 NA <4.00 <0.50
Iron {ug/L) NA NA 18.40 NA NA 22.80
Lead (v g/L) MNA <2.00 <0.30 NA <2.00 <0.30
Magnesium {rgfl) ’ NA NA 9.30 NA NA 2.40
Manganese (ug/L) NA NA 210 : NA NA 3.30
Mercury {ug/L) NA NA NA NA NA NA
Nickel (L g/L} ) NA NA <2.00 NA NA <2.00
Patassium (v g/l) NA NA 210 NA NA 1.80
Selenium (Lg/L) NA NA <3.00 NA - NA <3.00
Sodium (ugiL) NA NA 210 NA NA 2.20
Vanadium (ug/l) NA NA <1.00 NA NA <1.00
Zinc (ugfl) NA, 13.00 <1.00 NA 8.00 11.90
Hardness {mg/L) NA 57.30 7400 NA £9.00 75.00
DO (mg/l.) NA NA 5.75 NA NA 2.08
pH NA NA 8.34 NA, NA 7.70
Water Temp (°C) NA NA 3256 NA NA 31.66
Alkalinity (mg/L) 66.60 72.00 73.00 - 6560 74.00 73.00
Bromide (mg/L) NA NA 0.03 NA NA <0,01
Chloride (mg/L) 2.50 3.32 2.95 2.60 3.25 2.98
Fluoride (mg/L} NA NA 0.07 tNA NA 0.08
Sulfate (mg/L) 3.00 5.90 4.00 4.00 4.80 4.01
NH3-N {(mg/L) 0.05 0.19 <0.01 0.05 0.16 0.02
NO3-N (mg/L) 0.02 0.01 0.01 ' 0.02 0.01 0.02
0-PHOS (mg/L) 0.03 0.04 0.02 0.03 0.02 0.02
T-PHOS (mg/L) 0.06 0.08 0.08 0.06 0.05 .08
TKN {mg/L) NA NA 1.40 NA NA 1.56
TOC {mg/) 9.90 NA 5.83 7.70 NA 5.37
BOD (mg/L} NA NA NA NA MNA NA
Turbidity (NTU) 6.00 5.00 8.50 5.50 4.60 8.40
TSS (mg/L) NA 8.00 7.50 NA, 8.00 10.00
TDS (mgiL) 94.00 97.00 100 82.00 94.00 99.00
Conductivity {micro-mhas/cm) 147.00 151.00 NA 147.00 278.00 NA

Fecal Coliform (col/100 ml) Is NA 33 20

| 1/4 NA 64 26

c NA 32 <3

r1/4 MNA 7 11

s NA 380 14

Gm Mean NA 44.8 11.9
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TABLE A-64. - Water Quality Data from Lake Bois D' Arc.

Epilimnion Hypolimnion :
1989 1994 1999 1989 1994 1999

Chiorephyilt a {ug/L} 110.8 NA 40.70

Secchi (in) 21.00 NA 18,00

TFrophic Index 10.51 NA 8.65
Aluminum (Ug/L) NA NA NA NA NA NA
Arsenic (ug/L) NA NA NA NA NA NA
Barium (ug/L) NA NA NA NA NA NA
Bervllium (ug/L) NA NA MNA NA NA NA
Boron {ugil) NA NA NA NA NA NA
Cadmium (ugil) NA 0.25 NA NA 0.25 NA
Calcium {(ugfl} NA NA NA NA NA NA
Chromium {wg/L) NA 0.50 ©NA NA 0.50 NA
Cobalt (ug/l) NA NA NA MNA NA NA
Copper (ug/L} MNA 2.00 + NA NA 5.00 MNA
Iren {ug/l) A NA NA NA NA NA
Lead (vg/L) NA 1.00 NA NA 1.00 NA
Magnesium (ug/L) NA NA NA NA MNA NA
Manganese {ugf} NA, NA NA NA NA NA
Mercury (ua/l.) NA NA NA NA NA NA
Nickel (¢ g/L) NA MNA NA NA NA NA
Potassium (ug/t.) NA NA NA NA MNA NA
Selenium (gL} NA, NA NA NA MNA MA
Sodium {1z gil) NA NA NA NA MNA NA
Vanadium (v g/L) NA NA NA NA NA NA
Zing {ug/L) NA 11.00 NA NA 8.00 NA
Hardness {mg/L) NA 2130 NA NA 25.80 NA
DO (mgilL) NA MNA 5.67 NA NA 293
pH NA NA 7.18 NA NA 6.83
Water Temp (°C) NA NA 28.80 NA NA 28.20
Alkalinity (mg/L} 30.40 NA 39.00 33.30 NA 39.00
Bromide {mg/L) NA NA 0.09 NA NA 0.10
Chioride {mg/L) 4.80 B.78 9.08 4.80 8.50 0,08
Fluoride {mg/L} NA NA, 0.08 NA NA 0.09
Sulfate (mg/L) 3.00 1.80 3.73 3.00 1.80 a2
NH3-N (mg/l) 0.05 0.05 0.02 0.21 0.03 0.02
NO3-N (mg/L) 0.02 0.01 0.02 0.02 0.01 0.02
Q-PHOS (mg/l} 0.03 0.02 (.02 0.03 0.02 0.02
T-PHOS (mgiL) 0.11 0.16 0.12 0.16 0.17 0.1
TKN (mg/l) NA NA 1.41 NA NA 1.45
TOC (mg/L) 11.10 .80 7.27 9.30 8.80 7.23
BOD (mg'L) NA NA NA NA NA NA
Turbidity (NTU) 16.00 10.00 NA 7.50 Q.70 NA
TSS (mg/L) NA 12.50 NA NA 8.50 NA
TDS {mg/L) 77.00 87.00 NA, 78.00 86.00 NA
Conductivity {micro-mhos/cm) 88.30 NA NA 88.90 NA NA

Fecal Coliform (col/10Q mi) Is NA 210 30

11/4 NA 7 25

c NA T 24

ri/4 NA 3 3

s NA g 12

Gm Mean NA 13.3 14.5

A-84



TABLE A-65. Water Quality Data from Lake Old Town.

Epilimnion Hypolimnicon .
1989 1994 1999 1989 1994 1999 '
Chlorophyil a2 {ug/l) 174.3 110.36 123.40
Secchi {in) 12.00 19.00 12.00
Trophic Index 41.19 16.81 42.45
Alurminum {ug/L) NA NA  <127.00 MNA NA <127.00
Arsenic (v g/L) NA NA 25.60 NA NA 2317
Barium (v g/L) NA NA 24.60 NA NA 32.50
Beryllium (v g/} NA NA <0.11 NA NA <0.11
Boron {uo/l} NA NA 30.40 NA NA 30.60
Cadrmium (Lg/l) NA, <0.50 <0.14 NA <(.50 <(.,14
Calcium {ugiL} NA NA 12.20 NA NA 12.20
Chromium {urgfl} NA <1,00 «0.40 NA <1.00 <0.40
Cobalt (1 g/l) MNA NA <0.50 NA NA <0.50
Copper (ug/l) NA <4,00 <0.50 NA <4.00 <0.50
Iron {ug/L) ‘ NA NA 2040 NA NA, 33.00
Lead (ug/L) . MNA <2.00 <0.30 MNA <2.00 <0.30
Magnesium (ug/l) NA, MA 3.20 NA NA 3.30
Manganese (ug/L) NA. NA 5.30 NA NA, 21.30
Mercury {ug/l) NA NA NA NA MA NA
Nickel {ug/t) NA NA <2.00 NA NA <2.00
Potassium (ug/L) NA NA 4.40 NA NA 4.30
Selenium (vg/L) NA NA <3.00 NA MNA, <3.00
Sodium (¢ gil) NA MNA 2.60 NA NA 2.60
Vanadium (v g/L) NA NA 117 NA NA 1.04
Zinc {ug/L) NA 14.00 <1.00 NA <8.00- <1.00
Hardness (mg/L) NA 42.00 44,00 MNA 4980 44.00
DO (mgiL) NA NA 13.61 NA NA 0.88
pH NA NA 9.42 MNA NA 7.37
Water Temp (°C) NA NA, 34.50 NA NA 3180
Alkalinity (mg/L) 44,10 65.00 55.00 44.10 64.00 55.00
Bromide (mg/L) NA NA 0.03 MNA NA <0.01
Chioride {mg/L) 2.00 3.17 288 1.90 318 3.33
Flucride {mg/L) NA NA D.1& NA NA 0.14-
Suliale (mg/L) 5.00 3.20 1.97 6.00 3.20 237
NH3-N {mg/iL} 0.05 0.16 <0.01 0.05 0.15 0.04
NO3-N {mg/L} 0.02 0.04 0.05 0.02 0.03 014
O-PHOS (mgiL) 0.07 0.06 0.14 0.06 0.06 0.11
T-PHOS (mg/L) ¢.32 0.21 0.38 0.32 0.25 0.39
TKN {mg/L} NA NA NA, NA NA NA
TOC (mg/L) 8.70 9.90 8.64 7.10 9.80 7.43
BOD (mg/L) NA NA 9.30 NA NA 8.28
Turbidity (NTU) 24.00 14.00 24.00 24.00 15.00 26.00
TSS (my/L}) NA 17.00 20.00 NA 17.50 28.50
TDS (mg/L) 72.00 89.00 95.0¢ 69.00 88.00 93.00
Conductivity {micro-mhos/cmy) 99.10 130.00 MA 93.30 132.00 NA
Fecal Coliform (col/100 mil) Is NA 3 6 ’
1 1/4 NA 7 <3
c NA 10 <3
r1/4 NA 12 3
rs NA 7 34
Gm Mean NA 7.1 56
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TABLE A-66. Water Quality Data from Lake Horseshoe.

Epilimnicn Hypolimnion

1989 1994 1999 1989 1994 1999

Chlarophyll a (ug/L} B7.70 170.00 50.50

Secchi (in} 13.00 18.00 21.50

Trophic Index 14.44 17.72 8.95
Alyminum (ug/L) NA NA  <127.00 NA NA  <127.00
Arsenic (ugfl) MNA NA 461 MNA NA 9.80
Barium (ugfL) NA MNA 44.20 NA NA 40.10
Beryllium (ug/L) NA NA <0.11 NA NA <0.11
Boron (vg/L) NA NA 33.60 NA NA 13.60
Cadmium (ug/L) NA <0.50 <0.14 NA, <0.5¢ <0.14
Calcium {vg/L) NA NA 16.90 MNA NA 15.80
Chromium (ug/L) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt (ug/l} NA NA <0.50 MNA NA <(.50
Copper (ug/l) - NA <4.00 <0.50 NA <4.00 0.78
Iron (ug/L) NA NA <15.00 NA NA <15.00
Lead (vglL) NA, <2.00 <0.30 NA <2.00 <0.30
Magnesium (ug/l) NA NA 550 NA MNA 4.70
Manganese {vg/L) NA MNA 2.00 NA NA 85.20
Mercury {¢gfl} NA NA NA NA NA NA
Nickel (ug/L) MNA MNA <2.00 NA MA <2.00
Potassium (L g/L) NA NA 3.90 NA NA 360
Selenium (v g/lt.) NA NA <3.00 NA NA <3.00
Sodium {ug/L) NA NA 1.70 NA NA 1.00
Vanadium {ug/L) MNA NA <1.00 NA NA <1.00
Zinc (ug/L}) NA <8.00 <1.00 NA <8.00 1.10
Hardness (mg/L} NA 65.70 65.00 NA 65,70 58.00
DO (mg/L) NA NA .10 NA NA 0.33
pH NA NA 8.82 NA NA 7.38
Water Temp {°C) NA NA 32,70 NA NA 31.10
Alkalinity (mg/L) 61.30 67.00 68.00 61.30 70.00 72.00
Bromide (mg/L} . NA - - NA <(3.01 NA NA <0.01
Chioride (mg/L) 1.30 131 1.82 1,30 1.53 1.78
Flucride {mg/L) NA NA 0.13 NA NA 0.13
Sulfate {mg/L) 8.00 410 2.81 2.00 4.10 2.88
NH3-N {mg/L) 0.05 0.10 0.01 0.05 .10 0.16
NOZ-N (mgrL) 0.02 0.02 0.01 _NA 0.02 0.01
O-PHOS (mgiL) 0.03 0.05 0.01 0.03 ¢.02 0.02
T-PHCS (mg/l.) 0.10 0.15 0.09 .10 0.13 Q.14
TKN (mgfL) NA NA NA NA NA NA
TOC {mg/L} 14,00 11,60 6.80 NA 9.50 6.11
BOD (mgrl) NA NA 8.31 NA NA 385
Turbidity (NTU) 17.00 20.00 10.00 16.00 15.00 10.00
TSS (mg/L) NA 8.50 9.50 NA 14.50 11.00
TDS (mg/L) 100.00 96.00 95.00 82.00 87.00 98.00
Conductivity (micro-mhos/cm) 131.00 134.00 NA 131.00 136.00 NA

Fecal Coliform {col/100 mi) Is NA 2 600

| 1/4 NA Q 26

¢ NA 0 <3

ri/4 NA 10 <3

rs NA, 10 11

Gm Mean - MNA 58 17.3
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TABLE A-67. Water Quality Data from Lake Chicot - Upper.

Epilimnion Hypolimnion

1889 1994 1999 1989 1994 1999

Chlorophyll a (U g/L) 356.10 13.70 17.80

Secchi (in) 20.00 20.00 20.50

Trophic Index - 14.31 10.04 6.72
Aluminum (Ug/L) NA NA  <127.00 NA NA <127.00
Arsenic (ug/l) NA NA 20.90 NA NA 22.49
Barium (rzg/l) NA NA 32.50 NA NA 44 90
Bervllium (ug/l.) NA NA <Q.11 NA NA <0.11
Boron {ug/L) NA NA 44,80 NA NA, 4500
Cadmium {ug/L) NA <0.50 <(.14 NA <0.50 <0,14
Calcium (ug/l} NA NA 20.70 MNA NA 22.20
Chromium (ugil): NA <1.00 <0.40 NA <1.00 <0.40
Cobalt {(ug/L) NA NA <0.50 NA NA <0.50
Copper (vgil} NA <4.00 <0.50 NA 5.00 0.58
fron {(ug/L) NA, NA <15.00 NA NA 33.00
Lead (ug/L) NA <2.00 <0,30 NA <2.00 <0.30
Magnesium (v g/l) NA NA 10.80 NA NA 10.70
Manganese (v giL) NA NA 1.20 NA NA 172.40
Mercury (¢ g/L) NA NA NA NA NA NA
Nickel (ug/L} NA NA <2.00 NA NA, <2.00
Potassium {ug/L) NA NA 3.60 NA, NA 3.50
Selenium {vg/it) NA NA <3.00 NA NA <3.00
Sodium (ug/l) NA NA 11.90 NA NA 11.80
Vanadium {vg/L) NA, NA 1.37 NA NA 1.28
Zinc {ugll) NA 11.00 <1.00 NA 9,00 <1.00
Hardness (mg/L) NA 93.90 96.00 NA 96.00 €8.00
DO {mg/L} NA NA 847 NA NA 0.29
pH NA NA - B33 NA NA 7.22
Water Temp (°C} _ NA NA 31.40 NA NA . 28.50
Adkalinity (mg/L) 110.00 .95.00 a7.00 ‘ NA 128.00 102.00
Bromide {mg/L} NA NA 0.07 NA NA 0.08
Chioride (mg/L) NA 13.40 14.20 NA 13.90 14.20
Flugride (ma/L) NA NA 0.17 NA NA ¢.18
Sulfate (mg/L) 1.00 5.90 5.55 NA 5.90 5.42
NH32-N (mg/L) .01 0.07 0.01 . NA 0.06 0.02
NO3-N (mg/L) Q.18 Q.01 0.01 0.02 0.01 0.02
O-PHOS (ma/L) 0.15 0.05 0.01 NA 0.05 0.06
TPHOS {mg/L} 0.25 0.20 0.12 NA Q.19 0.17
TKN {mg/L) NA NA 1.98 NA MNA 215
TOC (mg/L) ' NA 9.40 7.89 NA 8.90 7.50
BOD (mgiL) NA, NA NA NA NA NA
Turbidity (NTU) 11.00 10.00 NA NA 8.20 NA
TSS (mgiL) NA 23.50 NA NA 22.50 NA
TDS (mg/L) NA 183.00 NA NA, 135.00 NA
Conductivity {micro-mhos/cm) 221.00 238.00 NA NA 238.00 NA

Fecal Coliform (col/100 mi) Is NA 148 23

11/4 NA 18 <3

c NA 18 <3

r1/4 NA a2 6

rs NA 100 <3

Gm Mean NA 50.5 52
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TABLE A-68. Water Quality Data from Lake Grand.

. Epilimnion Hypolimnion

1989 1994 1999 1989 1994 199%

Chlorophyll & (ug/t.) 147.50 40.0¢ 37.30

Secchi (in) 17.00 20.00 12.00

Trophic Indax 26,32 11.35 24 .86
Alurninum (ugn) NA NA  <127.00 NA NA  <127.00
Arsenic (ug/L) NA NA 21.23 NA NA 2077
Barium (ug/L) NA NA 26.80 NA NA 29.80
Beryllium (ug/L) NA NA <0.11 NA NA <0.11
Boron (ug/L) NA NA 35.20 NA NA 33.70
Cadmium (ug/L) NA <0.50 <0.14 NA <0.50 <0.14
Calcium {ug/L) NA NA 17.20 NA NA 17.10
Chromium (v grL) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt {ugrL) NA NA  <0.50 NA NA <0.50
Copper (vg/l.) NA <4.00 <0.50 NA <4.00 0.84
Iron (ugil) NA NA <15.00 NA NA 42.00
Lead (vo/l} NA <2.00 <0.30 NA <2.00 <0.30
Magnesium (v g/L) NA NA 5.80 NA NA 6.00
Manganese (v g/L) NA NA 4.00 NA NA 216.00
Mercury (v g/l) : MA, NA NA NA NA NA
Nickel (tg/i} MNA NA <2.00 NA NA <2.00
Potassium {(ug/l) NA NA 4.00 NA NA 380

Selenium (ug/L) NA NA <3.00 NA NA <3.00 -

Sodium (v g/L) NA NA 2.30 NA NA 2.30
Vanadium {ug/L) NA NA 1.85 NA NA 1.33
Zinc (b g/l) MNA <§.00 2.30 NA 17.00 2.80
Hardness (mg/L} : NA 88.80 67.00 NA 93.90 68.00
DO {mg/L) NA NA 8.27 NA NA 0.35
pH NA NA 8.41 NA NA 7.48
Watar Temp (°C) NA NA 31.40 NA NA 28.90
Alkalinity (mg/L) 75.50 98.00 72.00 75.50 100.00 73.00
Bromide {mg/L) NA NA 0.04 NA NA 0.04
Chiloride (ma/L) 2.90 3.03 224 2.80 2.64 2.19
Fluoride {(mg/L) NA NA .15 NA NA 0.14
Sulfate {mg/L) 1.00 0.50 1.46 1.00 NA 1.50
NH3-N (mg/L) 0.05 0.03 0.01 0.05 0.03 0.01
NO3-N (mg/L) 0.02 0.01 0.01 0.02 0.01 o.M
O-PHOS (mg/.) . 040 0.05 0.10 0.09 0.07 0.1z
T-PHOS (mgfl) 0.30 0.19 0.26 0.28 0.19 0.30
TKN (mg/L.) NA NA 3.00 NA NA 3.23
TOC (mgrL) NA 9.50 8.72 NA 9.20 7.60
BOD (mg/l.) NA NA NA NA NA NA
Turbidity (NTU) 15.00 8.00 NA 15.00 7.70 NA
TSS (mofl) NA 18.00 NA NA 20.50 NA
TDS (mg/l) 74.00 131.00 NA 97.00 124.00 NA
Conductivity {micro-mhosfcm), 15.50 198.80 NA 15.60 108.80 NA

Fecal Coliform {col/100 mi) Is NA 5600 23

1174 NA 13 <3

c NA 18 <3

r1/4 NA 80 <3

rs NA 3800 <3

Gm Mean NA 208.0 45
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TABLE A-69. Water Quality Data from Lake Georgia Pacific.

Epilimnicn Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyll a {(wg/L) 8.90 0.53 2.60

Secchi (in) ' 31.00 40.00 71.00

Trophic Index 2.25 1.66 0.46
Aluminum {ug/L) NA NA 206.30 NA NA 155.90
Arsenic (L g/L) NA NA <1.00 NA NA <1.00
Barium {ugl) NA, NA 21.70 NA NA 22.00
Beryllium (vg/L) NA NA <0.11 NA NA <0.11
Boron {ug/L) NA NA 11.70 MNA NA 12,20
Cadmium {ug/L}) NA <(0.50 <0.14 NA <0.50 0.14
Calgium (uglL) NA NA 3.20 NA, NA 4.10
Chromium {ug/L) NA <1.00 0.44 NA <1.00 0.40
Cobalt {ug/L) NA NA <(.50 NA NA <0.50
Copper (1g/L) NA <4.00 0.99 NA <4 .00 232
Iron {ug/L) NA NA 240.20 - NA NA 229.20
Lead (ug/l) NA <2.00 <0.30 NA <2.00 0.39
Magnesium (ug/L) NA NA 2.40 NA NA 2.40
Manganese {(ug/L) NA NA 5.40 NA NA 4,30
Mercury (ug/L) - NA NA NA NA NA NA
Nickel {(vgfl) NA NA <2.00 NA NA <2.00
Potassium (v g/L) NA " NA 1.20 NA NA 1.30
Selenium (ua/l) NA NA <3.00 NA NA <3.00
Sodium (ugfl) NA NA 10.10 NA NA 9.90
Vanadium (ug/L) NA NA <1.00 NA NA <1.00
Zinc (ugil) NA <8.00 2.80 NA <8.00 7.60
Hardness (mg/L) NA 14.70 18.00 NA 11.40 20.00
DO (mgh) NA NA 6.86 NA NA 8.48
pH NA NA 6.67 NA NA 7.18
Water Temp (°C) NA NA 30.80 NA NA 31.40
Alkalinity (mg/L) 11.80 14.00 16.00 13.70 14,00 16.00
Bromide (mg/L) NA NA ~.0.08 NA NA 0.07
Chloride {mg/l.) 290 "3.82 3.88 270 3.98 4.12
Fluoride {mg/L) NA NA 0.12 NA NA 0.10
Sulfate {mg/L) 8.00 16.90 20.20 8.00 16.90 20.50
NH3-N (mgrL) 0.05 0.03 D.02 0.05 0.03 0.07
NO3-N (ma/l) 0.02 0.0 0.02 0.02 0.01 0.11
Q-PHOS (mg/L) 0.03 0.02 0.01 6.03 0.02 0.01
T-PHOS {mgiL) 0.06 0.07 0.03 0.06 0.07 0.03
THKN (mg/L) NA MNA 0.74 NA NA 1.43
TOC (mgiL) 8.50 8.80 5.26 9.70 11.60 6.28
BOD (mg/L) NA - NA NA NA NA NA
Turbidity (NTU) 7.00 4.00 4.40 8.20 520 460
TS5 (mgil) NA 0.50 <1.00 NA 1.50 1.50
TDS (mg/L) NA 69.00 76.00 - NA £9.00 80.00
Conductivity (micro-mhos/cm) 56.80 84.90 NA 63.30 85.00 NA

Fecal Coliform (col/100 mi) Is NA 8 <1

1174 NA 3 <q

c NA ¢ <1

r1/4 NA 0 <1

) rs NA 5 <1

Gm Mean NA 41 1
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TABLE A-70A. Water Quality Data from Blue Mountain Lake - Lower.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a (wg/L) 8.9 3.20 290

Secchi {in) 35.00 17.00 11.50

Trophic Index 1.11 4.57 7.99
Aluminum (ug/L) NA NA  <127.00 NA NA <127.00
Arsenic (1 /L) NA NA 1.38 MNA NA 1.47
Barium (v g/l) MNA NA 25.10 NA NA 27.80
Beryllium (ug/L) MNA MNA <0.11 NA NA <0.11
Boron (vg/L) NA NA 16.70 NA NA 16.60
Cadmium {ug/L) NA NA, <014 NA NA <0.14
Calcium {ug/L) NA NA 3.90 NA NA - 400
- Chromium (v g/L} NA NA <0.40 NA NA <0.40
Cobalt (v g/L) NA NA <0.50 NA NA <0.50
Copper {ug/L) NA NA 1.00 NA NA 0.78
fron (v gil) NA NA 159.70 NA NA 149.80
Lead (ug/l) NA NA <0.30 NA NA <0.30
Magnesium (v g/l) NA NA 2.70 NA NA 270
Manganese (v g/l) NA NA 647.80 NA NA 804.50
Mercury (Lg/L) NA NA NA NA NA NA
Nickel {(ug/l.) NA NA <2.00 NA NA <2.00
Potassium (v g/L) NA NA 210 NA NA 280
Selenium (L g/l) NA NA <3.00 NA NA <3.00
Sodium (L g/L) NA NA 4.80 NA NA 4.70
Vanadium {va/l) NA, NA <1.00 NA NA <1.00
Zinc {ug/L) NA NA 3.30 NA NA. 3.80
Hardness {mg/l) NA NA 21.00 : NA NA, 21.00
DO (mglt) - NA NA 4.00 NA NA 241
pH NA NA 6.97 NA NA 6.79
Water Termp (°C) ' NA NA 28.20 NA NA 26.50
Alkalinity {(mg/L) 17.00 NA 27.00 17.00 NA 27.50
Bromide {mg/L} NA NA 0.05 MA NA, 0.05
Chloride (mg/L) 4.00 33 3.68 T NA 307 353
Fluoride (mg/L) NA NA 0.15 NA NA, 0.20
Sulfate {mg/L) 8.60 8.20 5.25 NA 7.30 526
NH3-N (mg/L} NA 0.03 0.22 NA 0.03 0.28
NO3-N (mg/l) 0.02 0.01 0.12 0.04 0.03 0.14
O-PHOS (mg/L) 0.01 0.02 0.01 0.03 0.02 0.02
T-PHOS {mg/L) 0.03 0.08 0.08 0.04 (.08 0.09
TKN (mg/L) NA NA 0.89 NA NA .99
TOC (mg/L}) NA 5.00 5.04 NA 4.80 4.87
BOD (mg/L}) NA NA NA MNA NA NA
Turbidity (NTU} 6.00 1.00 34.00 20.00 18.00 35.00
TSS (mgll) NA 11.50 22.00 NA 12.50 16.50
TDS {ma/L}) NA 47.00 63.00 NA 47.00 64.00
Conductivity {micro-mhos/cm) 60.00 NA NA 75.00 NA MNA

Fecal Coliform (col/100 mi) Is NA NA, §

I 1/4 NA NA <3

c NA NA 3

ri/4 NA NA <3

rs NA NA 3

Gm Mean NA NA 34
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TABLE A-70B. Water Quality Data from Blue Mountain Lake - Upper.

Epilimnion Hypolimnion :

1989 1994 1999 1989 1994 1959

Chilorgphyll a (v g/L) NA NA 11.10

Secchi (in) : NA NA 10.00

Trophic Index NA NA 12.01 :

Aluminum (ug/l) NA NA 130.80 NA NA, 208.20
Arsenic (U g/L) NA NA 1.08 NA NA 1.07
Barium (ug/l) NA NA 17.90 NA. NA 19.30
Berylium {(ug/L) NA NA <0.11 NA NA <(.11
Boron {(4g/L) NA NA 17.70 NA NA 17.70
Cadrmium (ug/l) NA NA <0.14 NA NA <0.14
Calcium (ug/l) ) NA NA 3.90 WA NA 5.60
Chromium (ug/L} NA NA <0.40 NA NA 1.11
Cobalt (ug/L) NA NA <0.50 NA NA 1,75
Copper {ug/L) NA NA *1.07 NA NA 3.00
Iron {uwg/l) NA NA 186.50 NA NA 229.70
Lead (ug/L) NA NA <0.30 NA NA 0.68
Magnesium (ug/l) NA MNA 270 NA NA 2.60
Manganese (ugil}) NA NA 35.00 NA NA 54.90
Mercury {vg/L) . NA NA NA NA NA NA
Nickel {ug/L} NA NA <2.00 MA NA <2.00
Potassium (ug/l) NA NA 3.10 NA NA 2.40
Selenium (ug/L) NA MNA <3.00 NA NA <3.00
Sodium (ugil) NA NA 4.90 NA NA 4.80
Vanadium (ug/L) NA NA <1.Q0 NA NA <1.00
Zinc {(uglL) NA NA " 1.50 NA NA 45.00
Hardness {(mg/L) NA NA 21.00 NA NA 25.00
DO (mgit) NA NA 6.91 NA NA 7.09
pH NA NA 7.32 MNA, NA 594
Water Temp (°C) NA NA 27.01 NA NA 26.50
Alkalinity {(mg/L} NA NA 23.50 NA NA 22.00
Bromide {mg/L) NA NA 0.05 MNA NA 0.06
Chloride (mg/L) NA NA 3.88 NA NA 4.05
Fluoride (mgiL) NA NA 0.14 NA NA 0.14
Suifate (mg/L) NA NA 5.44 NA NA 5.54
NH3-N (mg/L} NA NA 0.03 NA NA 0.03
NO3-N {mg/L) NA NA 0.06 NA MNA 0.23
0-PHOS {mgrL) NA NA 0.01 NA NA 0.01
T-PHOS (mg/L) NA NA 0.11 NA NA 0.12
TKN (mgfL) : ' NA NA 1.03 NA NA 113
" TOC (mgiL) NA NA 5.02 NA, NA 5.00
BOD {mgl) NA NA MNA NA NA NA
Turbidity (NTU) NA NA 42.00 NA NA 49.00
TSS (mg/L} NA NA 33.50 NA. NA 40.50
TDS {mg/L) NA NA 63.00 NA NA £4.00
Conductivity (micro-mhos/cm) NA - NA NA NA NA NA

Fecal Coliform {col100 ml) ls NA NA <3

| 1/4 NA NA <3

[ NA NA <3

r1/4 NA NA i <3

s NA NA <3

Gm Mean NA NA <3

Not coltected in 1989 and 1994
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TABLE A-70A. Water Quality Data from Lake Columbia - Lower.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chiorophyil a {ug/L) 20.80 14.38 2.60

Secchi (in) 39.00 72.00 61.00

Trophic Index 2.69 1.00 0.37
Aluminum (ug/l) NA, NA NA NA NA NA
Arsenic (ug/L) NA NA NA NA NA, NA
Barium (ug/L) NA NA NA NA NA NA
Beryllium (ugft) NA, NA NA MA NA NA
Boron (ug/L} NA NA NA NA NA NA
Cadmium (ug/L) NA <0.50 NA NA. <0.50 NA
Calgium {erg/L) NA NA NA NA NA NA
Chromium (ug/L) NA <1.00 NA NA <1.00 NA
Cobalt {&rgil) NA NA NA NA NA NA
Copper (ug/l} NA <4.00 NA NA <4.00 NA
Iron {(ugfl} NA NA NA, NA NA NA,
Lead (uglL) MNA, <2.00 NA NA <2.00 NA
Magnesium {vg/L) NA NA NA NA NA NA
Manganese (ug/l) : NA NA NA NA NA NA
Mercury (ugft) MNA MNA NA NA NA NA
Nickel (ug/L) NA NA NA NA NA, NA
Potassium {ug/l) MNA MNA NA NA NA NA
Selenium {1 g/l) NA NA NA NA NA NA
Sodium (v g/) NA NA NA NA NA NA
Vanadium (ug/iL) NA NA NA NA NA NA
Zinc (ug/l) NA <8.00 NA NA <8.00 NA
Hardness (mg/L) NA 13.20 NA NA 30.30 NA
DO (mg/L) NA NA 6.85 NA NA 0.12
pH NA NA 6.52 NA NA . 620
Water Temp (°C} NA NA 29.00 MNA NA 24.78
Alkalinity (mg/L) 10.70 13.00 7.00 ' 32.70 38.00 31.00
Bromide (mg/L) NA NA 0.19 NA NA 17
Chloride {mg/L} 11.0¢ 11.80 7.35 11.70 14.30 7.52
Fluoride (mg/L) NA NA 0.04 NA NA 0.04
Sulfate {mg/L} 4.00 1.80 1.24 20.00 1.80 314
NH3-N (mgil) 0.05 NA 0.02 1.08 0.35 0.33
NQO3-N (mgiL) 0.02 0.02 0.02 0.02 0.02 0.02
O-PHOS (mg/L) 0.03 0.02 0.02 0.08 0.02 0.02
T-PHOS (mg/L) 0.08 0.06 <0.02 0.15 0.07 <0.02
TKN {mg/L} NA NA 0.65 NA NA 1.11
TOC (mgiL) NA 10.20 8.25 NA 13.50 10.64
BOD {mg/L}) NA NA NA NA NA NA
Turbidity (NTU) 4.00 2.00 NA 7.50 5.30 NA
TS5 (mgil) NA <1.00 NA NA 2.50 MNA
TDS (mgil) 72.00 59.00 NA 117.00 98.00 NA
Conductivity {micro-mhos/cm) 72.00 71.80 NA 105.00 116.10 NA

Fecat Coliform (col/100 mi} Is NA 3 <3

b4 NA 2 <3

c NA 3 <3

r /4 NA 7 <3

rs NA 7 <3

Gm Mean NA 3.9 3
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TABLE A-71B. Water Quality Data from Lake Columbia - Upper.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a {(ugfl) - 1440 134 3.80

Secchi (in) 36.00 44.00 54 .00

Trophic Index 262 1.80 0.46
Alurninum {Ug/l) NA NA NA NA, NA NA
Arsenic (ug/L) NA NA NA NA NA NA
Barium (ug/L) NA NA NA NA NA NA
Beryllium (v gil.) NA NA NA NA MA NA
Boron (ug/l) NA NA NA NA NA NA
Cadmium (ug/L) NA <0.50 . NA NA <0.50 NA
Calcium (v gfl) NA NA NA MNA NA NA
Chromium {vg/L) NA <1.00 NA NA <1.00 NA
Cobalt (ug/L) NA NA NA NA NA NA
Copper {ug/) NA <4.00 NA NA <4.00 NA
Iron {ug/L} NA NA NA NA MA, NA
Lead (ug/L) NA <2.00 NA NA <2.00 NA
- Magnesium (v g/L} NA NA NA NA MNA NA
Manganese (vgil) NA NA NA NA NA NA
Mercury (vg/L) ) NA NA NA NA NA NA
Nickel {ugiL) NA NA NA NA NA NA
Potassium (v g/L) NA NA NA NA NA NA
Selenium (1 g/L) ' NA NA  NA NA NA NA
Sodium (gL NA NA MNA NA NA NA
Vanadium (v g/L} MNA MA NA NA NA NA
Zing {ugiL) NA <8.00 NA NA <8.00 NA
Hardness {mg/L) NA 14.70 NA . NA 13.20 NA
DO {mg/L) NA NA 6.87 NA NA 1.53
pH ~ NA NA 6.47 NA NA 5.36
Water Temp {°C) NA NA 29.76 NA NA . 2863
Alkalinity (mg/L} - 7.80 12.00 4.00 10.70 12.00 10.00
Bromide {mg/L) NA NA 0.06 NA NA 0.10
Chloride {mg/L} B.20 11.80 2.07 7.50 11.90 2.07
Fluoride (mg/L) NA NA 0.03 “NA NA 0.03
Suifate {mg/L) 6.00 3.00 1.03 8.00 1.80 1.35
NH3-N (mgL.) 0.05 0.03 0.02 0.05 0.03 0.01
NO3-N {mg/L) 0.02 0.01 0.02 0.02 0.02 0.02
O-PHOS (mgrl} 0.03 0.02 0.02 0.03 0.02 0.1
T-PHOS (mg/L) 0.08 0.08 0.02 0.09 0.07 0.03
TKN (mg/L} MNA NA 0.68 NA NA 0.79
TOC (mg/L) NA 10.20 8.80 NA 89.70 8.88
800 (mg/L) NA NA NA NA NA NA
Turbidity (NTU) 2.00 3.00 NA, 5.50 2.90 NA
TSS {mg/L) NA 2.00 NA NA 2.50 NA
TDS {mg/L) 68.00 57.00 NA 76.00 56.00 NA
Conductivity {micro-mhosfcm) 56.20 76.80 NA 56.70 77.10 NA

Fecal Coliform (col/100 ml) is NA, 2 <3

11/4 NA 0 <3

c NA 2 <3

r1/4 NA . 10 3

rs NA 2 6

Gm Mean NA 3 34
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TABLE A-72. Water Quality Data from Lake Nimrod.
Epilimnion Hypolimnion

1983 1994 1999 1989 1994 1999

Chlorophyll a (vg/l.) B.60 7.20 NA

Secchi (in) 44.00 37.00 NA

Trophic Index 0.88 1.62 NA
Aluminum (ug/L) NA NA NA NA NA NA
Arsenic (ug/l}) NA NA NA NA NA NA
Barium (v g/L) NA NA MNA NA NA MNA
Beryllium (ugfl) NA NA NA NA NA NA
Boron {ug/l) NA NA NA NA NA NA
Cadmium {ug/L) MNA <0.50 NA NA <0.50 NA
Calcium (v g/L) NA NA MNA NA NA NA
Chromium (v g/L) NA <1.00 NA NA <1.00 NA
Cobalt (ug/L) NA NA NA NA NA NA
Copoer {(ug/il) NA <4.00 NA Na& <400 NA
fron (1 g/L) NA MNA NA NA NA NA
Lead (ugl) NA <2.00 NA NA <200 NA
Magnesium (ugil) NA NA NA NA NA NA
Manganese (ug/L) NA NA NA MA, NA NA
Mercury (ug/L) NA MNA NA NA NA NA
Nickel (ug/L} NA NA NA NA, NA NA
Potassium (ugfl) NA NA. NA NA NA NA
Selenium (ug/L) NA MA NA NA NA NA
Sodiumn {ugf/l) NA NA MNA, NA NA NA
Vanadium (v g/t) NA MNA NA NA NA NA
Zinc (ug/l) NA NA NA NA 14.00 NA
Hardness (mg/l.) NA 9.90 NA NA 9.20 NA
DO {mg/L) NA NA NA NA NA NA
pH NA NA NA MNA NA NA
Water Temp (°C) NA MNA NA NA MNA NA
Alkalinity (mg/L} 10.00 18.00 NA NA 9.00 NA
Bromide {mg/L) NA NA NA NA NA NA
Chilgride {mg/L}) 2.70 2,74 NA NA 2.38 NA
Fluoride (mg/l} NA NAa NA NA NA MNA
Sulfate (mg/l) 4.00 3.20 NA NA 4.10 NA
NH3-N (mg/l) NA 0.12 NA. NA 0.28 NA
NO3-N (mg/L) 0.02 0.05 NA 0.02 0.02 NA
0-PHOS (mg/L) 0.01 0.02 NA 0.04 0.02 NA
T-PHOS {mg/L) 0.03 0.05 NA 0.07 0.08 NA
TKN {mg/L) NA NA MNA NA NA NA
TOC (mg/L) MA 6.80 MA NA 6.80 MNA
BOD {mg/L} NA NA NA NA NA NA
Turbidity (NTU) 6.00 5.00 MNA 32.00 12.00 NA
TSS (mg/L} NA 4.50 NA NA 11.00 MNA
TDS (mg/L) NA 34.00 NA NA 38.00 NA
Conductivity {micro-mhos/cm} 35.00 43.00 NA 48.00 47.00 NA

Fecal Caoliform (col/100 ml} Is NA - NA

I 1/4 NA - NA

c NA <4 NA

ri/4 NA - NA

5 NA - NA

Gm Mean NA - NA

Not collected in 1999
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TABLE A-73.

Water Quality Data from Lake Chicot - Lower.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a (bg/L) 4510 0.85 22.00

Secchi (in) 24.00 18.00 19.00

Trophic Index 4.38 10.70 9.32
Aluminum (ug/L) NA NA  <127.00 NA MNA <127.00
Arsenic (vg/L) NA NA 16.22 NA MNA 15.70
Barium (v g/l) NA NA 38.10 NA NA 42.50
Beryllium (ug/L) NA NA <0.11 NA NA <0.11
Boron {ug/l) NA NA 42.10 NA NA 43.90
Cadmium (v g/L) NA <0.30 <0.14 NA <0.50 <0.14
Calcium {ug/L) NA NA 20.00 NA NA 19.50
Chromium (v g/L) NA <1.00 <0.40 NA <1.00 <0140
Cobalt (ug/lL) NA NA <0.50 NA NA <0.50
Copper (vg/L) NA <4.00 <0.50 NA <4.00 0.55
fron {ug/L}) NA NA <15.00 NA NA <15.00
Lead {(ug/L) NA <2.00 <(0.30 NA <200 <0.30
Magnesium {ug/l) NA NA 10.40 NA NA 10,30
Manganese (Ug/L) NA NA 1.60 NA NA 1.80
Mercury (ug/l) NA NA NA, NA NA NA
Nickel {ug/L) NA NA <2.00 NA, NA <2.00
Potassium (ug/L} NA NA 3.30 NA NA 2.90
Selenium (ugfl) NA NA <3.00 NA NA <3.00
Sodium (wgfl) NA NA 12.80 NA NA 12.90
Vanadium (v gfL} NA NA 1.82 NA NA 1.94
Zinc (ugfL) NA, 20.00 <1.00 NA 14.00 <1.00
Hardness {mg/L}) NA 89.70 93.00 MNA 102.0¢ 91.00
DO (mg/L} NA NA 7.73 NA NA 6.04
pH NA, NA 8.91 NA NA 8.69
Water Temp (°C) NA NA 32.80 NA NA 31.80
Alkalinity (mg/L) 93.00 109.00 92.00 NA 109.00 91.00
Bromide (mg/L) MNA NA 0.08 MNA NA 0.07
Chloride (mg/L) NA 10.90 16.70 NA 13.20 16.50
Fluoride {mg/L}) NA NA 0.17 NA NA 0.186
Sulfate {mg/L) 7.00 10.90 - 7.47 NA 4.70 7.48
NH3-N (mgil.) 0.04 0.11 0.01 NA 0.18 0.02
NO3-N {mg/L) 0.01 .04 0.02 NA 0.05 0.02
O-PHOS {mg/L} .0.03 0.03 0.04 NA 0.04 0.04
T-PHOS (mg/L) 2.06 0.19 0.16 - NA 017 0.15
TKN {mg/L.) NA NA 2.14 NA NA 2.03
TOC (mg/L) 11.50 9.00 7.58 NA 910 7.42
BOD {mgfL) NA, NA NA ‘NA NA NA
Turhidity (NTL} 11.00 8.00 NA NA 7.60 MA
TSS (mg/fl) NA 18.50 NA NA 19.00 NA
TDS {mg/t) NA 148.00 NA NA 146.00 NA
Conductivity {micro-mhos/cm) 134.00 252.00 NA NA 253.00 NA

Fecal Coliform (col/100 mi} Is NA 188 <3

1144 NA 157 <3

c NA 220 <3

r1/4 NA 76 <3

s NA 120 3

Gm Mean NA 144.2 3
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TABLE A-7T4A. Water Quality Data from Lake Conway - Lower.

Epilimnion Hypolimnion
1989 1994 19949 : 1989 1994 1999
Chiorophyil a (ug/L) 110.8 26.70 1.40
Secchi (in} 21.00 15.80 23.25
Trophic Index 10.51 6.52 2.64
Aluminum (ug/L) NA NA <127.00 NA NA <127.00
Arsenic (uo/l} NA NA 1.80 NA NA 1.09
Barium (ug/l) NA NA <8.80 NA, NA <8.80
Berylium (v g/L) NA NA, <0.11 MNA NA <0.11
Boron {ugiL) NA NA 24.30 NA NA, 2260
Cadmium (ug/t.) NA <0.50 <0.14 NA <0.50 <0.14
Calcium {zg/l}) NA NA 5.40 NA NA 540
Chromium (ug/l) NA 1.50 <(.40 NA 1.50 <0.40
Cobalt {ug/L} NA NA <(.50 NA NA <0.50
Copper (ug/l) NA <4.00 <(.50 NA <4.00 <0.50
Iron {g/L) NA NA 33.00 NA NA 36.00
Lead (ugil) . MNA <2.00 <(.30 NA <2.00 <0.30
Magnesium (ugl) NA NA 240 NA NA 2.40
Manganese (v g/l) NA NA 31.30 NA NA 9110
Mercury (L) . NA NA NA NA NA NA
Nickel (ug/L) NA NA <2.00 NA MNA <2.00
Potassium (vg/L) NA NA 4.40 NA NA 3.90
Selenium (Lg/l) NA NA <3.00 NA NA <3.00
Sodium (v g/L} NA NA 6.60 NA NA 6.40
Vanadium {ug/L) NA NA - <1.00 NA NA <1.00
Zing (ugiL} MNA 13.00 1.30 NA 13.00 3.20
Hardness {(mg/L) NA 21.00 23.00 NA 22.80 24.00
DC (mg/L} NA NA 8.71 NA NA 3.94
pH NA NA 8.08 NA NA 6.74
Water Temp {°C) ' NA NA 31.30 NA NA 27.50
Alkalinity (mg/L) 26.40 29.00 26.00 33.20 28.00 26.00
Bromide (mg/L} NA NA 0.06 MNA NA 0.07
Chloride (mg/) 4.80 5.21 B6.35 ) 470 4.84 6.35
Fluoride (mg/l) NA NA 0.12 NA NA o1
Sulfate (mg/L) 5.00 2.80 3.50 4.00 1.50 3.49
MNH3-N (mg/l) 0.17 0.05 <0.01 0.53 0.06 0.01
NO3-N (mg/L) 0.02 0.03 0.02 0.02 0.05 0.03
Q-PHOS (mgit) 0.03 0.02 0.01 0.03 .02 0.01
T-PHOS (mgiL) 0.14 0.08 0.06 0.16 0.09 0.05
TKN (mg/L} NA NA 0.79 NA NA 0.94
TOC (mg/L) NA 8.20 5.50 NA 7.70 5.50
BOD (mg/L) NA NA 2.93 NA, NA 1.03
Turbidity (NTU) NA 7.00 6.20 NA 6.80 6.20
TSS (mg/L) NA 7.00 6.50 MA 7.00 5.50
TDS (mg/L) 52.00 58.00 63.50 58.00 58.00 61.00
Conductivity (micro-mhos/em) 73.00 75.40 NA 9010 75.30 NA
Fecal Coliform {col/100 ml) Is NA 21 3 .
11/4 NA 31 3
c NA 24 3
r /4 NA 32 6
s NA 27 8
Gm Mean NA 27 4.2
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TABLE A-74B. Water Quality Data from Lake Conway - Upper.

Epilimnion ‘ Hypolimnion

1989 1994 1999 1988 1994 1999

Chlorophyll a (ug/L) 34.40 0.89 8.70

Secchi {in) 26.00 18.00 21.5

Trophic Index 7.86 4.27 3.06
Aluminum {ugiL) NA NA  <127.00 NA NA  <127.00
Argenic {ugiL) NA NA 1.51 NA NA 1.50
Barium {(ug/L) NA NA <8.80 NA NA 8.10
Beryllium (v g/L) NA NA <0.11 NA NA <0.11
Boron (ug/L) NA NA 3110 “NA NA 31.20
Cadmiurn {(tg/l) NA <0.50 <0.14 NA <{.50 <0.14
Calcium (pg/l) NA NA 5.30 NA NA 540
Chromium {ugil) NA <1.00 <(0.4¢ NA <1.00 <(0.40
Cobalt (ug/l) NA NA <0.50 NA NA <0.50
Capper (uo/l) NA <400 <(3.50 NA <400 2,57
Iron (ugfL) NA MNA 43.60 NA NA 52.70
Lead (ug/l) NA <2.00 <0.30 NA <2.00 <{).30
Magnesiurn (ug/L) NA NA 2.30 NA tNA 2.30
Manganese (ug/l.) NA NA 1.60 NA NA 2410
Mercury (v g/l) NA NA NA NA NA NA
Nickel (ugfL) NA NA <2.00 NA NA <2.00
Potassium {urg/L) NA NA 4.50 NA NA 4.40
Selenium (ugll) MA NA <3.00 NA NA <3.00
Sodiym (vo/L) NA NA 7.80 NA NA 7.80
Vanadium (ug/L) NA MNA <1.00 MNA NA <1,00
Zinc (vg/l} NA 9.00 5.90 NA 14.00 12.60
Hardness (mg/L} NA 24.30 23.00 NA 26.10 23.00
DO (mgit) NA NA 7.50 NA NA 4.20
pH NA NA 7.35 NA NA 645

Water Temp (°C) MA NA 30.20 ' NA NA - 2800

Alkalinity {(mg/L) 225 31.00 27.00 . 2200 32.00 27.00
Bromide (mg/t) NA NA 0.07 NA NA 0.07
Chioride {mg/L) 4.3 5.09 6.31 4.00 494 6.38
Fluoride (mg/l.) NA WA 0.13 NA NA 0.13
Suffate (mgfL) 4 2.80 3.91 4.00 2.80 4.02
NH3-N (mg/L} 0.17 MNA <0.01 0.16 0.08 0.02
NO3-N (mg/L) 0.02 0.03 0.02 0.02 0.03 0.06
O-PHOS (mg/L) 0.03 0.02 o.M 0.03 6.02 0.01
T-PHOS (ma/L) 0.17 0.08 0.06 0.16 0.08 0.08
TKN (mgi.) NA NA 0.92 NA NA 0.95
TOC (mg/L) NA 7.40 5.90 NA 8.00 6.20
BOD {mg/L) NA NA 2.98 NA NA 2147
Turbidity (NTU} NA 9.00 6.10 NA 9,60 6.60
TSS (mgfl) NA 10.00 4.50 NA 9.50 5.50
TDS (mgi.) 47.00 61,00 84.00 48.00 62.00 66.00
Conductivity (micrg-mhosfem) 86.20 81.20 NA 64.00 8440 NA

Fecal Coliform {(col/100 mi) Is NA 0 3

11/4 NA 4 <t

¢ NA 3 11

ri/4 NA 12 i 2

s NA 7 3

Gm Mean NA 5.6 29
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TABLE A-75A. Water Quality Data from Lake Erling - Lower.

Epilimnion Hypolimnion

1985 1994 1999 1989 1994 1999

Chlorophyli a (ug/l) 182 9.61 10.80

Secchi (in) 30.00 42.00 38.00

Trophic Index 4.64 2.09 142
Aluminum (ug/L) MNA NA NA NA MNA MNA
Arsenic {ug/L) MNA NA NA MNA MA NA
Barium (ugfL) NA NA NA NA NA NA
Beryllium (vg/L) NA, NA, NA NA NA NA
Boron {ug/L) : NA MNA NA NA MNA NA
Cadmiumn (ug/L) NA <0.50 NA MNA <0.50 NA
Catcium (v g/L) NA NA NA MNA, MNA NA,
Chramium (u g/} NA <1.00 NA NA <1.00 NA
Cobalt (ug/L) NA. NA NA NA NA NA
Copper (ug/l) NA <4.00 NA NA <4.00 NA
Iron (L g/L) NA NA NA MNA MNA NA
Lead {ug/L) NA <«2.00 NA NA <2.00 NA
Magnesium {ug/t) MNA MNA NA NA MNA NA
Manganese {ug/L) NA NA NA NA NA NA
Mercury (1 g/L) MNA MNA NA NA NA NA
Nickel {tg/t) NA NA. NA NA NA NA
Potassium (v g/L) NA NA NA NA NA NA
Selenium {(ug/l) NA NA NA NA NA NA
Sodium (ug/L} NA NA NA NA NA NA
Vanadium (ug/L) NA MA NA NA NA NA
Zinc {ug/L) NA <8.00 NA NA <8.00 NA
Hardness {mg/L) A 16.50 NA NA 33.30 NA
DO (mg/L} NA NA 7.12 NA NA 0.12
pH NA NA 7.08 * NA NA 6.69
Water Temp (°C) NA NA 31.20 NA NA 20.00
Alkalinity (mg/L) 9.80 NA 13.00 33.20 NA 38.00
Bromide {mg/L) NA NA 0.14 NA NA 0.15
Chiloride (mg/L) 7.20 - 10.30 10.30 8.10 11.80 5.09
Fluoride (mg/L) NA NA 0.04 NA NA 0.05
Sulfate (mg/L) 5.00 1.80 2.96 13.00 15.20 1.01
NH3-N {mg/L} 0.05 NA 0.02 1.13 1.31 1.43
NQ3-N (mg/L) 0.02 0.01 0.02 0.02 0.1 0.02
O-PHOS {mg/L} 0.03 Q.02 0.02 - 014 0.21 0.03
T-PHOS (mg/L) 0.12 0.08 0.04 0.26 0.30 0.36
TKNM {mg/L) NA NA 0.87 NA NA 2.81
TOC (mg/L) NA 12.20 9.94 NA 17.30 15.30
BOD {mg/l.) : NA NA NA NA NA NA
Turbidity (NTU) 5.00 2.00 NA 11.00 8.70 NA
TSS (mg/L) NA <1.00 NA NA 6.50 NA
TDS (mgil) 70.00 63.00 NA 108.00 11400  NA
Conductivity (micro-mhos/em) 51.40 77.20 NA 97.60 124.90 NA

Fecal Coliform {col/100 ml) Is NA 15 <3

1 1/4 NA 360 3

c NA 110 3

r1/4 NA 0 11

rs NA 2 11

Gm Mean NA 33 5
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TABLE A-75B. Water Quality Data from Lake Erling - Upper.

Epilimnion Hypolimnion

1989 1994 1899 1989 1994 1999

Chiorophyll a (ugf/t) 16.50 7.48 6.00

Secchi (in) 21.00 34.00 20.00

Trophic index 745 3.40 4.90
Aluminum (v g/L) NA NA NA NA NA NA
Arsenic (Ug/L) NA NA NA NA NA NA
Barium (ugfl) NA NA NA NA NA NA
Benyllium {trg/L) NA NA NA NA NA MNA
Boron (ug/L) NA NA NA NA MA NA
Cadmium (ugil) NA <0.50 NA NA <0.50 NA
Calcium (v gil) NA NA, NA NA NA NA
Chromium {ug/L) NA <1.00 NA . NA <1.00 NA
Cobalt (ug/L) . NA NA NA NA NA NA
Copper (L g/L) MNA <4.00 NA, NA <4.00 NA
Iron {(wg/l) NA NA NA NA NA NA
Lead (ug/L) NA <2.00 NA NA <2.00 NA
Magnesium (ug/l) NA NA NA NA NA NA
Manganese (ugfl.) NA NA NA NA NA NA
Mercury (ug/L) NA NA NA NA NA NA
Nickel {1 g/L) NA NA NA NA NA NA
Potassium (ug/L) NA NA NA NA NA NA
Selenium {ug/l) NA NA NA NA NA NA
Sodiurm (L g/L) NA NA NA NA MNA NA
Vanadium {ugfL) NA NA NA NA NA NA
Zinc (ug/l) NA <8.00 NA NA <8.00 NA
Hardness (mg/l.) MNA 18.00 NA NA 14.70 NA,
DO (mgil) NA NA 7.36 NA "NA 292
pH NA NA 6.97 NA NA 6.03
Water Temp (°C) NA NA 30.70 NA NA 28.80
Alkalinity (mg/L} 8.80 NA 12.00 ' 9.80 NA 12.00
Bromide (mg/L) NA NA 0.15 NA NA 0.15
- Chigride {mg/L} 6.30 10.20 11.00 6.30 10.20 10.80
Fluoride {mgL) NA NA 0.05 NA NA 0.05
Sulfate (mg/L) 6.00 1.80 3.05 7.00 1.80 3.10
NH3-N (mg/L) 0.05 NA 0.02 ‘ 0.08 0.05 0.12
NO3-N (mg/L) 0.02 0.02 0.02 0.03 0.01 0.07
O-PHOS (mg/L) 0.03 0.02 0.02 0.05 0.02 0.02
T-PHOS (mg/L) 0.14 0.11 0.0 0.17 0.10 0.10
TKN (mg/L) NA NA 1.16 MNA NA 1.05
TOC (mg/L) NA 12.10 10.08 NA, 12.1¢ .84
BOD (mg/L) NA NA NA MNA NA NA
Turbidity (NTU) 8.00 4.00 NA 13.00 4.00 MNA
TSS (mg/lL) NA 2.00 NA NA 2.00 NA
TDS (mg/L) 71.00 66.00 NA 74.00 67.00 NA
Conductivity (micro-mhos/icm) 48.90 76.20 NA, 49.50 77.40 NA

Fecal Coliform {col/100 ml) Is NA 225 <3

11/4 NA 530 <3

[+ NA 240 3

ri/4 NA 980 3

rs NA 23380 43

Gm Mean NA 582 5.1
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TABLE A-77A. Water Quality Data from Felsenthal - Lower.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a {ug/L) 2.70 3.10 1.70

Secchi (in) 37.00 22.00 35.00

Trophic Index 1.96 3.96 0.93
Aluminum (ug/L) NA NA  <127.00 MA NA <127.00
Arsenic (L1 g/L) NA NA <1.00 : NA NA <1.00
Barium (v g/l} NA : NA 32.80 NA NA 34.50
Beryllium (u g/L) NA NA <0.11 NA NA <0.11
Boron (ug/t) NA NA 8.20 NA NA 7.20
Cadmium (¢ g/L) NA <0.50 <0.14 NA <0.50 0.31
Calcium (ug/L) NA NA 6.60 NA NA 8.50
Chromium (ug/L} NA -<1.00 <0.40 NA <1.00 0.42
Cobailt (vg/l) © O NA NA <0.50 NA NA <0.50
Copper (ug/L) NA <4.00 1.02 MNA <4.00 11.42
Iron (ugil) NA NA 177.70 NA NA 194.30
Lead (uo/L) NA <2.00 <030 NA <2.00 2.96
Magnesium (u g/} NA NA 2.00 NA NA 1.90
Manganese (v g/l) NA NA 15.00 NA NA 123.90
Mercury {ug/L) NA, NA NA NA NA MNA
Nickel (ug/L) NAa NA <2,00 NA NA 12.55
Potassium (ug/L) ) NA NA 0.90 NA NA 0.50
Selenium (ug/L) NA NA <3.00 NA NA <3.00
Sodium {ug/l) NA NA 12.60 : NA NA 12.40
Vanadium (v g/l) . NA, NA 7.55 NA NA 5.46
Zing {ug/Ll) NA 9.00 570 NA, 8.00 6.60
Hardness (mg/L) . NA, 18.00 25.00 NA 18.00° 24.00
DO (mg/L) NA NA 6.48 MNA NA 0.90
pH MA NA 6.62 NA NA 6.07
Waier Temp (°C) NA NA 31.00 NA NA  29.60
Alkalinity (mg/L}) 16.70 18.00 18.00 17.20 15.00 18.00
Bromide {mg/L}) NA NA 0.19 NA NA Q22
Chloride (mg/L) 10.30 7.49 14.60 8.00 172 16.80
Fluoride {mga/l) NA NA 0.08 MNA NA 0.07
Suifate (mg/L) 7.00 g.10 14.90 8.00 7.20 12.50
NH3-N {(mg/L) 0.05 0.07 0.05 0.05 0.07 a.a7
NO3-N (mg/L) 0.10 0.15 0.10 0.08 0.18 a.09
O-PHOS {mg/L} 0.03 0.05 0.01 003 0.05 0.0
T-PHOS (mg/L) 007 0.09 0.03 0.09 0.0% 0.04
TKN {(mg/L) NA NA 0.55 NA NA 0.61
TOC (mgiL) 8.90 10,00 4.18 11.20 10.00 4.44
BOD {mgrL) NA, NA NA NA NA NA
Turbidity (NTU) 6.00 22.00 5.50 6.20 28.00 6.80
TSS (mgll) NA 256.50 4.50 NA 36.00 6.50
TDS (mg/L) NA, 77.00 83.00 NA 77.00 82.00
Conductivity (micro-mhos/cm) - 88.70 80.10 NA 82.90 80.20 NA

Fecal Coliform {¢ol/100 mi) Is NA 175 4

11/4 NA 816 <1

¢ NA 270 4

ri4 NA 1700 <4

S MNA 17 5

Gm Mean NA 256.7 24
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TABLE A-77B. Water Quality Data from Felsenthal - Upper.

Epilimnion Hypolimnion

1989 1994 1999 1989 1994 1999

Chlorophyll a (ug/l.) 3.50 2.67 4.20

Secchi (in) 36.00 16.00 35.50

Trophic Index 232 5.54 1.13
Aluminum {ug/L) NA NA  <127.00 NA, NA <127.00
Arsenic (bgiL) NA NA <1.00 NA NA <1.00
Barium (ug/L) NA NA 30.70 NA NA, 29.90
Beryllium (ug/L) NA NA <0.11 NA NA <0.11
Boron {ug/l) NA NA <4.50 NA NA <4.50
Cadmium (ugfl) NA 0.90 <(.14 NA <0.50 0.00
Calcium {ug/l) NA, NA 6.00 NA NA 6.00
Chromium (¢ g/l) NA <1.00 0.48 NA <1.0Q 0.53
Cobalt (uvgl) NA NA <0.50 NA NA <0.50
Copper (vglL) NA 18.00 1.18 NA <4.00 3.05
Iron {urg/L) NA NA 225.30 NA NA 220.00
Lead {ug/L) NA 7.50 <0.30 NA <2.00 0.40
Magnesium (v g/L) NA NA 1.70 NA NA 1.70
Manganese (vg/L) NA NA 15.10 NA, NA 17.20
Mercury (L g/L) NA NA NA NA NA NA
Nickel (vg/L) NA NA <2.00 MNA NA 288
Potassium {ug/L) NA NA 120 NA NA 1.00
Selenium (vg/l) NA NA <3.00 NA A <3.00
Sodiumn (ug/l) NA NA 1110 MNA NA 11.50
Vanadium (ug/L) NA NA 0.98 NA NA 9.98
Zing (ugh.) NA 13.00 2.60 NA <8.00 2490
Hardness {mg/L) NA - 16.50 22.00 NA 18.00 22.00
DO (mg/L} NA NA 6.86 NA NA 65.18
pH NA NA 8.67 NA NA 6.54
Water Temp (°C) NA NA 30.80 NA NA 30.60
Alkalinity {mg/L) 18.10 14.00 19.00 17.60 15.00 19.00
Bromide {mg/L) NA NA 0.17 NA NA 0.17
Chioride (mg/L) 4,40 7.02 12.50 3.90 6.77 130.00
Fluoride {mg/L) NA NA 0.07 NA NA 0.06
Sulfate (mg/L} 14.00 7.20 12.30 13.00 7.20 1250
NH3-N {mg/L) 0.05 0.10 0.04 0.05 0.07 0.07
NO3-N (mg/.) 0.06 0.15 0.13 ‘ Q._0_6 0.14 0.14
O-PHOS (mg/L) 0.03 0.04 0.01 0.03 0.06 0.01
T-PHOS (mg/l) 0.08 0.09 0.04 0.00 0.07 0.04
TKN (mg/L) NA NA 0.53 NA NA 1.08
TOC {mgfL) 13.3¢ 10.60 371 13.40 11.20 4.55
BOD (mg/L) NA NA NA MNA NA NA
Turbidity (NTU) 5.00 20.00 8.10 4.90 23.00 8.20
TSS (mafl) NA 20.50 3.50 NA 31.00 6.00
TDS (moft) NA 74.00 77.00 MNA 73.00 78.00
Conductivity (micro-mhos/fcm) 73.20 75.80 NA 71.80 75.50 NA

Fecal Coliform {cal/100 mil) Is NA, 2000 <3

11/4 NA 600 8

c NA 680 3

ri/4 NA 210 <3

rs NA 1380 <3

Gm Mean NA 7495 34
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TABLE A-78A. Water Quality Data from Lake Millwood - l.ower.

Epilimnion Hypolimnion
1989 1994 1999 1589 1994 1999
Chlorophyll a {(ug/L} 14.00 MNA 18.20
Secchi {in) 35.00 NA, 25.50
Trophic index 1.54 NA 2,79
Aluminum (d g/L) NA NA  <127.00 NA NA  <127.00
Arsenic (ug/L) NA NA 3.95 NA NA 1.48
Barium (ug/L) NA NA 23.00 NA NA a20
Beryliium (v g/L} NA NA <0.11 NA NA <0.11
Boron {ug/L) NA NA 11.60 NA NA 11.30
Cadmium {ug/l) NA <0.50 <0.14 NA <0.50 <0.14
Calcium {zg/l) NA NA 4,20 NA NA 5.20
Chromium (ug/l) NA <1.00 <(0.40 NA <1.00 <(.40
Cobalt (ugfl) NA NA <0.50 NA NA <0.50
Copper (ugfl.) NA <4.00 . 0.79 NA <4.00 1.51
fron (U g/L) NA NA 91.10 NA NA 22 60
Lead {(ug/l) NA <2.00 <0.30 NA <2.00 <0.30
Magnesium {ug/t.) NA NA 1.10 NA NA 1.20
Manganese (ug/L} NA NA 832.90 NA NA 1.60
Mercury (L gil) NA NA NA NA NA NA
Nickel (ug/L) NA NA <2.00 NA NA <2.00
Potassium (vg/ll) NA MNA 1.50 NA NA 1.30
Selenium (ug/l) NA NA <3.00 NA NA <3.00
Sodiurm (ug/L) NA NA 2.80 NA NA 3.20
Vanadium {ug/L) NA NA <1.00 MNA NA <1.00
Zing (vgil) NA <8.00 © 4.00 NA <B.00 2.50
Hardness {mgrL) NA NA - 15.00 NA NA 18.00
" DO (mgiL) NA NA 6.53 NA NA 0.16
pH NA NA 7.47 NA NA 6.07
Water Temp ("C) NA - NA 30.80 NA NA 27.50
Alkalinity (mg/L) 20.00 NA 19.00 19.00 NA 18.00
Bromide {mg/t.) NA NA 0.04 NA NA 0.04
Chioride (mg/L) 6.00 NA 2.92 NA NA 3.09
Fluoride (mg/L) NA NA 0.04 NA NA 0.04
Sulfate (mg/L) 5.90 NA a2 NA NA 3.39
NH3-N {mgfL} NA NA 0.47 NA NA 0.0
NO3-N {mg/L) 0.02 NA 0.03 0.02 NA 0.03
O-PHOS (mg/L) 0.02 NA 0.02 0.02 NA o
T-PHOS (mg/L) 0.04 NA 0.05 0.05 NA 0.05
TKN (mg/L) NA NA 075 NA NA 0.76
TOGC {mg/L) NA NA 73 NA NA 422
BOD {mg/L}) NA NA NA NA NA NA
Turbidity (NTU) 4.00 NA 7.80 5.90 NA 7.30
TSS {(mg/L) NA NA NA NA NA NA
TDS (mg/l) NA NA NA NA NA NA
Conductivity (micro-mhaosfem) 63.00 NA NA 60.00 NA NA
Fecal Coliform (col/100 ml) Is NA NA 28
| 1/4 NA NA 25
c NA NA 4
r1/4 NA NA 19
+] NA NA, 38
Gm Mean NA NA 18.2
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TABLE A-78B. Water Quality Data from Lake Millwood - Upper

Epilimnion Hypolimnion

1989 1994 1999 . 1989 1994 1999

Chlorophyll a (ug/L) 7.2 NA 6.90

Secchi (in} 40.00 NA © 2750

Trophic Index 1.18 NA 1.20
Aluminum (ug/L) NA NA  <127.00 NA NA  <127.00
Arsenic (ug/L} NA NA <1.00 NA NA <1.00
Barium (ug/L) NA NA 10.50 NA NA 10.80
Beryllium (ug/t) NA NA <0.11 NA NA <011
Boron {(ug/L) NA MNA 10.60 NA NA, 9.80
Cadmiurn (ugf/L) NA <0.50 <0.14 NA <0.50 <0.14
Calcium (ug/L) NA NA 3.00 NA NA 250
Chromium (ug/L) NA <1.00 <0.40 NA <1.00 <0.40
Cobalt {ug/L) NA NA <0.50 NA NA <(.50
Copper (ug/il) NA <4.00 0.89 NA <4.00 0.80
Iron (vg/l) MNA NA 98.10 NA NA 92.20
Lead (ugfL) ) NA <2.00 <0.30Q NA <2.00 <0.30
Magnesium {ug/L) NA NA 1.20 NA NA, 1.10
Manganese (v g/L) NA NA 4.60 NA NA 3.80
Mercury (ug/L) MNA NA MA NA NA NA
Nicket (wg/L) NA NA <2.00 NA NA <2.00
Potassium {ug/il) NA NA 1.40 NA NA 1.40
Selenium (ug/L) NA NA <3.00 MNA NA «<3.00
Sodium (ug/L) NA NA 3.80 NA NA 3.20
Vanadium {trg/L) NA. NA <1.00 NA NA <1.00
Zine (vgrL) NA <800  4.40 NA <8.00 3.90
Hardness (mg/L) NA NA 12.00 NA NA 11.00
DO (mg/L) NA NA 5.41 NA, NA 4.01
pH NA NA 6.98 : NA NA 6.01
Water Temp (°C) NA NA 31.70 NA NA 28.20
Alkalinity (ma/l.} 24.00 NA 13.00 19.00 NA 11.00
Bromide (mgi/L) NA NA 0.05 NA NA 0.04
Chloride (mg/l.) 2.60 NA 4.39 3.80 MNA 342
Fluoride {mg/L) NA NA 0.03 NA NA 0.03
Sulfate (mg/L) 3.80 NA 3.40 3.30 NA 334
NH3-N {mg/L) NA NA . 0.1 NA NA 0.03
NO3-N (mglL) 0.02 NA 0.03 0.02 NA 0.07
O-PHOS (mg/L) 0.02 NA, 0.1 0.02 NA 0.01
T-PHOS (mg/L) 0.04 NA 0.03 0.05 NA 0.03
TKN {mg/L) NA NA 0.34 NA MNA 0.30
TOC (mgil) MA NA 3.38 NA- NA 3.21
BOD (mgfL) NA, NA NA NA NA NA
Turbidity (NTU) 2.30 NA 6.20 5.60 NA 6.90
TSS {mglL) NA NA NA NA NA, NA
TDS (mg/L) NA NA NA NA NA NA
Conductivity {micro-mhos/cm) 69.00 NA, NA 61.00 NA NA

Fecal Coliform (col 100 ml) Is NA NA >320

11/4 NA NA >320

(] NA NA =320

r1/4 NA NA 408

s NA NA 216

Gm Mean NA NA 3105
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TABLE A-79A. Water Quality Data from Lake Dardanelle.

Epilimnion Hypolimnicn

1989 1994 1999 1989 1994 1999

Chlorophyll a (vg/l) NA NA 570

Secchi (in) NA MNA 31.00

Trophic Index NA NA 3.05
Aluminum (ug/i) NA NA 22480 NA NA 208.30
Arsentc (ug/l) _ NA NA 2.89 NA NA 2,73
Barium (ug/L) NA NA 96,70 NA NA 94.50
Berylliurmn (ugfL) NA NA <0.11 NA NA <0.11
Boron (vg/L) NA NA 70.10 NA NA 68.80
Cadmium (ug/l) NA MNA <{.14 NA NA <0.14
Calgium (Lgrl) NA NA 49.20 NA NA 48.50
Chromium (ug/l) NA MNA .66 NA NA 0.58
Caobalt (urg/L) NA NA <0.50 NA NA <0.50
Copper {ug/L} NA NA 345 NA NA 3.52
Iron (ugiL} NA MNA 3510 NA NA 30.30
Lead (ugiL) NA NA, <0.30 NA NA <0.30
Magnesium (i g/L) NA NA 13.60 NA NA 13.20
Manganese {ug/L) NA NA 270 NA NA 3.90
Mercury (ug/L) MNA NA NA NA NA NA
Nickel (vg/L) NA NA, <2.00 NA NA <2.00
Potassium (rg/l) ) NA NA 5.90 NA NA 5.30
Selenium (vgll) NA NA <3.00 NA NA <3.00
Sodium (v g/L) NA NA 68.00 NA NA 67.00
Vanadium {ug/L) NA NA £.09 NA NA 3.88
Zinc (uglL) NA NA 15.20 NA NA 1,60
Hardness (mg/L) NA NA 179.00 o NA NA 175.00
DO {mg/l) NA NA 9.36 NA NA 4.24
pH NA NA 8.70 NA NA 8.20
Water Temp (°C) MNA NA 30,70 NA NA 28.80
Alkalinity (mg/L.} - NA NA 118.00 NA NA 118.00
Bromide (mg/L) NA NA 0.16 NA NA 0.12
Chloride {mg/L) NA NA 83.60 NA NA 83.40
Fluaride {mg/L} NA NA, 0.26 NA NA 0.27
Sulfate (mg/L) NA NA 88.10 NA NA 87.80
NH3-N (mg/L) NA NA 0.02 NA NA 0.10
NO3-N (mg/L) NA NA Q.02 NA NA 0.06
O-PHOS (mg/l) NA NA 0.03 NA NA 0.04
T-PHOS (mg/L) NA NA 0.09 NA NA 0.08
TKN {mg/L) MA, NA 0.85 NA NA 0.67
TOC (mg/L) NA NA 490 NA NA 431
BOD {mg/L) NA NA NA NA NA NA
Turbidity (NTU} NA NA 11.00 NA NA 12.00
TSS (mag/l) NA NA 8.00 NA NA 7.50
TOS (mg/l) NA NA 400.00 NA NA 389.00
Conductivity (micro-mhos/cm} MNA NA NA NA NA NA

Fecal Caliform {col/100 ml) Is NA NA <2

1 1/4 MNA NA <2

[ MNA NA <2

T4 NA NA <2

rs NA NA <2

Gm Mean NA NA <2

Not collected in 1982 and 1994
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APPENDIX B

PESTICIDE DATA BY LAKE

Appendix B lists the pesticide data by lake collected during the summer of 1999. Water samples
were analyzed in the Department's Water Quality Laboratory under the existing Quality
Assurance/Quality Control project plan. The unit of measure for the parameters listed is ug/L. All
values less than "given number" are below the lab detection limits. All values which were detectable
are in bold type.



TABLE B-1. Pesticide Data from Type B and C Lakes.

Charles Storm Creek Bear Creek Frierson Poinsett
3-5-Dichiorobenzoic_Acid <(3352 <,03416 <.02139 <, 02688 Void
Picamba <,02119 «<.03262 <.03015 <.01341 Void
Dichlorprop <.10303 <.07593 <.04556 <.06642 Void
2-4-D <.21960 <.02557 <.03271 0.04533 Void
Pentachlorophenol <.Q7785 <.05082 <.06359 <.03077 Void
Silvex <.04413 <.03178 <.04136 <.02329 Void
2-4-5-T <.02555 <.01586 <.03454 <.01419 Void
Dinoseb <.05680 <.04182 <.01954 <.01551 Void
2.4-DB <.29765 <.01239 <.01964 <. 03789 Void
Bentazon <.03305 <.01866 <.01842 <.00785 Void
Picloram <,03201 <,02243 «<,02918 <, 016589 Void
Acifluorfen <,03363 <,04480 | <.04606 <,03280 Void
Molinate <.01087 <,01139 <.00806 <.01450 <.01276
Preopachior <.01495 <.0153%9 <.01350 < 00769 <.01218
Trifluralin <.01160 <. 01061 <.00639 <.00524 <.00528
Alpha-BHGC <.01523 <. 01025 < 00510 <,00731 <, 01578
Atraton <.0181¢C < 02586 <. 01768 <01125 <.01286
Prometon <. 01081 <.00626 <.00548 <.01198 <.00801
Simazine < 00767 <.03290 <.03781 <.(01687 <.05097
Atrazine 0.73246 0.01772 0.01872 0.02325 0.01441
Propazine <.00204 <.01767 <.01633 <.00722 <.00658
Beta-BHC < 01525 <.01061 < 00528 <.00732 <.01580
Gamma-BHC <01379 <.Q0975 <, 00486 <,00662 <,01429
Terbuthylazine <.04596 <. 05837 <. 03784 <.04303 <.05212
Diazinon <.00858 <.01454 <.01054 <.01359 <.01654
Fluchloralin <.01575 <.01321 <.00877 <.00666 <.00729
Fonofos <.01918 <.01685 <.02623 <1328 <.01219
Delta-BHC <.01860 <.01228 < 00612 <,00893 <, 01927
Cyprazine <.00857 <,01898 <.01305 <.00965 <.00929
Metribuzin <.01300 <.01379 <. 01965 < 00894 <.01282
Methyi-Parathion <.01220 <.02176 <.01341 <.00843 <.00477
Alachlor <0875 <.01051 <.00854 <,00479 <.00666
Ametryn <.00822 <.02153 <.01451 <.00358 <01038
Prometryn <1068 <.01271 <.02491 <.00496 <.00549
Heptachior <.01060 < 01277 <.01500 <.01439 <1522
Terbutryn <., Q0696 <,00616 < 01247 <.00537 <.00725
Metolachlor <.00669 <,00832 <.00603 0.01222 0.00687
Malathion <.04484 <.04631 <.02999 <.02107 <.04180
Dipropetryn <.00950 <.00805 <.01194 <.00605 <.01342
Chlorpyrifos <.01910 <.02536 <,03023 <,00879 <, 03826
Cyanazine <.01017 <, 01963 <1080 <0777 <.01313
Aldrin <.02979 <.U4806 < 024962 <. 02059 <.01164
Pendimethalin <0613 <1767 <.01360 <.00445 <.00524
Heptachlor-Epoxide <.02309 <, 03458 <. 04195 <.00703 <.01313
Endosuifan-l <.24681 <.14055 <, 26695 <.16661 <,26488
p-p’-DDE <.00872 <.Q0607 <.00678 =,00481 0.00943
Dieldrin <,04257 < 11452 <.07776 <.,02591 <.03163
Endrin <5194 <.09836 <.059841 <.03477 <.01737
Endosulfan-il <.09345 <12716 <.11561 <.07328 <.04207
p-p’-DDD <.Q0335 <,00799 <.00615 <.00523 <.00345
Endosulfan-Sulfate <.00816 <,04847 <.02310 <.01626 <.00943
p-p-ODT <.00370 <.00761 <.00586 <.00576 - <.00382
Hexazinone <.00485 «.01252 <.00822 «<.00635 <.00786
Methoxychlor <.00318 <.00589 <,00389 <.00119 - <,00306
PCB-as-AR1221 <,02484 <.02715 <.02465 <.01361 <,01892
PCB-as-AR1232 <,05142 <.05619 <.05103 <.02816 <.03916
PCB-as-AR1242 <.19698 <.20566 <,18315 <, 12516 <.06725
PCB-as-AR1243 <.54303 <.56700 <.50491 <.34505 < 18538
PCB-as-AR1254 <.53109 <3221 <.48418 <.32007 <.22948
PCB-as-AR1260 < 22299 <.13529 <.20329 <.13439 <.09635
Technical-Chlordane <,06261 <.09650 «.08436 <.04370 <,06525




TABLE B-2. Pesticide Data from Type D Lakes.

Enterprise  Wilson Wallace Grampus DesArc Old Town Hogue Mallard Ashbaugh

3-5-Dichlorobenzoic_Acid <05716 <.05414 <04522 <.04580 <.02988 <.02491 <01848 <.02504 <.02912

Dicamba <.03271 < 06831 <.03487 <.02855 <.03581 <.02585 <.01631 <.02634 <.01214
Dichlorprop T < 06694 < 11050 < 02784 @ <.07630 <.05431 «<.03752 <3688 <.02397 <2835
2-4-D <.03385 <.05166 0.78106 <.02667 <.03048 <.01630 <.33972 <.05235 <.07877
Pentachlorophenol <.05055 <.04120 <.05193 <.04047 <.04131 <.04177 <.02970 <.02991 <.04188
Silvex <,07825 <.05323 <.03055 03874 <.03146 <.02044 <03369 <.02908 <,(}3530
2-4-5-T <.03788 <.03810 <.01445  <03136 <.02503  <.02499 <01781 <.03396 <,05403
Dinoseb <.05181 <06159 <.01693 <03132 <.03038 <.03689 <.04638 <,03335 <.01941
2-4-DB <.01625 <.01474 <.01911 <.01220 <.00954 <01463- <.02935 <.07601 <.02280
Bentazon < 02841 0.14126 0.0415 0.02453 <.0189%4 G.067154 <01611 <.02268 <.01794
Picloram <5846 <.Q3977 <(02282 <02895 <.02220 <01443 <.02443 <.02109 <.02560
Acifluorfen < (6806 <.05386 <.05205  <.03655 <.02559 <.03434 <05235 <.04989 <.02741
Molinate ) <01317 0.04689 0.13076 <00775 <.00759 <01473 <.00710 <.01484 <.00714
Propachilar <1123 <.00829 <.01030 <.00496 <.01396 <.01351 <.01578 <.00623 < 01726
Trifluralin <.00048 <.00605 < 00249 < 00334 <0049 <.00743 <.00286 <.00392 <01139
Alpha-BHC <.Q0978 <.00836 «,00982 <00760 <.01001 <.01288 <.01326 <.01123 <,00789
Atraton <Q0472 <.01086 <.00693 < 00655 <.01478 <.02037 0.0188 <.01688 <.00913
Prometon <.00532 <.00875 <01157 <01119 <01214 <.01040 0.01408 <.01245 <.01021
Simazine <.01148 <.02127 <.01519 <01727 <.03289 <.02877 <.00774 <.01709 <.01843
Atrazine 0.01744 0.03249 0.04798  0.01902 <.01334 0.4784 <.00501 0.01325 < 01044
Propazine <.00358 <.00784 <00515 <.00624 <.00714 <.00946 <.00819 <.00698 <.00572
Beta-BHC <.01094 <.005935 <01090 <.00850 <.01036 < (1333 <.01328 <.01124 <.00790
Gamma-BHC <.00990 <.00847 <00895 < 00770 <.00952 <01225 <.01201 <.01017 <.00714
Terbuthylazine < 02758 <.02622 <.02141 <.02998 <.06376 < 05175 <.04147 <.04710Q <. 07389
Diazinon <. 00526 <.01588 <.01743 <.01320 <.01153 <.01231 <.00986 <.01557 <.01099
Fluchloralin <.00070 <.00999 <.00401 <00586 <.00709 <.01113 <Q0370 <.00566 <.01585
Fonofos <.01550 <.01542 <.01222 <.01021 <.00330 <1279 <.00905 <.02204 <,01499
Delta-BHC <.01208 <.01033 < 01214 <.009392 <.01199 <01543 <01619 <1371 <.00964
Cyprazine <.00450 <.00813 < 00596 <.00610 <.00762 <1190 <.00351 <.00388 <01244
Metribuzin <.00482 <00915 <.00756 <.00483 <.01176 <.01830 <.00468 <.01467 <.,00595
Methyl-Parathion <.00838 <.01095 <1072 <.01037 <.00986 <.01671 <.00831 <00760 <.00547
Alachlor <.00280 <.01020 <. 00773 <.00440 <.00635 <.00348 <.00489 <.00995 <.00764
Ametryn <.00290 <.00810 <.00716 <.00634 <.01018 «01087 <.00525 <.00807 < 012186
Prometryn 0.06954 0.14165 <.00783 0.01345 <.01317 <01308 <.00602 <.00871 <.00843
Heptachlor <.00993 <.01714 <01286 <.00963 <.00619 <.01326 <.00572 <.008940 <.01284
Terbutryn <.00872 <.00337 <.00402 <.G0393 <.01030 <.01038 <00296 <.00356 <.00844
Metotachlor 0.03107 0.01169 0.¢9719 0.00562 <.00463 003153 <.00322 <.00438 <.00589
Malathion <.01469 <1688 <.03763 <01661 <.01402 <, 03863 <.02095 <.03808 <.03562
Dipropetryn <.00512 <«00988 <.00706 <00481 <01112 <.01280 <.00347 <.00854 < 00650
Chlorpyrifos <.00732 <.00910 <.01110 <.00742 <.01838 <.02786 <.00945 <.01700 <.02068
Cyanazing <00943 0.19834 <.01540 0.04285 <.01204 1.0118 <01044 <.02686 <. 01982
Aldrin <.01303 <.02236 <.02188 <.02118 <.02178 <.03690 <.02029 <.01856 < 013386
Pendimethalin <.00571 <.00416 <.00573 <00488 <.00618 <.00591 <.00603 <.00570 «=.00809
Heptachlor-Epoxide <01518 <0104 <.01163 <.01368 <.03258 <02506 <.01356 <.01148 <.02644
Endosulfan- < 25028 <.16490 <. 19475 <.21987 <.23822 <.14875 <13085 <.13581 < 11483
p-p'-DDE <.00295 <.00409 <_(0321 <.00349 <.00510 < 01099 <.00304 <.00642 <.00609
Dieldrin <.04175 <.04345 <.04732 <.03460 <.05185 < 06310 <03032 <.03417 <.D4773
Endrin <.03021 <.04886 <.04649 <.04268 <.05978 <.10373 <.03265 <.03096 <.02325
Endosulfan-I <09266 <.08238 <.07803 <, 06385 <.11426 <.15542 <.02410 <.05958 <.08964
p-p'-DBD <,00224 <.00394 <.00422 <00296 <.00470 <.00620 <.00283 <.00322 <.00436
Endosulfan-Sulfate <.01084 <.01434 < 01659 <.00912 <.06286 < 06213 <.01244 <.01295 <. 02040
p-p~-0DT <,00243 <.00428 <.00458 <.00322 <.00447 <00590 <.00312 <.00355 <.00481
Hexazinone : <.00523 =<.00356 <.00243 <00409 <.00809 <.00805 <.00254 <.00683 <.00498
Methoxychlor <0114 <00299 <.00255 <00233 <.00374 <,00409 <.00167 <.00266 <.00419
PCB-as-AR1221 <.01363 <04857 <03757 <02136 <.01641 <.00900 <.01389 <.02826 <.01999
PCB-as-AR1232 <2824 <.10271 <07785 <04425 <.03306 <0862 <.02874 <.(5849 <,04138
PCB-as-AR1242 <.57616 <44277 <99668 <.T76481 <.15487 <.20155 <02742 <.10457 <15083
PCB-as-AR1248 <1.5837 <1.2170 <2.7396 <2.1022 <.42697 <.55564 <.07558 <.28827 «.41581
PCB-as-AR1254 <3.3915 <2.0587 <2.0317  <1.89842 <.28186 <32111 <07320 < 11545 <24339
PCB-as-AR1260 <1.4258 <.86561 < 85424 =.83428 <.11835 <13483 <.03074 <.04348 <. 10219

Technical-Chiordane <.38507 <13989 <.86041 <.82353 «.08470 <.16246 <.03370 <.06257 <.10695




e ———— ey~ ~reeag— g~

TABLE B-3. Pesticide Data from Type E Lakes.
_ - VS i
Grand Upper Chicet  Lower Chicot  Felsenthal - L Felsenthal -U  Horseshoe
3-5-Dichlorobenzoic_Acid <.16596 <. 02037 <.13041 <,(3476 <2310 <.02091
Dicamba : <.07160 <0213 <.06447 <.03184 < 04227 <.02081
Dichlorprop <.05299 «.04540 <.07719 <,06304 <, ()6864 <.05713
2-4.D <,06564 <1772 <.08373 <. 02617 < (32482 <.01835
Pentachlorophenol <. 06934 <.05052 <.02109 <.04100 <.02621 <.02979
Silvex <. 04436 < (3355 <. G7007 <.02079 <.03321 <3454
2-4-5-T <.02286 <, 00577 <4358 <.03729 <.03535 <2159
Dinoseb <.04554 <3278 <.08076 <.03971 <,04277 <.62250
2-4-DB <3043 <3883 <.05158 <.02372 < 01482 <.01497
Bentazon 0.41337 0.11905 0.17304 <.01961 <, 01708 <1547
Picloram <0334 « (02507 <.05235 <.02226 <, 02481 <.02438
Acifluorfen .11786 <.03599 0.09476 <.04106 < (03179 <,02805
Molinate <.01273 <, 00957 0.09204 < 00665 <.00738 <1021
Propachior <.00608 <.00825 <,00657 <0523 <.00583 <,01221
Trifluralin <,00443 <.00274 <.00662 <. 00146 <.00263 <.00710
Alpha-BHC 00831 <.00562 <.01232 <,01500 <,00933 < 01374
Atraton <,00727 <, 01207 <, 00419 <.01080 <0979 <.00851
Prometon <.00495 < 01163 <,00570 <.01291 <, 00678 <,00395
Simazine <,02369 <1603 <1928 < Q1727 <, (02566 <.Q2709
Atrazine 0.33899 0.09498 0.12638 <.00752 <, 00681 0.01579
Propazine <,00684 <. 00415 <.00708 <.00094 <0318 <.01074
Beta-BHC <.00929 «<.00629 <.01378 <.01678 <.31043 <.01423
Gamma-BHC <.00841 <.00569 <.01247 <.31519 <.00945 <.01307
Terbuthylazine <1258 <.01133 <.04667 <. 02075 <0213 <.05867
Diazinon <.00928 <.01402 <0134 <, 00556 <.(00485 <. 01738
Fluchloralin <,00674 <.00480 <.01104 <.00211 <,00446 <,00946
Fonofos <.01828 < 01267 <, 02142 <. 00862 <.00713 © < 01015
Delta-BHC <,01027 <, 00695 <, 01522 <1854 <.01153 < (01646
Cyprazine <.00601 <.00555 «.00683 <.00515 <.00614 <.00964
Metribuzin <0731 <.00752 < 00775 <.00609 <.00499 <.01193
Methyl-Parathion <.00897 <.00971 <.00662 <, 00462 <.00677 <.00814
Alachlor <.00692 <,00836 <.00460 <,00343 < Q0478 <.00939
Ametryn 0.00773 <,00910_ <.01312 <,00308 < 00627 < 01026
Prometryn <.00943 <.00584 0.02287 <,00808 <, 00363 0.06652
Heptachlor <1278 <.01501 <.01410 «,01268 <,01354 <.00968
Terbutryn <.00974 < 00521 <,00496 <.00292 <.003886 <.01502
Metolachlor <.00232 0.04074 0.04423 <.00306 <.00224 0.01038
Malathion <01919 <, 01879 <, 02929 <Q1576 < 01756 <, 02268
Dipropetryn <.00583 <,01446 <.00840 <.00890 <.00654 <.00941
Chlorpyrifos <1269 < 01932 <.00914 <0838 <.01092 <.02858
Cyanazine <, 01764 0.14488 012234 <1276 <.00985 0.03628
Aldrin <.01831 <. Q1982 <.(1351 <.00944 <.01382 <. 01798
Pendimethalin <0434 <, 00853 <.00818 < 00625 <.00832 <.00612
Heptachlor-Epoxide <.01080 < 01656 <.02490 < 00642 <1552 <.03729
Endosulfan- <.21622 <. 30012 <.35798 <,37372 <. 22410 <.18528
p-p-DDE <.00224 <,00303 <,00172 <.00089 <.00112 <. 00750
Dieldrin <,06452 < 06015 <.03439 <,02845 <.(3549 <.06961
Endrin <,03935 <,03902 <.02856 <.02071 <.02727 <.04367
Endosuifan-il <, 05750 <,10216 <,DB041 <.06982 <.05694 <.08027
p-p-DDD <.00282 <0362 <.00485 <.00171 <.00408 <,00577
Endosuifan-Sulfate <.01247 < [01803 <.02200 <.00701 <.00972 <. 04474
p-p’-DDT <.00318 <.00394 <.00526 <.00185 <.00444 <,00549
Hexazinone <. (0464 <.00585 <.00635 0.01512 0.01745 <,00501
Methoxychlor <.00188 <.00303 <.00469 <.00114 <.00209 <,00333
PCB-as-AR1221° <.03360 <.04548 <.02235 <.01665 <.02322 < 02426
PCB-as-AR1232 <.06962 <.09423 <.04632 <.03451 <.04811 <,05022
PCB-as-AR1242 <.30855 <1.3819 <. 04874 <.66272 < 54289 <, 18938
PCB-as-AR1248 <.84812 <3.8260 <2.6078 <1.8216 <1,9045 <5221
PCB-as-AR1254 <1.6010 <1.2381 <4.7470 <1.7004 <1,0272 <, 28237
PCB-as-AR1260 < 67315 <. 52059 <1.9959 <.71488 <.43190 <,11856
<.54991 <.B3r27 < 47556 < 47700 <.43222 <, 06074

Technical-Chlordane




APPENDIX C

LAKES DATA COMPARED TO WATER QUALITY CRITERIA AND GUIDELINES
Figurg C-1 Temperature data by lake types

Maximum standard is 32 degrees Celsius
Samples taken one meter below the surface

Figure C-2 Turbidity data by lake types

Maximum standard 1s 25 NTU
Samples taken one meter below the surface (epilimnion) and at eighty percent (80%) of the
maximum depth (hypolimnion)

Figure C-3 pH data by Lake Types

Maximum standard is 9.0 standard units
Minimum standard is 6.0 standard units
Samples taken one meter below the surface (epilimnion) and at eighty percent (80%) of the

maximum depth (hypolimnion)

Figure C-4 DO data by lake types

Minimum standard is § mg/1
Samples taken one meter below the surface

Figure C-5 Bacteria data by lake types

Primary contact recreation: geometric mean of five samples collected with in a2 30-day
period shall not exceed 200 col/100 ml; 10% of samples shall not exceed 400 col/100 ml.

Secondary contact recreation: geometric mean of five samples collected with in a 30-day
period shall not exceed 1000 col/100 mi; 10% of samples shall not exceed 2000 col/100 ml.

Figures C-6, C-7, C-8, C-9, C-10, C-11 - - Minerals Data By Ecoregion

Note: Upper lake station data appear first, identified by lake number only, followed by lower lake
station transect data with no X axis identifiers.
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Figure C-2. Turbidity Data
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Figure C-3.

pH Data
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Figure C-4.

Dissolved Oxygen Data
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Figure C-5.

Fecal Coliform Data
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Figure C-6. Ozark Highlands Lakes - Minerals
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Figure C-7. Boston Mountains Lakes - Minerals
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Figure C-8. Arkansas River Valley Lakes - Minerals*
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Figure C-9. Ouachita Mountains Lakes - Minerals
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Figure C-10.
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Figure C-11.  Delta Lakes - Minerals
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APPENDIX D
LAKES DISSOLVED OXYGEN and TEMPERATURE PROFILES |

This appendix contains a graphic representation of the dissolved oxygen and temperature profile data
collected from all lake stations sampled during this survey. The open circles represent the dissolved
oxygen data in mg/L and the asterisk represents the temperature in degrees Celsius. Depths are
designated in meters. Figures are printed in numeric order by lake identification number and/or
station. Due to differences in the maximum depth of the lakes, the depth scale was frequently
changed.

0 = Dissolved Oxygen in mg/L
A = Temperature in degrees Celsius
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FIGURE D-1. Dissolved Oxygen and Temperature Profiles
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FIGURE D-2. Dissolved Oxygen and Temperature Profiles
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FIGURE D-3. Dissolved Oxygen and Temperature Profiles
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FIGURE D-4. Dissolved Oxygen and Temperature Profiles
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FIGURE D-5. Dissolved Oxygen and Temperature Profiles
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FIGURE D-6. Dissolved Oxygen and Temperature Profiles

UPPER LAKE GREERS FERRY LOWER LAKE GREERS FERRY .

DEPTH-METERS

DEPTH-METERS

Temperature *C Temperature (*C)
0 6§ 10 15 20 25 30 35 ¢ 5 10 15 20 25 30 35
o o . A . "T— [=] . . e e 1
, )
™N 7 - o 4
o A ]
< o4
o :i ‘Q_ 1 Ad %‘
-1 M‘ o a®
w1 o & w | o~ °°°
o ‘o°:“ v ‘A“ $
o o
b e i = 1n | A ©
=] o4 T I
- o A £+ o | A o
1 s £ o I
2 o4 2 el i o
o a A A -]
<] ° g O
&1 o a TS
{0 a4 ] O
@ {e 4 f °
a{3 3 8] % ¢
s 18 ? O
) e e e e e e
01 23 45678 810 0 1 2 3 4 5 & 7 8 9 10
Dissolved Oxygen {mg/L) Dissolved Dxygen (mg/L)
UPPER LAKE OUACHITA LOWER LAKE OUACHITA
Temperature ("C) Temperature *C
0O 5 {10 15 20 25 30 35 0 5 10 15 20 25 30 35
o . " - . a.-l—-*— (=] . = . —
o g i w I
8 (-}
-}
- 4 2 87 °
j ‘ . ‘a :
o . - a
o ry o
a 2
o ® } & o % °
¥ A“ moa ‘ Lo o
=R ab u 4 °
3 A z 8 $
s e A E T ° °
) A i . °
<
IT1% f a 2 ] 5
o A
e s A 2 %
=] % 4 2 |
& & 8
&1 ° ¢ 13
o
g s d— i 8 :' T Y e T
01 2 3 4 5 6 7T 8 910

0123 456728 910
Dissolved Oxygen (mgiL})

Dissolved Oxygen (mg/L)



DEPTH-METERS
18 16 14 12 10 8 6 4 2 0

DEPTH-METERS

24 22 20

10

UPPER LAKE BULL SHOALS

FIGURE D-7. Dissolved Oxygen and Temperature Profiles
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FIGURE D-8. Dissolved Oxygen and Temperature Profiles
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FIGURE D-9. Dissolved Oxygen and Temperature Profiles
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FIGURE D-10. Dissolved Oxygen and Temperature Profiles
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FIGURE D-11. Dissolved Oxygen and Temperature Profiles
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FIGURE D-12. Dissolved Oxygen and Temperature Profiles
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FIGURE D-13. Dissolved Oxygen and Temperature Profiles
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FIGURE D-14. Dissolved Oxygen and Temperature Profiles
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FIGURE D-15. Dissolved Oxygen and Temperature Profiles
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FIGURE D-16. Dissolved Oxygen and Temperature Profiles
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FIGURE D-17. Dissolved Oxygen and Temperature Profiles
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FIGURE D-18. Dissolved Oxygen and Temperature Profiles
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FIGURE D-19. Dissolved Oxygen and Temperature Profiles
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FIGURE D-20. Dissolved Oxygen and Temperature Profiles
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FIGURE D-21. Dissolved Oxygen and Temperature Profiles
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FIGURE D-22. Dissolved Oxygen and Temperature Profiles
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FIGURE D-23. Dissolved Oxygen and Temperature Profiles
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FIGURE D-24. Dissolved Oxygen and Temperature Profiles
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APPENDIX E

PLANKTON RELATIVE ABUNDANCE

Relative abundance of phytoplankton and zooplankton are plotted in the following figures. Lakes
are identified by name, a "U" or a "L" is used to identify it as either the upper or lower lake station.

Example: Quachita (A) -- Lower Lake Ouachita.
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