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SECTION 1

INTRODUCTION

This report provides a summary of surface water quality monitoring conducted in Lake
Hancock by Environmental Research & Design, Inc. (ERD) from March 2004-February 2005 for
Parsons Engineering Services (Parsons). This monitoring was performed in support of the Lake
Hancock Outfall Treatment System Evaluation, funded by the Southwest Florida Water
Management District (SWFWMD), and is designed to provide a more thorough understanding of
the physical and chemical characteristics of the surface water in Lake Hancock, including both
seasonal and diurnal variability. This characterization data provides input for selection of a cost-
effective treatment system for the Lake Hancock outfall and to evaluate disposal options for
particulate matter which may be removed by the treatment system.

The monitoring program performed by ERD includes three primary objectives. First,
surface water monitoring was performed at three potential treatment system intake sites in Lake
Hancock over a 12-month period to evaluate seasonal variability in water quality characteristics.
Second, intensive diurnal water quality monitoring was performed at two sites in Lake Hancock
on a quarterly basis to evaluate fluctuations in vertical water quality characteristics over a 24-
hour cycle. Finally, particle fractionation studies were performed on a quarterly basis to
characterize the sizes of particulate matter in Lake Hancock water and associated physical and

chemical characteristics of identified particle size ranges.

1-1
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SECTION 2

FIELD METHODOLOGY

2.1 Routine Surface Water Quality Monitoring

Surface water quality monitoring was conducted in Lake Hancock by ERD from March
2004-February 2005 at the locations indicated as Site 1, Site 2, and Site 3 on Figure 2-1. Each of
the three monitoring sites is located near potential water intake locations for the proposed outfall
treatment systems currently under consideration. Water quality monitoring was conducted at
each of the three sites twice monthly during the wet season (June-September) and monthly
during the dry season (October-May). However, the two wet season monitoring events
scheduled for June 2004 could not be performed due to large floating mats of vegetation which
blocked the mouth of Saddle Creek which was used as the access point for the lake. Beginning
in July 2004, access into the lake was obtained through a parcel adjacent to the P-11 Structure
which is owned by SWFWMD. Fourteen separate monitoring events were conducted during the
12-month monitoring program.

Surface water samples were collected at each of the three monitoring sites from a depth
of 0.5 m using a battery-powered submersible pump constructed of plastic and stainless steel.
Sample collection procedures followed methods outlined in ERD’s FDEP-approved
Comprehensive Quality Assurance Plan (No. 870322G/S). Collected samples were preserved in
the field, filtered as appropriate for specific parameters, placed on ice, and returned to the ERD
Laboratory. The collected samples were analyzed for general parameters, nutrients, biological
parameters, and demand parameters. A summary of analytical methods used by ERD for field

and laboratory measurements is given in Table 2-1.
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TABLE 2-1

ANALYTICAL METHODS AND DETECTION LIMITS
FOR FIELD AND LABORATORY ANALYSES CONDUCTED
BY ENVIRONMENTAL RESEARCH AND DESIGN, INC.

METHOD
ME::X;E¥ES T METHOD LOCATION DETECTION
LIMITS (MDLs)*
1. Field Parameters
Hydrogen Ion (pH) EPA-83% Sec. 150.1/Manf. Spec.? Field NA
Temperature EPA-83, Sec. 170.1/Manf. Spec. Field NA
Dissolved Oxygen SM-19*, Sec. 4500-O G. Field 0.2 mg/l
Specific Conductivity EPA-83, Sec. 120.1/Manf. Spec. Field 0.3 pmho/cm
2. General Parameters
Alkalinity EPA-83, Sec. 310.1 Lab 0.6 mg/l
BOD; SM-19, Sec. 5210 B. Lab 2.0 mg/l
Calcium EPA-83, Sec. 215.1 Lab 10 pg/l
Chloride EPA-83, Sec. 325.3 Lab 1 mg/l
Color EPA-83, Sec. 110.3 Lab 1 Pt-Co Unit
TSS EPA-83, Sec. 160.2 Lab 0.7 mg/l
Turbidity EPA-83, Sec. 180.1 Lab 0.1 NTU
3. Biological Parameters
Chlorophyll-a SM-19, Sec. 10200 H.3 Lab 0.1 mg/m’
4. Nutrients
Ammonia-N (NH3-N) SM-19, Sec. 4500-NH; F. Lab 0.005 mg/1
Nitrate + Nitrite (NOx-N) EPA-83, Sec. 353.2 Lab 0.005 mg/1
Organic Nitrogen Alkaline Persulfate Digestion® Lab 0.03 mg/1
SRP EPA-83, Sec. 365.1 Lab 0.001 mg/1
Total Phosphorus Alkaline Persulfate Digestion® Lab 0.001 mg/1

[ O S

. FDEP-approved method.

.MDLs are calculated based on the EPA method of determining detection limits.
.Methods for Chemical Analysis of Water and Wastes, EPA 600/4-79-020, Revised March 1983.
. Subject to manufacturer's specifications for test equipment used.
. Standard Methods for the Examination of Water and Wastewater, 19th Ed., 1995.

Field measurements of pH, dissolved oxygen, water temperature, specific conductivity,

TDS, oxidation-reduction potential (ORP), and turbidity were performed at each of the three

monitoring sites using a Hydrolab H20 water quality monitor.

Field measurements were

performed at a depth of 0.25 m and at 0.5 m below the water surface, extending at 0.5-m

intervals through the water column to the bottom. Measurements of Secchi disk depth (water

column transparency) were also conducted at each site.
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2.2 Diurnal Water Quality Monitoring

Diurnal water quality monitoring was conducted in Lake Hancock on a quarterly basis
during the period from March 2004-February 2005. A total of four separate events were
conducted, with events performed on April 15, July 20, and October 2004, and on January 31,
2005. Diurnal monitoring was conducted at two sites, indicated as Site 2 on Figure 2-1 and
immediately upstream from the P-11 Structure. During each diurnal event, separate surface
water samples were collected at each of the two sites once every six hours at a depth of 0.5 m
from the water surface and 0.5 m from the lake bottom for a period of 24 hours. In addition,
vertical field profiles of pH, temperature, specific conductivity, dissolved oxygen, and ORP were
conducted every two hours at the water surface and at 0.5-m intervals to the bottom at each site.
Each of the collected samples was preserved and/or filtered in the field as appropriate, placed on
ice, and returned to the ERD Laboratory where each of the samples was analyzed for the same
parameters included in the 12-month surface water quality monitoring program, listed in Table 2-

1.

2.3 Particle Fractionation Studies

In addition to the routine surface water quality monitoring program and the diurnal
monitoring program described previously, particle fractionation studies were also conducted on
bulk surface water from Lake Hancock twice during wet season conditions and twice during dry
season conditions. Composite bulk surface water samples, formed by combining equal amounts
of water collected 0.5 m from the surface and 0.5 m from the bottom, were collected from Site 2
and upstream from the P-11 Structure during each of the four fractionation events.
Approximately 25 gallons of bulk surface water were collected from each of the two sites during
each of the four fractionation events.

Suspended particles were separated from the Lake Hancock water samples using a series
of nylon net filters manufactured by Millipore. A sequential series of filtration was performed

using the net filters with pore sizes of 180 um, 140 pm, 100 um, 60 pum, 30 pum, and 11 pm.
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Filtration of the samples was performed using a standard 47 mm glass filter holder mounted
on top of a 12-liter polycarbonate carboy. Four carboys were used for the test. When one became
filled with the filtrate, it was replaced with a rinsed empty carboy. The filtration was performed
with very low or no applied vacuum to avoid embedding the particles into the filters. When the
flow rate through the filters became too slow, the filter was removed and placed in a 250-ml
polycarbonate bottle and labeled with the filter pore size. For larger pore sizes, only one or two
filters were necessary to filter the entire sample. However, for the smaller pore sizes, more filters
were needed. The filtrate from the 11 um filter was filtered through a 1 pm glass fiber suspended
solids filter.

The filters were segregated by pore size and placed in 250-ml polycarbonate bottles labeled
with the appropriate pore size. Deionized water (50 ml) was added to each bottle and shaken for
fifteen minutes on a shaker table to resuspend the sediment particles from the filters. The
resuspended particulate solution was then analyzed for total suspended solids, volatile suspended
solids, and total phosphorus.

Settling rates for the particle fractions were calculated using Stokes Law:

9.8 (Ppar = Puo ) Do

Vs T T (18 ) 1000
where:
Ppat = particle density
pmo = density of water (at 20 °C, 0.9982 g/cm3 )
D, = particle diameter
1 = dynamic viscosity of water (at 20 °C, 1003 N-sec/m?)
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Estimates of particle densities were calculated based on the relative ratios of the volatile
and non-volatile portions of the suspended matter. The volatile fraction is assumed to represent

3. The non-volatile fraction is assumed to be

organic matter, with a typical density of 1.05 g/cm
inert soil/sediment material suspended in the water column, with a typical density of 2.2 g/em’.

The particle fraction density is calculated by:
Particle Fraction Density (g/cm®) = (V x 1.05) + (NV x 2.2)
where:

A% = volatile solids fraction (decimal)

NV = non-volatile solids fraction (decimal)

HANCOCK\WATER QUALITY EVALUATION



SECTION 3

RESULTS

A summary of the field and laboratory results obtained during the routine surface water
quality monitoring program, diurnal water quality monitoring, and particle fractionation studies

is given in the following sections.

3.1 Routine Water Quality Monitoring

A monthly surface water quality monitoring program was conducted in Lake Hancock by
ERD from March 2004-February 2005 at three designated monitoring locations. Water quality
monitoring was conducted at each of the three sites twice monthly during the wet season and
monthly during dry season conditions. The monitoring program included collection of surface

water samples and vertical field profiles at each of the three monitoring sites.

3.1.1 Field Profiles

Field measurements of pH, dissolved oxygen, water temperature, specific conductivity,
TDS, oxidation-reduction potential (ORP), and turbidity were performed at each of the three
monitoring sites during each monthly monitoring event using a Hydrolab H20 Water Quality
Monitor. Field measurements were performed at a depth of 0.25 m and at 0.5 m, extending at
0.5-m intervals through the water column to the bottom. A complete listing of physical-chemical
profiles collected in Lake Hancock as part of the routine surface water quality monitoring

program is given in Appendix A.

3-1
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3.1.1.1 Site 1

A compilation of vertical depth profiles for temperature, pH, conductivity, and dissolved
oxygen at Site 1 in Lake Hancock from March 2004-February 2005 is given in Figure 3-1. As
indicated on Figure 2-1, Site 1 is located in the southwestern portion of Lake Hancock near the
entrance to the outflow canal. Measured water depth at Site 1 ranged from 0.9-1.8 m during
the monitoring program. In general, temperature profiles at Site 1 appear to be relatively uniform
for most of the monitoring dates. Changes in water column temperature from the surface to the
bottom were found to be less than 1°C on 12 of the 14 monitoring dates illustrated on Figure 3-1.
Thermally stratified conditions were observed at Site 1 on November 30, 2004 and May 18,
2004. Measured temperatures at Site 1 ranged from approximately 16-31°C during the
monitoring program.

Vertical pH profiles for Site 1 are also indicated on Figure 3-1. In general, Lake Hancock
is characterized by a relatively elevated pH, with 12 of the 14 monitoring dates exhibiting pH
values between approximately 8.5-10.0. In general, measured pH profiles in Lake Hancock
appear to be relatively uniform within the water column, with the exception of profiles
performed on July 9, August 6, and August 20, 2004. Rapid decreases in pH were observed on
each of these dates after a water depth of approximately 1 m. A pH change of approximately 2-3
units was observed on each of these three dates between surface and bottom portions of the water
column.

Relatively uniform conductivity values were observed throughout the water column at
Site 1 for approximately 10 of the 14 monitoring dates. Measured specific conductivity values at
this site ranged from approximately 170-300 umho/cm. However, substantial increases in
specific conductivity were observed after a depth of approximately 1 m during July and August
2004. Conductivity values on these dates increased by approximately 50-100% between surface
and bottom measurements. The observed increases in specific conductivity near the water-
sediment interface on these dates is a strong indication of significant internal recycling within the

lake during these monitoring events.
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Vertical dissolved oxygen profiles at Site 1 in Lake Hancock are illustrated in the final
graph on Figure 3-1. In general, dissolved oxygen concentrations in Lake Hancock were found
to be highly variable, ranging from approximately 4 mg/l to >20 mg/l. A slight to pronounced
decrease in dissolved oxygen was observed with increasing depth during each monitoring event.
Dissolved oxygen concentrations in excess of 5 mg/l were observed throughout the water column

at Site 1 during 13 of the 14 monitoring events.

3.1.1.2 Site 2

A compilation of vertical depth profiles collected at Site 2 in Lake Hancock from March
2004-February 2005 is given in Figure 3-2. Measured water depth at this site ranged from
approximately 1.2-2.3 m during the monitoring program. Relatively uniform temperature
profiles were observed in Lake Hancock during 10 of the 14 monitoring events, indicating
relatively well mixed conditions within the lake during these events. However, monitoring
events performed during May, September, October, and November 2004 appear to have a rapid
decrease in temperature with increasing water depth. Temperature differences between top and
bottom measurements on these dates were generally 2-4°C or more.

Relatively uniform pH profiles were observed at Site 2 in Lake Hancock during
approximately half of the monitoring events, with relatively sharp decreases in pH with
increasing water depth observed on the remaining monitoring dates. Measured pH values at Site
2 range from < 7 to > 10 units throughout the monitoring program, with the vast majority of
measured values ranging from approximately 8.5-10.0 units. Events which appear to exhibit
decreases in pH with increasing water depth were observed in Lake Hancock during summer and
fall 2004. The variability in pH values observed in Site 2 appear to be substantially greater than
that observed in Site 1.

Measured specific conductivity profiles at Site 2 in Lake Hancock are also illustrated on
Figure 3-2. In general, measured surface conductivity values in Lake Hancock range from

approximately 160-260 pmho/cm. Substantial increases in specific conductivity values were
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observed with increasing water depth on virtually all of the monitoring dates, particularly at
water depths in excess of 1.5 m. These profiles indicate the presence of significant internal
recycling in bottom areas at Site 2, and combined with the pH profiles, suggest that Site 2 is
substantially less well mixed than observed at Site 1.

Dissolved oxygen profiles at Site 2 in Lake Hancock are also illustrated on Figure 3-2. A
high degree of variability is apparent in measured dissolved oxygen levels at this site, with
values ranging from <1 mg/l to >20 mg/l. Approximately half of the monitored events exhibited
dissolved oxygen concentrations <5 mg/l, particularly in lower portions of the water column. A
general trend of decreasing dissolved oxygen is apparent with increasing water depth for all
monitored events. The high degree of variability in dissolved oxygen concentrations observed at

Site 2 also suggests that this site is not as well mixed as Site 1.

3.1.1.3 Site 3

A compilation of vertical depth profiles collected at Site 3 in Lake Hancock from March
2004-February 2005 is given in Figure 3-3. Water depth at Site 3 ranged from approximately
1.0-1.9 m during the monitoring program. In general, the water column at Site 3 was found to
exhibit a relatively uniform temperature profile on a majority of the monitoring dates. However,
decreases in temperature with increasing water depth were observed on 5 of the 14 monitoring
dates, with temperature differences between surface and bottom layers ranging from
approximately 2-3°C.

Measured temperature profiles at Site 3 in Lake Hancock appear to be highly variable,
with measured values ranging from approximately 6.3 to >10 units. Relatively uniform pH
conditions were observed throughout the water column on approximately half of the monitoring
dates, with substantial decreases in pH observed with increasing water depth on the remaining
dates, most of which occurred during summer and fall 2004. Measured pH differences range

from 3-4 units between top and surface layers of the lake during many of these events.
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Measured conductivity profiles at Site 3 in Lake Hancock appear to be relatively uniform
for half of the events, with the remaining events exhibiting substantial increases in conductivity
with increasing water depth.  Specific conductivity values near the lake bottom are
approximately 100-200% greater than measured surface values. These increases in specific
conductivity suggest recycling of ions within the lake from the highly organic sediments.

Measured dissolved oxygen profiles at Site 3 in Lake Hancock are also illustrated on
Figure 3-3. Surface dissolved oxygen concentrations during the monitoring program ranged
from 5-17 mg/l. In general, a trend of decreasing dissolved oxygen with increasing water depth
was observed during each monitoring event. However, a majority of events were found to exhibit
dissolved oxygen concentrations <5 mg/l at depths below 1 m. Dissolved oxygen
concentrations <2 mg/l were observed in the water-sediment interface during 6 of the 14
monitored events. Based upon the profiles presented in Figure 3-3, it appears that Site 3 exhibits
a higher level of stratification than observed at either Site 2 or Site 1.

Variations in Secchi disk measurements performed in Lake Hancock from March 2004-
February 2005 are illustrated on Figure 3-4. In general, water column transparency in Lake
Hancock was extremely poor throughout the monitoring program, with measured Secchi disk
depths ranging from 0.09-0.35 m. Secchi disk measurements appear to be similar between the
three sites with the exception of the final monitoring date performed on February 28, 2005. On
this date, Site 3 was characterized by a Secchi disk depth of 0.26 m, while the remaining two
sites had Secchi disk depths ranging from 0.11-0.12 m. It appears that water quality
characteristics at Site 3 may have been heavily impacted by inflow into Lake Hancock from the
adjacent strip mine reclamation area located east of Site 3. This site was also characterized by
substantially lower pH values and higher conductivity values than measured at the remaining

sites.
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Figure 3-4. Secchi Disk Measurements in Lake Hancock from March 2004-
February 2005.

3.1.2 Lab Analyses

A complete listing of laboratory analyses performed on routine water quality monitoring
samples collected at each of the three monitoring sites in Lake Hancock from March 2004-
February 2005 is given in Appendix B. Also included in Appendix B are summary statistics for
measurements performed at the three sites, including minimum value, maximum value, mean,
standard deviation, and coefficient of variation (CV). Selected summary statistics for surface
water samples collected in Lake Hancock are given in Table 3-1. This table includes the mean
value for each laboratory parameter at each of the three monitoring sites, as well as the range of

values measured for each parameter and site during the 12-month monitoring program.
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TABLE 3-1

SUMMARY STATISTICS FOR SURFACE
WATER SAMPLES COLLECTED IN LAKE HANCOCK
FROM MARCH 2004-FEBRUARY 2005

PARAMETER UNITS SITE 1 SITE 2 SITE 3
MEAN RANGE MEAN RANGE MEAN RANGE
Alkalinity mg/l 63.9 47.7-80.2 63.2 49.5-80.0 61.0 33.7-82.8
NH; ng/l 230 12-1613 146 10-760 146 12-594
NOy ng/l 24 <5-171 23 <5-147 27 <5-237
Diss. Org. N ng/l 914 188-1416 1221 115-3237 1022 316-1750
Particulate N ng/l 2914 1590-5544 2451 192-4713 2478 555-4384
Total N ng/l 4082 2386-7090 3840 2291-6398 3673 1414-5591
SRP g/l 102 1-358 99 <1-357 117 <1-374
Diss. Org. P g/l 22 5-62 20 6-58 19 4-47
Particulate P ng/l 353 140-691 326 121-604 285 90-569
Total P ng/l 477 153-716 445 133-630 420 113-592
Turbidity NTU 27.9 11.2-52.2 274 9.7-46.7 22.2 8.1-44.5
TSS mg/l 71.3 16.0-164 66.9 14.4-150 524 13.3-157
COD mg/l 137 53-278 132 51-294 117 55-224
BOD mg/l 14.9 5.8-27.4 14.7 5.4-24.1 12.1 4.6-20.8
Color Pt-Co 78 38-159 78 41-139 111 41-267
Chlorophyll-a mg/m’ 383 103-800 369 119-747 265 60.7-462
Calcium mg/l 22.7 17.8-27.2 22.7 16.5-26.7 22.4 16.5-27.9
Chloride mg/l 16.1 3.9-22.6 14.8 4.6-22.9 15.6 4.2-22.5

3.1.2.1 General Parameters

In general, water in Lake Hancock appears to be low to moderately well buffered, with
measured alkalinity values ranging from approximately 33.7-82.8 mg/l during the monitoring
program. Mean alkalinity values for the three monitoring sites appear to be relatively similar,
ranging from 61.0-63.9 mg/I.

Measured concentrations of turbidity and TSS in Lake Hancock were found to be both
elevated in value and highly variable between individual monitoring events. Mean turbidity and
TSS values in Lake Hancock from March 2004-February 2005 are approximately 10 times

greater than values commonly observed in urban lakes for these parameters. The highest mean
HANCOCK\WATER QUALITY EVALUATION



concentrations of turbidity and TSS were observed at Site 1, with the lowest concentrations
observed at Site 2. Variability in measured concentrations of turbidity covered a factor of
approximately 5 between minimum and maximum values, with a factor of 10 observed between
minimum and maximum values for TSS.

In general, measured color concentrations in Lake Hancock were found to be somewhat
elevated compared with values commonly observed in urban lakes. Mean color concentrations
of 78 Pt-Co units were observed at Sites 1 and 2, with a somewhat higher mean of 111 Pt-Co
units observed at Site 3. Measured color concentrations were also found to be highly variable,
with a factor of 4-5 between minimum and maximum values.

Measured concentrations of calcium and chloride in Lake Hancock were found to be
relatively low in value, with substantially less variability in measured concentrations than
observed for many of the other measured parameters. Mean calcium concentrations are virtually
identical at each of the three monitoring sites, with a slightly higher mean chloride concentration

observed at Site 1.

3.1.2.2 Nutrients

An extremely high degree of variability was observed in measured concentrations of all
nitrogen species, particularly for ammonia and particulate nitrogen. Variability in measured
values for ammonia cover approximately two orders of magnitude at the three monitoring sites,
with approximately one order of magnitude between minimum and maximum values for
particulate nitrogen at the three sites. In general, concentrations of measured nitrogen species
appear to be relatively similar between the three sites, although Site 1 appears to have somewhat
higher levels of ammonia, particulate nitrogen, and total nitrogen than observed at the remaining
sites. Measured total nitrogen concentrations, which range from 3673-4082 pg/l between the
three monitoring sites, appear to be extremely elevated, with values 2-3 times greater than

commonly observed in Central Florida lakes.
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A statistical comparison of variability in nitrogen species in Lake Hancock from March
2004-February 2005 is given in Figure 3-5. A graphical summary of data at each site is presented
in the form of Tukey box plots, also often called "box and whisker plots". The bottom line of the
box portion of each plot represents the lower quartile, with 25% of the data points lying below this
value. The upper line of the box represents the 75% upper quartile, with 25% of the data lying
above this value. The horizontal line within the box represents the median value, with 50% of the
data lying both above and below this value. The vertical lines, also known as "whiskers", represent
the 5 and 95 percentiles for the data sets. Individual values which lie outside of the 5-95 percentile
range, sometimes referred to as “outliers”, are indicated as red dots.

As seen in Figure 3-5, a higher degree of variability is apparent in ammonia concentrations
measured at Site 1 than at the other two sites. Variability in measured NOy concentrations between
the three sites appear to be relatively similar. A higher degree of variability is apparent in
concentrations of dissolved organic nitrogen at Site 2 compared with Sites 1 and 3. The apparent
variability in particulate nitrogen appears to be similar between the three sites, although a higher
mean concentration for particulate nitrogen is observed at Site 1.

A comparison of dominant nitrogen species in Lake Hancock from March 2004-February
2005 is given in Figure 3-6. Particulate nitrogen is clearly the most dominant nitrogen species
observed at each of the three sites, comprising 64-71% of the nitrogen present. The second most
dominant species appears to be dissolved organic nitrogen, which comprised 22-32% of the total
nitrogen measured at the three sites. Substantially smaller contributions were observed for
ammonia (4-6% of total nitrogen) and NOx (1% of total nitrogen).

A relatively high degree of variability was also observed in measured concentrations of
phosphorus species during the 12-month monitoring program, with differences in measured
values covering approximately 2-3 orders of magnitude for SRP, one order of magnitude for
dissolved organic phosphorus, and less than 1 order of magnitude for particulate phosphorus and
total phosphorus. Site 1 was observed to have the highest mean concentrations for particulate

phosphorus and total phosphorus, with the lowest values for these parameters measured at Site 3.
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Figure 3-6.  Comparison of Dominant Species of Nitrogen and Phosphorus in Lake
Hancock from March 2004-February 2005.
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Mean total phosphorus concentrations, which ranged from 420-477 pg/l at the three sites, are
extremely high in value, compared with concentrations typically observed in Central Florida
lakes.

A graphical comparison of dominant species of phosphorus in Lake Hancock is also
given in Figure 3-6. Particulate phosphorus appears to be the dominant phosphorus species
observed at each of the three monitoring sites, comprising 68-74% of the total phosphorus
measured at each site. SRP is the second most dominant phosphorus species measured in Lake
Hancock, comprising 21-28% of the total phosphorus measured. Dissolved organic phosphorus
contributed approximately 4-5% of the total phosphorus measured at each site.

A statistical comparison of variability in phosphorus species in Lake Hancock from
March 2004-February 2005 is given in Figure 3-7. Measured variability in SRP and dissolved
organic phosphorus values appears to be relatively similar. A similar degree of variability is
apparent for particulate phosphorus, although a higher mean value was measured at Site 1 than at

Sites 2 and 3.

3.1.2.3 Demand Parameters

As seen in Table 3-1, measured concentrations of both BOD and COD in Lake Hancock
were found to be substantially elevated compared with values commonly observed in urban lake
systems. Mean BOD concentrations at the three sites range from 12.1-14.9 mg/l, which is
approximately five times greater than values commonly observed in lakes. These substantially
elevated BOD values create a continuous oxygen demand in the lake which is capable of quickly
deleting oxygen levels within the water column when algal productivity decreases. The elevated
COD values observed within the lake appear to be related to the suspended solids and particulate
matter within the water column which represents recalcitrant organic compounds. Although these
compounds can be broken down under the rigorous digestion procedures in the COD test, the
majority of this material is not decomposed over the 5-day period involved in BOD

measurements.
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3.1.2.4 Chlorophyll-a

Extremely elevated concentrations of chlorophyll-a were observed in Lake Hancock, with
measured values approximately 10 times greater than commonly observed in urban lakes. Mean
chlorophyll-a concentrations measured in Lake Hancock appear to be 3-4 times greater than
concentrations commonly measured in hypereutrophic lakes such as Lake Apopka and Lake
Jessup. Chlorophyll-a concentrations were also highly variable at each of the three monitoring
sites, with a factor of approximately 8 between minimum and maximum chlorophyll-a values

measured at each site.

3.1.3 Seasonal Variability

A graphical presentation of seasonal variability of nitrogen species in Lake Hancock at
each of the three monitoring sites from March 2004-February 2005 is given in Figure 3-8.
Measured concentrations of ammonia within Lake Hancock appear to be relatively stable, with
the exception of large peaks in ammonia concentration, presumably associated with Hurricanes
Frances and Jeanne. These increases in ammonia concentrations may be related to disturbance
of the bottom sediments which likely contain substantially elevated levels of ammonia.

Measured concentrations of dissolved organic nitrogen in Lake Hancock appear to be
relatively stable, with the exception of a substantial peak in concentration observed at Site 2
following Hurricane Jeanne. A gradual decrease in concentrations of dissolved organic nitrogen
was observed between Hurricanes Charley and Frances which may be related to dilution of lake
water by increased flows from tributaries.

Unlike the trends observed for ammonia and dissolved organic nitrogen, particulate
nitrogen in Lake Hancock appears to be highly variable. Increases in particulate nitrogen within
the lake were observed between April and July 2004, followed by a substantial decrease in
particulate nitrogen between Hurricanes Charley and Jeanne. Particulate nitrogen concentrations
began increasing following Hurricane Jeanne, ultimately reaching concentrations similar to those

near the start of the monitoring program.
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Measured concentrations of total nitrogen in Lake Hancock also appear to be highly
variable and follow the general trend exhibited by particulate nitrogen. Concentrations of total
nitrogen appear to increase between April-July 2004, with decreases observed during the
hurricane period, followed by a gradual increase to levels similar to those near the start of the
monitoring program. The decreases in concentrations for total nitrogen may be related to
dilution from increased tributary flows following the hurricanes.

A graphical presentation of seasonal variation in phosphorus species in Lake Hancock
from March 2004-February 2005 is given in Figure 3-9. Concentrations of SRP in Lake
Hancock were found to be extremely low in value prior to the hurricane season. Concentrations
increased substantially during the hurricane season, with a gradual decrease over a period of 5-6
months. The rapid increase in SRP may also be related to disturbance of bottom sediments
which likely contain substantially elevated concentrations of SRP. Concentrations of dissolved
organic phosphorus in Lake Hancock were also found to be relatively low in value prior to the
rapid increase in concentrations observed following Hurricane Jeanne. Concentrations of
dissolved organic phosphorus then appear to decrease gradually over a period of 5-6 months,
approaching values near the start of the monitoring program.

Concentrations of particulate phosphorus in Lake Hancock appear to be highly variable,
ranging from approximately 200-700 pg/l from March-August 2004. A substantial reduction in
particulate phosphorus was observed during the hurricane period, with a gradual increase in
concentration observed following the hurricane period. The observed decreases in particulate
phosphorus may also be related to flushing and dilution by increasing tributary flow during the
hurricane period.

Total phosphorus concentrations in Lake Hancock appear to mimic closely the trend
observed for particulate phosphorus, with elevated but highly variable values prior to the
hurricane season. A decrease in total phosphorus is observed following Hurricane Charley, with
increases observed following Hurricanes Frances and Jeanne. A gradual decrease in total

phosphorus is apparent over a 5-6 month period following Hurricane Jeanne.
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Seasonal variability in TSS, BOD, color, and chlorophyll-a in Lake Hancock from March
2004-February 2005 is illustrated in Figure 3-10. Prior to the hurricane season, concentrations of
TSS were highly variable in Lake Hancock, ranging from approximately 30-160 mg/l. A similar
pattern was observed for BOD, with pre-hurricane concentrations ranging from 5-25 mg/l. A
sharp decrease in concentrations of both TSS and BOD was observed during the hurricane
season, with a gradual increase in both species following the end of the hurricane season.

Measured color concentrations in Lake Hancock were found to be relatively stable prior
to August 2004. A rapid increase in color was observed during the hurricane season, presumably
due to additional inputs of high colored tributary flow. A gradual decrease in color within the
lake was observed following the hurricane season.

Prior to the hurricane season, measured concentrations of chlorophyll-a were highly
variable, ranging from approximately 150-800 mg/m3. Chlorophyll-a concentrations decreased
substantially to around 100 mg/m3 during the hurricane season, with a gradual increase in
concentration after the hurricane season. The substantial reduction observed during the

hurricane season is likely related to increased flushing and dilution by tributary inflows.

3.2 Diurnal Monitoring

Diurnal water quality monitoring was conducted in Lake Hancock on a quarterly basis
during the period from March 2004-February 2005, with events performed on July 15, July20,
and October 25, 2004, and on January 31, 2005. Diurnal monitoring was conducted once every
six hours at two separate sites within the lake, with water samples collected at both surface and
bottom locations. Vertical field profiles of pH, temperature, specific conductivity, dissolved
oxygen, and ORP were conducted every two hours at 0.5 m intervals. A discussion of the results

of the diurnal monitoring program is given in the following sections.
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3.2.1 Field Profiles

A complete listing of vertical physical-chemical profiles collected during the diurnal
monitoring events is given in Appendix C. Profiles collected at Site 2 are summarized in
Appendix C.1, while profiles collected at the P-11 Structure site are included in Appendix C.2.
Locations of the Site 2 and P-11 monitoring sites are indicated on Figure 2-1. For presentation
purposes, the data were transformed into 3-D plots which include the variables of time, depth,
and the measured parameter.

A summary of mean daily discharge from the P-11 Structure on the diurnal monitoring
dates is given in Table 3-2. Although discharges at the outfall structure are unlikely to affect
diurnal measurements performed at Site 2, discharge through the P-11 Structure may have a
considerable impact on the characteristics of samples collected upstream of the P-11 Structure,
particularly under high flow conditions. In general, mean daily discharge from the P-11
Structure was low in value on April 15, 2004 and January 31, 2005, with mean daily discharge
rates ranging from 0.01-2.1 cfs. Higher flow conditions were present during the events

conducted on July 20 (61 cfs) and October 25, 2004 (249 cfs).

TABLE 3-2

MEAN DAILY DISCHARGE FROM THE P-11
STRUCTURE ON DIURNAL MONITORING DATES

MEAN DAILY DISCHARGE
DATE AT P-11 STRUCTURE
(cfs)*
April 15, 2004 0.01
July 20, 2004 61
October 25, 2004 249
January 31, 2005 2.1

1. SOURCE: USGS
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3.2.1.1 Temperature

A graphical presentation of diurnal variations in temperature at Site 2 and the P-11
Structure on April 15, July 20, and October 25, 2004 and on January 31, 2005 is given in Figures
3-11, 3-12, 3-13 and 3-14, respectively. During the April 15, 2004 monitoring event, the water
column at Site 2, located in an open portion of the lake, appeared to be relatively well mixed
with no evidence of significant thermal stratification. However, thermal stratification was
observed on this date at the P-11 Structure, with a substantial warming of the upper portions of
the water column during daylight hours. The flow through the P-11 Structure on this date was
essentially negligible, creating relatively isolated conditions within the outfall canal.

During the July 20, 2004 monitoring event, relatively well mixed conditions were
observed at Site 2, with a temperature difference of less than 0.5°C between surface and bottom
sites. A slight warming of upper portions of the water column was apparent during the daylight
hours. However, a substantially higher degree of warming during daylight hours is apparent at
the P-11 Structure, which extended from the top to the bottom of the water column. Flow
through the outfall structure on this date was approximately 61 cfs which created sufficient
movement within the outfall canal to create relatively uniform temperature conditions within the
water column at any given time throughout the day.

During the October 25, 2004 event, discharges through the outfall structure had increased
to approximately 249 cfs. Under these conditions, virtually uniform temperature regimes were
observed at the P-11 Structure during each of the monitoring events. A slight variability in
temperature is apparent throughout the daylight hours due to normal thermal warming of the
water column. In contrast, a pronounced thermal stratification was observed at Site 2 which is
located in the open portion of the lake. A substantial warming of upper portions of the water
column on this date during daylight hours, with relatively consistent temperatures near the lake

bottom throughout the day.
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Diurnal Variations in Temperature at Site 2 and the P-11 Structure on April 15,

2004.
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Diurnal Variations in Temperature at Site 2 and the P-11 Structure on July 20,
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Figure 3-13. Diurnal Variations in Temperature at Site 2 and the P-11 Structure on October 25,
2004.
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Figure 3-14. Diurnal Variations in Temperature at Site 2 and the P-11 Structure on January 31,

2005.
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During the January 2005 event, discharges through the outfall canal had decreased to
approximately 2.1 cfs. Under these conditions, a slight thermal stratification was observed at
Site 2 resulting from warming of surface layers of the water column during daytime hours.
Temperature conditions near the bottom at this site remained relatively constant throughout the
day. In contrast, relatively uniform temperature conditions were observed at the P-11 Structure,

with normal daily warming patterns apparent during the afternoon hours.

3.2.1.2 pH

Diurnal variations in pH at Site 2 and the P-11 Structure on April 15, July 20, and
October 25, 2004 and on January 31, 2005 are illustrated in Figures 3-15, 3-16, 3-17, and 3-18,
respectively. During the April 15, 2004 monitoring event, conducted during negligible flow
conditions at the P-11 Structure, substantial increases in daytime pH values were observed at the
P-11 site in portions of the water column <I-1.5 m. Measured pH values ranged from
approximately 9-9.5 during this period. However, a rapid decrease in pH was observed during
night conditions, with values returning to approximately 7-7.5. No significant variation in pH
was observed in bottom portions of the water column at Site P-11, with values ranging from
approximately 7-7.5.

In contrast, relatively consistent and elevated pH levels were observed at Site 2,
particularly in upper portions of the water column where the pH value was approximately 9.5.
This elevated pH value was maintained at Site 2 throughout the diurnal cycle. Substantial
reductions in pH were observed in lower portions of the water column at Site 2 during nighttime
conditions, with values ranging from approximately 6-6.5.

During the July 2004 event, relatively consistent pH conditions were observed at the P-11
site, with only a slight increase of approximately 0.5 units observed during daytime conditions.
Measured pH values in lower portions of the water column ranged from approximately 6-8. A
similar pattern was observed at Site 2, although the afternoon increase in pH is more pronounced

at this station than at the P-11 site.
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Figure 3-15. Diurnal Variations in pH at Site 2 and the P-11 Structure on April 15, 2004.
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Figure 3-16. Diurnal Variations in pH at Site 2 and the P-11 Structure on July 20, 2004.
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Figure 3-17. Diurnal Variations in pH at Site 2 and the P-11 Structure on October 25, 2004.
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Figure 3-18. Diurnal Variations in pH at Site 2 and the P-11 Structure on January 31, 2005.
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During the October 2004 monitoring event, when flow through the P-11 Structure had
increased substantially, relatively uniform pH profiles were observed at the P-11 site at any
given time throughout the diurnal cycle. However, in contrast to the trends normally observed,
pH values appear to decrease during daytime conditions with increased observed at night.

A similar pattern was observed at Site 2 during the October 2004 event, with relatively
uniform pH conditions observed within the water column at a given measurement time.
However, minimum pH conditions appear to occur during daylight hours, with maximum pH
conditions occurring at night.

During the January 2005 monitoring event, relatively well mixed conditions were
observed at Site 2, with a minimal pH increase observed in upper portions of the water column
during daylight hours. Other portions of the water column at this site appear to be relatively well
mixed with respect to pH.

A more pronounced variability in pH was observed at the P-11 Structure, with elevated
afternoon pH values of approximately 9.5. Lower portions of the water column at this site

appear to be relatively well mixed, with pH values ranging from 8.0-8.5.

3.2.1.3 Dissolved Oxygen

Diurnal variations in dissolved oxygen at Site 2 and at the P-11 Structure on April 15,
July 20, and October 25, 2004 and on January 31, 2005 are illustrated on Figures 3-19, 3-20,
3-21, and 3-22, respectively. During the April 2004 event, highly stratified dissolved oxygen
conditions were observed at the P-11 Structure, with supersaturated concentrations in upper
portions of the water column during daylight hours. Lower portions of the water column, at
depths deeper than 1.5 m, maintained relatively low dissolved oxygen levels between 2-4 mg/I
throughout the day.

Relatively uniform dissolved oxygen conditions were observed at Site 2, with above-
saturation values present throughout the diurnal cycle. A slight decrease in dissolved oxygen
was observed in lower portions of the water column, although concentrations still exceeded 8-10

mg/l.

HANCOCK\WATER QUALITY EVALUATION
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Figure 3-19. Diurnal Variations in Dissolved Oxygen at Site 2 and the P-11 Structure on April
15, 2004.
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Figure 3-20. Diurnal Variations in Dissolved Oxygen at Site 2 and the P-11 Structure on July
20, 2004,
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Figure 3-21. Diurnal Variations in Dissolved Oxygen at Site 2 and the P-11 Structure on
October 25, 2004.
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Figure 3-21. Diurnal Variations in Dissolved Oxygen at Site 2 and the P-11 Structure on
January 31, 2005.
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During the July 2004 event, characterized by a discharge of 61 cfs at the P-11 Structure,
relatively low dissolved oxygen levels were observed at the P-11 site at all water depths with the
exception of the top 1 m of the water column during afternoon conditions when concentrations
increased to approximately 8-12 mg/l. However, below this depth, concentrations range from
approximately 2-4 mg/1.

Substantially more stratified dissolved oxygen conditions were observed at Site 2, with
supersaturated conditions observed during afternoon hours in the top 1 m of the water column.
In lower portions of the water column, and at times other than mid-afternoon, dissolved oxygen
concentrations were observed to be substantially lower.

During the October 2004 event, characterized by high discharge rates at the P-11
Structure, relatively uniform dissolved oxygen concentrations were observed within the water
column at the P-11 site during each monitored event. A slight variability in dissolved oxygen
concentrations was observed throughout the day, although uniform conditions existed within the
water column at any given time.

Substantially stratified dissolved oxygen conditions were observed at Site 2 during the
October 2004 event, with supersaturated conditions occurring during afternoon hours at depths
above 0.8 m. Below this depth, and at times other than mid-afternoon conditions, lower levels of
dissolved oxygen were measured, ranging from 5-10 mg/1.

During the January 2005 monitoring event, characterized by relatively low discharge
through the P-11 Structure, highly stratified dissolved oxygen concentrations were observed at
the P-11 site. Supersaturated dissolved oxygen levels were observed during afternoon hours in
upper portions of the water column. At lower portions of the water column, and during
nighttime conditions, levels of dissolved oxygen decrease substantially.

A similar pattern was observed at Site 2, although the diurnal variability is not as great as
observed at the P-11 Structure. In general, relatively good dissolved oxygen concentrations were
maintained throughout the water column at Site 2, with supersaturated concentrations near the

water surface and concentrations ranging from 4-8 mg/I near the lake bottom.

HANCOCK\WATER QUALITY EVALUATION



3-40

3.2.1.4 Specific Conductivity

Diurnal variations in specific conductivity at Site 2 and the P-11 Structure on April 15,
July 20, and October 25, 2004 and on January 31, 2005 are illustrated in Figures 3-23, 3-24,
3-25, and 3-26, respectively. During the April 2004 monitoring event, conductivity
measurements were relatively uniform throughout the water column at the P-11 Structure.
However, at Site 2, upper portions of the water column were found to be relatively uniform with
respect to conductivity, but substantial increases in conductivity were observed in lower portions
of the water column, particularly during nighttime conditions. The increased levels in
conductivity observed in lower portions of the water column at Site 2 are approximately twice as
high as values measured near the water surface.

During the July 2004 monitoring event, relatively uniform conductivity conditions were
observed at the P-11 site throughout most of the diurnal cycle, with an increase in conductivity
observed at depths in excess of 1 m during afternoon conditions. A similar pattern is apparent
for conductivity measurements collected at Site 2, with relatively uniform conditions in upper
portions of the water column and increase near the lake bottom during nighttime and early
morning conditions.

During the October 2004 monitoring event, relatively uniform specific conductivity
values were observed at the P-11 Structure at all depths during the diurnal cycle. Flow rates at
the outfall structure were extremely high during this monitoring event, and it appears that the
water column was well mixed. Relatively similar conductivity values were observed in upper
portions of the water column at Site 2, with a substantial increase in conductivity observed in
lower portions of the water column during late afternoon and nighttime conditions.

During the January 2005 event, conductivity values in the water column at the P-11 site
were found to be relatively uniform throughout the diurnal cycle. However, substantially more
variability is apparent in conductivity values measured at Site 2, with relatively uniform
concentrations in upper portions of the water column and more elevated values observed during

nighttime and early morning conditions.

HANCOCK\WATER QUALITY EVALUATION
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Figure 3-23. Diurnal Variations in Specific Conductivity at Site 2 and the P-11 Structure on
April 15, 2004.
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Figure 3-24. Diurnal Variations in Specific Conductivity at Site 2 and the P-11 Structure on
July 20, 2004.
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Diurnal Variations in Specific Conductivity at Site 2 and the P-11 Structure on

October 25, 2004.
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Diurnal Variations in Specific Conductivity at Site 2 and the P-11 Structure on

January 31, 2005.
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3.2.2 Laboratory Parameters

During the diurnal monitoring program, separate surface water samples were collected at
Site 2 and at the P-11 Structure once every six hours at a depth of 0.5 m from the water surface
and 0.5 m from the lake bottom. Each of the collected samples was analyzed for the same
parameters included in the 12-month surface water quality monitoring program. The results of

laboratory analyses conducted on the collected samples are presented in the following sections.

3.2.2.1 General Parameters

Diurnal variations in alkalinity at Site 2 and the P-11 Structure during the four monitoring
events are summarized on Figure 3-27. No significant variability is apparent in measured
alkalinity concentrations throughout the diurnal cycle or in the top and bottom samples.

Diurnal variations in measured TSS concentrations at Site 2 and the P-11 Structure are
summarized in Figure 3-28 for each of the four monitoring events. In general, TSS
concentrations appear to be greatest in lower portions of the water column during each of the
monitoring events, presumably resulting from resuspension of flocculent solids near the
sediment-water interface. Peaks in TSS concentrations are also apparent during afternoon
conditions for several of the diurnal events, suggesting that afternoon wind action may increase
concentrations of TSS within the water column. This phenomenon has been visually observed
by ERD within Lake Hancock on numerous occasions.

Diurnal variations in turbidity measurements at Site 2 and the P-11 Structure are
illustrated on Figure 3-29 for each of the four monitoring events. Similar to the trend observed
for TSS, turbidity measurements in lower portions of the water column appear to be higher than
measurements performed near the water surface. This phenomenon is also related to the
presence of highly flocculent sediments within the lake which are easily disturbed by even light
wind activity. Turbidity concentrations appear to increase during afternoon conditions for
several of the monitoring events, suggesting that wind activity may be increasing suspended

solids and turbidity within the water column.

HANCOCK\WATER QUALITY EVALUATION
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Diurnal variations in color concentrations at Site 2 and the P-11 Structure during the four
monitoring events are illustrated in Figure 3-30. A general trend of increasing color
concentrations during afternoon conditions is apparent on several of the monitoring dates,
suggesting that wind action may circulate high organic water from the lake sediments into the
overlying water column. Several of the events appear to have more elevated color
concentrations near the lake bottom, with more elevated concentrations observed in surface
samples on other dates.

Diurnal variations in calcium concentrations at Site 2 and the P-11 Structure are
illustrated on Figure 3-31 for each of the four monitoring events. No significant variability is
apparent in measured calcium concentrations over the monitored diurnal cycle. However,
several of the samples indicate higher calcium concentrations near the bottom of the water
column than observed near the top of the water column, suggesting that a slight groundwater
influence may be impacting concentrations near the lake bottom.

A graphical presentation of diurnal variations in chloride concentrations at Site 2 and the
P-11 Structure for the four monitoring events is given in Figure 3-32. No significant variability
is apparent in measured chloride concentrations throughout the diurnal cycle or between top and

bottom measurements.

3.2.2.2 Nutrients

A graphical presentation of diurnal variations in ammonia concentrations at Site 2 and the
P-11 Structure during the four diurnal monitoring events is given in Figure 3-33. In general,
peaks in ammonia concentrations are apparent in afternoon or early evening conditions during
three of the four monitored events. In addition, ammonia concentrations appear to be greater in
bottom samples collected near the P-11 Structure, with higher concentrations observed in surface

samples at Site 2 for many of the evaluated samples.

HANCOCK\WATER QUALITY EVALUATION
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Diurnal variations in measured NOy concentrations at Site 2 and the P-11 Structure
during the four diurnal events are illustrated in Figure 3-34. Measured NOy concentrations
during July 2004 and January 2005 were found to be extremely low in value, with no apparent
diurnal trends. A relatively high degree of variability is apparent in measured NOy
concentrations during the remaining two events, although there do not appear to be any similar
patterns between these two dates.

Diurnal variations in dissolved organic nitrogen concentrations at Site 2 and the P-11
Structure are illustrated on Figure 3-35 for each of the four monitoring events. Many of the
collected samples appear to have higher dissolved organic nitrogen concentrations near the lake
bottom than near the water surface. Several of the sites also appear to exhibit increases in
dissolved organic nitrogen under afternoon conditions, although this relationship appears to be
relatively weak.

Diurnal variations in particulate nitrogen concentrations at Site 2 and the P-11 Structure
are illustrated on Figure 3-36 for each of the four monitoring events. In general, particulate
nitrogen concentrations appear to be highly variable within the lake throughout each of the
measured diurnal cycles. Particulate nitrogen concentrations appear to be greatest in lower
portions of the water column on some dates, while higher concentrations were observed in upper
portions of the water column on other dates. Three of the monitored diurnal cycles appear to
indicate increasing particulate nitrogen concentrations during afternoon and evening conditions,
which would be consistent with wind-driven resuspension of particulate matter within the lake.

Diurnal variations in total nitrogen concentrations at Site 2 and the P-11 Structure are
illustrated on Figure 3-37 for each of the four monitoring events. In general, total nitrogen
concentrations appear to be highly variable within the lake throughout each of the diurnal cycles,
with a majority of the monitoring events indicating higher total nitrogen concentrations near the
lake bottom than observed at the water surface. Increases in total nitrogen concentrations are
apparent in afternoon and early evening conditions for three of the four monitoring events and

appear to mimic trends exhibited by particulate nitrogen.

HANCOCK\WATER QUALITY EVALUATION
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Diurnal variations in soluble reactive phosphorus (SRP) at Site 2 and the P-11 Structure
during the four diurnal monitoring events are illustrated on Figure 3-38. For many of the
monitoring events, SRP concentrations appear to be greater at the P-11 Structure than observed
at Site 2. Several of the monitoring events appear to exhibit SRP values which are greater near
the lake bottom, while others exhibit highest concentrations near the water surface. Peaks in
SRP concentrations are apparent during late-morning to early-evening conditions during three of
the four monitoring events, suggesting that SRP may be released from bottom sediments by
internal recycling under certain conditions.

Diurnal variations in dissolved organic phosphorus at Site 2 and the P-11 Structure are
illustrated on Figure 3-39 for each of the four diurnal events. Dissolved organic phosphorus
concentrations appear to be somewhat variable throughout the day, with a slight increase in
concentration observed during late-afternoon and early evening conditions on three of the four
monitoring dates. Measured concentrations of dissolved organic phosphorus appear to be
relatively similar at P-11 and Site 2.

Diurnal variations in particulate phosphorus concentrations at Site 2 and the P-11
Structure are illustrated on Figure 3-40 for each of the four monitoring events. In general,
particulate phosphorus concentrations appear to be greater in bottom samples than in surface
samples for most of the monitoring events. This trend is consistent with the trend observed for
particulate nitrogen, which suggests that lower portions of the water column may contain more
particulate matter as a result of resuspension of the loose flocculent sediments. Particulate
phosphorus concentrations appear to be somewhat greater at the P-11 Structure than observed at
Site 2 during three of the four events.

Diurnal variations in total phosphorus concentrations at Site 2 and the P-11 Structure are
illustrated on Figure 3-41 for each of the four monitoring events. In general, total phosphorus
concentrations appear to be greater near the lake bottom than observed near the surface, with
higher concentrations of total phosphorus concentrations observed at the P-11 site than at Site 2.
Total phosphorus concentrations appear to increase during afternoon conditions for some events,

while decreasing during afternoon conditions for the remaining events.

HANCOCK\WATER QUALITY EVALUATION
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3.2.2.3 Chlorophyll-a

Diurnal variations in chlorophyll-a concentrations at Site 2 and the P-11 Structure are
illustrated in Figure 3-42 for each of the four monitoring events. In general, chlorophyll-a
concentrations were found to be higher at Site 2 during two of the monitoring events, with higher
concentrations observed at Site P-11 during another event and similar concentrations at the two
sites observed during the final event. A general trend of increasing chlorophyll-a concentrations
during afternoon and early-evening conditions is apparent in most of the data, corresponding to

increases in algal production during daylight hours.

3.2.2.4 Demand Parameters

Diurnal variations in BOD concentrations at Site 2 and the P-11 Structure are illustrated
in Figure 3-43 for each of the four monitoring dates. In general, BOD concentrations within the
lake appear to be highly variable, with slightly higher values measured at the P-11 Structure
during two of the four events. Increases in BOD concentrations are observed during several
events during daylight conditions compared with nighttime conditions. These increases in BOD
values are likely due to increases in algal production and resuspension of organic matter by wind
activity during afternoon conditions.

Diurnal variations in COD concentrations at Site 2 and the P-11 Structure are illustrated
in Figure 3-44 for each of the four monitoring events. In general, COD concentrations appear to
be greater in bottom samples than in samples collected near the water surface. A general trend of
increasing COD concentrations is apparent during afternoon conditions for several of the events.
The increases in COD observed during afternoon conditions is likely related to resuspension of

organic sediments by afternoon wind activity.
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3.3 Particle Fractionation Studies

Particle fractionation studies were conducted on bulk surface water samples from Lake
Hancock collected during April, July, and December 2004 and during February 2005. Vertical
composite bulk surface water samples were collected from Site 2 and upstream from the P-11
Structure at 6-hour intervals during each of the four fractionation events. Particulate matter
within the water was fractionated using a series of nylon net filters and evaluated for physical

and chemical characteristics.

3.3.1 Site2?

A summary of the physical and chemical characteristics of the various particle fractions
collected at Site 2 during each of the four monitoring events is given in Table 3-3.
Characterization studies were performed on seven different fraction sizes which were each
analyzed for nutrients, solids (volatile and non-volatile), organic content, density, and settling
velocity.

Total suspended solids concentrations in the bulk water samples were found to be highly
variable between the four sample dates, ranging from 25.3-184 mg/l, with an overall average of
113 mg/l. The particulate matter in Lake Hancock water was primarily organic in nature, with
organic material comprising 62-98% of the suspended solids measured during the four
monitoring events, with an overall mean of 85.8%.

The vast majority of suspended solids collected from Site 2 in Lake Hancock was
comprised of particles <11 pm in diameter. Particles <11 pm in size comprised 58-98% of the
total solids measured in the four bulk water samples and averaged 93.8% overall. It appears that
particles <11 um comprise a larger percentage of the total particle composition during spring and
summer months than during fall and winter months. Particles <11 um in size also appear to be
the dominant contributor to volatile suspended solids in Lake Hancock, contributing 59-98% of
the total solids measured in the four bulk water samples and averaging 94.8% overall. With the

exception of samples collected on December 22, 2004, concentrations of TSS and VSS in the
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TABLE 3-3

RESULTS OF PARTICLE FRACTIONATION
ON LAKE HANCOCK WATER SAMPLES
COLLECTED AT SITE 2

() (mg/) | (mo/) %) @) oy | aon) (mis)
4/23/04 > 180 0.80 0.64 80.2 1.28 10 100 6.1x107°
140-180 041 0.32 77.6 1.30 2 28 42x103
100-140 1.04 0.82 78.2 1.29 5 76 23x103
60-100 1.84 1.31 71.1 1.38 10 156 1.3x10°
30-60 1.26 0.80 64.1 1.47 15 186 52x 10"
11-30 2.76 1.92 69.7 1.40 68 1027 92x 1073
<11 176 140 79.5 1.29 635 6961 3.9x10°
Total 184 146 - - 746 8534 -
7/26/04 > 180 0.87 0.80 92.0 1.14 9 73 3.1x10°
140-180 0.17 0.14 82.4 1.22 18 63 3.0x 107
100-140 0.43 0.35 81.4 1.26 6 79 2.1x103
60-100 1.02 0.89 87.5 1.20 9 54 6.9x10*
30-60 0.36 0.32 89.1 1.18 7 69 1.9x 10™
11-30 0.88 0.87 98.9 1.07 17 219 1.5x10°
<11 172 169 98.2 1.07 452 6448 9.8x 107
Total 176 172 - - 517 7004 -
12/22/04 > 180 0.58 0.26 447 1.68 3 34 1.5x 107
140-180 0.27 0.18 68.7 1.43 2 25 6.0x 107
100-140 0.44 0.26 59.6 1.52 3 38 4.1x103
60-100 2.46 1.67 67.6 1.42 12 152 1.5x10%
30-60 1.69 1.02 60.0 1.51 7 86 5.6x10™
11-30 5.26 3.16 60.0 1.51 28 200 1.2x10*
<11 14.6 9.26 63.4 1.47 189 1885 6.4x10°
Total 253 15.8 - - 244 2419 --
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TABLE 3-3 -- CONTINUED

RESULTS OF PARTICLE FRACTIONATION
ON LAKE HANCOCK WATER SAMPLES
COLLECTED AT SITE 2

(am) (mg/h) | (mo/) %) @) 1w | o) (mis)
2/2/05 > 180 0.21 0.21 100 1.05 3 16 1.1x10°
140-180 0.17 0.14 85.5 1.25 1 8 35x10°
100-140 0.39 0.35 88.5 1.17 3 20 1.3x10°
60-100 0.97 0.75 76.7 1.31 9 46 1.1x10°
30-60 1.29 1.02 78.7 1.29 12 49 32x 10"
11-30 3.03 1.68 55.5 1.56 48 284 1.3x10*
<11 59.7 494 82.6 1.25 430 3536 3.4x10°
Total 65.8 53.5 - - 506 3959 -
Mean > 180 0.62 0.48 79.2 1.29 6 55 63x 107
Values
140-180 0.25 0.20 78.2 1.30 6 31 42x10°
100-140 0.57 0.44 77.3 1.31 4 53 25x%x10°
60-100 1.57 1.15 75.9 1.33 10 102 1.2x10°
30-60 1.15 0.79 73.0 1.36 10 98 40x10*
11-30 2.98 1.91 70.9 1.38 40 433 8.8x 107
<11 106 91.9 81.0 1.27 427 4708 3.7x10°
Total 113 96.9 - - 503 5480 -
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remaining particle fractions >11 wm comprise approximately 2% or less of the overall solids
content. A graphical comparison of fractionation of TSS and VSS in water samples collected at
Site 2 is given in Figure 3-45.

Measured concentrations of total nitrogen in samples collected at Site 2 were found to be
highly variable, ranging from 2419-8534 pg/l between the four monitoring dates, with an overall
average of 5480 pg/l. The vast majority of the total nitrogen measured in Lake Hancock water
was contained in particles <I1 pm in size, which contributed 78-92% of the total nitrogen
measured on each of the four monitoring dates and averaged 85.9%. Particles in the 11-30 um
range comprise the second largest concentrations for total nitrogen, contributing 3-12% of the
total nitrogen measured, with an average of 7.9%. Contributions of total nitrogen from other
individual particle fraction ranges comprise approximately 4% or less of the total nitrogen
measured within the lake.

Measured concentrations of total phosphorus in Lake Hancock water were also found to
be highly variable, ranging from 244-746 ng/l, with an overall average of 503 pg/l. The largest
accumulation of phosphorus within the lake appears to be in particles <11 pum in size which
contribute 77-87% of the total phosphorus measured within the lake, with an overall average of
84.9%. Particle fraction sizes >11 pum typically represent approximately 1% or less of the
overall total phosphorus measured within the lake. A graphical comparison of fractionation of
total nitrogen and total phosphorus in water samples collected at Site 2 is given in Figure 3-45.

Calculated densities for particles collected at Site 2 during the four monitoring events
appear to be low in value, ranging from 1.05-1.68, and are indicative of the highly organic nature
of the particles present within the water column. Calculated settling velocities for particle
fractions in Lake Hancock appear to be extremely low in value, ranging from approximately 1 x
10” to 1 x 10, The dominant particle fraction, comprised of particles <11 pm in size, exhibits a
typical settling velocity of approximately 1 x 10° m/s. At a settling rate of 1 x 10° m/s, a
particle can be expected to settle approximately 8.6 cm/day under quiescent conditions. Under

conditions of continual turbulence and resuspension, particles in this size range can be expected
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to remain in suspension indefinitely, which may account for the high percentage of small
particles present within the water column.

A graphical comparison of particle densities and settling velocities in water samples
collected at Site 2 in Lake Hancock is given in Figure 3-46. Particle densities appear to be
relatively similar between the seven particle size fractions. This supports the conclusion that the
particles within the water column are primarily organic in nature, regardless of particle size.
Calculated settling velocities for particles collected at Site 2 vary considerably, depending on the
particle size fraction, with exponentially decreasing settling velocities with decreasing particle
size. The lowest settling velocities occur in particles <I1 um in size, which comprise the vast

majority of particles present.

3.3.2 Site P-11

The results of particle fractionation studies performed on water samples collected at the
P-11 Structure are summarized in Table 3-4. Measured concentrations of TSS in the four bulk
water samples were found to be highly variable, ranging from 18.4-335 mg/l, with an overall
mean of 141 mg/l. The overwhelming majority of suspended solids collected at the P-11
Structure are <11 pum in size, contributing 65-95% (average of 93.6%) of the total solids
measured in the four bulk samples. Contributions of TSS by the remaining particle fractions
represent approximately 2-3% of the total solids measured or less.

Suspended solids collected near the P-11 Structure appear to be primarily organic in
nature, with organic matter contributing 49-81% of the total solids present, with an overall mean
of 66.4%. The organic portion of the solids measured at the P-11 Structure appears to be
somewhat lower than the organic fraction observed at Site 2. This suggests that portions of the
organic matter may settle out within the more quiescent conditions which are typically present in
the outfall canal. A graphical presentation of TSS and VSS concentrations as a function of

particle size is given in Figure 3-47.
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Figure 3-46. Fractionation of Density and Settling Velocity in Water Samples
Collected at Site 2 in Lake Hancock.
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TABLE 3-4

RESULTS OF PARTICLE FRACTIONATION
ON LAKE HANCOCK WATER SAMPLES COLLECTED
AT THE P-11 STRUCTURE

() (mg/) | (mo/) %) @) oy | aon) (mis)
4/23/04 > 180 0.22 0.15 68.8 1.42 7 45 9.1x 107
140-180 0.17 0.09 55.2 1.59 4 9 82x10°
100-140 0.59 0.17 29.3 1.87 8 19 6.8x 107
60-100 0.70 0.45 65.3 1.46 34 177 1.6x10°
30-60 1.12 0.32 28.5 1.87 95 188 9.6x10™
11-30 4.57 1.86 40.7 1.73 331 686 1.7x 10™
<11 161 80 49.7 1.63 1757 4991 8.6x10°
Total 168 83 - - 2234 6115 -
7/26/04 > 180 1.27 0.96 75.2 1.33 64 107 72x10°
140-180 041 0.26 62.8 1.47 31 20 6.6x 107
100-140 2.19 0.98 44.8 1.69 94 70 5.4x107°
60-100 3.11 1.16 374 1.77 271 91 2.7x103
30-60 3.86 1.14 29.5 1.86 233 97 95x10*
11-30 7.04 3.84 54.5 1.57 668 808 1.3x10™
<11 317 236 74.3 1.34 2865 10,509 47x10°
Total 335 244 - 4226 11,702 -
12/22/04 > 180 0.24 0.09 38.9 1.77 4 60 1.7x 107
140-180 0.26 0.21 80.5 1.27 2 26 3.8x10°
100-140 1.27 1.07 84.3 1.23 3 41 1.8x 103
60-100 1.14 0.92 81.0 1.27 14 134 95x10*
30-60 0.96 0.82 85.8 1.22 8 93 2.4x10™
11-30 2.61 1.74 66.8 1.43 32 283 9.9x 1073
<11 11.9 7.94 66.6 143 260 2950 59x10°
Total 18.4 12.8 - - 323 3587 --
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TABLE 3-4 -- CONTINUED

RESULTS OF PARTICLE FRACTIONATION
ON LAKE HANCOCK WATER SAMPLES COLLECTED
AT THE P-11 STRUCTURE

(am) (mgf) | (ma/) (%) @) 1 o | ao) (mis)
2/2/05 > 180 0.13 0.13 95.5 1.05 6 37 1.1x10°
140-180 0.05 0.05 96.2 1.05 1 4 7.2x 10
100-140 0.13 0.12 85.8 1.14 3 10 1.1x10°
60-100 0.19 0.18 94.7 1.11 3 13 3.9x 10
30-60 0.74 0.54 72.6 1.36 17 51 4.0x10*
11-30 2.34 1.58 67.5 1.42 55 175 9.7x 107
<11 38.8 31.8 82.0 1.26 430 2664 3.5x10°
Total 4.4 344 - - 514 2953 -
Mean > 180 0.47 0.33 70.3 1.39 20 62 85x103
Values
140-180 0.22 0.15 74.3 1.35 10 15 48x107
100-140 1.05 0.59 62.5 1.48 27 35 3.8x 107
60-100 1.29 0.68 69.3 1.40 81 104 14x10°
30-60 1.67 0.71 54.1 1.58 88 107 6.4x 107
11-30 4.14 2.26 57.4 1.54 272 488 1.2x10%
<11 132 88.9 68.2 1.42 1328 5279 5.7x10°
Total 141 93.6 - - 1826 6090 -
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Similar to the trends observed at Site 2, measured concentrations of total nitrogen in Lake
Hancock water were found to be highly variable, ranging from 2953-11,702 pg/l, with a mean of
6090 pg/l. The vast majority of nitrogen measured within the lake is associated with particles
<11 um in size, with 82-90% (average of 86.7%) of the total nitrogen contributed by particles in
this fraction. Total nitrogen in the remaining particle ranges represent approximately 2-4% or
less of the total nitrogen present.

Measured concentrations of total phosphorus in Lake Hancock water were also found to
be highly variable, ranging from 323-2223 ng/l between the four monitoring dates, with a mean
of 1826 ug/l. The vast majority of phosphorus within the water column is contained in particles
<11 pum in size, with 68-84% (average of 72.7%) of the total phosphorus associated with this
fraction. Phosphorus present in the remaining fractions generally represent 10% or less of the
total phosphorus present. A graphical representation of concentrations of total nitrogen and total
phosphorus in sediment particles collected at the P-11 Structure is given in Figure 3-47.

Measured sediment densities in particles collected at the P-11 Structure appear to be
relatively low in value, ranging from 1.05-1.87. The overall mean particle density measured at
the P-11 Structure is greater than the mean density measured at Site 2, supporting the conclusion
that organic matter may settle from the water column during migration through the outfall canal.
A graphical comparison of calculated particle densities as a function of particle size fractions is
given in Figure 3-48. Particle densities appear to be relatively consistent between the different
particle size fractions, supporting the conclusion that the lake particles are dominated by organic
matter.

Due to the higher densities associated with particles collected at the P-11 Structure,
settling velocities for particles collected at this site appear to be greater than velocities measured
for particles at Site 2. However, in spite of the increase in settling velocities, particles in the
most dominant size range (<11 pm) still exhibit extremely low settling rates, even under
quiescent conditions. A graphical comparison of calculated settling velocities as a function of
particle size fraction is given in Figure 3-48. Settling velocities appear to decrease exponentially
with increasing sediment particle size, with extremely low settling velocities associated with
particles <11 pm.
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Figure 3-48. Fractionation of Density and Settling Velocity in Water Samples
Collected at the P-11 Structure in Lake Hancock.
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APPENDIX A
VERTICAL PHYSICAL-CHEMICAL

PROFILES COLLECTED IN LAKE HANCOCK
FROM MARCH 2004 - FEBRUARY 2005
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COLLECTED IN LAKE HANCOCK DURING 2004

PHYSICAL-CHEMICAL PROFILES

PARAMETER
DATE | SITE | TIME | pepth | Temp, | pH - 35::1 DS PO 1(3:;) ORP | Turb. s;:cll:l
: : ond. _ % is
s €O | 60 | mboemy | @D | ) | saty @v) | &TO) | o
3/5/04 l 1621 [ 0.25 18.14 | 824 252 161 129 137 632 36.1 0.18
16:22 | 050 1813 | 833 256 164 10.0 106 636 37.8
1622 | 1.00 18.13 | 835 258 165 9.7 103 638 373
16:23 1.25 18.14 | 838 259 166 9.4 100 641 34.6
2 15:48 | 0.25 1827 | 833 253 162 12.6 133 640 353 0.18
1549 | 050 1825 | 835 255 163 1.1 L8 640 36.4
15:50 | 1.00 1819 | 831 256 164 10.0 106 636 36.9
15:51 1.50 18.17 | 828 259 166 9.6 101 628 36.5
15:52 1.75 1815 | 8.28 351 225 9.5 100 392 339
3 1839 | 025 1831 | 837 251 161 11.8 125 612 40.7 018
18:40 | 050 1830 | 836 251 161 117 124 611 40.1
18:41 1.00 1827 | 833 250 160 10.5 12 609 39.9
1842 | 120 1827 | 834 251 161 10.1 107 608 40.2
"DATE : SITE 1E | Depﬂl 1 DO Bl ORP Turb. Secchi:
=B @) I @ | vy | oo Disk
G 3 Sy | ()
4/15/04 ! 1535 | 025 196 645 119 0.15
1536 | 050 143 12.6 195 | 645 119
1536 | 075 143 12.6 195 645 19
15:37 1.00 143 123 191 645 121
15:37 1.25 143 10.9 i68 637 133
15:38 138 145 10.5 162 610 254
2 1551 | 025 141 15.7 236 641 114 0.15
15:52 | 050 141 14.5 219 640 114
1552 | 0.75 141 14.0 211 640 114
15:52 | 1.00 141 14.0 212 641 114
15:53 1.25 19.56 | 946 220 141 13.7 206 640 Li4
15:53 150 19.28 | 890 223 143 1.5 172 543 498
15:53 1.7 1890 | 7.46 343 220 10.8 160 389 [ >1000
3 17.49 | 025 | 2074 | 964 220 141 16.2 250 651 113 0.15
749 | 050 | 2070 | 9.62 220 141 16.5 254 644 106
1749 | 075 | 2060 | 961 220 141 16.4 252 640 12
17:49 100 | 2045 | 960 220 141 15.7 241 638 114
1750 | 119 | 2030 | 950 220 141 15.2 233 631 228
PAGE |

FANCOCKWC-PROFLLES. 2004




COLLECTED IN LAKE HANCOCK DURING 2004

PHYSICAL-CHEMICAL PROFILES

(Continued)
PARAMETER
DATE | SITE | TIME | peptn | Temp. | pH | P ™S | DO ]3,? ore | Tum. | S
o E () is
(m) O | 6w | mhorem) | ™8V [ e | gy (mV) | (NTU} )
5/18/04 1 13:19 0.25 28.63 9.74 298 191 >20 > 200 591 326 0.12
13:19 (.50 28.07 9.97 296 189 > 20 > 200 600 35.6
13:19 0.92 26.33 9.81 299 191 8.7 129 600 89.3
2 13:36 0.25 26.88 9.86 268 172 11.3 170 645 28.7 0.12
1336 | 050 2688 | 9.90 267 171 1.1 167 642 28.6
13:37 1.00 2521 9.67 263 168 4.6 67 634 377
13:37 1.41 25.11 9.63 264 169 4.1 60 625 45.2
3 13:50 0.2§ 27.28 9.75 264 169 10.1 152 647 22.3 0.12
13:51 0.50 27.04 9.79 263 168 8.8 132 644 243
13:51 0.91 26.24 9.72 263 168 6.3 93 638 18.8
DATE SITE TIME Depth Temp..| pH Iio ORFP Turb. Set.:chi
(m) :? ! o _.- (A: (mv) (NTU) Disk
| - I T PR Sat.) (m)
7/9/04 1 9:07 0.25 28.11 8.65 . 77 605 97.2 0.11
9:08 0.50 28.02 8.56 219 140 36 64 598 106
9:08 1.00 27.59 7.58 223 143 0.9 15 489 146
9:09 1.25 28.12 6.53 415 266 0.3 5 271 >1000
2 9:23 0.25 29.66 9.28 216 138 5.3 96 339 123 0.09
9:24 0.50 29.14 9.09 217 139 2.5 44 530 122
9:24 1.00 29.07 9.0 217 139 20 36 529 120
9:25 1.50 29.02 9.09 217 139 1.8 3l 529 121
9:26 1.93 29.06 6.73 425 272 0.9 16 294 >1000
3 9:41 0.25 30.86 9.45 215 138 10.5 195 564 66.2 0.09
9:42 0.50 30.66 9.26 214 137 8.9 165 555 63.7
%43 1.00 30.00 6.46 404 258 1.6 29 282 >1000
9:44 1.34 29.95 6.36 377 242 0.6 11 290 >1000

HANCGCK\PC-PROFILES 2004
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COLLECTED IN LAKE HANCOCK DURING 2004

PHYSICAL-CHEMICAL PROFILES

(Continued)
PARAMETER
DATE | SITE | TIME | pepth | Temp. | pH gm DS | DO ]()02 ORP | Turb. SI‘;:I'{“
3 o L : . .
T | €O | 69 | e | @Y | @ed | gp | @V | aTo e
720004 | 1 16:56 | 025 | 2687 | 9.63 208 133 76 132 | 621 106 | o1l
16:56 | 050 | 2681 | 9.60 208 133 6.5 13 | 619 | 106
1657 | 100 | 2679 | 951 207 133 55 95 618 | 114
1658 | 125 | 2683 | 9.3 220 141 5.2 89 | s47 | >1000
2 1722 | 025 | 2672 | 1021 24 143 136 | 235 | 678 | 765 | 0.1
1722 | 050 | 2673 | 1021 224 144 35 | 234 | 613 | 776
1723 | 075 | 2671 | 1017 221 142 122 | 21 | 669 | 800
1723 | 100 | 2665 | 995 213 137 9.4 161 | 659 | 987
1724 | 125 | 2653 | 975 208 133 78 133 | 651 104
1725 | 150 | 2651 | 9.69 208 133 7.1 122 | 649 | 107
1726 | 175 | 2650 | 9.60 208 133 6.8 g | 622 | 684
1726 | 185 | 2652 | 882 226 145 6.5 112 | 571 | >1000
3 1741 | 025 | 2672 | 943 211 135 9.2 158 | 621 | 751 | 0.3
1742 | 050 | 2673 | 9.42 210 135 9.1 158 | 625 | 705
1743 | 075 | 2673 | 94 211 135 9.0 155 | 621 | 761
1743 | 100 | 2673 [ 938 211 135 89 1s3 | 625 | 99.0
1744 | 125 | 2688 [ 824 217 139 6.6 114 | 414 | >1000
. 1746 | 150 | 2688 | 6.44 376 241 2.1 37 | 402 | >1000
PARAMETER
SITE, [ TIME | ‘Depeti | T ™S | DO ';2 ORP | Turb. S;z::'
@ _ mgn | e | g | @ | oo | o
8/6/04 1 1114 | 025 | 3035 [ 9.64 193 123 106 | 195 | 67 | 705 | 0.5
t1:14 | 050 | 3024 | 957 194 124 109 | 200 | 691 | 748
115 | 100 | 3002 | 949 194 124 9.7 178 | 685 | 976
s | 125 | 2963 | 6.82 446 286 5.2 95 331 | >1000
2 1134 | 025 | 2964 | 9.63 202 129 11 | 202 | e42 | 798 | 015
1135 | 050 | 2066 | 9.63 202 129 mo | 200 | 634 [ 713
1135 | 100 | 2961 [ 96! 202 130 09 | 196 | 633 | 707
1136 | 150 | 2937 | 905 201 129 79 43 | 610 | 669
i1:37 | 194 | 2904 | 775 227 145 54 98 | 419 | >1000
3 1153 | 025 | 2963 | 887 208 133 8.9 163 | 610 | 575 | 0.5
154 | 050 | 2971 | 889 208 133 86 157 | 607 | 367
1155 | 100 | 2924 | 754 213 136 43 77 537 | 548
jss | 137 | 29.04 | 665 296 189 3.1 s6 | 3ss | >teoo
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PHYSICAL-CHEMICAL PROFILES
COLLECTED IN LAKE HANCOCK DURING 2004

(Continued)
PARAMETER
DATE | SITE | TIME | pepth | Temp. | pH (S:m TDS DO 1(30? orp | Turb. S:;fcll:i
. o . o is
@ [ CO | 6w | oy | 8) | @ed | | @Y | o) |
8/20/04 1 09:39 | 025 | 3182 | 9.70 183 117 12.1 229 658 | 232 0.33
09:40 | €50 | 3136 | 957 183 117 10.7 201 652 | 293
09:40 | 100 | 3108 | 9.43 184 18 9.1 170 | 642 | 518
09:41 144 | 3087 [ 7.44 243 155 7.1 132 | 460 | >1000
2 09:54 | 025 | 3186 | 9.63 187 120 12.9 244 582 | 232 0.32
09:54 | 050 | 3094 | 9.65 190 122 134 249 588 | 276
09:54 | 1.00 | 3047 | 944 188 120 10.2 188 582 | 288
09:55 | 150 | 3000 | 893 188 120 53 97 563 339
09:55 | 18 | 2979 | 721 289 185 3.1 56 315 | >1000
3 10:14 | 025 | 3162 | 840 176 13 10.7 202 | 469 147 0.38
10:15 | 050 | 3152 | 7.99 177 13 104 195 473 14.0
10:15 | 100 | 2873 | 659 199 128 24 42 264 | 390
10:16 | 142 | 2827 | 629 273 174 1.6 29 215 | >1000
PARAMETER
DATE | SITE | TIME | pepen ™S | DO ORP Secchi
| @ | - mel) < - @sat) | vy | O
9/9/04 i 08:27 | 025 | 2700 | 7.5 185 118 12 559 0.35
08:28 | 0.50 | 2694 | 7.07 182 116 101 550
08:28 | 100 | 2680 | 696 179 115 89 547
08:29 | 150 | 2671 | 6.93 178 14 80 546
08:20 | 184 | 2669 | 695 178 114 78 545
2 0845 | 025 | 2773 | 727 194 124 109 562 0.3
08:45 | 050 | 2743 | 723 195 125 84 561
08:46 | 100 | 2707 | 7.04 196 125 43 560
08:47 | 150 | 2672 | 694 198 127 14 557
08:48 | 200 | 2647 | 692 208 133 5 297
08:48 | 236 | 2615 | 618 213 136 4 259
3 09:04 | 025 | 2811 | 731 192 123 9.5 528 0.33
09:05 | 050 | 2792 | 7.32 192 123 8.7 529
09:05 | 100 | 2720 | 722 193 124 5.3 529
09:06 | 150 | 2650 | 7.05 186 119 1.0 525
09:07 | 189 | 2628 | 674 184 118 0.3 295
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PHYSICAL-CHEMICAL PROFILES
COLLECTED IN LAKE HANCOCK DURING 2004

(Continued)
PARAMETER
DATE [ SITE | TIME | pepth | Ter pH gﬁ:j . ™s | DO DO | ORP S]‘;‘i’::‘
. (m} ., (S.l.l.) (pmholcm) . (mg/1) (mg/h | (% Sat.) (mV) (m)
o808 | I 1209 | 025 | 2650 | 773 209 34 86 128 618 0.15
1200 | 050 | 2660 | 7.4 209 134 8.1 21 617
1200 | 100 | 2656 | 757 207 132 78 116 616
1210 | 150 | 2624 | 7.2 213 136 7.0 105 613
1210 | 162 | 2608 | 7.48 215 138 69 102 612
2 1234 | 025 | 2756 | 808 211 135 108 163 | 607 0.14
1235 | 050 | 2755 | 810 211 135 10.7 163 607
1235 | 100 | 2750 | 813 211 135 10.7 162 610
1236 | 150 | 2739 | 809 212 136 9.9 150 610
1236 | 197 | 2531 | 7.4 252 161 20 29 412
3 13:06 | 025 | 2716 | 762 200 128 69 104 561 0.14
1307 | oso | 2718 | 750 200 128 65 9 561
13:07 | too | 2719 | 7.3 200 128 63 95 560
13:08 | 150 | 2646 | 7.8 200 128 3.1 45 557
1:08 | 162 | 2622 | 7.9 201 129 26 38 558
PARAMETER
| DATE | SITE | Depth pL s | Do po | ore S]‘;ci::i
: : (). : )} (g | (mef) | (%Sat) | (@V) (m)
loasi4 | 1 | 1630 | 025 | 2740 | 870 125 >20 | >200 | 613 025
1630 | 050 | 2747 | 878 125 >20 | 3200 | 618
1631 | 089 | 2726 | 890 125 >20 | >200 | 625
2 | 164l | o025 | 2044 | 907 197 126 >20 | >200 | 634 0.25
1642 | 050 | 2864 | 9.00 196 125 >20 | >200 | 639
1642 | 075 | 2807 | 910 198 127 520 | >200 | 641
1642 | 100 | 2623 | 9.0 197 126 | 1063 | 1576 | 645
16:43 | 125 | 2505 | 842 228 146 735 | 1067 | 499
1643 | 150 | 2508 | 804 241 154 1.99 579 501
3 | 1711 | 025 | 2716 | 786 193 124 | 193 | 1799 | 601 027
1711 | oso | 2706 | 796 193 24 | 134 | 106 | 606
1712 | 093 | 2475 | 775 211 135 834 | 1204 | ass
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PHYSICAL-CHEMICAL PROFILES
COLLECTED IN LAKE HANCOCK DURING 2004

(Continued)
.. PARAMETER ... . .
[Depn | Tem S | 1os | bo | . __
epth | Temp. | pH | O | TDS [.DO | DO | ORP | T,
o (m) ‘o) (1) | mbolcni) (mg/l) | (mg/D) | (% Sat) | (mV) .
11/30/04 1 12:30 | 025 | 2486 9.90 260 166 | >200 | >200
1230 | 0.50 | 24.55 9.97 259 166 | >200 | >200
12:30 | 098 | 20.89 9.71 247 158 7.1 95
2 13:00 | 025 | 24.80 10.01 246 157 | >200| >200 665 0.15
13:00 | 050 | 23.83 10.09 246 157 | >200| >200 666
13:00 | 100 | 21.26 9.79 239 153 5.7 77 657
13:00 | 119 | 2040 9.60 246 157 3.7 49 630
3 1345 | 025 | 2195 9.49 238 152 13.5 185 650 0.17
13:45 | 050 | 20.75 9.39 236 151 8.5 113 651
1345 | 096 | 20.59 9.27 239 153 6.3 84 648

12/28/04 .

10:20 0.50 124
10:20 [ 0.94 124 9.2 101 629

2 10:55 0.25 124 18.8 211 648 0.18
10:55 0.50 123 16.2 182 646
10:55 1.00 122 14.5 162 643
10:55 1.17 122 83 92 629

3 11:30 0.25 125 18.0 200 642 0.19
11:30 0.50 124 15.4 171 642
11:30 0.99 124 8.0 89 639
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PHYSICAL-CHEMICAL PROFILES
COLLECTED IN LAKE HANCOCK DURING 2005

HANCOCK\PC-PROFILES 2005

PARAMETER .
DATE | SITE | TIME | Depth Timp. pH (S:E:f] DS DO DO ORP Sll;cl:ll(ll
(m) CC) (s.1.) (umho/cm) (mg/D { (mg/l) | (% Sat.) (mV) (m)
1/31/05 1 12:57 0.25 16.96 9.26 170 109 11.5 121 666 0.20
12:57 0.50 16.83 9.26 170 109 11.3 118 666
12:58 1.00 16.47 9.24 170 109 10.8 112 666
12:58 1.35 16.09 9.06 170 109 9.7 99 657
2 13:37 0.25 18.82 9.64 172 111 15.0 164 641 0.20
13:38 0.50 18.36 9.46 171 110 13.0 140 634
13:39 0.75 18.20 9.20 171 109 10.7 115 605
13:40 0.86 18.17 8.99 171 109 10.1 108 581
3 14:09 0.25 17.04 9.33 171 109 13.5 141 641 0.20
14:07 0.50 16.46 9.36 169 108 11.8 122 644
14:03 0.75 16.16 8.67 177 113 8.4 8o 610
14:06 1.00 16.20 7.76 261 167 1.2 13 289
PARAMETER
TIME | Depth | Temp. | pH (S:g efi' TDS po | DO COREP T
St | CC) | (su) (pmh:Ic-m)' (mg). | (mgM) | (% Sat) | (mV) |~ "o
2/28/05 1 9:39 0.25 17.98 9.70 245 157 11.5 124
9:40 0.50 17.64 9.56 244 156 11.0 118
9:40 1.00 17.59 9.44 243 156 10.0 107
9:41 1.12 17.56 9.40 243 156 9.7 103
2 9:50 0.25 18.51 9.22 244 156 8.6 93
9:50 0.50 18.44 8.95 2435 157 7.3 80
9:51 1.00 17.93 8.74 245 157 5.7 62
9:51 1.16 17.83 8.72 245 157 5.5 59
3 10:03 0.25 18.37 6.87 257 164 5.8 63 609 0.26
[0:04 0.50 18.23 6.65 258 165 4.8 52 625
10:04 0.8% 17.84 6.55 260 166 4,0 43 631

PAGE 1



APPENDIX B
LABORATORY DATA FROM

THE ROUTINE SURFACE WATER
MONITORING PROGRAM

HANCOCK\WATER QUALITY EVALUATION



6°ce L'yl 996 EVS | 09y | L'SS | 9. 6Ly 99¢ | 6¢S V'EL {v'8EL| LOE | 4'8€ | L¥E |0GIC|2.8) LGl ‘ND
€S Z2'¢ 112 [44 69 S. 102 L'Ll 743 18} 13 bvL | 8221 L2LL | LlE 3] 334 Lol A9(Q PIS
L9} L'¢c €8¢ 8. 6Vl | LEL | €L 6',C Ly £G6€ 44 c0L | 280V | ¥I16C | VL6 ve 0ee 6'€9 ueapy
9¢c [AYX4 008 661 y'.iZ | 8.¢ |0¥9l 2'¢S 9lL 169 29 8GE 1060 | ¥¥SS | OLvi | LLL | €191 08 Xe
6'¢ 8L €0l 8¢ 8'G €6 09l 423 €6l oyl S 3 98€¢ | 0651 | 881 € 43 L'y UiiN
16l x44 008 86 vic | ¢¢l | 0°LS £'8¢ 18C 89¢ 9l € €9y | 6eee | Li0l € il 0'8S §00¢/8¢2/2
0'Sl 681 44 18 €6l 66 ¥'vs €ve e 1744 S v9 | €08¥ | 1S6E 374 € gLi 0'L9 S00¢c/ielL
L' A4 L8V 443 £el 89 1’82 (454 9€G Lie A 88¢ | €C6E | L6 | 656 13 8¢ 9'vG ¥002/8¢/C}
6Vl L&44 0lS 6€l €L 98 0’le 6'vE 8i§ L6¢ 9t LLe [ 6vev | vvi€ | 1801 6 Gl 209 ¥002/0¢€/} |
€L 8/l 14" 661 9'9 €S 091 [4213 S69 (451 Sy 8GE | 8¥¥Z | CL9l 108 € [4> S¢S ¥002/52/0}
Ll 681 €0l €0l ¢l | 08 | Ose 9°0¢ G669 144 29 1GE | 8S6E | ¥€LL | €0S | 801 | €191 L'y ¥002/82/6
44 961 oLl ¥6 8'G €L | 0CC Z'h1 144 1143 8} 0€L | 4S¥C | G6GL | 881 € 1.9 LS ¥002/6/6
6'¢ 2ec 8¢l FA4 S'9 ¥0lL | 962 L&A: €51 ol 113 4 98€C | 0651 184 £ 4] L'¢L ¥002/02/8
L02 L'S¢ Z8¢ 14 €Ll | 0LZ |OOLL L'€C SLE 9G¢€ Ll 4 LlLy | 2GLE | 686 € €e 669 ¥002/9/8
144 ¥'Ge YA 134 y'eC | 842 {0091 G'ee 69G 298 9 3 9ecy | 2¢82€ | v¥8 S S0} ¥'8G ¥002/02/.
y'iz 8'G¢C 199 8¢ 261 | 252 |0v9L G'ee 12174 169 [44 € 060L | v¥S9S | ¥SEL € 681 €L $002/6/L
9'¢C (A X4 144 14 €9l | 012 |092) 6'vE 1744 114 141 4 8.6% | €1SE | 9l¥i € JA4 208 ¥002/8L/S
8°0C L'S¢ [4%] Sy g'gL | 061 [00€EL (44 169 0.9 L 14 evie | €662 | LeOL | LLL | 8¥L 0'8L ¥002/Siiv
2’8l 9'Ge (A4 54 0L 28 0'8¢€ Z2'ie 892 0S¢ 9} Z £e9e | €eve | L0LL £ 101 €L ¥002/S/€
(5w | 8w | (cwisw) | (oo sy o e | (un [ [ wem | W0 T yom [wom | womy | W20 Ty | wom | o |
9PHOIYD jwnofed| e-lAyD | Joj0d | @08 | 0D | sSL |Aupini| dL |dved | T g | 84S | NL [N¥ed] '] ON | HN |&wmeiv

| 9}IS 3200ueH o)eT]




G'8¢ vyl 1'€9 S6y | 90V | ¥6S | €L 8ty £L8 | 6'9% 9'6. [60VL| VIE | L6F | L'4G |090C | ¥LC) Svi ‘ND
LS e 961 6¢ 09 8. | L'6¥% 0cl 991 £S1 9} 6EL | 90¢1 | 6lCl | 869 iy G8L 2’6 A9(Qd 'PIS
8yl L'ee 69¢€ 8. Lyl | 2l | 699 L4 1144 92¢ 0c 66 |O¥BE | LS¥C | LeZL | €T ol 2'€9 uesiy
6°¢C ,'9¢ JAZA 6€1 L'¥C | v6¢ | 0051 L9y 0€9 09 8¢ LGE | 86€9 | €Liv | L€2€ | iyl | 091 008 Xe
9V S'91 6il 24 'S LG vyl L6 £el 1345 9 3 162 | ¢61 SLi € ol S'6¥ UiiN
091 0¢¢ G519 89 L'¥Z | €21 | €96 £Le 652 0ve 8l 3 6LEc | 968C | OLZ JA 90¢ V.S 500¢/8¢/¢
14 66} 5114 8. 891 6 | L'y X44 S¥S 0Ly cl €9 | /89% | 085€ | 086 £ el L9 S00¢/Le/L
9Cl S0C Ly 8¢l 8¢l 99 | €62 L9y G5 JAR4 114 €6¢ | €18€ | 006C | ¥26 43 AN ¥'6S $002/82/¢|
0t 1°€¢ S8y 6el €L 08 | 09¢ 8'9¢ 0€s 9ce 0l ¥6L | 691€ | £L00C | €€LL € 9C 98§ ¥002/0€/L 1
vl 08l 8¢ g€l 4] IS | v'¥l L've 433 902 8¢S 8¥E | <682 | 8991 | 0OCLL € L6 L'¥S $002/52/01
gl S9l T4 €l Lyl €9 | 9°9¢ ¥'6L | 0€9 yAZ4 99 LGE | lele ] 2Z61 | lgce | 6LL | 681 G'6¥ ¥002/82/6
g¢cl 00¢ 9Zl £6 6'9 69 | 0¢c2 9l 182 €91 143 bl je6eg | GIGL | GLL € 09. Z'S6 ¥002/6/6
9v 0'€e 611 Ly |2 96 | ¥'SC L6 eel 121 |22 l 16¢C | LISL | 2192 £ 0} 604 $002/02/8
V'ie 2'9¢ 692 |44 69l | ¢t |0'80L L'9¢ 28t 19¢ el Z 9Chy | 8GEE | €16 6 96 168 ¥002/9/8
£¢ee y've 88¢ iy ¢'le | 0eC |0¢€Ct Z20C (444 ey 9 4 Gilb | 882€ | OEEl 9 16 085 y002/0¢/L
LS 0'9¢ YAZA 24 v'ee | ¥v6C | O'vvl AN 129 09 0¢ € 86€9 | €LY | 6.6l € €0} 17 $00¢/6/L
6¢C L'9¢ 1044 1S €9l | 8¢2 {00S) '8¢ YES 616 142 4 609G | 226 | ¢9St £ 611 008 ¥002/8L/S
[44 G'S¢ 016 14 LyL | 941 |O°LLL 9'9% 008 18y L [4 6.¥€ | €691 | €161 | vl | 9CL 6'€L y00C/SLiv
Sl £'6¢ 291 0s 6'G Yy 0.¢ 0Lt 16} 081 143 14 69.¢ | 04S1 | 8€ELL € 6S L'0L ¥002/S/e
wow) | ) [(ewpuw | (0010 (B | wown [wewn | [ e | wom | WE Ty [ o | o [ W20 Fmo | worn | o |
apuolyD |wnidjed | e-1AuD | 10103 | QOB | GO | SSL [AUPIINL| di |dued | S0 | ddS | NL |Nued | DO ON | SHN | Auneny

Z 9)IS }o0oueH aye-




yGe | 09l | €25 | v8S [eyy | 615 |18 | 61 [99e | 819 | v'09 |z0zk|Z8e | 266 | v'ze |oGez]L6LL ] 602 ‘AD
§'G g€ 8el S9 1 €S | 19 JGey | Gk [ ys | osb | LL P ivb [eovh | ieel | Lee | 29 | vil | 8ZL | ASQPIS
961 | vee | S9¢ | Wb jber | sl [ves | zezz |Oev | g8z | 61 | Lib [€i9e | 8ive [ze0i | sz [ 9vi | 019 ues
Gee | 64z | 2oy | 192 [80¢ | veg [04GL| Gy |e6S | 695 | Ly | vi€ |16GG | ¥8EV [ 0G/L | /€2 | ¥6G | 8728 Xew
<y S99l 19 Ww | ov | ss Jeer | 18 [elb | 06 4 b Jwvr[sss Jore | € | eb | see un
¢6l | 90z | vk | s Jsor | 8 [ver | 96r [z ]| 16 | €2 | €ob Iv6lg| 662 [2oel | b [ 81l | €25 | G00z/8zie
gsL | 2oz L0y 9. |evt | 26 |26y | 8Lz |oes | 26 | €z | oL jooov|cese | 268 | € | G9L | +09 | S00Z/LE/L
SEL | 661 186 | €yl |Zvh | ¥9 [ 10E | S¥y |62s | e8L | vE | Zi€ [evoe | €89z | 106 | 9L | 2¥ | 1'€S |¥00z/82/2)
bye | 9ez | wve | 121 lesi | s2 [coz | g6z | 89y | v6L v |0z |8zoe | z88L [ 0L | 2 | J2 | 095 [¥00Z/0E/LL
ber | 891 | 8yh | 661 | 08 | o5 |soe | o€t [ v85 | z6b | 8F | vi€ |e0cz|8ivk | 228 | v | €2 | S8y |v002/5e/0L
vyl | Sl 19 9 [ 66 | 08 Josi | 96 |sv | 06 | <y |oi€ |euee] G665 [v8LL | 6 | ¥6S | €€ | ¥002/82/6
£6L | 26y | 8L | 0/L | €9 | 08 JooL| 9oL |62z | o2k | vb |e6€l [sise|iesZz | 9le | 8 | €9y | SIS | 002/6/6
24 44 6 sl Ly | 8L [eer ] 18 [etk | 26 6 L |vyr] os9 [ 612 | € | 2v | 6.9 | v002/02/8
viz | 8sz | sve 86 | SoL |86l [0es | 6€2 | 128 | 298 | €l z_|0Sos |sye | S68 | € | 402 | €2. | ¥002/9/8
Tz | 9ve | eve ly |80z |90z |[ove | €0z [ozv | ziv | 9 ¢ |eees|siee fooel | ¢ | 2z | 819 | +002/02/L
LS 9ve | v6e ey | €91 | 981 [O¥6 | 812 | 605 | 68y | LI € |ssvs|coey [e60b | € | szh | S99 | v002/6/L
sez | 622 | cov 09|62y | vee [04SL] GOy | 845 | 296 | Gi L_Jiess| veey jsoiL | 9 | 96 | 828 | +002/8L/S
€eL_| 25z | vov LS vy jwr Jror ] oce [ees | 695 | 02 | ¢ leevy | vOve [0Si) | i€z | 88 | €L | v0OZSLY
€6l | 992z | 8Si 6L | 9¥ | v, Jooe| zgL |2 | 6i2 | o ¢ Js6vzi8ovi | 296 | € | 4S5 | €2 | v00z/S/E
(yBw) | (y6w) | (gw/Buw) | (00-1d) | (yBw) | (yBw) | (yBw) | (NLN) | (yBr) | (i/6r) M__\M_Aw (yBr) | (yBri) | (yBrl) _“_\MN (yr) | (uBr) | (yBw) a2
3PLIOIUD |WNIED | e-1AYD | J010D | 008 | GOJ | SSL [APiinL| dL |d¥ed | oo o | ¥dS | NL [N¥HEd |l | "ON | “HN |Amunexty

€ OIS %202UeH a)e




PHYSICAL-CHEMICAL CHARACTERISTICS
OF SURFACE WATER SAMPLES COLLECTED
IN LAKE HANCOCK DURING 2004

PARAMETER E#2 | SITE#3
pH (field)’ s.u. 8.33 8.35 8.36
Spec. Cond. (field)' | umho/cm 256 255 251
Temperature’ °C 18.13 18.25 18.30
Dissolved Oxygen' mg/| 10.0 11.1 11.7
ORP’ mv 636 640 611
Secchi Disk Depth m 0.18 0.18 0.18
Alkalinity mgl/l 71.3 70.1 72.3
NH;-N ug/l 101 59 57
NO,+NO;-N ug/l <5 <5 5
Diss. Organic N ug/l 1107 1138 967
Particulate N ug/l 2423 1570 1468
Total Nitrogen ug/l 3633 2769 2497
Orthophosphorus ug/l 2 4 2
Diss. Organic P ug/l 16 13 16
Particulate P ug/l 250 180 219
Total Phosphorus ug/l 268 197 237
Turbidity' NTU 21.2 17.0 15.2
TSS mg/l 38.0 37.0 30.0
BOD mgl/l 7.0 5.9 4.6
Color Pt-Co 49 50 79
Chlorophyll-a mg/m® 252 162 158
Calcium mg/l 25.6 25.3 26.6
Chloride mgl/l 18.2 17.5 19.3
COD mg/l 82 77 74

1. Field measured at a depth of 0.5 m
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PHYSICAL-CHEMICAL CHARACTERISTICS

OF SURFACE WATER SAMPLES COLLECTED

IN LAKE HANCOCK DURING 2004

(Continued)

 PARAMETER | UNITS | SITE#1 | SITE#2 | SITE#3
pH (field)" s.u. 9.22 9.46 9.62
Spec. Cond. (field)' | umho/cm 224 220 220
Temperature' °Cc 21.08 19.60 20.70
Dissolved Oxygen' mg/l 12.6 14.5 16.5
ORP' mv 645 640 644
Secchi Disk Depth m 0.15 0.15 0.15
Alkalinity mg/| 78.0 73.9 73.7
NH5-N ug/l 148 126 38
NO,+NOs-N ug/l 171 147 237
Diss. Organic N ug/l 1031 1513 1750
Particulate N ug/l 2393 1693 2404
Total Nitrogen ug/l 3743 3479 4429
Orthophosphorus ug/l 4 2 3
Diss. Organic P ug/l 17 17 20
Particulate P ug/l 670 481 569
Total Phosphorus ug/l 691 500 592
Turbidity’ NTU 52.2 46.6 35.0
TSS mg/l 130 117 76.7
BOD mg/l 18.5 14.7 14.1
Color Pt-Co 45 45 57
Chlorophyll-a mg/m® 532 510 404
Calcium mg/l 25.7 25.5 25.7
Chloride mg/l 20.8 20.2 19.3
CcOD myg/l 190 176 141

1. Field measured at a depth of 0.5 m
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PHYSICAL-CHEMICAL CHARACTERISTICS

OF SURFACE WATER SAMPLES COLLECTED

IN LAKE HANCOCK DURING 2004

(Continued)

pH (field)'

9.27

S.4. 9.48 9.31
Spec. Cond. (field)' | umho/cm 217 226 226
Temperature' °Cc 28.07 26.88 27.04
Dissolved Oxygen' mgll >20.0 11.1 8.8
ORP' mv 600 642 644
Secchi Disk Depth m 0.12 0.12 0.12
Alkalinity mg/l 80.2 80.0 82.8
NH-N g/l 47 119 96
NO,+NO;-N ug/l <5 <5 6
Diss. Organic N ug/l 1416 1562 1105
Particulate N ug/l 3513 3922 4384
Total Nitrogen ug/l 4978 5605 5591
Orthophosphorus ug/l 2 2 <1
Diss. Organic P ug/l 14 13 15
Particulate P ug/l 458 519 562
Total Phosphorus pg/t 474 534 578
Turbidity' NTU 34.9 38.2 40.5
TSS mg/| 126 150 157
BOD mg/| 16.3 16.3 17.9
Color Pt-Co 48 51 60
Chlorophyll-a mg/m* 446 423 462
Calcium mg/l 27.2 26.7 27.9
Chloride mg/l 22.6 22.9 225
COD mg/l 210 228 224

1. Field measured at a depth of 0.5 m
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PHYSICAL-CHEMICAL CHARACTERISTICS
OF SURFACE WATER SAMPLES COLLECTED

IN LAKE HANCOCK DURING 2004

(Continued)

SITE#3

SITE #2
pH (field)' s.u. 8.56 9.09 9.26
Spec. Cond. (field)' | pmho/cm 219 217 214
Temperature' °C 28.02 29.14 30.66
Dissolved Oxygen' mg/| 3.6 2.5 8.9
ORP' mv 598 530 555
Secchi Disk Depth m 0.11 0.09 0.09
Alkalinity mgll 72.3 71.3 66.5
NHa-N ugll 189 103 127
NO,+NOs-N ug/l <5 <5 <5
Diss. Organic N ug/l 1354 1579 1093
Particulate N pgl 5544 4713 4265
Total Nitrogen ug/l 7090 6398 5488
QOrthophosphorus ug/l 3 3 3
Diss. Organic P ng/l 22 20 17
Particulate P ugll 691 604 489
Total Phosphorus ug/l 716 627 509
Turbidity' NTU 106 122 63.7
TSS mg/l 164 144 94.0
BOD mg/l 19.7 224 16.3
Color Pt-Co 38 41 43
Chlorophyll-a mg/m® 661 747 394
Calcium mg/i 25.8 26.0 24.6
Chloride mg/l 214 21.5 21.5
COD mg/l 252 294 186

1. Field measured at a depth of 0.5 m
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PHYSICAL-CHEMICAL CHARACTERISTICS
OF SURFACE WATER SAMPLES COLLECTED
IN LAKE HANCOCK DURING 2004

(Continued)
pH (field)'
Spec. Cond. (field)' | pmho/cm 208 224 210
Temperature' °C 26.81 26.73 26.73
Dissolved Oxygen" mg/l 6.5 13.5 9.1
ORP' my 619 673 625
Secchi Disk Depth m 0.11 0.1 0.13
Alkalinity mg/l 58.4 58.0 61.8
NH3-N ugll 105 91 72
NO,+NOs-N ug/l 5 6 <5
Diss. Organic N ug/t 844 1330 1300
Particulate N ug/l 3282 3288 3918
Total Nitrogen ngll 4236 4715 5293
Orthophosphorus ug/l 1 2 2
Diss. Organic P ug/l 6 6 6
Particulate P ug/l 562 434 412
Total Phosphorus ug/l 569 442 420
Turbidity’ NTU 106 77.6 70.5
TSS mg/l 160 123 94.0
BOD mg/l 254 21.2 20.8
Color Pt-Co 43 47 41
Chlorophyll-a mg/m® 477 388 343
Calcium mg/l 254 244 24.6
Chloride mgl/l 22.3 22.3 21.2
CcOD mg/l 278 220 206

1. Field measured at a depth of 0.5 m
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PHYSICAL-CHEMICAL CHARACTERISTICS

OF SURFACE WATER SAMPLES COLLECTED

IN LAKE HANCOCK DURING 2004

(Continued)

[E: AUGUST 6, 2004
pH (field)" s.uU. 9.57
Spec. Cond. (field)' | umho/cm 194
Temperature' °C 30.24
Dissolved Oxygen' mg/l 10.9
ORP' my 691
Secchi Disk Depth m 0.156
Alkalinity mg/l 69.9
NHs-N ug/l 33
NO,+NOs-N ug/! <5
Diss. Organic N ug/l 989 973 895
Particulate N ug/l 3752 3358 3945
Total Nitrogen ug/l 4777 4436 5050
Orthophosphorus ug/l 2 2 2
Diss. Organic P ug/l 17 13 13
Particulate P ugll 356 367 362
Total Phosphorus pg/l 375 382 377
Turbidity' NTU 74.8 71.3 56.7
TSS mg/l 110 108 82.0
BOD mg/l 17.3 16.9 16.5
Color Pt-Co 46 44 58
Chlorophyll-a mg/m® 282 269 245
Calcium mg/l 25.7 26.2 25.8
Chloride mg/l 20.7 21.1 21.1
CcOoD mg/! 210 212 198

1. Field measured at a depth of 0.5 m
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PHYSICAL-CHEMICAL CHARACTERISTICS

OF SURFACE WATER SAMPLES COLLECTED

IN LAKE HANCOCK DURING 2004

(Continued)

UGUST 20, 2004

pH (field)’ s.U. 9.57 9.65 7.99
Spec. Cond. (field)' | pmho/cm 183 190 177
Temperature’ °Cc 31.36 30.94 31.52
Dissolved Oxygen' mg/l 10.7 13.4 10.4
ORP' mv 652 588 473
Secchi Disk Depth m 0.33 0.32 0.38
Alkalinity mg/l 72.7 70.9 67.9
NH;-N ugll 12 10 12
NO,+NOz-N ugll <5 <5 <5
Diss. Organic N ug/l 781 767 719
Particulate N ng/l 1590 1511 680
Total Nitrogen ug/l 2386 2291 1414
Orthophosphorus ug/l 2 1 7
Diss. Organic P ug/l 11 11 9
Particulate P ug/! 140 121 97
Total Phosphorus ug/l 153 133 113
Turbidity' NTU 29.3 27.6 14.0
TSS mg/l 25.6 25.4 13.3
BOD mg/l 6.5 5.4 4.7
Color Pt-Co 47 47 118
Chlorophyll-a mg/m® 138 119 94.4
Calcium mg/l 23.2 23.0 22.3
Chloride mg/l 3.9 4.6 42
coD mg/l 104 96 78

1. Field measured at a depth of 0.5 m
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PHYSICAL-CHEMICAL CHARACTERISTICS

OF SURFACE WATER SAMPLES COLLECTED

IN LAKE HANCOCK DURING 2004

(Continued)
2 " DA 9, 2004 :
PARAMETER .| SITE #2 SITE #3
pH (field)’ . . 7.23 7.32
Spec. Cond. (field)' | pmho/em 182 195 192
Temperature' °C 26.94 27.43 27.92
Dissolved Oxygen' mg/| 6.7 5.5 8.7
ORP' mv 550 561 529
Secchi Disk Depth m 0.35 0.35 0.33
Alkalinity mg/l 57.2 55.2 51.5
NHs-N g/l 671 760 463
NO,+NOs-N pgll <5 <5 8
Diss. Organic N ug/l 188 115 316
Particulate N ug/l 1595 1515 2731
Total Nitrogen ug/! 2457 2393 3518
Orthophosphorus ug/l 130 111 139
Diss. Organic P ugfl 18 13 14
Particulate P ug/l 146 163 126
Total Phosphorus ug/l 294 287 279
Turbidity’ NTU 11.2 11.6 10.6
TSS mg/l 22 22 16
BOD mg/l 5.8 6.9 6.3
Color Pt-Co 94 93 170
Chlorophyll-a mg/m® 110 126 118
Calcium mg/l 19.6 20.0 19.7
Chloride mg/l 12.2 13.6 15.7
coD mg/l 73 69 80

1. Field measured at a depth of 0.5 m
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PHYSICAL-CHEMICAL CHARACTERISTICS

OF SURFACE WATER SAMPLES COLLECTED

IN LAKE HANCOCK DURING 2004

(Continued)

DATE: SEPTEMBER 28, 2004

‘PARAMETER

‘UNITS SITE #1 SITE #2 SITE #3
pH (field)' S.U. 7.64 8.10 7.50
Spec. Cond. (field)' | pmho/cm 209 211 200
Temperature’ °C 26.60 27.55 27.18
Dissolved Oxygen' mg/| 8.1 10.7 6.5
ORP' mv 617 607 561
Secchi Disk Depth m 0.15 0.14 0.14
Alkalinity mg/l 47.7 49.5 33.7
NHa-N ug/l 1613 189 594
NO,+NO;-N g/l 108 119 39
Diss. Organic N ug/l 503 3237 1184
Particulate N ug/l 1734 192 555
Total Nitrogen ug/l 3958 3737 2372
Orthophosphorus ug/l 357 357 310
Diss. Organic P ugll 62 56 47
Particulate P g/l 236 217 90
Total Phosphorus ug/l 655 630 447
Turbidity' NTU 20.6 19.4 9.6
TSS mg/l 35 36.5 15
BOD mg/l 12.2 14.7 5.9
Color Pt-Co 103 113 267
Chlorophyll-a mg/m® 103 121 60.7
Calcium mg/l 18.9 16.5 16.5
Chloride mg/l 11.1 11.3 14.4
CcoD mg/l 80 63 80

1. Field measured at a depth of 0.5 m
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PHYSICAL-CHEMICAL CHARACTERISTICS
OF SURFACE WATER SAMPLES COLLECTED

IN LAKE HANCOCK DURING 2004

(Continued)

SITE#2 | SITE#3
pH (field)’ 9.09 7.96
Spec. Cond. (field)1 umho/cm 195 196 193
Temperature' °C 27.47 28.64 27.06
Dissolved Oxygen' mg/l > 20 >20 11.34
ORP' mv 618 639 606
Secchi Disk Depth m 0.25 0.25 0.27
Alkalinity mgl/l 52.5 541 48.5
NHs-N ug/l 32 91 23
NO,+NOs-N g/l <5 <5 41
Diss. Organic N ug/t 801 1130 827
Particulate N ugll 1612 1668 1418
Total Nitrogen ug/l 2448 2892 2309
Orthophosphorus ug/l 358 348 374
Diss. Organic P pg/l 45 58 18
Particulate P ug/l 192 206 192
Total Phosphorus ug/l 595 612 584
Turbidity1 NTU 16.2 241 13.6
TSS mg/i 16.0 14.4 30.7
BOD mg/! 6.6 9.4 8.0
Color Pt-Co 159 136 159
Chlorophyll-a mg/m® 146 285 148
Calcium mg/l 17.8 18.0 16.8
Chloride mg/l 13.2 11.4 12.4
COD mg/l 53 51 55

1. Field measured at a depth of 0.5 m
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PHYSICAL-CHEMICAL CHARACTERISTICS

OF SURFACE WATER SAMPLES COLLECTED

IN LAKE HANCOCK DURING 2004
(Continued)

DATE: NOVEMBER 30, 2004

PARAMETER UNITS SITE #1 SITE #2 SITE #3
pH (field)’ s.u. 9.97 10.09 9.49
Spec. Cond. (ﬁeld)1 pmho/cm 259 246 238
Temperature' °C 24.55 23.83 21.95
Dissolved Oxygen' mg/l > 20 > 20 8.5
ORP' mv 634 666 651
Secchi Disk Depth m 0.15 0.15 0.17
Alkalinity mag/l 60.2 58.6 56.0
NH5-N Hg/! 15 26 27
NO, + NO3-N ug/! 9 <5 7
Diss. Organic N pg/l 1081 1133 1107
Particulate N pg/l 3144 2007 1887
Total Nitrogen pg/l 4249 3169 3028
Orthophosphorus pg/l 211 194 270 |
Diss. Organic P pg/ 16 10 4
Particulate P ug/l 291 326 194
Total Phosphorus Mg/l 518 530 468
Turbidity’ NTU 34.9 36.8 20.8
TSS mg/l 31.0 26.0 26.5
BOD mg/l 17.3 17.3 16.2
Color Pt-Co 139 139 171
Chlorophyli-a mg/m® 510 485 344
Calcium mg/l 22.4 231 226
Chloride mg/l 14.9 13.0 14.1
CcoD mgl 86 80 75

1. Field measured at a depth of 0.5 m
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PHYSICAL-CHEMICAL CHARACTERISTICS

OF SURFACE WATER SAMPLES COLLECTED

IN LAKE HANCOCK DURING 2004
(Continued)

DATE: DECEMBER 28, 2004

PARAMETER UNITS SITE #1 SITE #2 SITE #3
pH (field)’ s.u. 9.79 9.83 9.46
Spec. Cond. (field)' | pmho/cm 194 192 194
Temperature' e 20.59 21.07 20.48
Dissolved Oxygen' mg/l 16.9 16.2 15.4
ORP' mv 633 646 642
Secchi Disk Depth m 0.18 0.18 0.19
Alkalinity mg/! 54.6 55.4 53.7
NH3-N pg/! 28 37 42
NO, + NOs-N ug/l 15 12 16
Diss. Organic N ug/l 959 924 901
Particulate N ug/t 2921 2900 2683
Total Nitrogen ug/l 3923 3873 3642
Orthophosphorus ua/l 288 293 312
Diss. Organic P pofl 37 25 34
Particulate P ug/l 211 237 183
Total Phosphorus pgll 536 555 529
Turbidity' NTU 432 46.7 445
TSS mg/! 28.7 29.3 30.1
BOD mg/! 13.3 13.8 14.2
Color Pt-Co 142 138 143
Chiorophyll-a mg/m® 487 472 381
Calcium mgl/l 20.2 20.5 19.9
Chloride mg/l 13.7 12.6 13.5
CcoD mg/! 68 66 64

1. Field measured at a depth of 0.6 m
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PHYSICAL-CHEMICAL CHARACTERISTICS

OF SURFACE WATER SAMPLES COLLECTED

IN LAKE HANCOCK DURING 2005

DATE: JANUARY 31, 2005

PARAMETER UNITS SITE #1 SITE #2 SITE #3
pH (field)’ s.u. 9.26 9.46 9.36
Spec. Cond. (field)' | pmho/cm 170 171 169
Temperature' °C 16.83 18.36 16.46
Dissolved Oxygen' mg/l 11.3 13.0 11.8
ORP' mv 666 634 644
Secchi Disk Depth m 0.20 0.20 0.20
Alkalinity mg/l 61.0 611 60.4
NH;-N pg/l 118 124 165
NO, + NO4-N ug/l <5 <5 <5
Diss. Organic N pg/l 731 980 837
Particulate N Mg/l 3951 3580 3595
Total Nitrogen Hg/l 4803 4687 4600
Orthophosphorus Ha/l 64 63 110
Diss. Organic P Hall 5 12 23
Particulate P ug/l 475 470 397
Total Phosphorus pg/l 544 545 530
Turbidity’ NTU 24.3 22.0 21.8
TSS mg/l 54.4 47.7 49.2
BOD mg/l 15.3 16.8 14.3
Color Pt-Co 81 78 76
Chlorophyll-a mg/m® 420 438 401
Calcium mg/l 18.9 19.9 20.2
Chloride mg/! 15.0 14.3 15.8
COD mg/l 99 92 92

1. Field measured at a depth of 0.5 m
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PHYSICAL-CHEMICAL CHARACTERISTICS
OF SURFACE WATER SAMPLES COLLECTED
IN LAKE HANCOCK DURING 2005
(Continued)

DATE: FEBRUARY 28, 2005
PARAMETER UNITS SITE #1 SITE #2 SITE #3
pH (ﬁeld)1 S.u. 9.56 8.95 6.65
Spec. Cond. (field)' | umho/cm 244 245 258
Temperature' o 17.64 18.44 18.23
Dissolved Oxygen' mg/l 11.0 7.3 48
ORP' mv 386 439 625
Secchi Disk Depth m 0.11 0.12 0.26
Alkalinity mg/l 58.0 57.4 52.3
NH3-N ug/l 114 206 118
NO, + NO3-N ugfl <5 7 15
Diss. Organic N ug/l 1011 710 1302
Particulate N pg/l 3335 2396 759
Total Nitrogen ug/l 4463 3319 2194
Orthophosphorus pgfl 3 <1 103
Diss. Organic P Hg/l 16 18 23
Particulate P pg/l 268 240 91
Total Phosphorus ug/l 287 259 217
Turbidity’ NTU 28.3 27.3 15.6
TSS mg/l 57.0 56.3 18.4
BOD mg/l 274 24.1 10.5
Color Pt-Co 58 68 115
Chlorophyll-a mg/m® 800 615 154
Calcium mgfl 22.0 22.0 20.6
Chloride mg/l 15.1 16.0 19.2
COD mg/l 132 123 81

1. Field measured at a depth of 0.5 m
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APPENDIX C
VERTICAL PHYSICAL-CHEMICAL

PROFILES COLLECTED DURING THE
DIURNAL MONITORING EVENTS

1. SITE 2

2. P-11 SITE

HANCOCK\WATER QUALITY EVALUATION



1. SITE 2

HANCOCK\WATER QUALITY EVALUATION
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Site 2

. Depth| Temp Sp. Cond Cond TDS DO |DO%| ORP | Turb
Date | Time | "y 1 ey | PP |(umhoiem)| (umho) | (mart) | (mgny| (%) | (mv) (NTU)
04/15/04 | 15:51 | 0.25 | 19.63 | 9.48 220 197 741 | 15.65| 236 | 641 | 114
04/15/04 | 15:52 | 050 | 19.60 | 9.46 220 198 141 | 1454] 219 | 640 | 114
04/15/04 | 15:52 | 0.75 | 19.57 | 9.47 ) 197 141 | 13.06] 211 | 640 | 114
04/15/04 | 15:52 | 1.00 | 19.60 | 9.48 220 197 141 | 14.03| 212 | 641 | 114
04/15/04 | 15:53 | 1.25 | 19.56 | 9.46 220 197 141 | 13.68| 206 | 640 | 114
04/15/04 | 15:53 | 1.50 | 19.28 | 8.90 223 199 143 | 11.50| 172 | 543 | 498
04/15/04 | 15:53 | 1.75 | 18.90 | 7.46 343 303 220 | 10.78| 160 | 389 | >1000
04/15/04 | 17:08 | 0.25 | 19.90 | 9.56 291 199 141 | 16.12] 245 | 631 | 112
04/15/04 | 17:08 | 0.50 | 19.91 | 9.56 221 799 141 | 15.58 | 237 | 631 | 111
04/15/04 | 17:09 | 0.75 | 19.92 | 9.57 221 199 141 | 15.45] 235 | 632 | 111
04/15/04 | 17:09 | 1.00 | 19.89 | 9.55 221 199 141 | 15.21] 231 632 | 111
04/15/04 | 17:09 | 1.25 | 19.83 | 9.49 221 199 141 | 14.56| 221 | 628 | 111
04/15/04 | 17:09 | 1.50 | 19.70 | 9.30 222 500 142 | 13.66| 207 | 607 | 271
04/15/04 | 17:10 | 1.75 | 19.36 | 8.83 239 213 153 | 13.35] 201 | 562 | 656
04/15/04 | 18:26 | 0.25 | 20.07 | 9.71 221 200 141 | 1751 267 | 618 | 102
04/15/04 | 18:26 | 0.50 | 20.08 | 9.72 221 200 141 | 17.14] 261 | 620 | 103
04/15/04 | 18227 | 0.75 | 20.10 | 9.73 220 200 141 | 17.04] 260 | 621 | 103
04/15/04 | 18:27 | 1.00 | 20.09 | 9.66 220 200 141 | 16.95] 258 | 618 | 103
04/15/04 | 18:27 | 1.25 | 20.04 | 9.49 220 199 141 | 15.63| 238 | 610 | 104
04/15/04 | 18:28 | 1.50 | 19.75 | 9.31 231 199 141 | 14.22]| 215 | 604 | 107
04/15/04 | 18:28 | 1.75 | 19.63 | 8.69 243 218 156 | 12.47| 188 | 546 | 236
04/15/04 | 20:55 | 0.25 | 19.57 | 9.52 220 197 141 | 14.54| 219 | 662 | 109
04/15/04 | 20:55 | 0.50 | 19.57 | 9.50 520 197 141 | 14.58] 220 | 662 | 109
04/15/04 | 20:56 | 0.75 | 19.58 | 9.50 220 197 141 | 14.32] 216 | 663 | 107
04/15/04 | 20:56 | 1.00 | 19.60 | 9.51 220 197 141 | 14.36] 217 | 663 | 106
04/15/04 | 2056 | 1.25 | 19.58 | 9.51 220 197 141 | 14.31] 216 | 664 | 105
04/15/04 | 2057 | 1.50 | 19.60 | 9.50 220 198 141 | 14.14| 213 | 662 | 134
04/15/04 | 22:38 | 0.25 | 20.48 | 9.38 237 216 152 | 12.80] 142 | 653 | 115
04/15/04 | 22:38 | 0.50 | 20.44 | 9.37 236 215 151 | 12.30] 136 | 659 | 99
04/15/04 | 22:40 | 0.75 | 20.49 | 9.36 237 217 152 | 11.70] 130 | 630 | 928
04/15/04 | 22:41 | 1.00 | 20.53 | 9.36 242 221 165 | 11.20] 124 | 425 | >1000
04/16/04 | 0:43 | 025 | 19.21| 9.63 221 197 142 | 14.03]| 210 | 634 | 117
04/16/04 | 0:44 | 050 | 19.21 | 9.62 221 197 141 | 13.80]| 207 | 634 | 118
04/16/04 | 0:44 | 0.75 | 19.19 | 9.62 220 196 141 | 13.85] 207 | 635 | 118
04/16/04 | 0:45 | 1.00 | 19.16 | 9.59 220 196 141 | 13.78]| 206 | 633 | 116
04/16/04 | 046 | 1.25 | 19.26 | 9.64 220 196 141 | 13.73| 206 | 637 | 114
04/16/04 | 0:46 | 1.50 | 19.27 | 7.70 317 282 203 | 12.76 | 191 | 469 | 562




Site 2

Date Time Depth| Temp oH Sp. Cond Cond TDS DO |DO%| ORP | Turb
(m) | (°C) (umho/em)| (umho) | (mgll) [(mg/l)| (%) | (mV) | (NTU)
04/16/04 | 3:16 | 0.25 | 18.87 | 9.63 221 195 142 | 1269 189 | 630 116
04/16/04 { 3:17 | 0.50 | 18.91 | 9.63 220 195 141 112.36| 184 | 631 118
04/16/04 | 3:17 | 0.75 | 18.92 | 9.63 220 194 141 | 12.34} 184 | 632 117
04/16/04 | 3:18 1.00 | 18.93 | 9.63 220 194 141 | 12.55| 187 | 632 116
04/16/04 | 3:18 125 | 18.94 | 9.64 220 194 141 | 12.25] 182 | 631 134
04/16/04 | 3:18 1.50 | 18.96 | 9.00 226 200 145 112.021 179 | 591 550
04/16/04 | 5:12 | 0.25 | 18.71 | 9.55 221 195 142 | 14.62| 217 | 629 115
04/16/04 | 5:12 | 0.50 | 18.73 | 9.57 221 194 141 | 1211} 180 | 630 115
04/16/04 | 5:13 1.00 | 18.72 | 9.59 220 194 141 {1211} 180 | 631 116
04/16/04 | 5:13 1.25 | 18.73 | 9.56 220 194 141 | 11.48{ 170 | 623 235
04/16/04 | 5:13 1.50 | 18.76 | 8.64 257 227 165 | 11.01| 163 | 563 948
04/16/04 | 6:46 | 0.25 | 18.53 | 9.50 221 194 141 (1161} 172 | 616 117
04/16/04 | 6:46 | 0.50 | 18.55 | 9.51 220 193 141 | 11.44| 169 | 618 117
04/16/04 | 6:47 | 0.75 | 18.55 | 9.52 220 193 141 | 11.23] 166 | 618 117
04/16/04 | 6:47 1.00 | 18.56 | 9.51 220 193 141 | 11.26] 166 | 619 118
04/16/04 | 6:48 1.25 | 18.57 | 9.44 220 194 141 [ 11.02| 163 | 616 119
04/16/04 | 6:48 150 | 18.61 | 8.06 323 284 207 928 | 137 | 480 | >1000
04/16/04 | 852 | 0.25 | 1859 | 9.53 221 194 141 {11.36| 168 | 604 122
04/16/04 | 8:52 | 0.50 | 18.52 | 9.35 221 194 142 | 11.05) 163 | 597 122
04/16/04 | 8:52 | 0.75 | 1851 | 9.34 221 194 142 |10.48| 155 | 597 122
04/16/04 | 8:53 1.00 | 18.51 | 9.34 221 194 142 |10.47| 155 | 598 122
04/16/04 | 8:53 1.25 | 18.47 | 9.22 222 195 142 [ 10.04 | 148 | 593 122
04/16/04 | 8:54 150 | 18.53 | 7.98 263 231 168 8.29 | 122 | 489 | >1000
04/16/04 | 10:40 | 0.25 | 19.47 | 9.67 220 196 141 | 14.18] 213 | 636 105
04/16/04 | 10:41 | 0.50 | 19.43 | 9.64 220 196 141 113.96] 210 | 635 104
04/16/04 | 10:41 | 0.75 | 1945 | 9.65 219 196 140 | 13.85| 208 | 636 104
04/16/04 | 10:41 | 1.00 | 19.34 | 9.65 219 196 140 | 13.48] 202 | 636 104
04/16/04 | 10:42 | 1.25 | 19.36 | 9.65 219 196 140 [13.38| 201 | 636 104
04/16/04 | 10:42 | 1.50 | 19.07 | 9.58 219 194 140 | 12.67| 189 | 634 106
04/16/04 | 10:43 | 175 | 18.59 | 9.50 219 193 140 | 11.25] 166 | 631 115
04/16/04 | 10:43 | 2.00 | 18.60 | 8.83 234 206 150 | 10.70] 158 | 586 285
04/16/04 | 12:31 | 0.25 | 20.29 | 9.73 219 199 140 | 16.21| 248 | 654 108
04/16/04 | 12:32 | 0.50 | 20.31 | 9.73 219 199 140 | 1571 240 | 654 106
04/16/04 | 12:32 | 0.75 | 20.19 | 9.72 219 199 140 | 15.33| 234 | 654 105
04/16/04 | 12:32 | 1.00 | 20.12 | 9.67 219 199 140 | 1479} 226 | 652 104
04/16/04 | 12:33 § 1.25 | 20.04 | 9.66 220 199 141 | 14.55| 221 | 652 104
04/16/04 | 12:33 | 1.50 | 19.84 | 9.69 219 198 140 |14.12| 214 | 654 105
04/16/04 | 12:34 | 1.75 | 19.54 | 9.63 219 196 140 {13.11| 198 | 653 117
04/16/04 | 12:34 | 2.00 | 19.32 | 8.74 267 238 171 | 10.99| 165 567 | >1000




Site 2

Date Time Depth | Temp oH Sp. Cond Cond TDS DO |DO%| ORP | Turb

(m) (°C) (umho/cm)| (umho) | (mg/l) | (mg/)| (%) | (mV) | (NTU)
04/16/04 | 14:30 § 0.25 | 20.82 | 9.83 219 201 140 | 16.78| 259 | 657 107
04/16/04 | 14:30 | 0.50 | 20.87 | 9.86 219 202 140 | 16.17| 250 | 659 107
04/16/04 | 14:30 | 0.75 | 20.83 | 9.86 219 201 140 | 15.89| 246 | 660 108
04/16/04 | 14:31 | 1.00 | 20.70 | 9.82 218 200 140 | 15.56| 240 | 659 109
04/16/04 | 14:31 | 1.25 | 20.60 | 9.83 218 200 140 | 15.25]| 235 | 659 110
04/16/04 | 14:32 | 1.50 | 20.37 | 9.81 220 200 141 | 14.55] 223 | 659 115
04/16/04 | 14:32 | 1.75 | 20.14 | 9.71 218 197 139 | 14.27] 218 | 655 118

04/16/04 | 14:32 | 2.00 | 19.72 | 6.92 658 592 421 564 | 85 | 416 | >1000




Site 2

Date Time Depth| Temp oH Sp. Cond Cond TDS DO {DO%| ORP | Turb
(m) (°C) (umho/cm)| (umho) | (mg/l) [ (mg/l)| (%) | (mV) | (NTU)
07/20/04 | 17:22 | 0.25 | 26.72 | 10.21 224 232 143 1359|235 | 678 77
07/20/04 | 17:22 | 0.50 { 26.73 | 10.21 224 232 144 11354 234 | 673 78
07/20/04 | 17:23 | 0.75 | 26.71 | 1017 221 229 142 11219 211 | 669 80
07/20/04 | 17:23 | 1.00 | 26.65 | 9.95 213 220 137 | 9.35 | 161 | 659 99
07/20/04 | 17:24 | 1.25 | 26.53 | 9.75 208 214 133 | 7.75 | 133 | 651 104
07/20/04 | 17:25 | 1.50 | 26.51 | 9.69 208 214 133 | 7.07 | 122 | 649 107
07/20/04 | 17:26 | 1.75 | 26.50 | 9.60 208 214 133 | 6.84 | 118 | 622 684
07/20/04 | 17:26 | 1.85 | 26.52 | 8.82 226 233 145 | 6.52 | 112 | 571 | >1000
07/20/04 | 18:14 | 0.25 | 26.73 | 10.12 224 232 143 | 13.88] 240 | 590 77
07/20/04 | 18:15 | 0.50 | 26.71 | 10.08 222 229 142 | 11.93| 206 | 594 82
07/20/04 | 18:16 | 0.75 | 26.62 | 9.84 213 220 136 | 9.98 | 170 | 590 91
07/20/04 | 18:17 | 1.00 | 26.60 | 9.72 211 218 135 | 8.90 | 153 | 590 96
07/20/04 | 18:17 | 1.25 | 26.59 | 9.55 209 216 134 | 7.97 | 137 | 587 99
07/20/04 | 18:18 | 1.50 | 26.58 | 9.52 209 216 134 | 7.52 | 130 | 590 100
07/20/04 | 1819 | 175 | 26.57 | 9.46 209 216 134 | 7.21 | 124 | 590 101
07/20/04 | 18:19 | 2.00 | 26.58 | 9.19 216 223 138 | 6.51 | 112 | 546 | >1000
07/20/04 | 20:28 | 0.25 | 26.64 | 9.93 215 221 137 110.74] 185 | 621 90
07/20/04 | 20:29 | 0.50 | 26.64 | 9.92 214 221 137 |1 10.62| 183 | 620 89
07/20/04 | 20:29 | 0.75 [ 26.62 | 9.90 214 221 137 | 10.53| 182 | 620 90
07/20/04 | 20:30 | 1.00 | 2663 | 9.93 215 221 137 | 1054 182 | 622 89
07/20/04 { 20:32 | 1.25 | 26.63 { 9.94 215 221 137 110.45] 180 | 624 88
07/20/04 | 20:32 | 1.50 | 26.62 | 9.95 215 222 138 | 10.33| 178 | 625 87
07/20/04 | 20:33 | 1.75 | 26.62 | 9.96 215 222 138 | 10.19} 176 | 626 86
07/20/04 | 20:33 | 1.98 | 26.62 | 8.61 216 222 138 | 8.55 | 147 { 504 | >1000
07/20/04 | 23:01 | 0.25 | 26.52 | 9.83 213 219 136 | 9.67 | 166 | 625 86
07/20/04 | 23:03 | 0.50 | 26.53 ] 9.85 213 219 136 | 9.54 | 164 | 625 85
07/20/04 | 23:04 | 0.75 | 26.54 { 9.83 212 219 136 | 9.55 | 164 | 626 85
07/20/04 | 23:04 | 1.00 | 26.54 { 9.83 212 219 136 | 9.44 | 162 | 626 86
07/20/04 | 23:05 | 1.25 | 26.54 | 9.85 212 219 136 | 947 | 163 | 628 85
07/20/04 { 23:06 | 1.50 | 26.54 | 9.86 213 219 136 | 9.46 | 163 | 629 84
07/20/04 | 23:07 | 1.75 | 26.54 | 9.85 212 218 136 | 9.32 | 161 | 630 99
07/20/04 | 23:07 { 1.88 | 26.55| 9.71 212 218 136 | 8.93 | 1541 610 294
07/21/04 | 0:30 | 0.25 | 26.54 | 9.10 213 219 136 | 2.561 | 43 | 634 114
07/21/04 | 0:31 | 0.50 | 26.54 | 9.12 212 219 136 | 2.53 | 44 | 633 113
07/21/04 | 0:31 | 0.75 | 26,63 | 9.04 213 219 136 | 2.51 | 43 | 628 110
07/21/04 | 0:32 | 1.00 § 26.54 | 8.97 215 221 137 | 2.25 | 39 | 586 452
07/21/04 | 0:33 | 1.07 | 26.58 | 8.86 221 227 141 192 | 33 | 519 | >1000




Site 2

Date Time Depth|{ Temp pH Sp. Cond Cond TDS DO |DO%}| ORP | Turb
(m) (°C) (umho/cm)| (umho) | (mg/l) | (mg/l)| (%) | (mV) | (NTU)
07/21/04 | 2:36 | 0.25 | 26.55| 9.16 212 218 136 | 1.89 | 33 | 536 104
07/21/04 | 2:37 | 0.50 | 26.54 | 9.15 212 218 136 | 1.79 | 31 538 105
07/21/04 | 2:38 | 0.75 | 26.55| 9.16 212 218 135 | 1.77 | 30 | 539 104
07/21/04 | 2:38 | 1.00 | 26.55 | 9.16 212 218 136 | 1.79 | 31 539 103
07/21/04 | 2:39 | 1.25 | 26.53 | 9.13 212 218 136 | 1.68 | 29 | 539 103
07/21/04 | 2:40 | 145 [ 26.54 | 9.11 213 219 136 | 1.55 | 27 | 517 276
07/21/04 | 6:34 | 0.25 | 26.31 | 9.39 208 213 133 | 5.92 | 102 | 566 77
07/21/04 | 6:35 | 0.50 | 26.30 [ 9.39 208 213 133 | 6.05 | 104 | 565 76
07/21/04 | 6:36 | 0.75 | 26.30 | 9.38 207 213 133 | 5.88 | 101 | 564 76
07/21/04 | 6:37 | 1.00 | 26.28 | 9.31 208 213 133 | 534 | 91 562 75
07/21/04 | 6:38 | 1.25 | 26.26 | 9.32 208 213 133 | 466 | 80 | 564 73
07/21/04 | 6:39 | 1.50 | 2646 | 7.54 312 321 200 | 229 | 39 | 374 | >1000
07/21/04 | 6:39 | 1.67 | 2666 7.18 363 374 232 1 094 | 16 | 351 | >1000
07/21/04 | 7:59 | 0.25 | 26.53 | 7.83 214 221 137 | 1.31 | 23 | 245 142
07/21/04 { 8:00 | 0.50 | 26.53 | 8.05 213 219 136 | 1.34 | 23 | 284 123
07/21/04 | 8:01 | 0.75 | 26.50 | 8.29 212 218 136 | 1.17 | 20 | 327 124
07/21/04 | 8:02 | 1.00 | 26.50 | 8.38 212 218 136 | 0.99 | 17 | 345 137
07/21/04 | 8:03 | 1.25 | 26.49 | 8.58 212 218 136 | 1.03 | 18 | 357 139
07/21/04 | 8:04 | 1.50 | 26.50 | 8.59 212 218 136 | 1.00 | 17 | 358 143
07/21/04 | 8:05 | 1.74 | 26.52 | 8.61 212 218 136 | 110 | 19 | 354 158
07/21/04 | 10:34 | 0.25 | 26.61 | 9.67 210 216 134 | 9.16 | 158 | 488 85
07/21/04 | 10:34 | 0.50 | 26.50 | 9.74 212 218 136 | 8.68 | 149 | 508 78
07/21/04 | 10:36 | 0.75 | 26.40 | 9.56 209 215 134 | 7.38 | 127 | 514 75
07/21/04 { 10:37 | 1.00 | 26.33 | 9.43 208 213 133 | 6.10 | 105 517 74
07/21/04 | 10:38 | 1.25 | 26.30 | 9.34 208 214 133 | 528 | 91 521 71
07/21/04 | 10:39 | 1.50 | 26.34 | 8.90 236 242 151 363 | 62 | 498 269
07/21/04 | 10:39 | 1.75 | 26.45| 7.36 270 277 173 | 125 | 22 | 379 | >1000




Site 2

Date Time Depth Temp pH Sp. Cond Cond TDS DO |DO%; ORP | Turb
(m) (°C) (umho/cm)| (umho) | (mg/l) | (mg/l)| (%) | (mV) | (NTU)
10/25/04 | 15:12 | 0.25 | 30.04 | 9.33 198 218 127 >20 | 200 | 688 29
10/25/04 | 15:13 | 0.50 | 28.74 | 9.42 198 213 127 >20 | 200 | 694 | 30
10/25/04 | 15:13 | 0.75 | 28.04 | 9.38 198 210 127 >20 | 200 | 695 29
10/25/04 § 15:14 | 1.00 | 25.32 | 9.30 203 204 130 | 8.46 | 123 | 701 29
10/25/04 | 1514 | 1.25 | 24.75| 9.23 203 202 130 | 8.15 | 118 | 700 46
10/25/04 | 1514 | 1.50 | 24.98 | 8.89 215 215 138 | 6.70 | 97 | 556 64
10/25/04 | 16:41 | 0.25 | 29.44 | 9.07 197 214 126 >20 | 200 | 634 27
10/25/04 | 16:42 | 0.50 | 28.64 | 9.09 197 211 126 >20 { 200 | 639 26
10/25/04 | 16:42 | 0.75 | 28.07 | 9.10 198 210 127 >20 | 200 | 641 28
10/25/04 | 16:42 | 1.00 | 26.23 | 9.10 197 202 126 | 10.63| 158 | 645 28
10/25/04 | 16:43 | 1.25 | 25.05 | 8.42 228 228 146 | 7.35 | 107 | 499 37
10/25/04 | 16:43 | 1.50 | 25.08 | 8.04 241 241 154 | 3.99 | 58 | 501 46
10/25/04 { 18:31 | 0.25 | 28.66 | 8.89 195 209 125 >20 | 200 | 638 23
10/25/04 | 18:31 | 0.50 | 27.76 | 8.97 196 207 125 >20 | 200 | 642 24
10/25/04 | 18:32 | 0.75 | 26.97 | 9.08 197 205 126 >20 | 200 | 647 24
10/25/04 | 18:32 | 1.00 | 26.12 ] 9.01 199 203 127 110.92| 162 | 649 27
10/25/04 | 18:33 | 1.25 | 25.68 | 8.83 210 213 134 | 478 1 70 | 574 31
10/25/04 | 18:33 | 1.40 | 25.67 | 8.80 210 213 134 | 542 | 80 | 573 165
10/25/04 | 21:10 | 0.25 | 27.16 | 8.82 196 204 125 >20 | 200 | 566 24
10/25/04 | 21:10 | 0.50 | 27.06 | 8.89 196 204 125 >20 | 200 | 576 24
10/25/04 | 21:10 | 0.75 | 27.19 | 8.94 196 204 125 >20 | 200 | 582 24
10/25/04 | 21:11 | 1.00 | 27.05| 8.91 197 205 126 | 13.03| 196 | 587 25
10/25/04 | 21:11 | 1.25 | 26.35] 8.95 199 204 127 | 8.84 | 131 | 593 25
10/25/04 | 21:12 | 1.38 | 25.96 | 8.64 221 225 141 564 | 83 [ 573 88
10/25/04 | 22:55 | 0.25 | 27.04 | 8.52 197 205 126 | 11.16| 168 | 637 26
10/25/04 | 22:56 | 0.50 | 27.07 | 8.54 197 205 126 | 10.99| 165 | 638 26
10/25/04 | 22:56 | 0.75 | 27.06 | 8.54 196 204 125 {110.95| 165 | 639 27
10/25/04 | 22:56 | 1.00 | 27.05] 8.54 198 206 127 |1 10.94| 165 | 639 26
10/25/04 | 22:57 | 1.25 | 26.94 | 8.54 197 204 126 [ 10.13] 152 | 639 30
10/25/04 | 22:57 | 1.34 | 26.33 | 8.46 217 223 139 | 969 | 144 | 595 58
10/26/04 | 0:47 | 025 | 26.65| 7.96 198 204 127 | 942 | 141 | 598 22
10/26/04 | 0:48 | 0.50 | 26.68 | 7.93 199 205 127 | 9.07 | 136 | 600 26
10/26/04 | 0:48 | 0.75 | 26.60 | 7.97 198 204 127 | 11.20| 167 | 601 27
10/26/04 | 0:48 | 1.00 | 26.41 | 8.06 195 200 125 | 12.07 | 180} 601 31
10/26/04 | 0:49 | 1.25 | 26.36 | 8.30 195 200 125 [ 11.29] 168 | 601 63




Site 2

Date Time Depth| Temp oH Sp. Cond Cond TDS DO [DO%| ORP | Turb
(m) (°C) (umho/ecm)| (pmho) | (mg/l) [(mg/)| (%) | (mV) | (NTU)

10/26/04 | 2:51 | 0.25 | 26.16 | 8.48 197 201 126 | 10.28 | 152 | 621 28
10/26/04 | 2:51 | 0.50 | 26.14 | 8.45 197 201 126 | 10.80| 160 | 622 29
10/26/04 | 2:52 | 0.75 | 25.80 | 8.54 197 200 126 11226 180 | 623 33
10/26/04 | 2:52 | 1.00 | 25.76 | 8.61 197 200 126 | 12.39| 182 | 626 33
10/26/04 | 2:53 | 1.25 [ 25.73 | 8.69 197 200 126 112.27] 180 | 630 37
10/26/04 | 2:53 | 1.45 | 25.73 | 8.71 197 200 126 | 10.63| 156 | 628 54
10/26/04 | 7:24 | 0.25 | 25.36 | 8.04 196 197 125 | 10.61] 155 618 25
10/26/04 | 7:24 | 0.50 | 25.36 | 8.08 196 197 125 [10.34] 151 | 621 26
10/26/04 | 7:25 | 0.75 | 25.37 ] 8.11 196 197 125 | 10.15] 148 | 622 28
10/26/04 | 7:25 | 1.00 | 25.36 | 8.15 196 197 125 {10.02]| 146 | 624 29
10/26/04 | 7:25 | 1.25 [ 25.36 | 8.19 197 198 126 | 9.21 | 134 | 623 30
10/26/04 | 7:25 | 1.30 [ 256.36 | 8.15 199 200 127 | 8.77 | 128 | 605 46
10/26/04 | 8:03 | 0.25 [ 2521 | 7.89 195 196 125 | 10.36] 151 | 606 26
10/26/04 | 8:03 | 0.50 | 2622 | 7.92 195 196 125 | 10.08] 147 | 606 27
10/26/04 | 8:03 | 0.75 | 2529 | 7.96 195 196 125 | 9.94 | 145 | 610 28
10/26/04 { 8:03 | 1.00 | 25.29 | 7.99 195 196 125 | 9.89 { 144 | 610 31

10/26/04 | 8:04 | 1.19 | 25.32 | 8.01 194 195 124 | 9.41 | 137 | 614 28
10/26/04 | 9:08 | 0.25 | 25.09 | 7.77 196 196 125 | 9.98 | 145 | 607 37
10/26/04 | 9:09 | 0.50 | 25.15| 7.85 196 197 125 | 9.42 | 137 | 612 40
10/26/04 | 9:10 | 0.75 | 2516 | 7.94 196 197 125 | 9.32 | 136 | 615 37
10/26/04 | 9:10 | 1.00 [ 2517 | 7.97 199 200 127 | 9.31 | 135 | 616 36
10/26/04 | 910 | 1.25 | 25119} 7.98 206 207 132 | 8.42 | 123 | 608 76
10/26/04 | 9:11 150 | 25.28 | 7.54 209 210 134 | 470 | 69 | 465 102
10/26/04 | 9:50 | 0.25 | 25.19 | 7.50 196 197 125 110.37| 151 | 555 34
10/26/04 | 9:50 | 0.50 | 25.16 | 7.61 196 197 125 110.02] 146 | 561 35
10/26/04 | 9:50 | 1.00 | 25.12 | 7.70 196 196 125 | 9.92 | 144 | 568 35
10/26/04 | 9:51 125 | 2612 | 7.70 200 200 128 | 912 | 132 | 483 37
10/26/04 | 10:16 | 0.25 [25.23 | 7.70 196 197 125 | 10.19| 148 | 567 33
10/26/04 | 10:16 | 0.50 | 26.25} 7.77 196 197 125 | 9.84 | 143 | 571 38
10/26/04 | 10:17 | 0.75 | 25.24 | 7.63 196 197 125 | 9.74 | 142 | 564 39
10/26/04 | 10:17 | 1.00 | 2526 | 7.84 196 197 125 | 9.51 | 139 | 577 38
10/26/04 | 10:17 | 119 [ 25.27 | 7.86 197 198 126 | 9.39 | 137 | 577 37




Site 2

. Depth| Temp Sp. Cond Cond DS DO |DO%| ORP | Turb
Date | Time | = | vcy | PH |(umholcm)| (umho) | (maft) | (mam| (%) | (mv) | (NTU)
01/31/05 | 1552 | 0.25 | 16.79 | 9.44 177 145 110 | 11.50] 120 | 690 | 104
01/31/05 | 153 | 0.50 | 16.78 | 9.33 172 145 110 | 10.87| 114 | 684 | 104
01/31/05 | 1:54 | 1.00 | 16.75 | 8.76 174 147 112 | 7.98 | 83 | 653 | 118
01/31/05 | 154 | 118 | 16.80 | 8.39 182 154 116 | 6.69 | 70 | 539 | >1000
01/31/05 | 1:57 | 0.25 | 16.77 | 8.98 172 146 110 | 9.42 | 95 | 530 | 100
01/31/05 | 1:58 | 0.50 | 16.74 | 9.01 172 145 110 | 9.07 | 95 | 539 | 101
01/31/05 | 158 | 0.75 | 16.74 | 9.03 172 145 110 | 9.08 | 95 | 544 | 101
01/31/05 | 159 | 1.00 | 16.76 | 8.83 174 147 111 | 8.20 | 86 | 538 | 110
01/31/05 | 433 | 0.25 | 16.28 | 9.12 173 144 110 | 9.61 | 99 | 657 | 106
01/31/05 | 434 | 0.50 | 16.24 | 8.93 173 144 111 | 8.56 | 88 | 545 | 383
01/31/05 | 436 | 0.75 | 16.33 | 8.92 174 146 111 | 8.33 | 86 | 565 | 101
01/31/05 | 4:36 | 1.00 | 16.31 | 8.79 174 146 111 | 7.63 | 79 | 561 | 276
01/31/05 | 7:38 | 0.25 | 15.90 | 8.86 172 143 110 | 8.95 | 92 | 653 | 107
01/31/05 | 7:38 | 0.50 | 15.86 | 8.84 173 143 111 | 8.29 | 85 | 649 | 108
01/31/05 | 7:39 | 0.75 | 15.86 | 8.62 175 145 112 | 6.81 | 70 | 616 | 521
01/31/05 | 7:40 | 0.78 | 1585 | 8.53 175 145 112 | 6.06 | 62 | 561 | >1000
01/31/05 | 8:04 | 0.25 | 15.83 | 8.51 174 144 111 | 7.52 | 77 | 595 | 100
01/31/05 | 8:04 | 0.50 | 15.83 | 8.47 175 145 112 | 6.92 | 71 | 592 | 96
01/31/05 | 8:05 | 0.75 | 15.80 | 8.39 175 145 112 | 6.73 | 69 | 588 | 98
01/31/05 | 8:06 | 0.85 | 15.80 | 8.37 175 145 112 | 6.50 | 66 | 585 | 160
01/31/05 | 1022 | 0.25 | 16.45 | 9.38 171 144 110 | 11.53] 120 | 672 | 100
01/31/05 | 10:22 | 0.50 | 16.45 | 9.31 171 144 110 | 11.22] 116 | 669 | 100
01/31/05 | 10:23 | 0.75 | 16.35 | 9.10 172 144 110 | 913 | 94 | 659 | 98
01/31/05 | 10:24 | 0.94 | 16.36 | 8.68 179 149 114 | 6.57 | 68 | 487 | >1000
01/31/05 | 13:14 | 0.25 | 18.30 | 9.60 172 150 110 | 14.80| 160 | 681 | 105
01/31/05 | 13:15 | 0.50 | 18.33 | 9.60 173 151 110 | 14.66] 157 | 679 | 102
01/31/05 | 13:17 | 0.75 | 17.98 | 9.36 172 149 110 | 11.56] 124 | 661 | 135
01/31/05 | 13:47 | 0.85 | 17.85 | 8.92 183 158 117 | 10.16] 109 | 564 | 570
01/31/05 | 1447 | 0.25 | 19.08 | 9.7 179 159 115 | 16.50] 181 | 561 | 97
01/31/05 | 14:17 | 0.50 | 19.00 | 9.73 174 154 111 | 15.84] 173 | 561 | 99
01/31/05 | 14:18 | 0.75 | 18.75 | 9.66 173 152 111 | 13.96] 152 | 562 | 100
01/31/05 | 14:18 | 1.00 | 18.03 | 9.50 171 149 110 | 13.13 | 141 ] 558 | 99
01/31/05 | 14:19 | 1.25 | 17.90 | 9.46 171 148 110 | 12.41| 133 | 558 | 99
01/31/05 | 1419 | 1.52 | 17.62 | 9.22 172 147 110 | 10.68] 113 | 548 | 196




Site 2

Date Time Depth| Temp pH Sp. Cond Cond TDS DO |DO%| ORP | Turb
(m) (°C) (umho/cm)| (umho) | (mg/l) | (mg/)| (%) | (mV) | (NTU)
01/31/05 | 16:11 | 0.25 | 18.54 | 9.60 172 151 110 {1446 156 | 657 106
01/31/05 | 16:12 | 0.50 | 18.51 | 9.55 172 151 110 | 13.99{ 151 | 655 102
01/31/05 | 16:13 | 0.75 | 18.46 | 9.54 172 151 110 |13.65] 148 | 654 100
01/31/05 | 16:13 | 1.00 | 18.45| 9.47 172 150 110 | 12.67} 137 | 651 102
01/31/05 | 16:14 | 1.20 | 18.20 | 8.78 179 156 115 | 811 | 87 | 511 | >1000
01/31/05 | 18:50 | 0.25 | 18.34 | 9.38 171 149 109 | 12.57| 136 | 661 105
01/31/05 | 18:50 | 0.50 | 18.35 | 9.38 171 149 109 | 11.82{ 128 | 660 105
01/31/05 | 18:51 | 0.75 | 18.34 | 9.34 171 149 109 |11.36] 123 | 659 103
01/31/05 | 18:52 | 0.79 | 18.34 | 9.40 171 149 109 |11.55{ 125 661 105
01/31/05 | 19:17 | 0.25 | 18.23 | 9.20 171 149 110 110.90| 117 | 659 99
01/31/05 | 19:18 | 0.50 | 18.21 | 9.14 171 149 110 | 10.00| 108 | 656 100
01/31/05 | 19:19 | 0.75 | 18.25 | 9.16 172 150 110 | 9.89 | 107 | 623 102
01/31/05 | 19:20 | 1.00 | 18.26 { 9.15 171 149 110 | 9.66 | 104 | 624 118
01/31/05 | 19:20 | 1.15 | 18.26 | 9.04 172 150 110 | 9.01 | 97 | 617 777
01/31/05 | 21:27 | 0.25 | 17.93 | 9.30 172 149 110 | 11.39| 122 | 667 105
01/31/05 | 21:27 | 0.50 | 17.92 | 8.88 173 150 111 8.22 | 88 | 648 103
01/31/05 | 21:29 | 0.75 | 17.94 | 9.06 172 149 110 | 911 | 97 | 584 113
01/31/05 | 21:31 | 1.00 | 17.92 | 8.48 183 158 117 | 611 | 65 | 458 | >1000




2. P-11 SITE

HANCOCK\WATER QUALITY EVALUATION
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Compilation of diurnal vertical profiles collected at site P 11 in Lake Hancock on April 16, 2004,
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Compilation of diurnal vertical profiles collected at site P 11 in Lake Hancock on July 20, 2004,
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Compilation of diurnal vertical profiles collected at site P 11 in Lake Hancock on October 25, 2004,
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P-11

. Depth| Temp Sp. Cond Cond TDS DO |DO%| ORP | Turb
Date | Time | " "t gy | PH | (umholem)| (umho) | (man) | (mam| (%) | (mv) | (NTU)
047504 | 1436 | 025 | 24.37 | 9.42 | 220 517 | 141 | 1427|234 | 645 | 86
041504 | 1437 | 050 | 24.33 | 943 | _ 220 217 | 141 | 1417|233 | 646 | 86
0471504 | 1438 | 0.75 | 24.31| 937 | 220 217 | 141 [1407]| 232 | 642 | 86
041504 | 1438 | 1.00 | 24.02| 930 | 221 217 | 142 |1353| 222 ] 639 | 85
041504 | 1438 | 1.25 | 23.39 | 9.06 | 223 216 | 143 [1169] 190 | 629 | 89
04/15/04 | 1439 | 150 | 22.48 | 8.53 | 224 213 | 143 | 845 | 135 | 610 | 107
0471504 | 1430 | 1.75 | 20.97 | 7.91 | 226 208 | 145 | 554 | 86 | 589 | 119
04/15/04 | 1439 | 2.00 | 2031 | 7.71 | 226 206 | 145 | 453 | 69 | 582 | 124
04715/04 | 1440 | 2.25 | 19.90 | 7.68 | 225 203 | 144 | 465 71 | 580 | 126
0471504 | 14:40 | 2.60 | 19.53 | 7.63 | 227 203 | 145 | 471 | 71 | 578 | 127
0471504 | 1440 | 2.79 | 19.47 | 7.58 | _ 228 204 | 146 | 437 | 66 | 572 | 216
0471504 | 1620 | 025 | 23.62 | 930 | _ 230 525 | 147 |16.71] 274 | 607 | 64
0471504 | 16229 | 0.50 | 23.92 | 9.29 | 230 225 | 147 | 13.64]| 224 | 608 | 64
0471504 | 16:30 | 0.75 | 23.56 | 9.12 | _ 229 225 | 147 |11.38]| 186 | 602 | 65
0471504 | 1630 | 1.00 | 22.70 | 881 | _ 231 220 | 148 | 953 | 153 | 590 | 66
0471504 | 1630 | 125 | 21.21| 8.13 | 231 215 | 148 | 7.28 | 114 | 562 | 69
0471504 | 1631 | 1.50 | 20.34 | 7.85 | 232 211 148 | 525 | 80 | 553 | 78
04/15/04 | 1631 | 1.75 | 19.72 | 7.66 | 232 200 | 149 | 4.09 | 62 | 540 | 115
041504 | 1631 | 2.00 | 19.55| 7.59 | 234 209 | 149 | 3.96 | 60 | 521 | 318
0471504 | 1631 | 2.25 | 1951 | 7.62 | 237 212 | 152 | 3.90 | 59 | 498 | 382
0471504 | 1610 | 025 | 23.37 | 932 | 228 521 146 [ 1410|231 | 615 | 61
0471504 | 1811 | 0.50 | 23.31 | 9.30 | _ 228 221 146 | 14.00] 229 613 | 61
0471504 | 1811 | 0.75 | 23.25 | 917 | _ 228 250 | 146 |12.73]| 206 | 609 | 61
041504 | 1811 | 1.00 | 22.35 | 8.90 | 230 218 | 147 ] 9.60 | 153 | 597 | 66
04/15/04 | 1812 | 1.05 | 2174 | 8.31 | 232 217 | 148 | 748 | 118 | 572 | 77
04/15/04 | 1812 | 1.50 | 2054 | 7.85 | 233 213 | 149 | 497 | 77 | 553 | 99
0471504 | 18:12 | 175 | 20.05 | 7.76 | _ 233 211 149 | 422 | 64 | 548 | 120
0471504 | 1812 | 2.00 | 19.84 | 7.62 | _ 235 212 | 150 | 355 | 54 | 499 | 275
047504 | 2021 | 025 | 22.33 | 9.02 | 232 220 | 148 | 11.93] 190 | 638 | 66
04/15/04 | 2021 ] 050 | 22.41| 9.02 | _ 231 220 | 148 |11.02] 176 | 639 | 68
0471504 | 2021 | 0.75 | 22.32 | 8.90 | 231 219 | 148 | 1029] 164 | 633 | 70
0471504 | 2022 | 1.00 | 21.76 | 847 | 232 218 | 149 | 8.05 | 127 | 615 | 87
0471504 | 2022 | 125 | 21.05| 7.96 | _ 233 215 | 149 | 553 | 86 | 594 | 112
0471504 | 2219 | 025 | 19.93 | 7.40 | 234 211 150 | 444 | 49 | 557 | 85
041504 | 2220 | 0.50 | 19.94 | 7.29 | 233 211 149 | 322 | 35 | 555 | 106
04/15/04 | 22:20 | 0.75 | 19.95| 7.27 | 233 211 149 | 322 | 35 | 555 | 123
04715/04 | 2221 | 1.00 | 19.05 | 7.27 | _ 233 571 149 [ 342 | 34 | 555 | 50
041504 | 2222 | 125 | 19.94 | 7.6 | 233 211 149 | 307 | 34 | 554 | 32
04/15/04 | 2223 | 160 | 19.93 | 7.25 | 234 511 150 | 290 | 32 | 552 | 38
041504 | 2223 | 1.75 | 19.94 | 7.05 | 234 211 50 | 2.98 | 33 | 550 | 38
04504 | 2224 | 2.00 | 19.02 | 7.24 | 234 511 50 [ 2901 | 32 | 847 | 47




P-11

Date Time Depth | Temp pH Sp. Cond Cond TDS DO {DO0%| ORP | Turb
(m) (°C) (umholcm)| (pumho) | (mgll) | (mgll)| (%) | (mV) (NTU)

04/16/04 | 0:13 | 0.25 | 21.52 | 8.53 233 218 149 | 7.87 | 123 | 595 75
04/16/04 | 0:14 | 0.50 | 21.52 | 8.51 233 218 149 | 7.76 | 122 | 596 74
04/16/04 | 0:14 | 0.75 | 21.53 | 8.55 233 217 149 | 769 | 121 | 598 71
04/16/04 | 0:15 | 1.00 | 21.52 | 8.50 233 217 149 | 7.67 | 120 | 596 67
04/16/04 | 0:16 | 1.25 | 21.42| 8.30 233 217 149 | 7.00 | 109 | 587 69
04/16/04 | 0:16 | 1.50 | 21.26 | 7.98 234 217 150 | 6.16 | 96 | 571 81
04/16/04 | 0:16 | 1.66 | 20.98 | 7.79 235 217 150 | 4.58 [ 71 549 154
04/16/04 | 2:29 | 0.25 | 21.01 | 8.26 234 216 150 | 711 | 110§ 588 81
04/16/04 | 2:29 | 0.50 [ 21.02 | 8.25 234 216 150 | 6.96 | 108 | 589 80
04/16/04 | 2:30 | 0.75 { 21.00 | 8.24 233 216 149 | 6.81 | 106 | 590 80
04/16/04 | 2:30 | 1.00 | 21.01 | 8.23 233 216 149 | 6.75 | 105 | 589 79
04/16/04 | 2:30 | 1.25 | 21.00 | 8.20 233 215 149 | 6.78 | 105 | 589 78
04/16/04 | 2:31 1.50 | 20.96 | 7.98 234 216 150 | 6.00 | 93 | 566 123
04/16/04 | 2:31 1.75 1 20.84 | 7.67 236 217 151 3.91 | 60 | 512 242
04/16/04 | 4:51 | 0.25 | 20.69 | 7.9 235 216 150 | 6.23 | 96 | 569 87
04/16/04 | 4:51 | 0.50 | 20.70 | 7.95 235 215 150 | 5.85 | 90 | 570 89
04/16/04 | 4:51 | 0.75 | 20.69 | 7.94 234 215 150 | 5.88 | 9N 570 90
04/16/04 | 4:52 | 1.00 | 20.69 | 7.94 234 214 150 | 5.70 | 88 | 570 91
04/16/04 | 4:52 | 1.25 } 20.69 | 7.93 233 214 149 | 575 | 89 | 570 90
04/16/04 | 4:53 | 1.50 | 20.65]| 7.92 234 214 149 | 582 | 90 | 561 144

-[04/16/04 | 6:27 | 0.25 | 20.51 | 7.81 234 214 150 | 6.43 | 99 | 560 106
04/16/04 | 6:28 | 0.50 | 20.50 | 7.81 234 214 150 | 5.29 | 81 560 107
04/16/04 | 6:29 | 0.75 | 2050 | 7.77 - 234 214 150 | 511 | 79 | 560 106
04/16/04 | 6:29 | 1.00 | 2049 | 7.77 234 213 150 | 497 | 76 | 560 103
04/16/04 | 6:29 | 1.256 | 2049 | 7.75 234 214 150 | 4.81 4§ 74 | 559 102
04/16/04 | 6:30 | 1.50 { 20.50 | 7.75 234 214 150 | 4.99 | 77 | 559 102
04/16/04 | 6:30 | 175 | 20.58 | 7.65 235 215 150 | 4.34 | 67 | 550 128
04/16/04 | 824 | 0.25 | 20.12| 7.90 236 214 151 599 | 9N 560 91
04/16/04 | 8:24 | 0.50 | 20.13 | 7.88 236 214 151 582 | 89 | 560 95
04/16/04 | 825 | 0.75 | 20.16 | 7.86 236 214 151 570 | 87 | 560 94
04/16/04 | 8:25 | 1.00 | 20.15| 7.86 235 213 151 560 | 85 | 560 94
04/16/04 | 8:25 | 1.25 | 20.16 | 7.86 235 213 150 | 547 | 83 | 560 93
04/16/04 | 8:26 | 1.50 | 20.15| 7.84 235 213 150 | 5.36 | 82 | 560 93
04/16/04 | 826 | 1.75 | 20.17 | 7.68 241 219 154 | 516 | 79 | 476 279
04/16/04 | 10:18 | 0.25 | 20.67 | 8.14 234 214 150 | 7.96 | 120 | 571 74
04/16/04 | 10:18 | 0.50 | 20.53 | 7.91 234 214 150 | 6.54 | 101§ 561 76
04/16/04 | 10:19 | 0.75 | 2045 | 7.74 234 213 150 | 5.26 | 81 554 77
04/16/04 | 10:20 | 1.00 [ 2041 7.65 234 213 150 | 455 | 70 | 550 82
04/16/04 | 10:20 | 1.25 | 20.41 | 7.62 234 213 150 | 440 | 68 | 549 88
04/16/04 | 10:20 | 1.50 | 20.40 [ 7.60 234 213 150 | 4.24 | 65 | 548 94
04/16/04 | 10:21 | 1.75 | 20.38 | 7.60 234 213 150 | 4.31 | 66 | 548 97
04/16/04 | 10:21 | 2.00 | 20.37 | 7.60 234 213 150 { 4.36 | 67 | 548 99




P-11

Date Time Depth| Temp pH Sp. Cond Cond TDS DO |[DO%| ORP | Turb
(m) (°C) (umho/cm)| (umho) | (mgl/l) | (mg/)| (%) | (mV) | (NTU)
04/16/04 | 12:17 | 0.25 | 2497 | 9.35 230 230 147 |13.03| 222 | 641 56
04/16/04 | 12:18 | 0.50 | 24.85| 9.23 229 228 147 112.93] 216 | 634 56
04/16/04 | 12:18 | 0.75 [ 2296 | 9.14 228 219 146 | 1243} 201 | 631 54
04/16/04 | 12:18 | 1.00 | 21.92 | 8.94 228 215 146 |10.88| 172 | 623 73
04/16/04 | 12:18 | 1.25 | 21.50 | 8.73 229 214 147 | 992 | 155} 613 73
04/16/04 | 12:19 | 1.50 [ 2115 | 8.59 230 213 148 | 880 | 137 | 607 76
04/16/04 | 12:19 | 1.75 | 20.76 | 8.06 232 213 149 | 6.56 | 101 | 581 89
04/16/04 | 12:19 | 2.00 | 20.67 | 7.82 233 214 149 | 532 | 82 | 572 126
04/16/04 | 14:03 | 0.25 | 2441 | 9.28 229 226 147 | 1413 236 | 647 59
04/16/04 | 14:04 { 0.50 { 23.02 | 9.20 228 219 146 | 13.34| 215 | 645 60
04/16/04 | 14:04 | 0.75 | 23.14 ] 9.21 227 219 146 | 12.92] 209 | 646 60
04/16/04 | 14:04 { 1.00 | 21.63 | 8.66 230 215 147 110.06] 158 | 621 62
04/16/04 | 14:05 | 1.25 [ 21.12| 8.28 231 214 148 | 7.96 | 124 | 604 64
04/16/04 | 14:05 | 1.50 | 20.98 | 8.17 232 214 148 | 713 | 111 | 602 65
04/16/04 | 14:06 | 1.75 | 20.68 | 7.78 233 214 149 | 553 | 85 | 589 72
04/16/04 | 14:07 | 2.00 | 20.53 | 7.62 234 214 150 | 445 | 68 | 584 79
04/16/04 | 14:07 | 2.25 | 20.48 | 7.55 234 214 150 | 3.87 | 59 | 582 95
04/16/04 | 14:08 | 2.50 | 20.49 | 7.48 235 215 150 | 3.29 | 51 573 212




P-11

Date Time Depth| Temp pH Sp. Cond Cond TDS DO |DO%| ORP | Turb
(m) (°C) {(umho/cm)| (umho) [ (mg/l) | (mg/l)| (%) | (mV) | (NTU)
07/20/04 | 16:32 | 0.25 | 26.91 | 9.69 199 206 127 | 596 | 103 ] 663 133
07/20/04 | 16:32 | 0.50 | 26.91 | 9.67 200 207 128 | 568 | 99 | 663 138
07/20/04 | 16:33 | 0.75 | 26.93 | 9.65 201 208 128 | 561 | 97 | 662 137
07/20/04 | 16:34 | 1.00 | 26.93 | 9.63 201 208 129 | 562 | 97 | 662 134
07/20/04 | 16:35 | 1.25 | 26.93 | 9.62 202 209 129 | 550 | 95 | 662 134
07/20/04 | 16:35 | 1.50 | 26.94 | 9.58 202 209 129 |} 538 | 93 | 660 147
07/20/04 | 16:36 | 1.75 | 26.95| 9.57 202 209 129 | 528 | 92 | 659 158
07/20/04 | 16:37 | 2.00 | 26.95| 9.57 202 210 130 | 523 | 91 | 658 171
07/20/04 | 16:37 | 2.15 | 26.98 | 8.71 218 226 139 | 461 | 80 | 431 | >1000
07/20/04 | 18:00 | 0.25 | 26.96 | 9.40 209 217 134 | 7.26 | 126 | 599 116
07/20/04 | 18:01 | 0.50 | 26.96 | 9.41 210 218 134 | 6.18 | 107 | 596 119
07/20/04 | 18:02 | 0.75 | 26.96 | 9.41 210 218 134 | 595 | 103 ] 592 116
07/20/04 | 18:02 | 1.00 | 26.96 | 9.40 209 217 134 | 541 | 94 | 592 123
07/20/04 | 18:03 | 1.25 | 26.95] 9.39 210 218 134 | 505 | 88 | 592 126
07/20/04 | 18:03 | 1.50 | 26.96 | 9.41 210 217 134 | 491 | 85 | 593 131
07/20/04 | 18:04 | 1.75 | 26.96 ] 9.37 209 217 134 | 511 | 89 | 591 131
07/20/04 | 18:04 | 2.00 | 26.97 ] 9.38 210 218 134 | 491 | 85 | 592 142
07/20/04 | 18:05 | 2.30 | 27.01 | 8.76 219 227 140 | 450 | 78 | 515 | >1000
07/20/04 | 20:08 | 0.25 | 26.88 | 9.31 209 217 134 | 499 | 86 | 577 129
07/20/04 | 20:08 | 0.50 | 26.89 | 9.30 209 216 134 | 494 | 86 | 578 126
07/20/04 | 20:09 | 0.75 | 26.90 ] 98.29 209 217 134 | 499 | 86 | 581 126
07/20/04 | 20:10 | 1.00 | 26.89 | 9.29 209 217 134 | 505 | 88 | 582 126
07/20/04 { 20:10 | 1.07 | 26.88 | 9.30 210 217 134 | 503 | 87 | 582 134
07/20/04 | 22:07 | 0.25 | 26.66 | 9.17 212 218 135 | 463 | 80 | 586 123
07/20/04 | 22:08 | 0.50 | 26.76 | 9.20 211 218 135 | 409 | 71 586 130
07/20/04 | 22:09 | 0.75 | 26.76 ] 9.19 211 218 135 | 400 | 69 | 586 129
07/20/04 | 22:09 | 1.00 | 26.75| 9.18 211 218 135 | 400 | 69 | 586 126
07/20/04 | 22:10 | 1.25 | 26.76 | 9.19 211 218 135 | 3.99 | 69 | 587 126
07/20/04 | 22:10 | 1.50 | 26.78 ] 9.19 211 218 135 | 395 | 68 | 587 128
07/20/04 | 22:11 | 1.75 | 26.76 | 9.20 211 218 135 | 3.93 | 68 | 589 129
07/20/04 | 22:12 | 2.00 | 26.76 | 9.19 211 218 135 | 382 | 66 | 583 237
07/20/04 | 22:12 | 2.25 | 26.79 | 8.38 232 240 148 | 3.56 | 62 | 435 817 .
07/20/04 | 23:58 | 0.25 | 26.65| 9.08 211 218 135 | 3.52 | 61 622 130
07/20/04 | 23:59 | 0.50 | 26.67 | 9.07 210 217 135 | 3.03 | 52 | 621 133
07/21/04 | 2:06 | 0.25 | 26.60 | 8.98 211 218 135 | 262 | 45 | 580 126
07/21/04 | 2:07 | 050 | 26.59 | 8.96 211 218 135 | 247 | 43 | 581 124
07/21/04 | 2:09 | 0.75 | 26.62 | 8.94 211 218 135 | 245 | 42 | 582 122
07/21/04 | 2:10 | 1.00 | 26.63 | 8.94 211 218 135 | 241 | 42 | 584 126
07/21/04 | 2:11 1.25 | 26.63 | 8.95 211 218 135 | 234 | 40 | 585 129
07/21/04 | 2:12 | 150 | 26.64 | 8.94 211 218 135 [ 235 | 41 585 131
07/21/04 | 2:13 | 1.75 | 26.64 | 8.94 211 218 135 | 2.30 | 40 | 478 304
07/21/04 | 2:14 | 2.00 | 26.66 | 8.92 212 218 135 | 215 | 37 | 494 253
07/21/04 | 2:14 | 2.25 | 26.70 | 8.01 226 234 145 | 1.77 | 31 329 | >1000




P-11

. Depth} Temp Sp. Cond Cond TDS DO |DO%| ORP | Turb
Date | Time | © "1 o) | PH | (umholem)| (umho) | (mai) [ (mamy| (%) | (mv) | (NTU)
07/21/04 | 5:38 0.25 12652 ] 8.71 212 218 135 1.30 | 22 545 129
07/21/04 { 5:39 050 | 2654 | 8.71 212 218 135 112 1 19 545 126
07/21/04 | 5:39 0.75 | 26.55 | 8.70 211 218 135 1.07 | 18 546 128
07/21/04 | 5:40 1.00 | 26.56 | 8.70 212 218 136 0.99 | 17 546 129
07/21/04 | 5:41 125 | 26.59 | 8.68 212 218 136 0.84 | 15 544 146
07/21/04 | 5:42 1.50 | 26.59 | 8.68 212 218 135 0.81 14 545 152
07/21/04 | 543 1.75 | 26.58 | 8.69 212 218 135 085 | 15 546 157
07/21/04 | 543 | 2.00 | 26.58 | 8.69 212 218 136 0.90 | 16 546 160
07/21/04 | 5:44 225 1 26.60]| 8.67 212 218 136 085} 15 545 180
07/21/04 | 5:45 250 | 26.82| 694 215 222 137 0.44 8 252 | >1000
07/21/04 | 7:51 0.25 | 26.66 | 8.91 211 218 135 4411 76 579 108
07/21/04 | 7:52 0.50 | 26.56 | 8.65 213 219 136 1.05 | 18 563 133
07/21/04 | 7:53 0.75 | 26.55 | 8.54 212 219 136 0.58 | 10 555 135
07/21/04 | 7:54 1.00 | 26.51 | 8.57 212 219 136 0.75 | 13 556 130
07/21/04 | 7:55 1.25 | 26.50 | 8.58 212 219 136 079 | 14 555 126
07/21/04 | 7:56 1.50 | 26.48 | 8.56 213 219 136 0.82 | 14 552 128
07/21/04 | 7:56 1.75 | 26.47 | 8.55 213 219 136 0.76 | 13 545 128
07/21/04 | 7.57 2.00 1 26.48 | 8.48 213 219 136 059 | 10 540 507
07/21/04 | 7:58 220 | 26,60 | 6.36 382 394 245 0.14 3 272 | >1000
07/21/04 | 10:26 | 0.25 | 26.77 | 9.89 216 224 138 [11.85] 205 | 576 69
07/21/04 | 10:27 | 0.50 | 26.42 | 9.62 210 216 135 8.17 | 140 | 569 76
07/21/04 | 10:29 | 0.75 | 26.40 | 9.57 209 215 134 7.50 | 129 | 572 75
07/21/04 | 10:30 | 1.00 | 26.34 | 9.47 209 214 134 6.53 | 112§ 570 73
07/21/04 | 10:30 | 1.25 | 26.29 | 7.71 268 275 172 2.36 | 41 344 | >1000
07/21/04 | 10:31 | 1.50 | 26.27 | 7.82 298 305 191 299 | 52 337 | >1000
07/21/04 | 0:00 { 0.75 | 26.70 | 9.07 210 217 135 299 | 52 620 134
07/21/04 | 0:01 1.00 | 26.68 | 9.07 210 217 135 298 | 52 620 133
07/21/04 | 0:01 1.25 | 26.70 | 9.07 210 217 135 298 | 51 620 133
07/21/04 | 0.02 150 | 26.70 | 9.08 211 217 135 2.95 | 51 620 135
07/21/04 | 0:03 1.75 | 26.70 | 9.09 210 217 135 3.00 | 52 620 133
07/21/04 | 0:04 1.91 | 26.70 | 9.09 211 218 135 298 | 52 619 137




P-11

Date Time Depth| Temp pH Sp. Cond Cond TDS DO |DO%| ORP | Turb
(m) (°C) (umholecm)| (umho) | (mg/l) | (mg/l)| (%) | (mV) | (NTU)
10/25/04 | 14:24 | 0.25 | 26.63 | 8.84 198 204 127 | 10.77| 161 | 686 13
10/25/04 | 14:25 | 0.50 | 26.57 | 8.67 198 204 127 | 1045} 156 | 678 13
10/25/04 | 14:25 | 0.75 | 26.57 | 8.66 198 204 127 | 10.15| 152 | 676 14
10/25/04 | 14:26 | 1.00 | 26.52 | 8.62 198 204 127 | 9.87 | 147 | 676 14
10/25/04 | 14:26 | 1.25 | 26.51 | 8.59 198 204 127 991 | 148 | 675 13
10/25/04 | 14:27 | 1.50 | 26.49 | 8.56 198 204 127 9.54 | 142 | 676 13
10/25/04 | 14:28 | 1.75 | 26.54 | 8.56 198 204 127 | 9.88 | 147 | 677 14
10/25/04 | 14:29 | 2.00 | 26.50 [ 8.57 198 204 127 | 9.75 | 145 | 678 14
10/25/04 | 14:29 | 2.15 | 26.51 | 8.55 198 204 127 | 9.57 | 143 | 679 29
10/25/04 | 16:05 | 0.25 | 27.35 ] 8.03 195 204 125 | 1145 173 | 599 20
10/25/04 | 16:06 | 0.50 | 27.34 | 8.17 195 204 125 | 1119 169 | 605 22
10/25/04 | 16:06 | 0.75 | 27.35 | 8.27 195 204 125 |[11.211 170 | 611 24
10/25/04 | 16:07 | 1.00 | 27.32 | 8.36 195 204 125 | 10.60| 160 | 617 24
10/25/04 | 16:07 { 1.25 | 27.32 | 8.39 195 204 125 11059 160 | 619 24
10/25/04 | 16:07 | 1.50 | 27.34 | 843 195 204 125 | 10.741 163 | 621 25
10/25/04 | 16:08 | 1.75 | 27.33 | 8.46 195 204 125 |10.60| 160 | 623 25
10/25/04 | 16:08 | 2.00 | 27.33 | 8.50 195 204 125 | 10.64| 161 | 625 27
10/25/04 | 17:52 | 0.25 | 27.52 | 8.25 194 204 124 | 1227|186 | 578 28
10/25/04 | 17:52 | 0.50 | 27.52 | 8.37 194 204 124 | 12.13| 184 | 586 29
10/25/04 | 17:53 | 0.75 | 27.52 | 8.49 194 204 124 | 12.08| 183 | 595 29
10/25/04 | 17:54 | 1.00 | 27.52 | 8.63 194 204 124 | 11.94] 181 | 606 29
10/25/04 | 17:54 | 1.25 | 27.52 | 8.70 194 204 124 | 1182 179 | 611 29
10/25/04 | 17:55 | 1.50 | 27.51 | 8.73 194 204 124 | 11721 178 | 613 30
10/25/04 | 17:55 | 1.75 | 27.62 | 8.77 194 204 124 | 11.57| 176 | 618 30
10/25/04 | 17:56 | 2.00 | 27.52 | B8.78 194 204 124 | 1142} 173 | 619 31
10/25/04 | 17:56 | 2.18 | 27.52 | 8.79 194 204 124 }11.29] 171 | 621 31
10/25/04 | 20:41 | 0.25 | 27.26 | 8.76 196 205 125 111.53] 174 | 606 26
10/25/04 | 20:41 | 0.50 | 27.25| 8.78 196 205 125 | 11.21| 169 | 608 26
10/25/04 | 20:41 | 0.75 | 27.26 | 8.81 196 205 125 | 11.29] 171 | 610 26
10/25/04 | 20:42 | 1.00 | 27.26 | 8.83 196 205 125 | 11.31| 171 | 612 27
10/25/04 | 20:42 | 1.25 | 27.26 | 8.84 196 205 125 | 11.31{ 171 ] 614 29
10/25/04 | 20:42 | 1.50 | 27.27 | 8.86 196 205 125 | 11.30[ 171 | 615 29
10/25/04 | 20:42 | 1.75 | 27.27 | 8.88 196 205 125 | 11.18] 169 | 617 30
10/25/04 | 20:43 | 1.88 | 27.26 | 8.88 196 205 125 | 11.06| 167 | 618 30
10/25/04 | 22:36 | 0.25 | 26.71 ] 8.29 195 201 125 | 11.65| 174 | 611 27
10/25/04 | 22:36 | 0.50 | 26.75| 8.38 195 202 125 | 11.33} 170 | 618 26
10/25/04 | 22:37 | 0.75 | 26.77 | 8.49 195 202 125 111.00| 165 | 624 28
10/25/04 | 22:37 | 1.00 | 26.78 | 8.55 195 202 125 | 11.00} 165 | 628 31
10/25/04 | 22:38 | 1.25 | 26.79 | 8.62 195 202 125 110.86| 163 | 632 33
10/25/04 | 22:38 | 1.50 | 26.79 | 8.64 195 202 125 | 10.791} 162 | 633 36
10/25/04 | 22:39 | 1.75 | 26.79 | 8.68 195 202 125 | 10.74| 161 | 636 37
10/25/04 | 22:39 | 2.00 | 26.79 | 8.69 195 202 125 | 1069 160 | 636 37




P-11

Date Time Depth| Temp pH Sp. Cond Cond TDS DO |DO%| ORP | Turb
(m) (°C) (tmho/cm)| (pmho) | (mg/l) | (mg/l}| (%) | (mV) | (NTU)
10/26/04 | 0:33 | 0.25 | 26.23 | 7.76 194 199 124 | 9.90 | 147 | 600 23
10/26/04 | 0:33 | 0.50 | 26.29 [ 7.83 194 199 124 | 9.32 | 138 | 603 25
10/26/04 | 0:34 | 0.75 | 26.31 | 7.91 194 199 124 | 9.18 | 136 | 607 27
10/26/04 | 0:35 | 1.00 | 26.32 | 8.00 195 200 125 | 8.80 | 131 | 609 35
10/26/04 | 2:18 | 0.25 | 25.83 | 9.47 197 200 126 | 10.60| 156 | 671 25
10/26/04 | 2:18 | 0.50 | 25.88 | 9.23 197 200 126 | 10.22| 151 | 663 27
10/26/04 | 2:19 | 0.75 | 25.86 { 9.01 197 200 126 | 10.09| 149 | 654 27
10/26/04 { 2:19 | 1.00 | 26.86 | 8.79 197 200 126 | 9.92 | 146 | 643 30
10/26/04 | 2:20 | 1.25 [ 25.87 | 8.73 197 200 126 | 9.78 | 144 | 640 31
10/26/04 | 2:20 | 1.50 | 25.85 | 8.69 197 200 126 | 9.72 | 143 | 640 32
10/26/04 | 2:21 175 | 25.86 | 8.66 197 200 126 | 9.75 | 144 | 638 32
10/26/04 | 2:21 1.99 | 25.85| 8.63 197 200 126 | 9.56 | 141 | 638 34
10/26/04 | 7:08 | 0.25 | 24.68 | 9.12 197 196 126 | 840 | 121 | 650 29
10/26/04 | 7:09 | 0.50 [ 2469 | 8.72 198 197 127 | 7.97 | 115 | 636 28
10/26/04 | 7:09 | 0.75 | 24.70 | 8.53 198 197 127 | 7.69 | 111 | 628 28
10/26/04 | 7:10 | 1.00 | 24.70 { 8.40 198 197 127 | 7.59 | 109 | 623 27
10/26/04 | 7:11 1.25 | 24.68 | 8.23 198 197 127 | 760 | 110 | 618 27
10/26/04 { 7:11 150 | 2471 | 8.16 198 197 127 | 7.57 | 109 | 616 27
10/26/04 | 7:11 175 | 2469 | 8.13 199 198 127 | 7.53 | 109 | 616 28
10/26/04 | 7:12 | 1.99 | 24.70| 8.10 199 198 127 | 749 | 108 | 615 28
10/26/04 | 7:38 | 0.25 | 24.61 | 8.00 198 196 127 | 7.24 | 104 | 603 32
10/26/04 | 7:38 | 0.50 | 2464 | 7.99 198 197 127 | 7.09 | 102 | 603 32
10/26/04 | 7:38 | 0.75 | 2464 | 7.96 198 197 127 | 7.00 | 101 | 605 29
10/26/04 | 7:39 | 1.00 | 2464 | 7.95 198 197 127 | 719 ] 104§ 605 26
10/26/04 | 7:39 | 1.25 | 2465 | 7.93 198 197 127 | 712 | 103 | 606 27
10/26/04 | 7:39 | 1.50 | 2464 | 7.92 199 198 127 | 6.97 | 100 | 605 27
10/26/04 | 7:40 | 1.75 | 2465 | 7.90 198 197 127 | 7.02 | 101 | 605 28
10/26/04 | 7:40 | 1.96 | 24.65| 7.91 197 196 126 | 7.02 | 101 | 607 29
10/26/04 | 8:37 | 0.25 | 2450 | 7.88 198 196 127 | 7.36 | 106 | 615 28
10/26/04 | 8:37 | 0.50 | 24.51 | 7.93 198 196 127 | 644 | 93 | 617 27
10/26/04 | 8:38 | 0.75 | 2453 | 7.90 199 197 127 | 6.54 | 94 | 617 31
10/26/04 | 8:38 | 1.00 | 24.54 | 7.83 199 197 127 | 644 | 93 | 616 31
10/26/04 | 8:39 | 1.25 {2453 | 7.86 200 198 128 | 6.32 | 91 617 31
10/26/04 | 8:39 | 1.50 | 24.53 | 7.84 200 198 128 | 652 | 94 | 617 30
10/26/04 | 8:40 | 1.75 | 24.53 | 7.80 200 198 128 | 655 | 94 | 616 30
10/26/04 | 8:40 | 2.00 | 24.53 | 7.77 200 198 128 | 649 | 93 | 616 31
10/26/04 | 8:40 | 2.22 | 2453 | 7.79 202 200 129 | 641 ] 92 | 616 31




P-11

Date Time Depth{ Temp pH Sp. Cond Cond TDS DO |DO%| ORP | Turb

(m) (°C) (umho/cm)|{ (umho) | (mgl/l) | (mg/l)| (%) | (mV) | (NTU)
10/26/04 | 9:40 0.25 | 2437 | 744 198 196 127 8.50 | 122 | 577 30
10/26/04 | 9:40 0.50 | 2436 | 7.47 198 196 127 787 | 113 | 578 30
10/26/04 | 9:40 | 0.75 | 24.36 | 7.49 198 196 127 | 7.61 | 109 | 580 33
10/26/04 | 9:41 1.00 | 24.37 | 7.51 199 197 127 | 711 ] 102} 582 32
10/26/04 | 9:41 1.25 { 24.37| 7.50 199 197 127 | 691 | 99 | 583 31
10/26/04 | 9:42 | 160 | 24.36 | 7.51 199 197 127 | 6.77 § 97 | 585 30
10/26/04 | 10:00 | 0.25 | 24.42 | 7.60 108 196 127 | 7.54 | 108 | 551 34
10/26/04 | 10:01 | 0.50 | 24431 7.65 199 197 127 | 7.02 | 101 | 557 35
10/26/04 | 10:01 | 0.75 | 24.43 [ 7.65 199 197 127 | 6.71 1 96 | 559 36
10/26/04 | 10:02 | 1.00 | 24.42 | 7.63 199 197 127 | 6.82 1 98 | 561 33
10/26/04 | 10:03 | 1.25 | 24.42 | 7.64 199 197 127 | 7.02 | 101 | 565 35
10/26/04 | 10:03 | 1.50 | 24.42 | 7.63 199 197 127 | 7.02 1 101 | 565 36
10/26/04 | 10:04 | 1.75 | 2443 | 7.63 199 197 127 | 6.64 | 95 | 567 37
10/26/04 | 10:04 | 2.00 | 24.42 | 7.62 199 197 127 |1 680 | 98 | 568 37
10/26/04 | 10:05 | 2.16 [ 24.41 ] 7.56 199 197 127 | 7.03 [ 101 | 565 38




P-11

Date Time Depth{ Temp pH Sp. Cond Cond TDS DO |DO%| ORP | Turb
(m) (°C) (umho/cm)| (umho) | (mg/l) | (mg/l)| (%) | (mV) | (NTU)
01/31/05 | 1:10 | 0.25 | 17.59 | 7.80 180 155 115 |10.42] 111 | 642 103
01/31/05 | 1:11 050 | 17.68 ] 8.22 180 155 115 | 9.72 | 103 | 661 101
01/31/05 | 1:11 0.75 | 17.70 | 8.29 181 156 116 | 9.25 | 98 | 663 101
01/31/05 | 1:12 | 1.00 [ 17.70 | 8.29 181 156 116 | 8.76 | 93 | 662 99
01/31/05 | 1:13 | 1.25 { 17.60 | 8.08 182 157 116 | 548 | 58 | 650 92
01/31/05 | 1:14 | 1.50 [ 16.92 | 7.70 184 156 118 | 314§ 33 | 629 95
01/31/05 | 1:14 | 164 | 16821 7.64 184 156 118 | 291 | 30 | 624 98
01/31/05 | 2:17 | 0.25 | 17.56 | 8.40 180 155 115 | 9.00 | 96 | 575 84
01/31/05 | 2:18 | 0.50 | 17.57 | 8.40 181 155 116 | 889 | 94 [ 578 83
01/31/05 | 2:19 | 0.75 | 17.54 ] 8.41 181 155 116 | 8.76 | 93 | 581 83
01/31/05 | 2:19 | 1.00 | 17.52 | 8.42 180 155 115 | 867 | 92 | 583 83
01/31/05 | 2:20 | 112 [ 1749 ] 8.43 180 155 115 | 876 | 93 | 585 84
01/31/05 | 4:13 | 0.25 | 17.21 | 8.06 182 155 117 | 807 | 83 | 615 94
01/31/05 | 4:13 | 0.50 | 17.24 | 7.98 182 155 117 | 784 | 83 | 612 93
01/31/05 | 4:14 | 0.75 | 17.23 | 7.96 182 155 116 | 7.59 | 80 | 611 89
01/31/05 | 4:15 | 1.00 [ 17.24 | 7.98 182 155 116 | 8.01 | 85 | 612 87
01/31/05 | 4:16 | 1.25 | 17.24 | 7.97 182 155 116 | 7.74 | 82 | 613 85
01/31/05 | 4:16 | 1.50 | 17.20 | 7.82 183 156 117 | 584 | 62 | 606 88
01/31/05 | 4:17 | 1.66 | 16.83 | 7.62 184 156 118 | 352 | 37 | 592 105
01/31/05 | 7:21 | 0.25 | 16.72| 7.75 183 154 117 | 6.83 { 71 605 99
01/31/05 | 7:22 | 050 | 16.79 | 7.71 183 154 117 | 661 | 69 | 603 100
01/31/05 | 722 | 075 | 16.81 | 7.67 183 155 117 | 6.37 | 67 | 599 99
01/31/05 | 7:23 | 1.00 | 16.77 | 7.63 183 155 117 | 6.35 | 66 | 597 96
01/31/05 | 7:23 | 1.03 | 16.77 | 7.62 183 155 117 | 624 | 65 | 595 96
01/31/05 | 8:21 | 0.25 | 16.81 | 7.72 183 154 117 | 6.08 | 64 | 564 90
01/31/05 | 8:21 | 0.50 | 16.81 | 7.66 183 154 117 | 6.02 | 63 | 562 90
01/31/05 | 8:22 | 0.75 | 16.84 | 7.61 183 155 117 | 563 | 59 | 560 89
01/31/05 | 8:224 | 0.88 | 16.82 | 7.57 183 155 117 | 591 | 62 | 560 89
01/31/05 | 10:08 | 0.25 | 17.67 | 8.42 181 156 116 {10.02} 107 | 627 124
01/31/05 | 10:09 | 0.50 | 16.93 | 8.18 183 155 117 | 649 | 68 | 616 117
01/31/05 | 10:09 | 0.70 [ 16.90 | 8.05 183 155 117 | 6.05| 63 | 610 117
01/31/05 | 12:39 | 0.25 | 20.32 [ 9.08 180 164 115 {13.41| 151 | 654 110
01/31/05 | 12:40 | 0.50 | 20.53 | 9.12 180 165 115 | 13.58| 153 | 656 110
01/31/05 | 12:40 | 0.74 | 19.67 [ 9.07 180 162 115 | 12.25| 136 | 654 99
01/31/05 | 14:29 | 0.25 | 21.74 | 9.71 182 171 116 | 18.72| 216 | 582 98
01/31/05 | 14:30 | 0.50 | 20.39 [ 9.36 182 166 116 | 14.82| 167 [ 568 96
01/31/05 | 14:30 { 0.75 | 17.87 | 8.38 182 158 117 | 718 | 77 { 526 94
01/31/05 | 14:31 | 0.82 | 17.95| 8.36 183 158 117 | 7.08 | 76 | 526 95




P-11

Date Time Depth| Temp pH Sp. Cond Cond TDS DO |DO%| ORP | Turb
(m) (°C) (umholecm)| (umho) | (mg/l) | (mg/l)| (%) | (mV) | (NTU)
01/31/05 | 15:59 | 0.25 [ 21421 9.83 182 169 116 | 21.14] 243 | 658 97
01/31/05 | 15:59 | 0.50 | 20.59 | 9.62 181 166 116 | 17.82| 201 | 651 95
01/31/05 | 16:00 | 0.75 | 18.51 | 8.76 181 159 116 {1022 1111 613 100
01/31/05 | 16:01 | 0.82 | 18.35| 8.24 182 159 116 | 6.94 | 75 | 590 102
01/31/05 | 18:30 | 0.25 | 19.08 } 9.09 179 159 114 | 12.70| 139 | 640 87
01/31/05 | 18:31 | 0.50 | 18.88 | 8.88 180 159 115 |10.37] 113 | 632 88
01/31/05 | 18:32 | 0.75 | 18.13 | 8.36 182 158 116 | 7.74 | 83 | 609 89
01/31/05 | 18:33 | 0.97 | 18.01 ] 8.26 182 158 116 | 7.52 | 81 604 92
01/31/05 | 19:34 | 0.25 | 18.82 | 9.18 179 158 114 |12.62| 138 | 637 85
01/31/05 | 19:35 | 0.50 | 18.71 | 8.79 180 159 115 | 9.95 | 108 [ 621 87
01/31/05 | 19:36 | 0.75 | 18.34 | 8.53 181 158 116 | 8.80 | 95 | 612 90
01/31/05 | 19:37 | 1.00 | 18.02 | 8.41 182 158 116 | 8.06 | 86 | 606 86
01/31/05 | 19:38 | 1.25 | 18.01 | 8.27 182 157 116 | 7.33 | 79 | 600 89
01/31/05 | 19:39 | 1.50 | 17.44 | 8.09 183 156 117 | 5.67 | 60 | 593 91
01/31/05 | 19:39 | 1.70 | 17.26 | 8.00 183 156 117 | 514 | 54 | 589 92
01/31/05 | 21:09 | 0.25 | 18.42 | 8.91 180 158 115 | 11.76| 127 | 652 89
01/31/05 | 21:09 | 0.50 | 18.40 | 8.84 181 158 116 | 10.86| 117 | 649 88
01/31/05 | 21:10 | 0.75 | 18.28 | 8.61 182 158 116 | 923 | 99 | 638 86
01/31/05 | 21:11 | 1.00 | 17.99 | 8.29 182 158 117 | 743 | 80 | 625 85
01/31/05 | 21:12 | 1.25 | 17.56 | 8.14 183 157 117 | 592 | 63 | 618 89




APPENDIX D

LABORATORY DATA FROM
THE DIURNAL MONITORING EVENTS

HANCOCK\WATER QUALITY EVALUATION



PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A
DIURNAL STUDY IN LAKE HANCOCK DURING APRIL 2004

~ DATE: APRIL 15, 2004
= - PN I SITE 2
PARAMETER UNIS = — : _
- _ TOP BOTTOM TOP BOTTOM
Time === 14:20 15:47
NH3-N pg/l 134 213 220 188
NO,+NOs-N ug/l <b <5 332 310
Diss. Organic N pg/l 1224 1375 1523 1708
Particulate N pg/l 3165 2591 1926 1841
Total Nitrogen ug/l 4525 4181 4001 4047
Orthophosphorus ug/l 2 6 2 2
Diss. Organic N ug/l 18 31 20 19
Particulate P ug/l 637 2983 500 495
Total Phosphorus ng/l 657 3020 522 516
Turbidity NTU 86.0 126 114 114
TSS mg/l 114 228 112 112
BOD mg/| 19.1 171 15.6 16.2
Color Pt-Co 53 48 46 49
Chlorophyll-a' mg/m® 459 408 552 658
Calcium mg/l 27.0 28.2 26.2 26.1
Chloride mg/l 20.3 19.9 19.4 19.3
CoD mg/i 184 191 172 170

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A
DIURNAL STUDY IN LAKE HANCOCK DURING APRIL 2004
(Continued)

~ DATE: APRIL 15, 2004 )
' P11 ~ SITE2
Time o 20:45
NH;-N ug/l 122 281 115 104
NO,+NOs-N ug/l 296 111 154 65
Diss. Organic N ug/l 1847 2459 2306 1864
Particulate N pg/l 804 2289 1797 3311
Total Nitrogen ug/l 3069 5140 4372 5344
Orthophosphorus _ughl 2 2 2 2
Diss. Organic P pg/l 31 41 22 18
Particulate P pgll 1046 3238 502 593
Total Phosphorus ug/l 1076 3281 526 613
Turbidity NTU 68.4 70.3 109 106
TSS mg/l 68.0 84.0 116 124
BOD mg/l 11.9 22.9 18.5 19.3
Color Pt-Co 38 38 48 41
Chlorophyll-a’ mg/m’ 250 469 482 418
Calcium mg/! 28.5 27.5 256.7 25.2
Chloride mg/| 19.3 204 20.1 20.2
CcoD mg/| 101 208 174 170

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A
DIURNAL STUDY IN LAKE HANCOCK DURING APRIL 2004

(Continued)
DATE: APRIL 16, 2004
. . P11 | SITE 2
PARAMETER. UNITS | : ' — v
: ~ TOP ‘BOTTOM | TOP BOTTOM
Time - 2:20 2:45
NH;-N ug/l 89 142 118 108
NO,+NO;-N ug/l 243 180 192 138
Diss. Organic N ug/l 2016 2060 1664 1784
Particulate N ug/l 784 1700 2312 1914
Total Nitrogen ug/l 3132 4082 4286 3944
Orthophosphorus g/t 2 2 2 2
Diss. Organic P ug/l 17 19 23 18
Particulate P ug/l 921 1353 482 579
Total Phosphorus ug/l 940 1374 507 599
Turbidity NTU 80.4 78.1 118 116
TSS mg/l 72.0 92.0 112 188
BOD mg/l 10.4 13.6 18.5 19.2
Color Pt-Co 40 39 52 45
Chlorophyil-a' mg/m® 255 297 408 510
Calcium mg/l 27.8 27.9 26.5 26.5
Chloride mg/| 19.3 19.1 20.1 20.0
COD mg/| 101 117 118 173

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A
DIURNAL STUDY IN LAKE HANCOCK DURING APRIL 2004

(Continued)
DATE: APRIL 16, 2004
mohs i | P11 SITE 2
'PARAMETER UNITS: | — — T
: TOP BOTTOM TOP BOTTOM
Time —— 8:20 8:45
NHs-N ug/l 121 81 142 139
NO,+NO;-N ug/l 121 185 309 105
Diss. Organic N ug/l 2073 1648 1686 2472
Particulate N ug/l 1187 1297 3040 2161
Total Nitrogen ug/l 3502 3211 5177 4877
Orthophosphorus ug/l 3 2 3 3
Diss. Organic P pgll 22 16 21 20
Particulate P ug/l 1151 1366 591 592
Total Phosphorus ug/l 1176 1384 615 615
Turbidity NTU 94.6 93.1 122 122
TSS mg/l 72.0 96.0 128 140
BOD mg/l 13.3 12.9 18.0 14.7
Color Pt-Co 41 37 48 52
Chlorophyll-a' mg/m® 232 281 499 478
Calcium mg/l 271 27.0 25.9 26.5
Chloride mg/| 19.1 20.0 20.3 20.1
COoD mg/l 106 123 167 195

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A
DIURNAL STUDY IN LAKE HANCOCK DURING APRIL 2004

DATE: APRIL 16, 2004
T ' ' P11 SITE 2
PARAMETER “UNITS » ey ,
» 220 TOP | BOTTOM TOP ‘BOTTOM
Time 14:20 14:45
NH;-N ug/l 219 329 118 187
NO,+NO;-N ug/l 247 151 236 168
Diss. Organic N pg/l 2041 2430 2099 2018
Particulate N pg/l 1201 2890 2092 2433
Total Nitrogen pg/l 3708 5800 4545 4806
Orthophosphorus ug/t 1 5 4 3
Diss. Organic P ug/i 21 36 7 18
Particulate P ug/l 1150 5665 486 644
Total Phosphorus ug/l 1172 5706 497 665
Turbidity NTU 59.5 79.2 107 115
TSS mg/| 76.0 368 108 132
BOD mg/| 9.5 28.0 16.0 15.8
Color Pt-Co 37 50 54 55
Chlorophyll-a* mg/m’ 246 529 477 478
Calcium mg/| 271 29.0 26.5 27.0
Chloride mg/l 20.0 20.2 19.3 19.8
coD mg/l 115 212 174 197

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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]JPHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A
DIURNAL STUDY IN LAKE HANCOCK DURING JULY 2004

DATE: JULY 20, 2004
P11 SITE 2
UNITS e ».
Wi ) | o TOP BOTTOM TOP BOTTOM
Time 16:15 17:07

NHs-N pg/l 188 370 144 117
NO,+NO;-N ug/l 9 9 9 <5
Diss. Organic N ug/l 1411 831 1063 3085
Particulate N ug/l 4912 6614 4395 1531
Total Nitrogen ug/l 6520 7824 5611 4736

Orthophosphorus ug/l 2 2 2 2

Diss. Organic P ug/l <1 <1 1 2
Particulate P ug/l 1259 1564 409 508
Total Phosphorus ng/l 1261 1566 412 512
Turbidity NTU 138 147 77.5 104
TSS mg/l 196 244 104 128
BOD mg/l 26.0 27.1 19.4 217
Color Pt-Co 40 40 44 52
Chlorophyll-a' mg/m° 504 478 278 380
Calcium mg/l 25.4 26.1 249 24.3
Chiloride mg/| 22.5 23.0 216 21.5
coD mg/I 300 322 226 250

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A

DIURNAL STUDY IN LAKE HANCOCK DURING JULY 2004

(Continued)

DATE: JULY 20, 2004

P11
TOP | BOTTOM TOP
Time - 22:00

NH;-N ng/l 235 258 181 139

NO,+NO;-N pg/l <5 10 <5 5
Diss. Organic N ug/l 931 995 2001 1175
Particulate N ug/l 5001 6258 3219 4013
Total Nitrogen rgll 6170 7521 5404 4332

Orthophosphorus ug/i 2 2 2 <1

Diss. Organic P pg/l 3 5 8 9
Particulate P ug/l 1526 1680 441 440
Total Phosphorus ug/l 1531 1687 451 450
Turbidity NTU 130 129 85.2 84.7
TSS mg/l 200 204 128 124
BOD mg/l 25.9 26.2 19.3 20.3

Color Pt-Co 46 40 38 43
Chiorophy!l-a’ mg/m° 404 413 339 342
Calcium mg/l 25.3 25.2 24.8 24.8
Chiloride mg/| 21.9 221 214 23.1
COD mg/l 282 282 234 236

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A
DIURNAL STUDY IN LAKE HANCOCK DURING JULY 2004

(Continued)
DATE: JULY 21, 2004
ey % SITE 2
PARAMETER - "UNITS e :
TOP . BOTTOM TOP BOTTOM
Time — 5:55 6:20
NH;-N pg/l 207 121 83 183
NO,+NO3-N pg/l 9 <5 5 8
Diss. Organic N pg/l 1637 1146 1250 1262
Particulate N pgfl 4948 5275 3771 4172
Total Nitrogen ug/l 6801 6545 5109 5625
Orthophosphorus ug/l 15 9 2 2
Diss. Organic P ug/l 92 2 2 <1
Particulate P ug/l 2226 2207 494 497
Total Phosphorus pg/l 2333 2218 498 499
Turbidity NTU 126 160 76.0 727
TSS mg/| 212 212 132 120
BOD mg/l 24.7 24.1 18.7 18.4
Color Pt-Co 104 87 40 1
Chlorophyll-a’ mg/m® 402 407 332 316
Calcium mg/l 25.7 25.7 24.2 243
Chloride mg/l 21.5 21.5 21.8 20.4
CcOoD mg/| 276 264 222 232

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A
DIURNAL STUDY IN LAKE HANCOCK DURING JULY 2004

(Continued)

NH;-N pg/l 109 254 88 74

NO,+NOa-N ug/l <5 7 <5 9
Diss. Organic N ug/l 2216 4222 2093 1185
Particulate N ug/l 4282 2559 2518 4912
Total Nitrogen pg/l 6610 7042 4702 6180

Orthophosphorus ug/l 7 2 1 2

Diss. Organic P pg/l 156 3 3 3
Particulate P ug/l 2102 3188 420 573
Total Phosphorus ug/l 2265 3193 424 578
Turbidity NTU 76.0 72.7 78.4 70.9
TSS mgl/| 200 224 108 140
BOD mg/l 20.2 242 216 23.0

Color Pt-Co 40 37 40 41
Chlorophyll-a’ ‘mg/m?® 370 384 286 333
Calcium mg/l 255 26.1 241 256
Chloride mg/l 21.8 21.8 214 21.9
COD mg/l 246 286 218 228

1 Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A
DIURNAL STUDY IN LAKE HANCOCK DURING OCTOBER 2004

DATE: OCTOBER 25, 2004
P11 SITE 2
UNITS Lo : Cofim” G4 o~ mn
TOP | BOTTOM TOP | BOTTOM

Time 17:52 18:31
NH5-N ug/l 51 62 20 131
NO,+NO;-N g/l 46 <5 8 55
Diss. Organic N pg/! 1165 905 1152 1555
Particulate N ug/l 918 1198 998 695
Total Nitrogen pg/l 2180 2168 2178 2436
Orthophosphorus pg/l 346 355 343 377
Diss. Organic P ug/l 60 54 82 33
Particulate P ug/l 164 179 178 285
Total Phosphorus ug/l 570 588 603 695
Turbidity NTU 13.6 12.7 26.3 22.3
TSS mg/l 17.0 175 21.0 26.8
BOD mg/i 7.3 6.4 9.1 8.3
Color Pt-Co 142 148 134 126
Chlorophyll-a' mg/m° 123 116 267 154
Calcium mg/l 18.8 18.1 20.0 18.0
Chloride mg/l 12.1 11.6 11.4 11.0
coD mg/l 60 53 60 70

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A
DIURNAL STUDY IN LAKE HANCOCK DURING OCTOBER 2004

(Continued)
=: OCTOBER 2004
_Top Ll
Time — 00:33 00:47

NH;-N pg/l 74 92 68 73

NO,+NOs-N ng/l 68 <5 <5 47
Diss. Organic N ugll 1209 1876 777 671
Particulate N el 910 889 2281 2606
Total Nitrogen pg/l 2261 2860 3129 3397
Qrthophosphorus ug/l 340 349 358 346

Diss. Organic P ug/l 84 38 25 38
Particulate P pg/l 223 305 247 244
Total Phosphorus ug/l 647 692 630 628
Turbidity NTU 214 21.8 25.8 24.6
TSS mg/l 29.0 33.0 215 24.8
BOD mg/l 7.4 7.0 10.3 10.6
Color Pt-Co 147 142 127 130
Chlorophyli-a' mg/m® 156 147 197 191
Calcium mg/l 17.8 17.6 17.6 18.5
Chloride mg/l 11.8 11.8 12.2 11.4

COD mg/l 66 68 63 61

1_Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A
DIURNAL STUDY IN LAKE HANCOCK DURING OCTOBER 2004

(Continued)
PARAMET - S
TOP BOTTOM
Time 8:03
NHs-N ug/l 65 86 92 54
NO,+NO3-N ug/l 47 214 <5 <5
Diss. Organic N ug/l 837 1102 752 1027
Particulate N ug/l 1946 1695 1604 1722
Total Nitrogen pg/l 2895 3097 2451 2806
Orthophosphorus ug/l 355 368 370 365
Diss. Organic P ug/l 69 17 23 19
Particulate P ugfl 258 310 291 289
Total Phosphorus ug/t 682 695 684 673
Turbidity NTU 26.2 25.7 25.8 26.2
TSS mg/l . 31.0 31.0 28.8 30.0
BOD mg/l 7.6 10.7 9.2 11.2
Color Pt-Co 141 144 131 139
Chlorophyll-a’ mg/m’ 157 159 178 169
Calcium mg/l 18.9 18.0 18.8 18.9
Chloride mg/l 12.4 12.2 11.9 11.9
COD mg/l 68 70 63 67

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom

HANCOCK\PC-CHAR-DIURNAL.Oct04 PAGE 3



PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A
DIURNAL STUDY IN LAKE HANCOCK DURING OCTOBER 2004

(Continued)
DATE: OCTOBER 26, 2004 -
| P11 - SITE2
PARAMETER e e e
. ToP TopP BOTTOM
Time o
NH;-N ug/l 122 75 84
NO,;+NO3-N ug/l 55 6 7
Diss. Organic N ug/l 873 818 1124
Particulate N pg/l 1719 1503 2182 1828
Total Nitrogen pgfl 2769 2448 3081 3043
Orthophosphorus pg/l 375 378 371 357
Diss. Organic P pug/l 47 18 38 72
Particulate P ug/l 242 271 290 248
Total Phosphorus pg/l 664 667 699 677
Turbidity NTU 21.9 21.4 27.3 24.8
TSS mg/l 26.7 26.7 30.7 34.0
BOD mg/l 12.8 9.0 11.5 10.7
Color Pt-Co 131 137 128 128
Chlorophyll-a' mg/m3 138 133 234 232
Calcium mg/| 19.2 20.0 19.7 18.0
Chloride mg/| 11.9 12.4 11.56 11.4
COD mg/l 62 62 64 64

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A DIURNAL
STUDY IN LAKE HANCOCK ON JANUARY 31 & FEBRUARY 1, 2005

JANUARY 31, 2005

FEBRUARY 1, 2005

X P11 SITE 2
_ TOP | BOTTOM TOP | BOI1
Time — 23:25 00:00

NH;-N ug/l 133 190 134 171
NO,+NOz-N ug/l 7 9 <5 <5
Diss. Organic N ng/l 958 867 2734 1213
Particulate N ug/l 2930 4100 2494 3351
Total Nitrogen ug/!l 4028 5166 5364 4737

Orthophosphorus ug/l 81 85 468 48

Diss. Organic P ug/l 28 23 21 19
Particulate P ug/l 458 647 474 463
Total Phosphorus ugf/t 567 755 541 530
Turbidity NTU 20.1 214 25.9 25.6
TSS mg/l 20.1 21.4 25.9 25.6

BOD mg/l 17.9 19.3 18.5 19.1

Color Pt-Co 71 69 83 77
Chlorophyll-a' mg/m® 524 531 629 598
Calcium mg/l 21.0 20.8 20.2 19.7
Chloride mg/l 14.9 15.0 15.2 15.5
CcOoD mg/l 81 82 102 100

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A DIURNAL
STUDY IN LAKE HANCOCK ON JANUARY 31 & FEBRUARY 1, 2005

(Continued)
DATE: FEBRUARY 1, 2005
i iy 1 P11 SITE 2
'PARAMETER UNITS I R ,
s . TOP | BOTTOM | TOP BOTTOM
Time = 6:00 6:30
NH;-N ug/l 173 135 149 223
NO,+NO3-N pg/l 6 5 <5 7
Diss. Organic N pg/l 858 1273 1022 799
Particulate N ug/l 3253 2877 3551 3670
Total Nitrogen ug/l 4290 4290 4724 4699
Orthophosphorus ug/l 71 74 65 74
Diss. Organic P ugll 28 21 29 19
Particulate P pg/l 564 598 442 432
Total Phosphorus pg/l 663 693 536 525
Turbidity NTU 213 20.3 233 236
TSS mg/I 486.7 46.7 52.6 53.4
BOD mg/i 20.0 19.7 15.0 16.7
Color Pt-Co 70 83 78 74
Chlorophyll-a’ mg/m® 433 515 540 550
Calcium mg/l 20.8 21.6 20.0 20.1
Chloride mg/| 14.3 15.0 14.6 16.5
COD mg/l 84 84 101 97

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A DIURNAL
STUDY IN LAKE HANCOCK ON JANUARY 31 & FEBRUARY 1, 2005

(Continued)
DATE FEBRUARY: 1, 2005
: ipa I : P11 ,
PARAMETER UNITS e o
_ | TOP BOTTOM Of :
Time — 12:00 12:25
NH;-N pg/l 129 203 167 152
NO,+NO3-N ug/l <5 8 <5 <5
Diss. Organic N png/l 1319 882 1209 826
Particulate N ng/l 2985 3661 3029 3895
Total Nitrogen ug/l 4435 4754 4407 4875
Orthophosphorus ug/l 88 79 56 65
Diss. Organic P ug/l 4 32 18 12
Particulate P ug/l 589 613 445 440
Total Phosphorus ug/l 681 724 519 517
Turbidity NTU 221 23.6 24.2 26.1
TSS _mgll 49.9 54.0 51.1 56.9
BOD mg/l 19.9 16.3 17.2 16.5
Color Pt-Co 76 73 81 78
Chlorophyll-a* mg/m® 530 484 515 464
Calcium mg/l 21.2 21.6 20.0 20.0
Chloride mg/l 15.2 14.9 14.5 14.9
CcOoD mg/Il 84 89 94 102

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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PHYSICAL-CHEMICAL CHARACTERISTICS OF
SURFACE WATER SAMPLES COLLECTED DURING A DIURNAL
STUDY IN LAKE HANCOCK ON JANUARY 31 & FEBRUARY 1, 2005

(Continued)
DATE FEBRUARY 1, 2005
Time —

NH3-N pg/l 140 120 136 142
NO,+NO3-N ug/l <5 <5 <5 <5
Diss. Organic N _pg/l 1482 859 1162 2086
Particulate N pg/l 2810 3467 3504 2498
Total Nitrogen pg/l 4434 4448 4804 4728
Orthophosphorus pg/l 73 73 62 64
Diss. Organic P pg/l 30 26 20 102
Particulate P pg/l 584 618 462 376
Total Phosphorus pg/l 687 714 544 542
Turbidity NTU 221 28.4 24.4 25.0
TSS mg/| 41.3 64.6 56.3 55.8

BOD mg/| 20.9 23.4 16.6 16.8

Color Pt-Co 75 77 82 80
Chlorophyll-a1 mg/m3 491 545 503 485
Calcium mg/l_ V 21.8 21.5 20.7 19.9
Chloride mg/l 15.0 14.8 14.4 14.6
CcoD mg/| 80 91 102 100

1. Field measurement at a depth of 0.5 m from top of water column or from lake bottom
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