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INTRODUCTION

The Department of Environmental Regulation has proposed to change
the turbidity standard in 17-3, F.A.C., from Jackson turbidity units
(JTU) to nephelometric turbidity units (NTU). In early 1982, a prelim-
inary study was undertaken based on 23 sediment samples taken from the
eastern part of the Florida Panhandle. These sediment samples were vis-
ually selected to exemplify the fine-grained highly organic sediments
expected to result in the greatest environmental damage; that is, those
sediments of the greatest concern to the department in terms of turbidity
regulation. Paired JTU/NTU data points were generated in that study
based oun artificiallv produced turbid water, and a linear regression
indicated that the existing water quality standard of 50 JTU's corresponded
to approximately 22 NTU's.

The present study is a considerable expansiocn of the earlier one,
and was designed to utilize sediments taken from throughout the state in
the documentation of the relationship between Jackson and nephelometric
turbidity units. Furthern this studyv includes analytical characterizations
of the numerous tyvpes of sediments involved, and so certain conclusions can
be drawn about the variation of the JTU/NTU ratio in relation to sediment
characteristics {as well as to type and salinity of water body).

MATERTALS AND METHODS

Sediment Preparation and Sieving

Approximately thirty sediment samples were sent to Tallahassee
immediately after collecting by each of the following district offices:
Northwest, Northeast, St. Johns River, Southeast Florida, and South Florida.
The samples arrived in a variety of containers but were always filled with
at least 10Q0g of wet sediment. Upon arxival at the Tallahassee biological
laboratorv, the samples were frozen until needed. As theyv were required,
batches of samples were allowed to thaw overnight and then quantities of
sediment were removed for further processing. A fairly large amount
(i.e., enough to provide 25g of dried sediment) was placed in an aluminum
foil tray for drying in a drying oven at 105°C for 24 hours. At the same
time, smaller foil packets were made up containing about 5g of wet sediment,
one for the Chemistry Section to use in making up slurries for JTIU aund NTU
readings, and one for the Biology Section to use in determining the organic
content of the sediment. The smaller packets were frozen until needed.

After a large packet of sediment had dried, it was broken up manually
(this was particularly necessary with those sediments containing a large
silt-clay fraction) and exactly 25g of the material were placed into a tared
weight boat. The sediment was then placed into a 250wl Ehrleymeyer flask to
which 10ml of CalgonTM solution (20g CalgonTM per liter of water) and 250ml
of tap water was added. The material was stirred vigorously and then agitated



mildly (on a shaker table) overnight. The wet ‘sieving of the material
follows the method of Buchanan and Kain (1971). Material larger than
silt-clay size (i.e., larger than 62pm) was further sieved dry through.
a nested series of sieves and with the aid of a Ro-Tap machine. Each
sample was Re~Tapped for ten minutes. Each individual fraction was then

weighed. The weight of the silt-clay fraction was then found by differ-
ence, :

Organic Fraction

The percent of the organic fraction in 2 sample sediment was es-
“timated by an ash-free dry weight method. Approximately 5 grams of sedi-
ment were placed in porcelain crucibles and dried at 105°C for 24 hours.
After drving, the samples were cooled in a desiccator and weighed to the
nearest 0.0000lg. The sediment samples were then ignited at 550°C for omne
hour, cooled, and weighed again. The differences in weight were calculated,
after blank corrections were run for each batch, for an estimate of the percent
organic matter in each sample.

Turbidity Analyses

Samples were received frozem, wrapped in foil, and identified by the
field sample ID#., They were logged in and given a Chemistry Section SPAN
number. Bottles used for sample preparation were one-litex glass with-
teflon-lined caps. These bottles were washed with alconox and water, rinsed
with tap water and triple rinsed with deionized water. Approximately 500ml
of deionized water were then added to each bottle. The sadiment samples
were opened and small amounts of sediment were added to the deionized water
and shaken vigorously. After settling for a minute, the turbidity was es-
timated by eve and more sediment was added if needed in order to achieve a
turbidity between 20 and 75 WIU. The water was then decanted into another
clean bottle and analvzed by the Jackson Candle init and by the HACH turbidi-
meter.

Standards were prepared according to Standard Methods, 15th Editiom
(1980). Working standards of 10, 20, 32, 40, 48, 80 and 120 NTU's were pre-
pared every two to four days. A HACH model 18900 ratio turbidimeter was used
for NTU measurements, and all of the above standards were read on this instru-
ment. The turbidimeter was calibrated each day using HACH formazin turbidity
standards of 18 and 180 NTU. A deionized water blank was also read each day
on the HACH turbidimeter. All calibrations and adjustments were made following
the directions in the instruction manual for the HACH ratio turbidimeter.

Standards of 32, 48, 80 and 120 NTU were read each day on the Jackson
Candle Unit following the procedures in Standard Methods. Samples and stand-
ards were shaken vigorously and left to stand for one minute before taking
readings on the Jackson Candle Unit or/and HACH turbidimeter. All calcula-
tions were made following procedures in Standard Methods.




RESULTS

‘The results obtained during this study are summarized in
Tables 1-5. Samples for which the Jackson turbidity unit analyses
resulted in values of '"<25 JTIU" are not included, since no relation-
ship between JTU's and NTU's could be calculated. These samples
were ones with little or no silt-clay component. Additionally, about
six other sediment samples were not analyzed for a variety of reasons,
including inadvertant sample loss and sample contamination.

DISCUSSION

Statistical analyses were performed using the variables listed
in Tables 1-5: salinity, the five sediment size fractions, % organics,
JTU turbidity, and NTU turbidity. Four water body types are listed in
the.tables, but insufficient numbers cf samples were available forx
"freshwater lake" and for "marine" to allow analysis of these types.
Instead, salinity is analvzed, and should adequately reflect any differ-
ences between freshwater and salt water habitats.

To characterize the relationship between NTU's and JTU's and to
assess the importance of the other variables, a variety of linear,
quadratic, cubic and natural logaritimic regressions were performed on
the data. It was determined that in each case the constant term was mnot
significantly different from zero, which was expected since theoretically
zero NTU's should equal zero JTU's. Therefore, all subsequent regression
runs were forced through the origin. 4An attempt was made to improve the
accuracy of the estimates by limiting the data to only those cases in
which the measured JTU's were less than or equal to 110. This attempt did
not result in improved accuracy, and consequently all data were used.

CONCLUSTONS

The results of the analyses are that the most accuracte conver-
sation, from JTU's and NTU's, was given by a logarithmic form, forcing
the regression through the origin. The form of the equation is NTU={JTU)}
where b is the estimated term (see Figure 1), With this form the adjusted
R? was .9949 which denotes the percent of explained variation about O;
not the variation about the mean as is done in usual regression with a
constant term. The estimate for b is .85992697 with a 95% C.I. of (.8483,
.8715). This gives the conversion of 50 JTU's to be 28.9 NTU's. Con-
versions from the other regressions were very close to this, ranging
from 27 NTU's to 29 NTU's. However, the given equation is the most defen-
sible from a statistical point of view.

Assessing the importance of particle size, corganic content and
salinity was not so clear cut. In all of the above mentioned regressions,
all of these variables could not explain any more than an additional 1.6%
of the variation from 0 or from the mean. This is in part due to the fact



that there is a high correlation between these variables and both JTU
and NTU measurements, so their effectiveness as predictors of one
measurement relative to the other is lessenad., However, we feel the
main reason is that the types of sediment and water bodies measurements
used in this analysis do not have pronounced effects on differences in
‘the turbidity measurements in any predictable way.
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