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3.1.1.a.1 WATER QUALITY ANALYSIS

. Procedures

Water quality methodology used. for this study is contained in CLEAR

.- Procedures Manual No. 8, Procedures for A uatic Ecology Monitoring Program
~‘at _the Davis-Besse Nuclear Power Station Herdendorf, et aTl., 1979). Water
-quality samples were collected and related Sensor measurements were made at

f‘-'rthree stations (Figure 1) during the ice-free period of 1980 (April through -
- November). Because of the severe winter of 1978-1979, spring. sampling was .

- delayed, and the April samples were obtained on 30 April 1980. The 14 water

.+ quality parameters measured and the analytical methodS\emp]oyed for these .

: ~determinations are listed in Table 1.

- .~ Field Measurements. Water quality measurements were made approximately .
< every 30 days at Stations 1, 8 and 13 (Figure 1). Measurements of temperature,
dissolved oxygen, conductivity, transparency and solar radiation were made
in the field at the surface and approximately 50 cm above the bottom.
Temperature and dissolved oxygen were measured with a YSI model 54A meter,
conductivity with a Beckman RB3-3341 solubridge temperature-compensated meter,
-~ transparency with a 30-cm diameter Secchi disk and solar radiation with a .
- Protomatic underwater photometer (Table 1). L L

Laboratory Determinations. Water samples were collected at the surface

and approximately 50 cm above the bottom using a three-liter Kemmerer sampler
and were placed in one-gallon collapsible polyethylene containers. These
.containers, supplied by TECO Chemistry Laboratory, were filled completely,"
labelled with station number, date and depth and delivered to the Taboratory.
Laboratory determinations of 10 water quality paraméters (Table 1) were

performed at TECO hemistry Laboratory, normally withinvl-lo days after

. sampling.. o

Resuits'

The reSultS'of the monthly 1980 water-quality‘determiﬁdtions.at _
Stations 1, 8 and 13 are presented in Tables 2-9. The monitoring stations
have begn‘§e1ec;ed_tp gharacterize Lgke Erie water qua]ity»at several distinct

Station 1, at & point 500 feet offshore and 1,500 feet west of the discharge
structure, is positioned to monitor nearshore water masses and serves as a
control for the other two stations, Station 8 is 3,000 feet offshore and is
positioned in the vicinity of the water intake crib. Station 13 is located
500 feet east of the discharge structure in the region of the.discharge -
plume. A1l of the stations ]ie within Excepted Area "B" for Lake Erie water
quality standards, established by the Ohio Environmental Protection Agency

- (1978, page 80). _



P

" Mean annual (April through November) values and ranges for the monthly |

_ﬁfWater quality determinations for the 14 parameters are presented in Table 10. o
~ The results of the 1980 monitoring program indicate that none of the parameters
_examined exceeded Ohio EPA standards. o " ,

' T ‘Ana1: !s'i S,T.Z. ' SLTLIITLLLI LN . T e e L LT TR T sormrosmli P et e evan s s o o PP L:,LT:".‘..,'.'.i]',f'.....v..f.’.'.‘. S iy ". .'

Seasohé] Variations. The quality of the water in the‘vicinity of the

Davis-Besse Nuclear Power Station during the ice-free period of 1980 was

typical for the south shore of western Lake Erie and showed normal seasonal

" trends. Average temperature rose 14°C from late April to late July and then
. 'dropped over 22°C by late November (Figure 2). Average dissolved oxygen
..concentrations fell from 10.8 ppm in late April to a Tow of 7.2 ppm in late
August, then rose again to 13.8 ppm in Tate November. Hydrogen-ion concen-
‘trations remained fairly stable throughout the year, varying only 0.9 units
-~ (Figure 2). ‘

Mild turbu1éncé in spring and fall is-fef]ected by the higher turbidify

';*and suspended solids measurements for these periods (Figure 3). The decreased

sediment load during summer months accounts for the higher transparency
readings in July, August and September (Figure 3). A three-fold improvement
in the water clarity was noted between Jate April and August, but a smaller -

‘decrease was observed from August to late November. L

" Major dissolved ions, including calcium, magnesium, sodium and chloride '

were not measured in 1980, but sulfate generally yielded the highest
concentrations in the spring, the lowest concentrations in the summer and - -
* intermediate values in the fall (Figure 3). Similar patterns were exhibited
by other parameters, including conductivity and total dissolved solids which

are measures of dissolved ions (Figure 4).” Alkalinity, which is largely a

the highest concentration in October (Figure 4).

- measure of bicarbonate jons, showed a pattern similar to the other ions with o

. ‘The biological nutrients, such as phosphofus, nitrate, and silica, also |
generally yielded high concentrations in the spring or early summer, their. ‘
Jow concentrations in the late summer and high values in the fall (Figure 5).

" This cycle is attributed to utilization of these nutrients by photosynthesizing
~plankton. In November, when primary production was at a Tower rate, nitrate:
. concentration rose to over ten times the October level. o :

In July 1980 the dissd]ved‘oxygen (DO) concentration droppéd to 6.6 ppm

‘_(Station 1), the Towest value recorded during the 1980 monitoring program.

This represents a continuing.improvement~ovér the lowest concentration . .
observed in 1977 (3.0 ppm) and is consistent with concentrations measured in .

-earlier years:

Year E DO Range (pﬁm) o Year . DO Range (bpml
1974 o 5.7-14.1 1978 0 s.7-12.5
-1975 . 7.2-13.6 1979 , 6.6-12.
1976 5.0-12.5 1980 " 6.6-14.2
1977 3.0-12.2 S ‘ |




. The International Joint Commission recommends a minimum DO level of
- 6.0 ppm for Lake Erie water (Canada-United States Water Quality Agreement
- of 1978). However, Ohio: EPA (1978) .has established a minimum DO standard
of 4.0 ppm for the nearshore waters of Lake Erie within the vicinity of

. Locust Point. ' : ' ' :

D - Statjon Variations. Stations 1, 8 and 13 are Tocated approximately
500, 3,000.and 1,200 feet offshore respectively. In general no consistently

significant differences in water quality were observed between the stations.

In April and November when the concentrations of most parameters were the

. highest, a slight gradient was noted for most parameters from the closest

~inshore station (1) to the farthest offshore station (8). During the summer

months these differences. were not -apparent. In November several of the -

. dissolved and suspended‘materia15‘parametersshoweds]ightly higher .concentra-
~ tions at Station 13 (Table 9). This may have been related to the proximity
. of .the power station discharge; a slight elevation (2°C) in water temperature

‘was noted at Station 13 in relation to the other stations. Suspended solids,
transparency and turbidity measurements indicate a general increase in water
~-clarity from inshore to offshore, but differences were normally small. .

.. - Differences between the surface and bottom water quality were also
slight because of the shallowness (0.8-4.0 meters) of this portion-of Lake
Erie _and its well-mixed nature. - Some depressions in the level of DO and
'small increases of suspended and dissolved materials were noted near the.
bottom. This may be due to the high oxygen demand of the sediments and the .

- disturbance of these sediments by currents and wave action. As would be
- expected, the amount of solar radiation measured at the lake's bottom was
‘significantly lower than the surface irradiance. The difference between
~surface and bottom readings at the three stations was found to be directly -

proportional to the water depth.

Water Quality Trends. 'The Ohio State University, Center for Lake Erie

- Area Research, initiated water quality studies ‘at Locust Point in July 1972,

- Over the past nine years most parameters have shown typical seasonal trends ,
with only small variations from year to year. Trends for eight water quality
~parameters. from July 1972 through November 1979 are-shown on. Figures 6, 7 and 8.
Temperature and DO show normal seasonal trends for each year with only minor
variations from one year to the next over the entire period. Dissolved ‘oxygen .
appears to have undergone more depletion in 1976 ‘and 1977 than in previous

' years or.in 1978-1980." Hydrogen-ion concentration (pH) -and alkalinity have '
remained fairly stable-over most of the period with a sT1ight increase in 1980.
Transparency, turbidity, phosphorus and conductivity have shown some radical
variations in the early and mid-1970's which were probably due to storms and
dredging activities that disturbed the bottom sediments. Conductivity values
in early May 1979 were high, equaling those recorded during the storm period

- of 1972. Phosphorus concentrations were Tow during 1977-1979 compared to

‘ear1ier_yqar5'but showed a significant increase in 1980. In general, however,
* no-significant deviations from the normal quality of the water in this part of -
western Lake Erie have been observed during the past nine years. s



" comparison of Pre-operational and Operational Periods. Data from 1974
through August 1977 (pre-operational period) when compared with data from
* September 1977 through 1980 (operational period) indicate that, in general,

concentrations of dissolved and suspended substances were higher during the

"‘-*’r-p’p“eratfi-ona'v]uperf-flodr;::::pa:r-.‘.tfi:c-u;'l:a-.raly-.:.:the;:_:myi,j.or,...i.O.DS,v,...Sj.]i_Q@_,_v__CONdUSJPiVT't.Y’ nitrate, . -~
phosphate, turbidity and suspended solids. Dissolved oxygen and transparency T

“were lower after operation. The magnitude of those differences was not great
‘and seemed to be caused by the general condition of the nearshore waters of -

e - western Lake Erie rather than the operation of the power station. The data

gathered thus far from the operational period do not demonstrate degradation
~of Lake Erie water quality as a result of the operation of the power station..
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~ MEAN VALUES AND RANGES FOR WATER QUALITY

TABLE‘IO

' PARAMETERS TESTED IN 1980

PARAMETER

APRIL-NOVEMBER 1980 -

UNITS

12.

15

. Conduct1v1ty (1ab)

~umhos/cm

MEAN | RANGE
1. Temperature 15.8 1.0-28.0 -oC
2. Dissolved Oxygen 9.8 6.6-14.2 ppm
3. Conductivity (field) | 309 245-400 | amhos/cm
4. Transparency' 0.54 0.25-0.87 . mo
5. Solar Radiation 970 -"5 40.01;5000 ft-candles
6. Nitrate 7.8 .06-17.1 mal
7. sulfate 28.0 | 16.0-48.0 |  mg/1
8. Phosphorus” 0.16 '0,01-0.35' mg/1
9. silica 0.47 | 0.02-1.78 | mg/1
- 10. Total Alkalinity 99 1 83-133 ‘mg/1
11.. Suspended Solids 38 8-197 mg/1’
Dissolved Solids 183 142-218 “mg/1
13. Turbidity | 35 ' 8-87 F.T.U.
14. Hydrogeri-ions 8.1 | 7.7-8.6 pH
' 300 235-350
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