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DAVIS-BESSE PROJECT

C RADWASTE S~fSTEM ALTERNATIVES

S1304ARY TABLE
.

,~

# Annual
Site Boundary

,

Alternative Cest Dose Reduction

Liquid Radwaste Systems

1. Add Two Demineralizers $ 156,000 None.

2. Add Two Evaporators in
Clean Radwaste System 1,081,500 0.010 mr(1)

3 Add Evaporator in
Miscellaneous System 410,700 0.003 mr(1)

Gaseous Radwaste System

1. Added Storage for 60 Days $ 104,700 0.003 mr

2. Storage for 5 Years 370,300 0.008 mr

- 3 Cryogenic System 684,300 0.018 mr

4. Added Charcoal Filter on
Evaporator Vent 1,000 Negligible (0.000023 mr)

5 Charcoal Filter on Condenser
Air Ejector Vent 26,000 0.0017 mr

(1) Assumes drinking water from station discharge with no lake dilution.
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Cost and Benefit Supplement

Cost of Cooling System Alternatives
- .

.
r,

D', 4 4

)k Delay In

Alternr.tive
- Additional Cost completion

*

~

Basic Systems ._

B. Once-throuSh - Open Lake $10,856,000 12 Months

C. Closed system - Mechanical Draft 8,232,000 '12 Months

D. Closed system - Spray Canal 7,635,000 12 Months
,

E. Closed system - Cooling Lake 15,777,000 18 Months

-

Aug ente to Present System .

F. Mechanical Draft to cool Blowdown 752,000 None

G. Spray Module Basin to Cool Blowdown 700,000 None
! -

t. Ponds to Coni Biculevn 630,000 None.

} , .

' -

Different Intake Structure'
,

B. Vertical' Downflow - ~0 50 Feet Per
180,000 NoneSecond Velocity

- . , -

C. Air Bubbler Screen 225,000 None
,
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INTRODUCTION.

]
'

.

The Toledo Edison Company proposes to construct water
intake and discharge pipelines in the bed of Lake Erie at the
Davis-Besse Nuclear Power Station. The construction is scheduled
for 1973 and win consist of an 8-foot diameter intake pipeline

extending N 510 E for a distance of approximately 3,100 feet
0 Eoffshore and a 6-foot alameter discharge pipeline bearing N 90

for about 1,400 feet from the shore (Figure 1). This work win
require the dredg!ng of a channel, within which to lay the pipe, to

! a depth of approximately 22 feet below Low Water Datum (11 feet
I below the lake bed) at the intake structure. The discharge pipe-

| line w!H require the excavation of a channel 14 feet below Low

j Water Datum (8 feet below the take bed) at the discharge structure
| (Figure 2).

i
! Later this year, the Toledo Edison Company plans to excavate
i a temporary barge channel in Lake Erie along the same centerline^

! Q-* that the intake pipciina win occupy. The barge channel win be
I approximately 650 feet loncj, 50 feet wide, and 3.6 feet deep below
I Low Water Datum for Lake Erie (568.6 feet above IGLD, 1955).
.

This channel win be temporary and used only for delivary of the
|

- plant's reactor vessel. The material to be excavated will be stock-
-

piled alongside the channel and after vessel delivery it win be'

replaced so the bottom contour of the lake is restored. The channet,

j win be backflued within 100 days of the initial excavation work.

;

!,

MONITORING STUDY
|:
!

|
The Ohio State University, Center for Lake Erie Area Research

: is engaged in a project to monitor the effects of this construction.
! The centour of the lake bottom has been mapped using 12 profne
| lines in the vicinity of the proposed intake and dishcarge pipelines ~
{ to a distance of 4000 feet offshore. Sediment, water, and blota

.

samples have been taken on several of these profne lines to deter-'

mine the character of the environment prior to excavation. Theg
V samples win be analyzed for sediment type, turoidtty, water quality,

,

and populations of fish, benthos and plankton. Measurements of
curr ents and wave characteristics are also being made. Thei

h sampling program, which was initiated in June, win continue on a
monthly basis untu after the channel Nis been backflued. The study

win begin again in the spring of 1973, in order to assess any

.
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C
effects of this work to the surrounding lake.

Based on the analysis of the channel construction it win be*

possible to predict ~ more accurately the effects of excavation for
b{ the intake and discharge pipennes and structures.

.

NATURE OF MATERIAL TO BE DREDGED

The nature of the lake bottom material to be excavated for
the pipeUnes is similar to that of the barge channel except that
it win require the removal of not only sand and glaciolacustrine
clay but an even harder clay (glacial tin) which was deposited by
the glaciers and contains some sand and gravel. Field descriptions

of surface sediment samples conected in June 1972, along the intake
.and discharge lines are given in Table 1. The shore sand pinches

out at approximately 800 feet offshore. The clay bottom continues
from this point lakeward to about 15,00-2000 feet where the sand
again dominates the surface and continues takeward to at Icast 4000
feet offshore. The offshore sand deposit appears to ba rather thin;

'

often the Ekman sampler, which only penetrates a few inches, would
'

recover some clay below the sand.

h" '

The average thickness of material to be removed along the
course of the intake pipeline win be about 12 feet (sand, 1 foot;
giaciolacustrine clay, 4 feet; glacial tiu, 7 feet) and along the dis- ,

charge pipeHne about 9 feet (sand, 1 foot; glaciolacustrine clay, -

3 feet; glacial tin, 5 feet).

.

ANTICIPATED EFFECTS

The area to be directly effected by the excavation and stock-
piling process win be less than 100 feet wide. Once th3 pipeline

'

is in place the excavation win be backflued in a manner similar to
that which is proposed for the barge channel. This work win result ,

in the disruption of slightly over 10 acres of lake bottom.

In a report prepared in March 1972, I discussed five types of*

environmental disruptions that might be expected from the dredging
,

of the temporary barge channel. Because of the character of the
U, sediment, the sparse benthic populations, and the temporary nature.

of the opening, I concluded that no lasting environmental damage
would result from this project. This conclusion 10 further cub-

C stantiated by simnar construction work in recent years in other
parts of western Lake Eric which has r.at been detrimental to the

,

' W 'r - 4 m we , . . . . , , , , , _
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surrounding area. For example, the water intake at Oregon, Ohio
was constmeted to 7,000 feet offshore in a manner simuar to that
proposed for the Davis-Besse Nuclear Power Station without causinga

siltation problems in nearby harbors or altering the shore con-
V figuration (Kenneth, R. Smith - Finkbeiner, .Pettis & Strout, Toledo;

personal communication). ,

.

Because the sediments along the proposed pipelines are
similar to those to be excavated for the barge channel I believe
that the same statements can be made regarding the relatively
minor effect of this work on the surrounding lake ecosystem.
The new factors to consider include the greater depth (11 feet at
the intake) and the glacial tin clay. The greater depth should
reduce the probability of turbidity problems caused by breaking
waves. The tiu clay, itke the glaciolacustrine clay, is a hard,
compact material which is considerably more stable than typical
bottom muds and win cause far less turbidity and siltation problems.

In considering the more extensive construction for the pipe--
lines, the fonowing types of environmental disNptions should be
considered: (1) increase water turbidity, (2) alteration of shore

_ processes, (3) introduction of pouutants into the water by solution
of material from bottom sediment, (4) creation of weak points ing- the shoreline which are susceptible to erosion (5) removal of
potential beach building material from the bottom, and (6) dis-
ruption of bottom habitats.

The magnitude of water turbidity that win be caused by the
proposed pipelines is minimal. This conclusion is based on the
character of the material to be excavated, the weather conditions
during the time of the year that the dredged material win be
exposed to wave action, and the greater water depth at the intake
structure . Approximately 10 percent of the bottom material to
be ' excavated is sand which when disturbed does not increase water
turbidity because of rapid settling. The remainder- of the sediment
to be removed is glaciolacustrine clay and glacial till clay which
was deposited several thousand years ago. These materials are
not the loose, fluffy muds found in the deeper water parts of the
lake, but are hard, compact, and tenacious sediments which are ,

.

not as susceptible to suspension as mud and do not cause as much
.' turbidity .

U
. The pipeline construction wnl require approximately four to

five months te ccmplete and win cover the period from late sprino

h to early fan 1973. An analysis of wind and storm records indi-
cates that the period between May and September produces the
lowest wind velocities of the year. During this period the spoil

'
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- piles on the edge of the trench will tend to alter shore processes.
For example the intensity of northeast storms win be reduced in
the Sand Beach - Long Beach area because of the partial barrier

,
. created by the stockpiled material. Likewise, northwest storm

( damage win be lessened in the vicinity of the Toussaint River
mouth . Because the intake pipeline is designed to be perpendicular

*
to the shoreline, the movement of offshore material toward the
beach wiu not be hampered. However, the angle of the shorter

discharge pipeline will tend to funnel sand toward the beach near
the point where the two pipelines converge. -.

'

The chemical nature of the sediments, being mainly clean
sand and ancient take and glacial clays, precludes' the possibilities
of them being grossly poHuted by man's activities as often is the
case for materials dredged from harbors. Wave action and open
lake circulation in this area reduces the likelihood of stagnation

and accumulation of deleterious substances. The high percentages
vi quartz in the sedirnent (a rather stable entnerett in ewtural
systems) indicates a relatively low chemical oxygen demand for
dissolved oxygen.in the water. This means that sediment placed

temporarily in suspension due to the dredging operations are unlikely
to result in any measurable oxygen depletion.-

The creation of a weak point in the sediments which form a

barrier between Lake Erie and Navarre Marsh is a factor that
must be considered during and after the construction of the pipe-
Unes and the proper precautions instituted. During construction

the stockplied sand win be so arranged as to prevent the encroach-
ment of lake waters into the marsh areas during high water storms.

-

When the backfining operation is completed the barrier beach and
dune win be restored to an elevation that win again protect the
marshlands, if an crosion problem develops at the site of the

construction it can easily be checked by arming the toe of the
beach on the lakeward slope of the dune with stone rip-rap.

.

The construction plan cans for the restoration of the lake ,

bottom including both the natural depth configuration and the

replacement of the original sand deposits. This action eliminates
'the danger of the permanent removal of potential beach building

*
material and dispels any continuing offects of the pipeline con-

e struction.

'L/
The channel win disturb approximately 10 acres of the lake's'

bottom surface for the combined dredging and stockpiling oceration.
~ Because much of the surface matorial is sand which lies within the.

,

high-energy nearshoro ::one, it is not a particularly good habitat

_ . _ _ . _ . _ _ . . _ _ _ . _ _ . . . _ . _ _ _ . _ _ _ _ _ _ , _ _ . _ _ _ , _ . _ _ , . . _ ,
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' for benthic (bottom dwelling) organisms. Field examinations of the
sediment samples reveateo a distinct lack of bottom dwelling
organisms, particularly in those rich in sand-sized particles. The.

glaciolacustrine clays are also sparse in benthic organisms but
.- do contain some oligochaete worms and chironomide (midge) larvae.

Large and more mobile aquatic organisms, such as fish, can readily.

move from the work site. Because of these considerations, the

anticipated adverse effects on the aquatic fauna of the area are

minimal .

CONCLUSIONS -

Although' we will have a better understanding of the effects
of lake dredging after the construction of the barge channel has
been monitored in detail, present knowledge and experience indicate
the proposed pipeline construction will have a negligible effect on
tho' shoreline and only minimat ettects to water quality and benthic
habitats . No lasting damage should be anticipated from the project.
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TABLE 1

*
.

FIELD DESCRIPTIONS OF LAKE ERIE SEDIMENT SAMPLES'

ALONG CENTERLINE OF PROPOSED 1NTAKE PIPELINE

.

Sample Offshore Water Depth Description

Distance (IGLD)
.

1-1 46 ft. +3 . 5 ft Medium- to cnarse-
grained sand, brown;
gravel and shell fragments

I-2 100 0.5 Medium- to fine-grained
sand, brown

I-3 300 0.9 Fine-grained sand, brown

.

1-4 500 1.9 Fine-grained sand, brown

e

I-5 700 3.2 Fine-grained sand, brown
D,

I-6 1000 5.3 Glaciolacustrine clay, gray
' with blue and brown inclusions,

hard, tenaceous

I-7 1500 8.0 Fine-grained sand, brown thin
' layer over gray-brown glacto-

lacustrine clay

I-8 2000 9.6 Medium- to fine-grained
sand, brown

I-9 2500 10.7 Fine- to coarse-grained sand,
brown; gravel and shell
fragments

* I-10 3000 11.0 Medium- to fine grained sand,
brown, thin layer over gray--

brown glaciolacustrine clay
..--

.

I-11 3500 1 1 . ', Medium- to fine-grained

sand, brown

1-12 4000 12.0 Mediv.m- to fine-grained

sand, brown

.~ .
. = ,- - ~ --
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TABLE 2

s.
FIELD DESCRIPTIONS OF LAKE ERIE SEDIMENT SAMPLES
ALONG CENTERLINE OF PROPOSED DISCHARGE PIPELINEb

Sample Offshore Water Depth Description*

No. Distance (IGLD)

D-1 23 ft. +3 . 7 ft . Fine- to coarse-grained sand,

brown; shen fragments

D-2 100 0.7 Medium- to coarse-grained
sand, brown, clean

s

! D-3 300 2.0 Medium- to fine-grained sand, '
,

b rown
|1

'

D-4 500 1.5 Fine-grained sand, brown
,

D-5 700- 2.4 Fine-grained sand, brown.,~

D-6 1000 4.5 Fine-grained sand, brown,
thin layer over gray-brown-'

red glaciolacustrine clay
,|

D-7 1500 7.0. Fine-grained sand to gravel,
brown, thin layer over gray-
grown glaciolacustrine clay

.

D-8 2000 8.7 Fine- to coarse-grained
:

}
sand, brown, clean'

i

j D-g 2500 9.8 Fine grained sand to gravel,
brown, thin layer over

! glaciolacustrine clay
*
.

D-10 3000 10.6 Medium- to coarse-grained
*

'

. sand, brown
1
! n.
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