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Jon M. Loney, Assistant to the Manager (Environmental Matters and Program
Support), Office of Natural Resources and Economic Development, 1D 53 OCH-X
Paul Wade, Director of Fossil and Hydro Power, LP 3S 58K-C

JUN 17 1988

PARADISE FOSSIL PLANT -
DREDGE POND

ENVIRONMENTAL ASSESSMENT (EA) FOR A FLY ASH

References: 1. Your memorandum to me dated March 30, 1988, on the above

subject (MOl 880331 747)

2. Memorandum from Wally Carpenter to G. Leon Massey dated
June 6, 1988, on the subject, "Johnsonville and Paradise
Fossil Plants - Environmental Review for Proposed Fly Ash
Dredge Ponds'"(copy attached)

After review of the referenced memorandums, we request that you begin
work on all items immediately. Internal Service Agreements for each work
group will be approved upon receipt as discussed between John Albright,
of this division, and Sherry Murphy, of the
Resources,

If you have additional questions, please contact Mr. Albright at

extension 3505 in Chattanooga.
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G. Leon Massey, Supervisor, Waste Planning, BR 2S 108B-C
Wally Carpenter, Project Manager, Engineering Laboratory, ENG LAB-N
June 6, 1988

JOHNSONVILLE AND PARADISE FOSSIL PLANTS - ENVIRONMENTAL REVIEW FOR PROPOSED
FLY ASH DREDGE PONDS

Per your request to Wally Carpenter, the proposals to develop a data base
and prepare a detailed evaluation of impacts to groundwater resources at
these two plants has been revised. We understand these revisions were
necessary to complete the environmental reviews more quickly and that
additional data, where needed, will be obtained in the design phase.
Attached are revised proposals including cost estimates to complete work
activities,

Funding of the activities for each of the listed organizations needs to be
set up very quickly if these activities are to be completed by July.
Attached is a list of contacts for each organization requiring funding. By
copy of this memorandum, the Engineering Laboratory requests each of these
organizations to review the revised scope of work activities and funding
allocated for adequacy. Please contact Wally Carpenter szt 632-1883 if you
have any questions regarding these projects.

Wally Carpenter

WGC:TSM

Attachments

cc (Attachments):
David J. Anderson, LA PSC 1-¢
Herbert Barnard, Jr., T218 NFDC-M
Charles E. Bohac, 270 HB-C
Lora M. Dawson, 200 HB-C
John L. Furgurson, 143 EB-K
Donald L. Malone, 200 HB-G
Dennis L. Meinert, EDB-M
Sherry T. Murphy, 114 EB-K
Sandra S. Robertson, 293 HB_C
John L,. Rose, Jr., LA PSC 1-¢
Phyllis M, Russell, 2F 69 OCH-k
Robin M. Scheib, T109ANFDG-M
Lisa A. Stinson, 108 EB-K
David M. Varnell, 150 401B-C

Prepared by Wally Carpenter
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ATTACHMENT 1

Tennessee Valley Authority

Office of Natural Resources and Economic Development
Division of Air and Water Resourceg

Engineering Laboratory

-4

JOHNSONVILLE FOSSIL PLANT

ENVIRONMENTAL ASSESSMENT FOR PROPOSED DREDGE POND
=2V IRUNARNTIAL ASSES!

Report No. WR28-3-30-102

Prepared by
Wallace G. Carpenter

Norris, Tennessee
May 1988
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EXECUTIVE SUMMARY

The Engineering Laboratory proposes to provide a groundwater
assessment to describe possible effects of the development of a new
dredge pond for fly ash disfosal at Johnsonville Fossil Plant.
Background conditions will be evaluated, site properties characterized
and design options evaluated; to determine if impacts to local
groundwater may' occur, Based upon the information obtained, an
environmental assessment (EA) will be provided deseribing any suspected

impacts to groundwater and mitigative measures that may be necessary.

0827R
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JOHNSONVILLE FOSSIL PLANT
ENVIRONMENTAL ASSESSMENT FOR PROPQSED DREDGE POND

INTRODUCTION

The Johnsonville site contains soils of unconsolidated alluvial
and terrace deposits consisting” of sand, tan clay, and gravel. These
deposits range in thickness from 0 to 32 feet across the site. Geologic
formations underlying the terrace deposits include the Fort Payne Chert,
Chattanooga Shale, and Camden Chert. The Mississippian regional aquifer
and the Devonian-Ordovician regional aquifer are known to be in the area
with the latter most 1likely to be affected by TVA ash disposal
facilities. This aquifer is in the Camden Chert which in some locations
is prétected by the Chattanocoga Shale (a nonwater-bearing unit).

In order to determine the potential impact of the proposed
dredge pond, the existing groundwater quality, and site soils will be
evaluated. The regional groundwater flow patterns will be defined to the
extent possible. The anticipated ash leachate composition will be

estimated and the local attenuation zone will be characterized.

Assessment

The following approach will be used to complete the assessment:

1. Groundwater hydrology and chemistry data from existing wells will be
reviewed. Offsite well locations will be identified and if possible

groundwater data will be obtained from these wells.

2. Soil characteristic will be examined, some boring have been conducted
at the site and some hydraulic data are available.

3. Chemical composition of ash samples will be determined and leachate
test of the dredged ash will be performed. The data obtained and
other literature data will be used to predict leachate quality.

4. Design features of the proposed dredge pond will be evaluated to
determine the potential of leachate to migrate into the groundwater.
Details of the proposed design will be needed from Fossil and Hydro
Power.
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Based on the waste characterization, soil properties, site
groundwater quality, regional flow conditions, and proposed design
features the WQB and ENG LAB will predict the potential for leachate
migration into the groundwater. The assessment will provide a bagis
for determining potential groundwater impacts and design
considerations necessary for ash disposal on the site.

Detailed modeling which would predict specific groundwater flow

and the direction and amount “of leachate flux including attenuation

processes would not be a part of the assessment phase although it could

be considered for the design phase,

Cost

Following is a cost breakdown for the proposed activities:
Organization/Activity Costad
Field Operations/ ' 2,500

Collect ash (2 samples) and
groundwater samples (3 samples)

Central Laboratory Services Branch/ 500
Ash elemental analysis (3 samples)

Chemical Research Branch/ 1,100
Soil mineral analysis (2 samples)

Mapping Services Branch/ 1,320
Develop site maps

Laboratory Branch/ 780
Water quality analyses
Ash extractions (3 samples)

Water Quality Branch/ 7,300
Groundwater quality evaluation
Leachate attenuation analyses

Engineering Laboratory - Project Management 11,700
Geohydraulic evaluyation
Leachate migration analyses
Design evaluation

Total 25,600

a. Cost estimates are total, direct plus indirect.
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ATTACHMENT 2

~ Proposal for Paradise Fossil Plant
Environmental Assessment - Water Resoutrces

Although groundwater quality at the Paradise reservation is
generally believed teo be uniformly poor, the potential charges 1in
groundwater quality resulting fr;m the proposed fly ash dredging activity
for the three sites being considered for development will be evaluated.
Available water quality data will be examined to describe the groundwater
resources of the areas. Topography of the three areas will be evaluated
to attempt to ascertain general groundwater movements. Leachate data
will be examined to evaluate the impacts to groundwater for the three
sites.

Cost estimates for these activities are as follows:

Organization/Activity Costa

Field Operations/
Collect ash (3 samples)
and groundwater samples (4 samples) 3,700

Mapping Services Branch/
Develop site maps 2,700

Laboratory Branch/
Water quality analyses
Ash extractions 1,040

Central Laboratory Services Branch/
Ash elemental analyses 900

Water Quality Branch/
Water quality assessment 4,000

Engineering Laboratoryli
Hydrogeologic assessment 4,000

Total Direct 16,340

a. Cost estimates are total, direct plus indirect.

/300 ¢ 3eodit = 180 ot Lr Areh.
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TO Paul wage, Director of Fossil ang Hydro Power LP 35 s5gk-¢
FROM Jon M. Loney Assistant ¢4 the Manager (EnV1ronmental Matters grgFrs
SUpport). Office of Natupa}l Resoyrceg and Economie Developmen y 1DS =
DATE &rch 30, 19gg g:_____,
SUBJECT: PARADISE Foggyy, PLANT . ENVIRONMENTAL ASSESSMENT (EA) FOR A pLy
POND P K
[]
Né2 89105 so4 BXE)
@o:37r: 504 3208) Xle .

ARCHAEOLOGY/WILDLIFE/WETLANDS

Activities: All three Sites under reyjew for a fly ash dredge pond gpe
Y e . . sy, 2 ey,

archaeological impactg are anticipated. Those areas, hOWever, €speciall
numbers 1 and 3, contain strip mine ponds which have Supported the

In previoyg wetlands assessments of the Paradise area, we haye 8enerally
concluded that in most tases the losg of wetlandg, although Serious, ig
Unavoidab}e. We expect our findings will be Similar fop the three
Proposed sites,

Cost: Field survey and wWriteup of Tesults: Fpoyp man-days $1,300

WATER RESQURCES
== 3LOOURCES

Buy s Savings Bava. o

¥
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Paul wWade
March 30, 1988

Wells exist in the area of site 2, No wells exXist in the areas of giteg 3
and 3, Therefore, it is proposed that a well pe drilled ip each of the

Cost:
Mapping services $ 2,000
Drilling wells 10,000
Logging wells 2,000
Sampling wellg 2,000
Laboratory analysig 2,000
Hydrogeologic assessment 3,000
Water quality assessment 3,000
Total $24,000

FISHERIES

the three sites ang Preparation of tpe fisheries portion of the EA wil}
involve site visits, examination'and evaluation of existing data for the
area, fisheriesg Surveys (net and seine studies and electrofishing), and
Project meetings,

Fisheries ang Aquatie Ecology Branch——Preliminary site evaluation, exami—
nation ang evaluation of existing data (where available), Meetings with
the Divisiong of Fossil apd Hydro Power ang Services and Field Operations,

Cost:
Fisherieg and Aquatic Ecology Branch $12,000
Division of Services angd Field Operationg 6,000

Total $18,000
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Paul wade
March 30, 1988

PARADISE Foss1i, PLANT _ ENVIRONHENTAL ASSESSMENT (EA) For 4 FLY Asy
DREDGE ponp

No survey work ig Tequired forp the ajirp quality review, Therefore, instead
of a wWorkplan the following assessment jg Provided for inclusign in the

¢combustion pollutants. such ag particulates, carbon Mmonoxide,
and nitrogen oxides. 1f debrig cleared from the site jig
disposed of by Open burning, additiona] small amountsg of
Particulateg and carbop monoxide will pe released, Any open
burning wWill be conducted jip accordance with applicable State
and locg] Tegulationg.

chosen, all'material will pe handled and ponded wet, Fugitive
dust from such Operationg will pe minimal, 71f area 2 jg
chosen, stacking will be Necessary, Materia} in the disposai
pPile wi]y initially be wet, As Necessary, the pPile wij] be
wetted tg reduce dyst emissiong. Surfaceg will pe Fevegetategd
28 goon zg practicable, and the active area of the pile will
be kept a5 small ag Possible to further reduce dust,

With Proper mitigation. this Project should not significantly
impact air quality, :

FLOODPLATYN
=== U LAIN

Sites 1 and 2 gre Subject to flooding from Jacohg Creek. The
l—percent—chance (100-year) and 0.2—percent~chance (500—year)
elevationg on Jacobs Creek at the Ssites arg 404 and 407
respectively. Site 3 jg Subject tg flooding from the Green
River witp 1- and 0.2-percent—chance flood elevationg of 403
and 40¢ TeSpectively, Therefore, all three of the candidate

Sitesg are located Outside the limitg of the identified
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Paul Wade
March 30, 1988

1-percent—chance (100-year) ang 0.2-percent-
floodplains angd would therefore be consisten

management Policy.

followed in Providing drainage from the local

FMM: ADR

¢c: Files, ONRED, SE45 OCH-K
R. T. Allen, 2F73 OCH-K
J. L. Furgurson, 143 EB-K

Prepared by Frederick M, Massingill
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A60 890224 003

M emorandym TENNESSEE VALLpy AUTHORITY

TO :
FROM :
DATE :
SUBJECT;

M. Paul g ierbach, Manager of Environmental Quality, spp 2S 201p-g

W. ¢ Ruffner, Manager of Environmental Affairs, Lp 38 39F-¢

AR 1 1989

PARADISE FOSSTL PLANT - JACOBS CREEK Agy POND - DREDGE ponp ENVIRONMENTAL
ASSESSMENT {Ea)

This is jpn Tesponse to Your subject Memorandum to W. H, Thompson dateg
January ¢, 1989 (ago 890210 006), Attacheg is a CoOpY of the final ga
which has been revised to reflect changes agreed to

GGP:ECM:AJH
Attachmentg
cc (Attachments):
RIMS, MR 4N 72a_¢
: Dennis.Allen, Paradise
E., §. Christenbury, ET 11m 33H-K
R. L, Moates, BR 2N 75A-C
W. M, Pearse, BR 4N 40A-C
W. H, Thompson, LP 38 58K-C
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PARADISE FOSsIL, PLANT

Introguction

Paradise Steam-Electric Plant (par) is a 3-unit, 2,558-MWe coal-fireg

facility in Muhlenberg County, Kentucky, The plant jg located op the

T



50 acres, Construction is expecteq to begin in June 1989, and dredging
in February 1990. Baseq on the latest Pond volume survey and forecasteq
operation, Paradise would be without fly ash Storage space in November

1990 without this Project,

This assessment jig to evaluate the favironmental consequences associated

ﬁith the purchage and development of a new cffsite ares for dredged ash

disposal at PAF,

Al;grnativgg an§idergd

1. A storage volume equivalent to a minimum lxlo6 Cubic yargs,



significant impacts to the environmentaj resources, including

groundwater, surface water, biota, and culturay resources,

dredging. Each area would be.reclaimed twice between dredgings by

*dredging Operations,

Alternative:2—-Construct two dredge areas, one jn the o01q Scrubber

.landfii; area, the other on an additiona) 245-acre tract,

.area sufficient to Contain 331,09 cubic yarqgs of dredgeq material, 1,

E—



construct more dikeg areas,

Alternative 3—-Develop one dredgeq ash disposal area,
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PARADISE F OSSIL PLANT
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Potentigl Sites Considereqg

Project,



facility, The area is currently used for disposal of miscellaneous

dredged materials when required, Although development of this area would

treatment,

Preferred Alternative

developed for the disposal of 1x106 Cubic yards of dredged ash, Dikes



will he constructeq from the best locally available material baseq on
so0il tests, Probably obtaineqd from a borzrow area in the nearby scrubber
stacking area, The top of the dikes will be at 46p feet of elevation

(see figure 2), This area now draing towargd upper Jacobs Creek, Return

Upon Completion of construction, Piping wiiz be assembled frop the ash
pond dredge tqo the dredge area, The estimateq time to complete the
dredging of 1x106 cubic yargs of ash from the active ash pond jig
approximately ten moanthg, After Ccompletion of dredging the ash would be
allowed to dewater and the area would bhe contoured tq Promote natural

rainwater Tunoff. <The ash wilj then be covered ang seeded in accordance
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R WATER ALITY AS ESSMENT

Introduction
AlLroduction

strip mining of coal. Overburden in these areas consists of up to
75 feet of spoil composed of Sandy, gravelly clay, mixed with rock
fragments. In unmineq areas remaining around the Plant, an average of
15 feet of unconsolidated materials overlie the bedrock, This original
unconsolidated overburden consists of terrace deposits, alluvial clays

and silts, ang residuum.,

Groundwater at Paradise occurs in the fractures of the fine_ ¢q

coarse-grained Sandstone of the Pennsylvanian Age under semiconfinegd

Pennsylvanian Age regional aquifer are the Lisman Formation ang the

deeply buried Caseyville Formation, Coal—stripping operations haye

infiltration and are Susceptible tgo contamination from the surface., fThe
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Exigting Groundwater Data

concentrétion Of residue, calcium, Sulfate, ang conductivity in table 1,

In addition, the PH of all the wells wasg outside the pws range 6f-6.5 to

_8.5.

because the iron and manganese Concentrationg were neglected, Some of
the wells were cased with metal pipe and, therefore, the metalg data in
soﬁe_welis'might be unreliable, The Comparisons of figure 4 are,

therefore, based on the mineral content of the Samples excluding irgn and

manganese,
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Well Al is somewhat different from the rest of the wells in that
chloride, sulfate, and bicarbonate ali contribute ahout equal amounts to
the anion total. Wells Al and B7 are distinct from the rest of the wells
in that the residue (TDS) concentration is much lower than the rest,

This is indicated by the shortness of the bars in figure 4. Well B7 is
distinct from all the other wells in that its PH was 10 while the pH of

all the rest of the wells was approximately 6.

Addiﬁional groundwater data were collected to confirm the discussion
above. These data are alsc shown in table 1. Wells Al and A9 were
sampled as well as two ponds. Pond A is the pond found at Site 3 while
Pond B is the pond at Site 1. The.August 1988 data for Wells Al ang A9
compare within the order of magnitudes established during the 1981-33
period with the exception of Mg.and-Ba in well Al and Ba and Fe in

well A9 indicating thé water quality at these two locations has been
relatively stable. The pond data are of interest because they lie within
_the ranges of the well data. This indicates that, with the exception of
iron and zine, the wel:l data are probably reliable. However, the 1988
analyszs showed that cadmium was hlgher than the DWS in wells Al and A9,
The cadmium levels in the ponds were below the DWS. This suggests that
the éadmium in the groundwater is already high. The lower cadmium levels
in the ponds might be the result of the ox;dlzlng conditions provided by
the exchange with the atmosphere or simply a cadmium concentration
gradient in the groundwater under the plant site. Further data will be

needed to determine whether cadmium is naturally occurring in the strip
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mine areas. Although the casings possibly increased the iron and zinc
concentrations for some of the wells (Al and A9 in particular) the pond
data indicates that iron concentrations in the groundwater are indeed
high. The pond data also confirms that the groundwater beneath the plant

site is generally of poor quality.

Groundwater Hydrology

Groundwater occurs on the Paradise site in the Lisman Formation where
- present and in the spoils remaining from strip mine operations. The
Lisman Formation in the vicinity of the plant has been disturbed to the
point that it is not considered usable as a water source. The deeper
Caseyville Formation is expected to receive little use because of its
depth and is not of concern in this evaluation because low permeability

formations exist between it and overlying groundwaters.

.Groundwater found in the upper strata is derived from local precipitation
and generally conforms to topography. Depth to groundwater in the wells
located on the site range from 6 to 22 feet below surface. There are
.numerOus ponds and lagoons (many are abandoned strip mine pits) in the
area that are directly influenced by the groundwater. Several TVA ponds
‘also influence groundwater elevations and local groundwater movement
patterns. Groundwater gradients in the plant site areas indicate

movement is toward the Green River and Jacobs Creek drainage basins.
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Proposed dredge pond sites 1 and 3 are abandoned strip mine pits. The
water in these ponds is believed to bhe in direct connection with area

groundwater.

Leachate Qualit

The expected quality of leachate from the dredged ash was estimated in

three ways.

The first estimate was based upon an EP Toxicity Test performed on a
composite of three samples obtained from the existing fly ash pond. The
EP Toxicity Test is an extraction performed over 24 hours at pH 5. The
results from the composite sample are shown in table 2. If the fly ash
extract were to exceed the maximum concentration shown in table 2, it
would be classified as a hazardous waste. Table 2 shows the fly ash to

be nonhazardous.

The second estimate of leachate quality was obtained from an examination
of the ash pond effluent Quality shown in table 3., Table 3 was based on
data collected during the period 1973 to 1974 and 1985 to 1988 and is

presented to show the typical concentration ranges.

Because the ash pond effluent is more oxidized than the leachate, the ash
pond effluent concentrations will be lower for most species. Even so, a
review of data for the period 1976 through 1980 indicated the ash pond

concentrations of cadmium, iron, and manganese exceeded the DWS during
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each of the five Years. The Ep Toxicity extract shown in table 2 also
shows cadmium above the Dws. Table 3 also shows the ash Pond water to
have been of very low pH in 1873-74, lower than the pH 5 which is the
basis for the Ep Toxicity Testing, Solubility of most metals generally
increases with lower pH. For example, the PH of the ash pond has risen
significantly since the mid-1970s Primarily due to diversion of the
bottom ash pond discharge into the fly ash pond., As a result, several of
the metal concentrations in the 1985 to 1988 period are observed to he

less than in the period 1973 to 1974. 1t is uncertain whether the PH of

originates ig lower than the ash pond discharge; Acidic conditiong could
result in the leachates from the dredge pond that contains some metal
concentrations in excess of the DWS., 1In order to determine how the
dredged ash wil] behave, data wili be collected from an interim internal

.dredge cell within the ash pond which will he conducted during November

and December of 1988,
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Analzsig Performed

RCRA extract, ug/L
Selenium, RCRA extract, HKg/L
Cadmium, RCRaA extract, ug/r
Lead, RCRA extract, ug/L
Barium, RCRaA extract, ug/L
Chromium, RCRA e@xtract, ug/L
Silver, RCRa extract, ug/L
Mercury, RCRa extract, Hg/L
PH on RCRA Waste, stq. units

Arsenic,

~19.

Table 2

TY TEST RESULTS -
FLY ASH COMPOSITE

Result

<100
<100
17
70
300
<50
<10
<2
7.9

PARADISE
Maximum
Concentration
Before Declared
Hazardons Waste DWS
5,000 50
1,000 10
1,000 10
5,000 50
100,000 1.000
5,000 50
5,000 50
2,000 2
£2 or >12.5 6.5-8.5

A thira estimate was derived from an analysis of the elemental

composition of the ash itgel

aqgueous Concentrations,

elements leached fronm fossil

3

fuel wastes.

and release durations of selected inorganic



Paramets~g Minimum
Flow, gai/min 3,100
kalinizy, phenol, mg/L a5 CaCoyq 0
Conductfzity. umhos /cm 615
Hardness, total, mg/L as CaCo, 185
PH, std. units 3.6/6.2
Solids, :isso]ved, mg/L 141
Solids, iuspended, mg/lL 2
Aluminys, mg/L 3.6/7.12
Ammonia, 79/l as N 0.02
Arsenic, mg/L <0.005/.002
Barium, g/l 0.2
Bery]]iun._mg/L ' <0.01
Cadmium, g/l 0.023/<.007
Calcium, ag/lL 94
Ch]oride. mg/L 5
Chromiym, mg/L 0.012/.004
Copper, g/l 0.16/.009
Cyanide, ng/L <0.M
Iron, mgsL 0.337.00m
Lead, mgsL _ <0.M
Magnesiun. mg/L 9.4
Manganese. mg/l. 0.29/.047
Mercury. g/l . <0.000?2
Nicke1, Ig/L o 0.06/.004
- Phosphat;, total, mg/L as p <0.01
Seienium, mg/L <0.001
Silica, ag/L . 10
1lver, /L <0.M
Sulfate, ng/sL 240
Zinc, masy 1.177.0m

Average
—'Erage

6,212.5
0

810
261.5
4.4

508
62.5
7.27.29

0.4
0.010/.004
0.3
0.0
0.037/.004
136
7
0.087/.002
0.31/.0]2
<0.10
1.44/.950
0.067.00m
14
0.48/,29
0.0003
1.1/7.028
0.02
0.002/.005
12.6
<0.01
358
1.51/.042

~Single vzlues are data from the 1973 14 1974 periog.

Values 2Zove the slash are from the 1973 to 1374 period.

Values beloy the slash are from the 1985 to 1988 perijod.

Maximym
—221muim

8,800

0

1,125

520
6.3/8.4
820

256
B.8/.76
1.4
0.023/.008
.4

0.02
0.052/.008
180

14
0.177.0m
0.45/.009
<0.07
6.6/5.2
0.27.003
20
0.63/.52
0.0006
0.73/.062
0.06
0.004/.0]2
15

<0.0

440
2.7/0.12



Table 4

PARADISE ASH ANALYSIS

Composition
Element (mg/kg)

Al < 129200.000
‘Ba = 380.000
Ca = 11100. 000
Cr = 190.000
Mo = 38.000
8i = 221100.000
Sr = 170.000
S = 800.000
As = 107.000
B = 513.000
cd = S.OdO
Cu = 150.000
Fe = 166900. 000
Mg = 5100.000
Na = 3000.000
Ni = 120,000
Se = 5.000
Zn = 440,000

Composite of three samples taken from
Paradise fly ash rond in July 1983,

WRC 0100K

i
»
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Table 5

FOWL LEACHATE CONCENTRATIONS PREDICTIONS

Leachate Concentration
Constituen DWS PH = 4 PH = 6 PH = 8

Al, ug/L 4037 149 822
Ba, ug/L 1000 254 253 253
Ca, mg/L 395 394 394
Cr, pg/L 50 40 2 2
Mo, ug/L . 1879 679 672
§i, mg/L 26 26 27
Sr, ug/L 1624 1616 1620
S04. mg/L 250 960 945 945
As, pg/L 50 109 99 99
B, ug/L 2856 3907 5343
Cd, pg/L 10 34 2 2
Cu, ug/L 1000 244 4 4
"Fe, ug/L 300 511 21 5
Mg, mg/L ' 8 2 1
Na, mg/L 8 11 14
Ni, pg/L - 197 13 9
Se, ug/L 10 1 41 104
Zn, ug/L- 5000 747 10 10

TDS, mg/L 500 772 761
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leachate PH be more near 6 than 4, cadmium Concentrations should not be

river water quality ang, therefore, would not likely be developed as a

e iafét sup§1y Source,

Precipitation woylq be desirabile. Adsorption wouig be facilitateq j¢
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would be jip direct contact with the groundwater, There would be no seoil
to adsorb Some of the metals in the leachate ang the pH woulg be expecteq

to remain low, thus removing the potential for much Precipitation,

Site 2 coulg more easily he constructed with 50il between the pond botton

and the groundwater., 71p addition, the groundwater near site 2 ig high in

‘Leachate flux rates to groundwater cannot be calculated without
sité-speéific data, but are estimated to bhe very large, several hundred

thousand gallons per year or greater. Because of bPrecipitation, this

prevent infiltration.. However, the dredge pond could be drained
following the'dredging_activity, thus substantially decreasing the

leachate fiyx to groundwater,
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‘SURFACE WATER



—
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Site 2 igs located in an area- already impacteq by scrubber.sludge. The

Plan. jin order to Serve its pew role. Fish Surveys made jn ponds at

vegetation; whereas the edges had dense growth of Mirophy11um Sp. (water

milfoil),




resulted in stunteg Populations with POOr recreationaj value, At site 2

biota of Jacobs Creek are not eipected. To verify the no significant

adverse impact assumption, Tva will conduct a 7-day static renewal
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toxicity test using Ceriodaphnia ang larval fathead minnows during the
interim interna} dredging operation and evaluate changes from baseline

toxicity., 1If significant increases in toxicity are detecteq,

Additionally; previous studies showea that chronic toxicity was indicated
fbr the 24-hour Samples and thisg toxicity increased {although not
linearly) with increasing retention time (there were no notable
differences in routine chemical Parameters), Duye to possible differences

between the laboratoryescale test and actua) ash pond conditions, the
determined ip ambient conditions, Accordingly follow-up toxicity studies
volume. If toxicity is identified, appropriate corrective action will be
implemented as required by Tva's NPDES permit,

WETLANDS

little since initial inspections were carried out in 1980. Ponds on all
sites have remained in an open water condition, Submergent or

floating-leaved aquatic bed wetlands which often evolve on ponds of this
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type have not developed. Algae and aquatic moss have developed along
certain areas of shoreline where sunlight penetration has encouraged the
growth of some biomass. Wetlands that surround the ponds on all three

sites are classified (Cowardin, et al., 1979) as:

System - Palustrine

Class - Emergent Wetlang

Subclass - Persistent

Water Regime Modifier - Semipermanently Flooded

Other Modifier - Excavated

The major wetland species that have developed around these ponds are

. common reed (Phragmites communis), common cattail (Typha latifolia), ana

slender spike rush (Eleocharis acicularis), These are essentially the
S==MRdllS acicularig

Same species observed on these ponds the last eight years,

.Ponds on any of the sites should not be considered rare, unique, unusual,
or significant wetlands. They do, however, contribute to the wildlife
resources of the area by providing habitat for migrant—wintering and

resident waterfowl, shore birds, wading birds, and marsh birds. These

monotypic open grasslands.
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disrupted drainage ways, and constructed drain ways were created during
the reclamation Process. These small wetlands do not centribute to
wildlife significantly but are important to the eventual recovery of

disturhed habitat. These wetlands, like all wetlands on the site, are

dredge pond. The site containg an open water pond of approximately
3.4 acres, Surrounded by open grassland. Emergent wetlangs are present
along the edge of the pond and along a small ditch that drains into the

north end,

. Development of site 1 will not impact any Significant wetlang habitats,
There will be some loss of migrant—wintering waterfowl, shore birgd,
wading bird, ang marsh bird habitat. There would also be some loss of

resident Canada goose habitat,

Site 2: Site 2 is almost entirely open grassland with a smal:l pond

located on the north ang west boundaries, Both ponds are less than one
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rush which is excellent waterfowl, marsh, and shore bird food. This is
the only pond on the three sites where this particular wetland plant was
identified. The two ponds on site 2 provide only very limited habitat
for any wetland wildlife species because of their small size and the

amount of present disturbance on and near the site.

Site 3: Site 3 contains the largest pond of the three areas. This pond,
which is approximately 8 to 10 acres in size, supports emergent wetlands
along most of the shoreline and provides habitat for migrant-wintering
and resident waterfowl, shore birds, wading birds, and marsh birds. This
pond is big enough and biologically productive enough to attract large
numbers of these species. It appears to support a healthy food chain as
evidenced by large numbers of aquatiec invertebrates, reptiles, and
amphibians and the evidence of heavy fishing pressure aleng the
shoreline. The majority of the runoff that empties into the pond on site
3 enters from a large wetland situated in a cove at the base of a ridge
~just north of site 3. This wetland is an important feature of the

habitat surrounding site 3 and should be left undisturbed if this site is

developed.

fhe development of a new £ly ash dredge pond will not impact significant
wetlands or wetland habitat on any of the selected sites and there is no
practicable alternative to impacting these deminimus wetlands. The areas
surrounding these sites support habitat similar to that which would be
disturbed for the fly ash dredge pond. 1In addition, open water habitat

which would be Principally disturbed on sites 1 and 3 appears to have
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recently undergone considerable expansion just west of site 2, Thus,
from the wetlands viewpoint, site 2 is the preferred site for development
of a fly ash dredge pond. The development of this site would result in
the fewest impacts to wetlands and, thus, be consistent with TVA pelicy
on implementation of Executive Order 11990, Protection of Wetlands.

Site 3 is the least desirable site due to the presence of the highest

quality wetlands and wetland habitats of the three selected sites,

WILDLIFE

Terrestrial habitat on the three sites is almost entirely open grasslands
with some portionms supporting shrubby tree growth. The major herbaceous
species are fescues (Festuca sp.) and Sericea lespedeza (Lespedeza
gurreata). The existing ecotone is presently providing habitat for small
furbearers, rodents, reptiles, and bird life, such as eastern meadowlark
and horned lark, which prefer open grasslands and are abundant on all the
~areas. The existing terrestrial habitat is also attractive feeding
ground for several raptor species, such as American kestrel, red-tailed
hawk,. and northern harrier, These areas are also expected to attract
other predators, such as foxes and coyotes, which will utilize the
abundant rodent populations. There is evidence of white-tailed deer use
of the site, and the grasslands have attracted a good population of

resident Canada geese which are nesting around several of the ponds.

The ponds and surrounding wetland habitat Support a variety of organisms
from the bottom of the food chain up. The ponds, particularly on site 3,
are inhabited by substantial numbers of aquatic insects, fish,

amphibians, and reptiles. This, in turn, has attracted a variety of
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resident and migratory avian wetland wildlife species. The emersent
vegetati:z along the shoreline has further encouraged wildlife =7
providizz cover, food, and nesting habitat for many passerines, wading

birds, s2ore birds, and marsh birds.

There arz 20 known threatened or endangered or other sensitive species
which wzi1ld be affected by the proposal. The development of a -ew fly
ash dreize pond will not impact significant wildlife habitat oz any of
the selscted sites. The areas surrounding these sites support -abitat
similar -o that which would be disturbed for the fly ash dredge zond.
Site 2 i3 the most disturbed of the three selected areas. The site is
bordereZ can three sides by heavily used roads; large conveyor nachines
are presazatly on the area; and parts of the site do not appear -2 have
been comletely reclaimed. Therefore, from a wildlife standpoizt site 2
is the :referred site for development of a fly ash dredge pond. The
developnect of this site would result in the fewest impacts to wildlife
~habitats. Site 3 is the least desirable site due to the presezce of the

highest juality wildlife habitats of the three selected sites.

CULTURAT EFSOURCES

The prozosed fly ash pond would not affect cultural resources z: any of
the thrze sites. All three sites proposed for the fly ash poné have been
previously altered by mining to the extent that investigations for

culturs. resources are not warranted. A historical site, 014 2irdrie



-35-

Furnace, is located downstream of Paradise at Greem River mile 99L.

Site 3 is bordered on the northwest by a proposed road which would
providé access to the furnace. HNo adverse effects on this historic site
would result from development of the dredge pond at this location

provided access to the furnace is maintained.

AIR QUALITY

Construction of the proposed dredge pond will result in temporary
fugitive dust emissions from clearing and grading during site
preparation. Gasoline and diesel fueled equipment and vehicles used in
construction will emit minor amounts of combustion pollutants, such as
particulates, carbon monoxide, and nitrogen oxides. If debris cleared
from the site is disposed of by open burning, additional small amounts of
particulates and carbon monoxide will he released. Any open burning will

be conducted in accordance with applicable State and local regulations.

Air quality impacts during operation will depend on the method of
disposal. Material will be hydraulically dredged and conveyed to the new
pond by pipe. Any air emissions from transport will be negligible. If
either site 1 or 3 is chosen, all material will be handled and ponded
wet. Fugitive dust from such operations will be minimal. If site 2 is
chosen, stacking will be necessary. Material in the disposal pile will
initially be wet. As necessary, the pile will be wetted to reduce dust
emissions., Surfaces will be revegetated as socon as practical, and the

active area of the pile will be kept as small as possible to further

reduce dust.
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With proper mitigation, this project should not significantly impact air

quality.

FLOODPLATN

All three of the candidate sites are located outside the limits of the
identified l-percent chance (100-year) and 0.2-percent chance (500-year)
floodplains and would therefore be consistent with the requirements of
Executive Order 11988 and TVA's floodplain management policy. Normal
site drainage practice would be followed in providing drainage from the

local site area.

. CONCLUSION

Although use of site 2 would result in the least environmental impacts,
none of the sites considered support unique or irreplaceable
environmental resources or habitats. Site 3 contains the bhest wildlife
habitat, highest quality wetlands habitats, and the best fishery
resource. No significant environmental impacts will result from the
development of any of these areas provided proper considerations are
incorporated into design of the facility to protect groundwater resources

from further degradation and commonly accepted best management techniques
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are used during construction, operation, and reclamation to prevent

erosion and air quality impacts.

COMMITMENTS

Water quality data will be collected from the discharge of the
internal ash pond dredge cell to determine whether dredged ash will
revert to more acidic conditions when isolated from the main body of
the ash pond and its neutralizing effects. Changes in indicator

metal concentrations and pH will be monitored over the 4- to b6-week

dredge operation with at least two sample collections. If

statistically significant changes in metals concentrations or pH
drops of 1.5 units or greater occur, the analysis of leachate impacts

on groundwater resources will be reevaluated.

A 7-day static renewal toxicity test using Ceriodaphnia and larval
fathead minnows will be conducted during the interim intermnal
dredging operation to evaluate changes from baseline toxicity. If
significant increases in toxicity are detected, recommendations will
be developed for future work. If water quality data collected under
commitment 1 indicates drops in pH of more than 1.5 units, the 7-day

static renewal toxicity tests will be repeated.
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3. Follow-up toxicity studies will be conducted upon completion of the
dredging operation to evaluate the differences in toxicity resulting
from the increased ash pond volume. If significant toxicity is

identified, appropriate corrective action will be implemented.

4. The ponded area in site 1 will be filled so that the pond bottom is
two feet above the existing groundwater level. Fill will consist of
material approved by the State of Kentucky geologist. The discharge

ditch will meet applicable State requirements.

5. The dredge pond will be drained, sloped, covered, and reseeded to
decrease surface infiltration that could produce surface seeps and/or
the leachate flux to groundwater. This work will be performed within

a reasonable time after completion of dredging activities.

2037k
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DRAFT ENVIRONMENTAL ASSESSMENT

DEVELOPMENT oOF DREDGED ASH DISPOSAL AREA
PARADISE FOSSIL PLaNT

Introduction

Paradise Steam-Electric Plant (PAF) is a 3-unit, 2,558-Mue coal—-fired
facility in Muhlenberg County, Kentucky. The plant is located on the
west bank of the Green River at Green Riyer Mile 100.5, Construction for
units 1 and 2 began in November 1959, and Commercial operation begin in
May and November 1963. Each of these units has & nameplate rating of

704 MWe each. In February 1970, unit 3 was accepted for commercial
operation. Fly ash from this plant is sluiced to a settling pond, with
supernatant discharged at an average flow of 53,19 cfs to Jacobs Creek, a

small tributary of the Green River,

This project is to construct a dredge pond near the Jacobs Creck ash pond
capable of storing at least 1x106 cubic yards of fly ash dredged from

the ash pond. This will provide approximately 10 years of additional fly
ash storage in the fly ash pond. Effluent from the dredge pond wili ba

returned to the Jacobs Zreek ash pond for discharge to Jacobs Creek

———
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Approximately 245 acres of land will be purchased under this project for
the dredge pond although the pond itself will constitute only about

50 acres. Construction is expected to begin in June 1989, and dredging
in February 1990. Based on the latest pond volume survey and forecasted
operation, Paradise would be without Fly ash storage space in November

1990 without this project,

This assessment is to evaluate the environmental consequences associated

with the purchase and development of a new offsite area for dredged ash

OperaA { 1nn
disposalfat par.

flternatives Considered

The selection of an environmentally acceptable disposal alterni. ive was

based on the following criteria:

. ., 6 .
1. A storage volume equivalent to a minimum 1x10" cubic yards.
2. The proximity of the site to the active ash pond .

3. The cost of site develophent and operation.



including

groundwater, surface water, biota, and cultural resources,

In the selection of a site for development of additional ash disposal,

the following alternatives have been Considered.

Alternative 1—Construct two dredge cells in the old scrubber landfi}l
aroa .

dredging,

old scrubber landfill,

$3,932,131. high costs

associated with reclaiming ash and moving it to

~ther areas between
dredging operations .

Alternatiyve 2—Constryct two dredge areas,

one in the old scrubber
landf:11 area,

the other on an additicnal 245-acre tract.

Under thi: option dikes landfil]
area sufficient to contain 331,000 cubic vards of diedged naterial, 1p

addition, a 245-acre tract of land would he Purchased,

This areg wot i

e
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material on 50 acres of the site. The total tosts associated with this

option are $2,692,000. The costs associated with this option are less

the dredging areas to othar areas for Permaneni disposal, However, this
option is higher in cost than alternatiye 3 becayse of the nead to

tonstruct more diked areas,

Alternatiye 3-—Deuelop one dredged ash disposal area,

Alternatiue 4—No action

The ne action alternative is infeasible because free water valume myust be
restorad in the ash pond if tha plant is to contirye uninterrupted
opera..ion. Paradise Steam Plant is one of TVA's largest & . Mos+

reliable plants and ic essential tgo base load Operation.



Figure i

CONSTRUCT DREDGE ponp AND DREDGE ASH POND
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Potential Sites Considered

Site 1—Although the total acreage of this site is g little larger than

each of the othep two sites Considered, site 1 would require developmant

pond of approximately 3.4 &Cres surrounded by open grassland, part of

It consists of Previously mined lands which were reclaimed ane is now
open grassland. Two small hallow: were left in the area which centain
small ponds, This area was discussed in 4 previous EA for development of

coal-wash refuse angd scrubber sludge disposal areas. The ares js on a

t-oject,



Site 3—Thijs 109@§E§t;'area is at the northern boundary of the Current

reservation adjacent to the Green River. It consists primarily of mined
land which has been reclaimed. Strip mine pits in the area were left as
part of the reclamation process, This area.was considered in g Previous
EA for use as & permanent coal-wash fines refuse and dredge material
disposal area. At that time the lake had already been partially filled
with dredge materials from construction of nearby coal barge docking
facility., The area is currently used for disposal o miscellaneous
dredged materials when required, Although development of this area wou ld
not require a great deal of diking to contain the desirec volume of
dredged ash, use of this ares is complicated by other factors. 7Its
remote distance from the active ash pond and its location on the other
side of the plant would make it very difficult and costly to construct

dredge lines 1o this site., It would also he difficult or impossible to

treatment,

Preferred Alternative

Based ogn consideration of the engineering and economic factors discussed
above, the prefervred alternative is to construct the 50-acre dredge
settling pond [om) site 1. This site will be purchased by TVa and

developed for the disposal of 1x106 cubic yards of dredged ash. Dikes



will be constructed from the best locally available material based on

soil tests, probably obtained from a borrow area in the nearby scrubber
stacking area. The top of the dikes will be at 460 feet of elevation
(see figure 2). This area now drains toward upper Jacobs Creek. Raturn
flow from dredging will be routed back to the ash pond and will flow by

gravity through the existing natural drainage for the area adjacent to

W

the preferred site. Diking will prevent flows into the upper Jacobs Y

Creek area.

P
Upon completion of construction, piping will be ésﬁ*m&fhﬂﬂ'From th: ash

pond dredge to the dredge area. The estimated time to complete the
dredging of 1x106 cubic yards of ash from the active ash pond is
appreximately ten months. After completion of dredging the ash woul: be
ai:owed to dewater and the area would be contoured to promote natural
rainwater runoff. The ash will then be covered and seeded in accordance
with State closure requirements. Appropriate erosion control features
will ve includecd in the design to allow for an environmentally acceptable

final closure,

Completion of this project will restore approximately 10 years of storage

volume to the active ash pond.

Consideration of the envirommental factors associated with the use of the

three areas considered is discussed in the following sections,



Figure 2
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I. INTRODUCTION

The Paradise Fossil Plant is located on the west bank of the Green River at mile
100 in Muhlenberg County, Kentucky. The plant is located in western Kentucky, 5 miles
east of Drakesboro. Paradise Fossil Plant has three units. Units 1 and 2 went into
commercial operation in 1963. They had a rated capacity of 1300MW and were uprated
to 1408MW in 1965. Unit 3 became operational in 1970 with an added rated capacity of
1150MW to give an overall plant capacity of 2558MW. With cyclone firing of the
boilers, the units produce approximately 80% bottom ash which is tapped from the
bottom of the furnace and 20% fly ash. Electrostatic precipitators remove the fly ash
from the flue gas. The fly ash is collected in hoppers under the precipitators and
conveyed pneumatically by a dry vacuum system to an elevated separator tank. Water jet
exhausters located at the tanks mix the fly ash with water. The ash and water slurry from

all three units is then pumped to the ash disposal areas.

II. HISTORICAL DEVELOPMENT

Four fly ash disposal areas were initially designated to receive fly ash from Units
1 and 2. By 1967, Area No.l1 and Area No. 3 were filled and graded to proper elevations.
Area No. 1 is currently part of the coal storage yard and Area No. 3 is the site of Coal
Yard Drainage Basin No. 3 and plant parking. During this time, Area No. 2 was being
sluiced into. The origingi{ dikes for this area were at EL 406 and designed with extra
width at the top for futufe dike raisings. By late 1967, Area No. 2 was divided into two

areas, Area 2A and Area 2B, by a 1200-ft dike to facilitate better settling time. At this

time, several dikes were relocated outward and raised a few feet in several sections. In




1968, Area No. 4 was being sluiced into. Area 4 was filled in 1970 and is currently part
of the coal storage vyard.

In 1970, Area No. 2 Qikes were raised to EL 416 to provide for additional ash
storage. It was anticipated that after Unit 3 began operation in 1970, Area 2A and 2B
would provide storage for only an additional 2 % months. Consequently, an ash
reclaiming hopper for loading ash, located at the south end of ponds 2A and 2B, and an
overland ash conveying system were constructed and used to transfer ash from Area 2 to
nearby abandoned strip mine pits south of the plant for disposal.

During the design phase of the plant Units 1 and 2, preliminary studies had been
made of the Jacobs Creek Area,located approximately %2 mile south of the plant, to
utilize this area for future ash disposal. In 1970/71, the Jacobs Creek F ly Ash Disposal
Area pond was constructed, with the original dikes, left from strip mining operation,
raised to approximately EL 411. The Jacobs Creek Fly Ash Disposal Area received only
sluiced fly ash.

After 1971, only bottom ash was received at Areas 2A and 2B and the overland
conveyor system continued in use for bottom ash storage at the mine pits until the early
1980s. In the early1980s, TVA marketed its bottom ash to Reed Minerals for use in
shingles and as a sand blasting material. Since this time, Reed Minerals has reclaimed all
the bottom ash from Area 2A and 2B for their use.

In 1981, the plant bg‘éan raising Jacobs Creek Ash Disposal Area dikes to EL 420
to add more storage to the lérea. Then, in 1988, an internal dredge pond, Dredge Cell A,
was constructed inside thfef pond to provide additional storage. Fly ash from the Jacobs

Creek Fly Ash Disposal Area was dredged to this area and was discontinued by 1991.

b

¥
j)

J001¢




During this time, another internal dredge cell, Dredge Cell B, had been constructed and
also dredged into. In 1993, the east dredge cell, located approximately % mile west of
Jacobs Creek Fly Ash Disposal Area, was constructed to accept dredged fly ash from

Jacobs Creek Fly Ash Disposal Area. The plant stopped dredging into this area by 1994,

IIl. SITE DESCRIPTION

The area for the Jacobs Creek F ly Ash Pond Area Extension is adjacent to and

south of the existing Jacobs Creek Ash Disposal Area. Changes to the existing conditions

of this area were required to make the area adequate for use as a sluiced ash disposal area.
The existing dikes left from previous strip mining operations along the southern anc

eastern portions of the area were too low to allow the pond to be operated above the

v ¥

i ib

year flood elevation. In order to meet environmental standards, it is necessary for t

pond to be totally contained above the 100-year flood elevation and allow enough
retention time for suspended solids to settle out before discharging to open waters.
Therefore, dikes were raised from approximate elevation 400 to elevation 408 and tie into
the existing Jacobs Creek Ash Disposal Area south dike. The breach through the existing
dikes near the southeast corner (Peabody KPDES permitted discharge) was closed and the
Paradise Fossil Plant KPDES discharge was relocated to near the existing Jacobs Creek
Fly Ash Disposal Area in accordance with state and Corps of Engineer requests during
the permitting process. ‘Iﬂ)ike roads have a crushed stone surfacing and dike slopes have
established vegetative cover. A channel was constructed at the west end of the existing
south dike to allow inﬁow into the new pond from the existing Jacobs Creek Ash

Disposal Area pond. A divider dike was constructed in the northeast portion of the area




to form a stilling pool. A channel through the divider dike and floating boom were
installed on the south end of the divider dike. This allows for proper settlement of
suspended solids before discharging through three spillway and skimmer structures and
through three 36” diametér concrete pipes to Jacobs Creek. Stairs were constructed from

the top of dike to the outlets for ease in taking samples for environmental monitoring.

IV. ASH DISPOSAL OPTIONS

There were several options considered before the Fly Ash Pond Area Expansion
was considered to be the least cost solution to the depleting ash storage problem.
Option A
Dredging 350,000 cubic yaré!ls of material to the existing east/west dredge cells was
considered. This option extended the life of ash disposal only 3 % years to June 2002.
The cost of the project was estimated to be $1,840,000.
Option B
The construction of a dry collection system and dry stacking operation was considered.
The capital costs for this 6ption were extremely high at an estimated cost of $41,000,000.
It was also determined that the cyclone furnace does not produce the quantity of fly ash
necessary to support a dry collection system.

Option C

Raising the internal dredg/é cells in Jacobs Creek Fly Ash Disposal Area and dry stacking
/
fly ash in this area was considered. This option would cost an estimated $8,500,000. A

solid waste permit WO},{ld also be required in this case.




Option D

The construction of a new ash pond south of the scrubber pond was considered. Fly ash
material would be dredggd here, then reclaimed and dry stacked. This option was
considered not to be feasible due to the location of environmental wetlands on the site.
Option E

Constructing the Jacobs Creek Fly Ash Pond Expansion Area was chosen as the least cost

option at an estimated $1,100,000.

V. COSTS OF PROJECT

V1. PROJECTED USE OF SITE

Based on current generation projection for the next 15 years average high load
coal burn forecast, it has been determined that the projected amount of fly ash produced
which is sluiced into the active ash disposal area is 108,173 cubic yards per year. Based
on this projection, the Fly Ash Pond Area Expansion will have a storage capacity of
approximately 18 years, with the existing dikes at elevation 408. A second lift to raise
the dikes to elevation 420 can provide additional ash storage capacity of approximately
21 years. At this time, the north dike of the Fly Ash Pond Area Expansion will be

breached and a floating boom installed so that the Jacobs Creek Ash Disposal Area

/
stilling pool and discharge structures will be utilized.
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Peabody Ash Pond
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FROM THE NORTHWEST CORNER OF THE FLY ASH POND EXTENSION NONCONTACT LEVEL MONITORING DEVICE AS MANUFACTURED BY

AREA. FOR THE INITIAL DIKE TO EL 408, THE BORROW REMOTE DATA SYSTEMS, INC., P.O. BOX 2522, WILMINGTON, N.C. 28
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SHALL BE A MINIMUM OF 25 FEET FROM TOE OF EMBANKMENT. IN FLY ASH AREA POND EXTENSION
CRUSHED STONE SURFACING FOR THE TOP OF DIKE, SHALL Bt
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EQUIPMENT AS SHOWN ON 10W3274-4. THE PLACING OF THE 200

TO 400 POUND STONES IS TO CONTINUE TO EL 395. THE TOP

M T CSTNANCS AD O ALINZEMYy WAITTEY <A AL

MINIMUM O;’-‘ 6 INCHES OF COMPACTED CRUSHED STONE PER
SECTION 1032 TO MAXIMUM EL 385.5.
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INACTIVE AFTER FUTURE
DIKE RAISING TO £L 420 i v

Al

NOTE A:

TE COLITHERN _MNC CINOATING
CANIN LiN\J

Il DOV ] LAY Wi/ ..o 1 EI N s N

BOOM WILL BE UTILIZED FOR
THE INITIAL DIKE TO EL 408.

THE NORTHERN—=MOST CHANNEL 2. DIKE SLOPES SHALL BE SEEDED WITH TYPE 8, MIXTURE 1 FOR FALL
WILL BE CONSTRUCTED FOR THE PLANTING OR TYPE 6 MIXTURE 1 FOR SPRING PLANTING. GRASSED
FUTURE DIKE RAISING TO AREAS ARE TO BE FERTILIZED AND MULCHED IN ACCORDANCE WITH
EL 420. THE SOUTHERN-MOST SECTIONS 580 AND 582.

CHANNEL WILL BE ABANDONED 3. EARTHFILL SHALL CONSIST OF SOIL PLACED IN LAYERS WHOSE

AND THE FLOATING BOOM SHALL COMPACTED THICKNESS DOES NOT EXCEED(18\INCHES. EARTHFILL

RF RFUSFEFD FOR THF NORTHFRN-— CLIALT D HINTOADMI Y AAMDACTEN WTTU A CMANTL WLICCH
= PR A R PRI PRAAE R R DML D \VJINLE ANV | A/IVHT AN LU ¥Y L bit I”\‘QIVIUVHI LA iy

MOST CHANNEL. (VIBRATORY)ROLLER TO AT LEAST 95% OF MAXIMUM DRY DENSITY AS
DETERMINED BY ASTM D-698 PROCEDURES (STANDARD PROCTOR).
MOISTURE CONTENT OF THE EARTHFILL SHALL BE WITHIN +3% OF
OPTIMUM_MOISTURE CONTENT. NO ROCKS LARGER THANJTOVINCHES

(TN DIAMETER SHALL BE PLACED WITHIN THE DIKE FILL. IN=PLACE ™\
DENSITY TESTS USING THE SAND CONE (ASTM D1556) RUBBER

BALLOON (ASTM D2167) OR NUCLEAR (ASTM D2922) TEST METHODS

SHALL BE MADE AT A RATE OF AT LEAST ONE TEST PER EACH 5,000

CUBIC YARDS OF EARTH FILL PLACED OR A MINIMUM OF ONE TEST

PER DAY THAT EARTH FILL IS PLACED. IF NUCLEAR METHODS ARE

, .
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NOTES:
1. ALL WORK SHALL BE IN ACCORDANCE WITH THE T-—1 SPECIFICATIONS
UNLESS OTHERWISE NOTED.

& INITIAL
(1;1._»'”'408) -//

1?4;03
J S8 )*3

1385 &,,,f‘..“ {
SddD 3
N 333, oooJ—- N

7
/

, 1 USED, SUFFICIENT NUMBERS OF SAND CONE OR RUBBER BALLOON
N 332,500 TESTS SHALL BE PERFORMED TO CORRELATE AND VERIFY THE
AR _GAUGE RESULTS. J
4, BOTTOM ASH FILL SHALL BE TAKEN FROM THE WASTE STOCKPILE

DDANIINTN Y ROCMN MINCRAIC DIVICTINON N LADTON P(‘\DD(\DATTON
DNV DU L NLLL IVMELINLUINALD ULV LOLINVEN WA PEAMIN O WD VIV L .

THE COARSER OF THE TWO GRADES OF WASTE MATERIAL SHALL Bt
USED FOR FILL.
5. BEFORE PLACING NEW FILL ON EXISTING DIKE, SURFACES SHALL BE F
STRIPPED OF ALL VEGETATION, CRUSHED STONE, AND LOOSE
MATERIAL, SCARIFIED, AND NEW FILL ROLLED TO BOND WITH
EXISTING FILL.
6. TOP OF DIKE MUST BE MAINTAINED A MINIMUM OF 4-~-FOOT ABOVE
THE ELEVATION OF THE WATER IN THE ASH DISPOSAL AREA.

352 500

E 1,643,000 ~

QN N p KwB RG3
EXISTING PEABODY R1]| 2-/2-27 | CMM_|MGH_JJoP__uiG__ | KWB | RGJ | WDH | a23F | D)

PERMITTED DISCHARGE ADD TVA BOUNDARY FOR ASH POND EXPANSION; MINOR REVISIONS
RO|] 1-4-96 [cmM fmoH JuoP oo T KWB | RGJ | WOH | 423F | [ DY orscreiine
INITIAL ISSUE INTERFACE

REV.
NO.

\ DITCH TO DRAIN|
12, THE FILTER BLANKET UNDER THE RIPRAP SHALL BE 6 INCHES >C———\\ (INITIAL DIKE)-

THICK AND IN ACCORDANCE WITH SECTION 570.

I 13. RIPRAP SHALL CONSIST OF SOUND DURABLE STONE, A MINIMUM ~ C

DAYE DSGN ORWN CHKD SUPV RVWO APPD 1SSD PROYECT AS const | REV

3

SCALE: 1" = 200 EXCEPT AS NOTED g

OF 50% WEIGHT, CONSISTING OF STONE AT LEAST 100 POUNDS \ TVA BOUNDARY
EACH IN ACCORDANCE WITH SECTION 575. .

14. PIPE BACKFILL SHALL CONSIST OF EARTHFILL, FREE OF \

PSP 81-3

DEBRIS WITH NO HARD LUMPS OR CLODS LARGER THAN 3 INCHES YARD
IN DIAMETER. COMPACTION SHALL BE BY HAND HELD

COMPACTORS TO A MINIMUM OF 2 FEET ABOVE THE TOP OF T om— ) (Y2 o L~ JACOBS CREEK

PIPE. THE SOIL SHALL BE PLACED IN 6 INCH LOOSE LAYERS -

(MAXIMUM) AND COMPACTED TO AT LEAST 95% OF MAXIMUM DRY [ 2 — EXISTING 24" CM PIPE X ASH DISPOSAL AREA EX
DENSITY AS DETERMINED BY ASTM D—698 PROCEDURES TO BE REMOVED PRIOR TO Mot Ui VMl ALLA

(STANDARD PROCTOR). MOISTURE CONTENT OF THE BACKFILL CONSTRUCTION OF DIKE IN
SHALL BE WITHIN 3 PERCENT OF OPTIMUM MOISTURE CONTENT, THIS AREA —-l— GENE?AL PLAN
DESIGNED BY: DRAWN BY: CHECKED BY: SUPERVISED BY: REVIEWED BY: APPROVED BY: ISSUED BY:

H THE BACKFILL SHALL BE PLACED AS TO MAINTAIN THE SAME
C.LMOUNT _{M.GHRANEK {J.D.PARIS |JLGLOVER }K W.BURNETT |R.G JOHNSON {W.0 HALL

TENSTON
L IN O L\JIN

\

FLEVATION ON BOTH SIDES OF THE PIPE.

\ 15. CRUSHED STONE SHALL BE IN ACCORDANCE WITH SECTION 1032. |
| 1673 cgNSREgg %P% sr;mété E;EE PIRNESAECQFOE?AII\ISCEE[\;VITH SECTIION Aéeso. N PARADISE FOSSIL PLANT
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