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Mr. David McKinney, Manager HDF

Knoxville Basin Office WAG

Division of Water Management

Tennessee Department of Health RNR
and Environment -

1605 Prosser Road ~L. i

Knoxville, Tennessee 37914-3434 R~ 22

Dear Mr. McKinney:

KINGSTON STEAM PLANT - NPDES PERMIT NO. IN000S5452 - RED WATER DISCHARGE

Enclosed are three sets of construction drawings with accompanying
narrative material describing a proposed wetlands treatment system for
treatment of acidic ash pond seepage and runoff at TVA's Kingston Steam
Plant (KIF). This proposal is in response to EPA Administrative Order No.
85-188. The proposed treatment system is 8 replacement to the temporary
pumping system placed into operation on March 19, 1985. It has
considerable promise as a permanent, low cost, and essentially maintenance
and operational free pollution abatement method.

Wetlands treatment is an emerging, innovative treatment technology.
Although there is little information available in terms of engineering
design guidelines, this treatment technique has been successfully
demonstrated on acidic drainage at TVA's Fabius Coal Plant Reclamation
Project in northern Alabama. It has also been proposed to the Alabama
Department of Environmental Management (construction drawings submitted in
December 1985) for treatment of acidic ash pond seepage at TVA's Widows
Creek Steam Plant. However, design parameters are different in each
case. TVA recognizes the uncertainty involved but believes that the
application of wetlands technology at KIF has a high potential for
success. As a compliance backup, however, the existing temporary pumping
system to return collected seepage to the ash pond will be retained until
the KIF wetlands technology has been proven successful.

Please review the enclosed material for construction approval. We are
planning to initiate construction this spring. Should you have any
questions concerning this proposal or would like to observe the operating
wetlands at Fabius, please call Wally G. Carpenter at 632-6654 in

Knoxville.
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MAR 12 1986

Mr. David McKinney

Appropriate NPDES permit application pages are being prepared and will be
forwarded to EPA in the near future.

@ JGM:AKS

Enclosures
cc: HMr. Douglas K. Lankford (Enclosures)
U.S. Environmental Protection

Sincerely,
Original signed by
Alvan Bruch

Martin E. Rivers, Director
Environmental Quality

Agency, Region IV

345 Courtland Street, NE.
Atlanta, Georgia 30365
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Prepared by Jimmy G. Mantooth (OE) with concurrence by Wallace G. Carpenter

WMB:FWL
:i{C. A. Chandley, W7 C126 C-K
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cc: RIMS, SL 26 C-K
0. P. Thornton, W3 D224 C-K
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UNITED STATES GOVERNMENT M H M 'F)
Memorandum TEﬁNESSEE VALLEY AUTHORITY

FCP
¢ 84 0814 001

C. C. Schonhoff, Director of Fossil and Hydro Power, 716 EB-C

FROM : R, W. Cantrell, Manager of Engineering Design (Acting), W11A9 C-K

DATE :  payg 14 1984

SUBJECT: KINGSTON STEAM PLANT - ACIDIC DRAINAGE - ASH POND EAST DIKE

Please refer to the memorandum from H. S. Fox to me dated July 12, 1984
(DES 840713 005).

Attached for your review is an authorization level estimate for the subject
project which you requested in the referenced memorandum. The estimate is
a total project cost estimate containing actual total project costs through
May 1985 combined with costs for remaining work.

Remaining work includes a conmtractor-constructed Bentonite slurry trench
and a CSB~constructed earth cap and crushed stone surface on top of the
embankment. CSB will also cover the exterior slope with 12 inches of earth
and seed and mulch.,

The total project estimate is $958,000. A total of $239,900 has already

been expended, and an additional $718,100 will be required to complete the
‘ project. The estimate assumes construction of the slurry trench will begin

in March 1985, and all work will be completed in FY 1985. In order to

support this proposed construction schedule, design must begin by

September 1, 1984.

Please provide us with the necessary authorlzatlon and funding to proceed
with this work as §oon -as possible.

Original Signed By
Daryl R. Armentrout

R. W. Cantrell

OPT:RSH:EFS

Attachment

cc (Attachment):
R. 0. Barnett, W9D224 C-K
C. Bonine, E7B24 C-K
MEDS, W5B63 C-K
R. A. Painter, W5D181 C-K

..0. P. Thornton, 102 SPT-K

F. Van Meter, 500 SPT-K (3)

Principally Prepared By: R, S. Harris, Extension 3875

ES4222.03

e wisis, BUY U S. Savings Bonds Regularly on the Payroll Savings Plan

TVA-00010841



/ ' | L -
' Est. No. 84-176
Rev. No. RO

[ "eoumr v merezave. PBB 84 0730 00%

PLANNING AND BUDGET BRANCH

' COST ESTIMATE - Date July 27, 1984

ENR Building Cost Index 2417.92

PROJECT: Kingston Steam Plant

FEATURE: _Acidic Drainage Ash Pond East Dike

PURPOSE AND SCOPE: Estimate the total project cost to complete construction of the Ash
Pond East Dike. Actual total project costs through May 1984 as well as all work remaining
are included in this estimate. All remaining work is to be done during FY 1985.
Renovation of the existing haul bridge deck is completed. Work remaining includes a scope
addition consisting of a contract-constructed Bentonite slurry trench and a CSB-
constructed earth cap and crushed stone surface on top of the embankment. The exterior
slope will be covered with approximately 12 inches of earth and seeded. This estimate
supersedes 84-69 R3 (CPS 840119-201). -

G

ESTIMATE REQUESTED BY 0. P. Thornton DATE June 15, 1984

REFERENCE MEMO (IF ANY) 0. P. Thornton to R. A. Painter, July 6, 1984 (FDP 840706 004)

EN DES Cost Estimate Request (if any) AFDPKIF84-0602 (FDP 840615 005)

DCR NO. IJ/ECN NO. PII NO.

CLASSIFICATION OF ESTIMATE

1. Order of Magnitude--Variable accuracy usually based on previous similar cost
information.

2. Preliminary Estimate--Accuracyfinsufficient for budgeting, but a guide to
further interest.

3. Budget or Authorization Estimate--Suitable for budgeting.

4. Detailed Estimate~-Prepared from complete engineering specifications,
drawings, and site surveys.

5. Contract Bid Estimate = For purchase requisition or bid award evaluation.

6. Other -

ESTIMATED COST: $ 958,000

COMMENTS: Total project cost based on actual expenditures from September 1983 through

May 1984 and remaining work to begin in March 1985 and be completed in July 1985.

Attachment:
cc: J. W. Binkley, E7C37 C-K | 7
' C. Bonine, Jr., E7B24 C-K Submitted: \J2::£f \J(

R. W. Cantrell, W1l1A9 C~K ] J. A. Johnson
~ MEDS, W5B63 C-K %
. Frank Van Meter, 500 SPT-K %
0. P. Thornton, 102 SPT-K S ) Reviewed: A 4 Ar

R. A, Painter
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TVA 488 (EN DES-3-77)
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PRELIMINARY DRAFT
KINGSTON STEAM PLANT - ACIDIC DRAINAGE -~ SOILS EXPLORATION - EN DES SOIL

SCHEDULE 82.2

The work requested in FDP 840425 012 has been completed. Its purpose is to
provide information to allow design of a barrier to control permeation of

acidic drainage.

The field exploration was completed between April 16 and May 11, 1984. A
total of 753 lin ft was drilled and sampled at 10 SPT and 3 undisturbed
locations. Boriﬁgs were advanced with a Mobile B-50 drill equipped with
3-3/8-in. and 6-in. id hollow stem augers. Sampling conformed to ASTM

D 1586, D 1587, and D 2488, Progress was slowed by drilling difficulties
in the nonplastic alluvial sands and by numerous electrical and rain

storms.

Site Conditions

The explored area covers an area along the east dike approximately 1900 ft
long with an average surface elevation of 769. Borings were typically 200
ft on center. Borings SS-25 and SS-34 on the southwestern and

northeastern site margins, respectively, intersect relatively impervious
materials. Boring SS-25 intersects the original saprolitic weathered shale
at a depth of 10 ft (el 75‘{). Boring SS-34 penetrates a normally oriented

rolled earthfill dike at a depth of about 18 ft (el T48).

TVA-00010847



The area of main concern is covered by borings SS-26 through SS-33. These
borings show an essentially continuous and uniform profile sequence
averaging 64 ft in thickness. The upper portion consists of equipment or
hydraulically placed bottom ash or fly ash fill some 40 ft thick. The
bottom ash is typically a silty sand, SM, and exhibits a wide range of N
values. Near el 757 very high N values persist across the site, possibly
indicating an old equipment compacted surface. The fly ash is typically a

sandy silt, ML, and shows low N values, particularly below the water table.

Underlying the ash fill are alluvial soils averaging some 23 ft in
thickness. The ash-alluvium interface rises from about el 720 on the
southwest end to el 733 on the northeast end of the site. The upper
portion of the alluvium is silty clay, CL, of medium plasticity. N values
indicate soft to very stiff consistencies. This clay stratum varies from 4
to 15 ft in thickness. It is thinnest at borings SS-29 and SS-30 near the
center of the explored area. The basal alluvium consists of nonplastic
silty sands, SM, which extend to residuum or bedroek. These sands
typically exhibit low N values. They vary in thickness from about 4 ft at
boring SS-26 to 20 ft near the middle of the explored area. The alluvium
rests directly on weathered bedrock (shale or siltstone) or saprolitic
residuum about 1 ft in thickness. The residuum, where encountered,
classifies as a silty clayey sand, SM-SC, although in-place it could be
more accurately described as weathered bedrock. Details are shown on the

general cross'section and individual boring profiles.

TVA-00010848



Groundwater els

Water levels vary from el T54.7 to T757.5 and average 755.8.. The average
rise in water level from the 1-hour to 24-hour reading was only 0.2 ft
indicating relatively rapid adjustment. Water levels are somewhat higher

at the site margins than near the center.

Laboratory Testing

Laboratory testing included moiéture content determinations (ASTM D 2216)
for all split-spoon and undisturbed samples. Index tests for specific
gravity (ASTM D 854), Atterberg limits (ASTM D 423 and D 424), and
grain-size distribution (ASTM D 422) were performed for representative SPT
and undisturbed samples. Horizontal permeabiliﬁy tests were requested for
undisturbed samples selected by representatives of SME and the Geological
and Geotechnical Engineering Groﬁp. Water for the permeability tests was

sampled from the project site and has a measured pH of 5.2.

Chemical analyses, including determinations of pH and mineral content, were
performed on fly ash and water samples and on bottom ash from above and

below the water table. Analyses of water samples will be forwarded upon

completion.

Classifications of SPT samples in accordance with ASTM D 2487 were used to

develop the attached generalized cross section.
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Undisturbed samples range in natural moisture content from 19.6 to 30.8
percent with dry densities ranging from 87.3 to 107.5 pef. Coefficients of
horizontal permeability (Kh) overall vary from 5.0 x 10-8 to 2.1 x 10"5

cm/sec. At US-2, only one sample was tested, resulting in a K, of

h
7.1 x 1077 em/see. At US-U4, permeability decreases from 1.5 x 10~! to
5.0 x ‘IO"8 cm/sec with an increase of approximately 8 ft in depth within
the silty clay, CL, layer. The CL sample tested from US-8 has a Kh of
6.0 x 1078 cm/sec;' and within the silty sand, SM, layer, permeability

ranges from 2,7 x 10-7 to 2.1 x 10-5 cm/sec, depending on density and grain

size, Test results are summarized in table 1.

Chemical test results, summarized in table 2, show the pH of bottom ash
above and below the ﬁater table are similar at about 3.4 compared with fly
ash at a pH of 5.2. 1In general, chemical content is similar among the
three sampled groups, averaging 45 percent silicon dioxide (Sioz), 23

percent ferric oxide (Fe203), and 19 percent aluminum oxide (A1203).

Summary

The site is supported by overburden averaging 64 ft in thickness. The
upper 40 ft consists of fly ash or bottom ash fill classifying respectively
as sandy silt, ML, or silty sand, SM. Under the ash, alluvial silty clay,
CL, and silty sand, SM, some 23 ft thick extend to weathered bedrock.

Groundwater levels across the site are relatively constant.

TVA-00010850



The coefficients of horizontal permeability range from 10-5 to 10-7 cm/sec
for silty sand and from 107! to 1078 em/sec for silty clay. This low
permeability indicates the soil has poor to practically impervious draining

characteristics.,

A3b4142.7
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A1%139.3

CHEMICAL ANALYSIS OF ASH

Bottom Ash Bottom Ash
Above Water Table Below Water Table Fly Ash

pH | | 3.34 3.42 5.15
Loss-oneignition, % 8.7 5.9 7.1
{ Silicon dioxide (3102), % 6.9 42.6 46.3
Calcium oxide (Ca0), ¢ 1.0 1.5 1.6
Ferric oxide (Fe203), 4 - 18.5 27.9 23.2
Aluminum oxide (A1203), 4 A 20.3 18.8 . 19.4
Magnesium oxide (Mg0), % 1.0 0.8 1.1
Sulfur trioxide (803), % 1.8 1.9 0.2
Chlorides (Cl ), ppm A 62 55 40
Nitrates (NO3-), ppm 3 3 3
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o Dan G AL gwar 5//f/ gy
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——— e ——— o ———— Fold here for return — — — - e — — - — — — - —— — —
£ NAME EXTENSION
R 7 0.m LIt 1 A mS 351
O [AOoRESS %cnm M.S.
M FOo CST 2 Knox Nor.
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EN DES COST ESTIMATE REQUEST
NO. FDPRIF84-0602

MHM
FDP 84 0615 005

TO Those listed below

FROM : lf] Thornton Project Manager, Fossil Design Projects, 102 SPT-K

DATE : ° U 15198

PROJECT: Kingston Steam Plant

Feature: Ash Pond East Dike

Purpose: To estimate total project cost by combining actual expenditures through
and June 1, 1984, with the estimated cost to design and construct a slurry

Scope: trench approximately 2000-feet long and 60-feet deep with an earth

cap _and a crushed stone surface at the top of the existing ash pond_ embankment

(elevation 765)., The exterior slope would be covered with approximately 12 inches

of earth and seeded. For special instructions, see attachment A and for organizational
responsibilities, see attachment B,
Requested by: 0. P. Thornton

Date of Request:

Reference Memo (if any): None

Type of Estimate: Order-of-magnitude Detailed
(Check one. See Preliminary P Comparison
Attachment No. Authorization - X Other
in EN DES-EP 1.18.)

Dates: Design: Construction:

Start September 1984 Start March 1985 PII No.

Complete December 1984

Lead Engineer:
Final estimate required from OEDC Costs

and Estimating Section by (date):

R. E. Harris/R,

8. Harris

Complete July 1985

Extension: 4631/3875

July 27,

Project Code: 36B
1984

Submit input data to EN DES lead

organization and OEDC Costs and Estimating Section by (date): June 25,

Account No. for EN DES personnel preparing estimate:

1984

P19E-540-30-25808.XXX

Comments: The activity for preparing the cost estimate is D436B§E0602»:»u

*
*

Origin d by

.0. P. Thornton

*
_* ___  R. 0. Barmett, W9D224 C-K
— e G. L. Buchanan, W3Cl26 C-K RSH:EFS
__ ___  F., W. Chandler, W8Cl26 C-K cc (Attachments):
w— ——  C, A. Chandley, W7Cl26 C-K R. A, Painter, W5D181 C-K
w— _—_ G, R, Hall, 6204 MIB-K MEDS, W5B63 C-K
—  __ J. E, Holladay W2D224 C-K F. Van Meter, 500 SPT-K (3)
—  —_ J. A. Johnson, W12C€82 C-K Note CSB's responsibilities.
—— —. R, M, Parker, W4Cl126 C-K
-—— e J. A, Raulston, W10Cl26 C-K *Estimate data required
—_— 0. P. Thormton, 102 SPT-K **Information only
R. G. Johnson, 301 SPT-K *%*Have a rep attend the meeting
R. H. Herndon, 226 SPT-K
* R, E, Harris, 338 SPT-K Attachments: Yes X_ No __
R. E. Fehling, W4Cl74 C-K $64164.03

TVA-00010857



Attachment A

Special Instructions

Please provide the following information for your input:

1. Verifications of your overall scope of work. Note any additions or
deletions.

2. Your assumptions,

3. List of activities, scope for each activity, and all drawing numbers
(new and revised) for each activity.

4. Estimated start, duration, and completion for each design activity.

5. Estimated start, duration, and completion for your procurements from PR

to delivery (procurement branches only).
6. Material estimate for each design activity (TVA form 5198).

7. Man-hours by task for each activity. Include the man-hours required

for preparation of this estimate. Drafting man-hours are to be listed

separately,

8. The number of purchase requisitions that will be forwarded to each
procurement branch for material or equipment purchasing. Copies of
material estimate sheets should be forwarded to EEB for the
determination of material costs. Other procurement branches will
estimate procurement man-hours only. This information should be
available ten working days prior to estimate input due date.

9. Please use the attached estimate summary sheet for submitting your
input.

564164.03
FDP 6/13/84
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Attachment B

Kingston Steam Plant
Ash Pond East Dike

CER_FDPKIF84-0602

Oranizational Respongibilities

Civil
- Provide quantities of material for site work

- Obtain estimate of cost for comstructing a slurry trench from a
private contractor

—- Man-hours required for the estimate, detailed design contract
drawings, requisition, award and contract administration

CONST

~ Site preparation and completing the earth cap including final
grading, seeding, etc.

564164.03
FDP 6/13/84
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F

PROCUREMENT REQUEST FORM PRNo. _dA- BIF-C2I0A g o
PROJECT _AWNESTON ¢ P 36R ‘
»‘:FERENCE:' EN DES-EP520 = Date Y
CPM ACTIVITY NO. BHZ[E B[ [[SILU[RIRYSection superyrs,g; A\A;M/ ,c//z.amt‘_ Ext, 2226

Originator _Desael sationay \\A-&Ext 2272

APR3019g4

!

1. Descriptive Title: TN/ L 1 SIEVMRRY | 1 C U\ AL WALl T AS K IO | 1L 1) I]
Additional OES/Ey/ & CoxSTRUET __— APPRoX 1900 LF _OF TRewcH

Description TO  STef Acioic _ DRMNAGE .
If Nezeded WITH _©oPTioN _FoR  APOIrmienalL 150"+  for Dike C  leak

Equipment Location

A. Buildingor Area: _AS4 LoD C. Column Lines: XA
B. Elevation: D. System: AsH AAMOEING.
2. Attachment(s): LD

3. Procurement item number(s): [P1{ [F [ 18- - [Clol/lo 12 (PT | LIt P 1 ry

(PLT T T TTTTTTIT] %complete:
RQ/AWactivity No. [T T T [ [ T T T T [ T
4. Construction item number(s): _A%LZA
5. ECN number(s): . /7
.. (A) ANS Safety Class ____ /‘f//q (B) TVA Quality Group A;,/A
(C) ASME Section 111 Class __N/A (D) 1EEE Class £ /A

(E) Design Criteria No, (list ref. _p/aragraphs) N4

7. Standards and/or codes:
8. Seismic required: Yes No _ X Category _2%/A
9. lIdentical or similar item and/or material was purchased on contract
No.84KS1-834340FjieNo. PIS S IO Project __WIDOWS CREEK Fossil
10. (Scheduled dates from CPM dated M/A ) Scheduled E xpected
a. Procurement Request issue date _MAY 1, 1984
b.  Requisition issue date (date released 1o PURCH) Julw Z, 1984
¢.  Award of contract AubusT 15,1934
d. Submittal of technical data* 1984~
e.  Delivery to site (enter need date if unscheduled) Start (0 ¢
. Complete Nev 30,1984 __
11. (a) Quality Assurance required: Yes No X ___ Part 21 Required: Yes No __X

(b) QA requirement reviewed by _J1). il {T\00,
12. Design bases verified by e

13. Shipping destination: Plant site ___X Vg\dor __ Qther

14. Remarks: _ampRoxrq7icsy PL 00O 5.5 oF BEMBMITE StuRRY Derpff wart -
&S =) A », {0A Vs L A7 SO STRAUEC o LY i=xL0L . V AP/ M, 4 T AYe
DESIGN A RQLLEL ELRTE [ril CAP WeTP APPRIXIDY ALY 20000 CuRie YARDS

—CE_LARTH LURNISZED Ao | PLACED By TvA

FDI“Z\«:['\?( w‘.“ﬁbe S{:ﬁplNJ A;/ F;DP° Ciuvds 1[; T A

‘ m_EL?_gACV eauishon = FEHFIR -is prepacisc memo Tor luskhcation « ALD,7 omad_nrlo

[ [ ) T I wi b Geded by May 4, 1984,
15. P. A. No. W.0.No. 206774 Work Authorfzatidn No

* List (as attachment) specific technical information and date required from vendor in order to continue
and to complete TVA design. ' k

TVA-00010865
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ol C 23 324 43 270 H2e Pre 197 IC4 =
L G 22 26 Sz 2.73 5831325 218 i01. S
- C R 20 62 277 68.514C. 3| 254 g6 4
= C (3 14 73 276 88C| c44 296 cC4
Plus No. 4 Specific Gravity, SSD Project KINGSTCN STTZAL PLANT
Plus No. 4 Absorption, %
Remarks: Feature SCRRCVW AREAS A BE,C
ASTM Designation -~ ggg
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TVYA 24 {CS-9-65)

UNITED STATES GOVERNMENT : ‘ S ST ST e

Memorandum T TENNESSEE VALLEY AUTHORITY
PS . R - B 820614 011
o |

ot : 1. S, Fox, Directer of Fossil and Hydro Power, 716 EB-C

; | , ;’1‘ ‘9_;,»
FROM : M. N. Sprouse, Manager of Engineering Design, WilAS C-X ‘v(
: , : : '\\«}‘-‘V «
DATE : June 14, 1982

SUBJECT: KINGSTON :STEAM PLANT -~ ACIDIC DRATNAGE BETWEEN ASH POND DIKE AND PLANT
INTAKE CEARNEL ~ COST ESTIMATE : :

13

oty

~ This is 2n interim reply to your memorandum to me dated June 4, 1982 (DES
820607 023), requestz.ng a cost study for various alternatives for containing
the acidic drainage-between the ash pond dike 2td the plart intake channel
and then pumping this drainage into the ash pond.

Ve are proceeding to prepare cost estimates (230 percent) for the various
schemes. These estimates will include ditches, dikee, pumps,/_W:» platform,
power supply, etc. . We will forward this information to you@tflnd/the first
of September 1982, - ' : LT :

Ormmo! ..,_.,nw: By
’ D. B. Bowen

i MLN, Sprowse. . -

GLB:J1G:TLT ’

cc: G. L. Buchanan, W3C126 {-X
F. ¥W. Chandler, W8C126 G-K
C. A. Chandley, W7/C126 CyX
J. P, Darling, 546 CST2-

J. E. Holladay, W2D224 c—r:\' e
<.S. B, Jack, 5100 MIB-K , SRS '
J. A. Johnson, W12C82 C-K s - \ e TR
MEDS. WSB63 CoE - wwﬂ';;;_‘.- . Q 'Ju!‘{l (oyA
H. H. Mull, E7B24 C-K o B kL GE “: ENVIRONthasin- busiol raosﬁf:r
. Frank Van Meter, 500 SPT-K (3) cm“”’“ rwé _7,_52. AN S 10
| ~ ek, L el
Principally prepared by: J. L. Glover, extension 28%. 5 Eﬁé 75 irg;-z
: . : ﬂMNL m‘ .
;2:;/JAK &l
. \5 AB  ave %) f ‘PW’ui ::LCS________
2 :
ae adlate the C/'c i
7 7 | 1aaF i BH L
CER or CDEB * . DAK T i
e VA e |
. . L . o — HZAUY ELecs & PIECH
‘ . : : : WJ“U,MM g D8
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R T o vodJil 7.
UNITED STATES GOVERNMENT e . 7°82
M : P d ‘ ‘ ENGINEERING DESI
emoranocum - . -  TENNESSEE VALLEY AUBHQRE
T o N —
\ M54 820524 P
| ‘O : M. N Sprouse, Manaoer of Eng}.neerlng Des:&n, W1lA9 C-K ' Bowen
l Burroughs
FROM : H. S. Fox Director .of Fossil and Hydro Power, 716 EB-C —.__“gz:::n
pate  :  JUN 4 1882 | , S 13 0 2 | |
, . DES '820607 3 A—t
e

SUBJECT: ACIDIC DRAINAGE BETWEEN ASH POND DIKE AND PLANT INTAKE CANAL KINGSTON

STEAM PLANT T o )“{Y\ A&W

“yﬂw“ ‘

A plant visit was made on May: 6, 1982, 'by G. L. Wimberly and G. D. McBryar, -
of this division, and D. R. Galloway, of your divisiom. The acidic
drainage area is parallel to and between the ash pond dike and the plant .

" intake canal over a length of 800 .feet to 1,000 feet. The above persons.
surveyed the area and -discussed the problem w:Lt'h L. B. Kennedy, the
plant superintendent, : '

-=SBJ

009

G. L. Buchanan, W3Cl26 C-K ~ Please hénuxé‘ and prepare reply to H. S. Fox

As discussed, two p0951b1e alternatives were (1) to ditch and drain at
the top of the original ash pond dike (before the initial raising) and
drain to a collection sump and pump back to the ash pond, and (2) to
excavate near the intake canal to clay and key in a clay dike with the
uppel dike edge acting as the lower edge of a drainage ditch which would
be graded to dra:m to a collectlon sump for pumplng-

o
o
O

. The natural topograpny of t"xe area.in quest:mn lends 1tSE’—J:f to the o
drainage sump being placed on the end of the ditch furtherest from the
powerhouse. However, the distance required for providing power supply

for M. N, Sprouse's signature by June 14, 1982.

% on that end would increase the total cost. The additional cost required
Lad for placing the sump nearer the powerhouse (closer to power supply
source) may offset the power supply cost with the pumps placed on the
o = far end
FO00 rudy
O o ¥ OAs dlscussed -with Mr. Galloway, please prepare a cost study for the
AN above optlons. o , o Recelved |
o : :
é E; é lD .}w‘ ‘-75"'2
- SN . - - _LENVIRONMENTA. G:itsR PROJECT:
ﬁ §Gé$ T o, &G%#Sm i Dote | Ny S.ov Dale
meodgom3 f‘l H. S.-Fox  ~-& ,< 58,1 78 WAG | -
JESHESRE O Hogs e
ARG ﬁ'é’_c%‘»mr JTT:GOM:PCT | ooy o PP
T8 aE S pzeer ARMS, 810 ER-C o AW
v, . .9, ‘B. R. Gzlloway, W'*A55 C-K o TRV c
QRO UK % = L. B. Kennedy, Xingston - s K(S
Y e oo B R .
53 0 6/7 /5’,2; ~ DBB: : 5B — o] il .
L:. E. Jack, SW 00 MIB-K ~ Please handle and reply 1 !Fox,fvr*myrmmture
; by 6/14/82.--MRS
' ’ MEDS,. W5B63 C-X é , S
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EN DES COST ESTIMATE REQUEST

NO. _FDPX82-1101 FDP '82 1 16 1 ‘3,5 5
T0 : Those listed below | o . -

FROM : 0, P, hor %é, Fossil Design Projects Manager, 102 SPT-K
paTE  :  NOV 3798 4
PROJECT: KINGSTON STEAM PLANT

Feature: Acidic drainage

Purposc: To provide a collection pond for the acidic drainage.

Scope: Two schemes will be estimated. See attachment "B" for the scope of work

and organizational responsibilities for each scheme,

Requested by: FE&H PR Date of Request: June 4, 1982
Reference Memo (if any): H. S. Fox to M. N. Sprouse dated June 4, 1982 (DES 820607 023)
Type of Estimate: Order—of-magnitude Detailed

(Check one. See Preliminary Comparison

Attachment No. 2 Authorization X Other

in EN DES-EP 1.18.) -

Construction Construction

Dates: Start 10/83 Operation ; Complete 6/84
Project Coordinating Engineer: M. E. Mason Extension: 3174
Technical Lead Enginesr: M. H. Miller Extension: 2956
CER Coordinator: €. P. Rochat 7 Extension: 2641
Final estimate required by {(date): 1/14/83 Project Code: DAC

Submit input data to EX

DES lead
organization and OEDC Estim

ates Section by (date): 11/30/82

Account No. for EN DES personnel preparing estimate:_ 767-30-01.XXX misc. code 105

Comments:

| g ot | :
w2 ‘ § fg’»Zf%/ qé;P( Thornton

. R, M., Parker, W&8126 C-K nik

e _____ R, 0. Barmett, W9D224 C-K TYCCPR: JAG

— G. R. Hall, 6204 MIB-K cc: C. W. Kilgoxe, W12C74 CK
eee ——— + G. L. Buchenan, W3Ci26 C-K v " R. A. Painter, E5C80 CX
%  F.W. Chendler, W8C126 C-K MEDS, W5363 C-K .

* . "C. A, Chandley, WIC126 C-K F. Vap Meter, 500 SPTI-K (3)
o J. A. Rzulaton, Wi0Cl26 C-K Note CSB's responsibilities.
- J. E. Holladay, W2D224 C-X _ B :
% 3. A, Johnson, W12C82 C~X *Estimate data Tequired.
¥ . 0. P. Thoraton, 102 SPT-X w3k InFornation only; mo input required.

“*Have a rep attend the meeting.
Attachoents Yes x_ XNo - 872302.03
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Attachment B

Scheme 1

A dike approximately 1100 feet long will be constructed with the top of the

dike being at elevation 750. The dike will form a collection pond which -

will drain into a pump reservoir in the southeast cormer of the pond. The ¥ [
€

drainage will 3 pumaed back into the ash pond. Pn addiicasl Boo * sechen mus
| i :

seled ad ditehed by ey cavahng and fac ﬁﬁ%7. -
Orgenization Responsibilities
FDP-M - Design of pump and pipihg
FOP-E - Design of pump powexr supply and controls
FDP-C  — Design of pump mounting platform, access walkway, and design

of dike ond. and pump reservoir.
> > pump

EEB - Procurement of electrical materials
MEB ~ Procurement of pump and piping
CsB - Comstruction and procurement of civil materials
Scheme 2
A dike approximately 2000 feet jong with the top of the dike being at
‘ elevation 765. No pumping will be required.
P

QOrganization Resoonsibilities

FDP-C —~ Design of dike
CSB — Construction and procurement

-

572301.01

TVA-00010877



Attachment A

Special Instructions

Please provide the following information for your input:

1.

Verification of your overall scope of work. Note any additions
er deletions.

Your assumptions.

List of activities, scope for each activity, and all drawing
numbers (new and revised) for each activity. : : -

Design man-hours by task for each activity.

The number ¢f poerchase requisitions that will be- forwarded to
each branch for material or equipment purchasing.

e D T Al A o S o Pt i

v

A-00010878



TR AL

M54 820524 840
9o

M. N. Sprouse, Manager of Engineering Design, W11A9 C-K ‘

H. S. Fox, Director of Fossil and Hydro Power, 716 EB-C

JUN 41382

ACIDIC DRAINAGE BETWEEN ASH POND DIKE AND PLANT INTAKE CANAL - KINGSTON
STEAM PLANT

A plant visit was made on May 6, 1982, by CG. L. Wimberly and G. D. McBryar,
of this division, and D. R. Galloway, of your division. The aecidic -
drainage area is parallel to and between the ash pond dike and the plant
intake canal over a length of 800 feet to 1,000 feet. The above persons
surveyed the area and discussed the problem with L. B. Knnnedy, the .
plant superintendent. ‘

- As discussed, two possible alternatives were (1) to ditch andidrainsat\
the top of the original ash pond dike (before the initial raising) and °
drain to a collection sump and pump back to the ash pond, and (2) to
excavate near the intake canal to clay and key in a clay dike with the
upper dike edge acting as the lower edge of a drainage ditch which would

. be graded to drain to a collection sump fga ming.

The natural topography of the area in question lends itself to the >§
drainage sump being placed on the end of the ditch furtherest from th%4f/]Aw
poverhouse. However, the distance required for providing : N
on that end would increase the total cost. The additional cost. requifed \
for placing the sump nearer the powerliouse (closer to power. supply -
source) may offset the power supply cost with the pumps placed on the N
far end. -

As discussed with Mr. Galloway, please prepare a cost study for the L
. above options, )

{pmrmpsre i § P

L\\)r;" //g I:/é‘ e {:‘ Hc S . FOX

WHT:JTT:GD&)PCT

cc: > 810 EB-C
D. R, Galloway, W3AS55 C-K : / :
L. B. Kennedy, Kingston ‘ i

TVA-00010879
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e /o”I‘ATE;’GOVERNMENT s 3@‘-"’“" AR 074
M cmor lfadu'n TENNESSEF VALLEY Aff%’i%g?”i%&i’a :
- ST sy 8205 [EREE
j T(. s l‘i. N. Sprouse, Man;g,cr of Engineer:mg Design, W11A9 C-K 'i."{” 7 g:::zzgh;{ 9
FROM ~:‘ H. S. Fox,,Darec .of Fossil and Hydro Power, 716 EB-C gg:::“
parmte JUN 4182/ - DES 8200607 023 G

SUBJECT: ACIDIC DRATFAGE BETWEEN ASB rom) DIKE AND PLANT INTAKE CANAL — xmcsron
; STEAM PLANT , . LI T .

A plant v:.sit was made on May 6 1982, by G L. meerly and G. D. McBryar,/ e
of this divisiom, and D. R. Galloway, of your division. The acidic = . ‘
drainage area is parallel to and between the ash pond dike and the plant

" intake canal over a length of 800" feet to 1,000 feet. The above persons

: to H. S. Fox
s signature by June 14, 1982.
. ~=SBJ

~ ot surveyed the area and dlscussed the problem w1th L. B. Kermedy, the
> plant super:mtendent. i , i
o 9 As dlscussed two poss:Lble alternatlves were (1) to dltch and draln at
~ ﬁ the top of the original ash po ond dike (before the initial raising) and
S o drain to a collection sump and pump back to the ash pond, and (2) to
£ C _excavate near the intake canal to clay and key in 2 clay dike with the " : :
O "% g . upper dike edge acting as the lower edge of a drainage datch which would S
> g be graded to drain to a collectlon sump for pumplng. : o
3 vl ‘The natural topography of the area in questlon lends 1tself to the
- Sl= drainage sump being placed on the end of the ditch furthexest from the
~ . powerhouse. However, the distance required for providing power supply
-~ %2‘ _on that end would increase the total cost. The additional cost requ:Lred
g $6 for placing the sump nearer the powerhouse (closer to power. supply .
e source) may offset the power supply cost w1th the pumps placed on the. &
69 Oy |As dlscussed w1th Mr. Galloway, please prepare a
WO 1
INN Oabove options.. & S :
O et
N Qo @ % .
o ¥
o0 E o E .
= o P
FIETLEES
TP a8l ~ow
TLEERY ay
SlgPdwd Y4
AERESRR onder
Rl a0 5?%‘&% - JTT: GDM: PCT
e sl ~ .cc: ARMS, 810 EB-C
O éz D. R. Galloway, WBASS K
w0 TR L. B. Lennedy, Kingston
(22 .o .
S8 7 -9 6/7/82 - DEB:SB

ce: 1 S. B. Jack, 5100 MIB-K . Please hendle &nd reply to Fox for my signature
(by 6/14 /82 .--MNS :

o=

MEDS W5B63 c-X

\% L e 3 ,‘-"T;’:-' . N
PR e )
\ N R

lan

by Pavroll Savines
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*TVA 488 B (DES-4-41

TENNESSEE VALLEY AUTHORITY

sussect Acidre Drammage—Belfween Ash Dike
And /nfake Channel! - Schewe - 3

' COMPUTED BY MM
NO.

SHeeT /

oF 2
PROJECT/(jI.”’O .S'/dﬂ S.

DATE 2./ 7~ 83

CHECKED B8Y

DATE

ITEM QUANTITY UNIT PRICE AMOUNT TOTAL
BenZons e Slurry 77»'5;1::/43'§ 45000 |F7%
Earth Borrow @anacu) /15000 Yo%
Seeding &M ulehing 45000 o/ %
EN DEsS
Pmm a/nak aolvmm :“‘ef con‘lv%‘{\
mc\uJe $q| S‘yec Nm‘ﬂw) CEB 2 25 Ml‘) **
FOP 100 eV
Pregw ?mwﬁu\eﬁ\ Awa pDP |00 i%j\ [N
Drzﬁ-km; S vflpawﬁ“ 40 DF
FOP )l Overhead 20| ~h
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# TVA 489A (EN DES-11-76) TENNESSEE VALLEY AUTHORITY Sheer 2 oF 2
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! VA 488 B (DES-4-4 TENNESSEE VALLEY AUTHORITY SHEET / oF &

- SUBJECT A c l'd :{.(, D La['ZZ age - Ee {_Mieﬁ__ﬁ{é____ PROJECT&M

Dike & Intake Chapuel - Goheme L

‘ COMPUTED svﬁw DATE 9"83 -&2 CHECKED BY DATE

wo. | , e qQuantity | uNim | PRICE AMOUNT TOTAL
120 l/ﬂc/a;.s hed £xcay. Was+te 7100 | yd?

(23 £arth Borrow 18,250 )/0’3

305 Crushed stone Surfsc r 700 7Toh

570 Filter Blanket 3l _Ton.

575 Riprap 41 |y’

cap Sceding 34,600 |yd*

58 /na/c/ﬁng 34,600 |yd*®

Civil Design Duwsgs.

Plan ] dwg

Sections / dwg
Civil Designn Man howurs 2285EM hour
785 DF| hourg

30 AD| hour.

Notes!
L See poge 3 tor tuwita/ Seclroy

2, /tem Numbers Refer|ts #be |7/ spccifications

3. No Strctural [Fems ﬁcgw}ca/.
/'ﬂ_ﬁzﬂgzé:e/. Aot Has an

/
Approved & Tested Source.

TVA-00010897



'VA 488 B (DES-4-41)

-
L]

SUEJECTAC/OI/G Dl"a//?aqe Befweeﬂﬂé%
Dike & Intoke Channel- Scheme 2

TENNESSEE VALLEY AUTHORITY

SHEeET 2 OF t.?

PROJECT/</II79'57(0/7 S. P

I NO

COMPUTED s:éh&/;lf oATE (.23 =85 2 CHECKED BY paTE
. - quaxtry | owr | smion amounT | totar
20 Unelassified Excav. Waste 15000 yd°
123 Earth Eorrow 35000 yd?
08 Crushed stowne Sur Facing| 635 |71
o _See o//'nf 11,600 /Va"?‘
82 Mulch ing /L6600 |yd2
NMotes:
/. _See Page 3 for Typrce/ Sectron
2, Jtem Numbers ReflerFo Fhe 7—/ 5,096/1"/6&//' NS«

TVA-00010898



. TVA 489H (EN DES-2-78) TENNESSEE VALLEY AUTHORITY SHEET ofF 7

SUBJECTZé[ZZQ' /.L. 2r a/‘ﬂagﬁ- fz_ﬁ %&Qé’ﬁ A Sh PROJECT/<//}7/0<S7{&// S, A~
. Dike & //7 Fake CA snpne/— Schewe /&2

COMPUTED BY DATE g- 23 92 CHECKED BY DATE

TYPICHL SECT/ONVS

ExX1s ///\7/ Ground Line

“Thrs fred
ExCavaredswasted
70 be replsced wity
Rolled Frved

| Schewe L
o W7
T

I | (EL765

L ~
Exis //fy Ground l/ne-—z\ S

This Area [£xcavated,
& Wasted . 7o Be Rep Jacedd
W ¥k /?o//eJ F///

TVA-00010899
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NAME

Mike Mason 3-2-83

P
o ADDRESS

110 SPT-K ¥nox Nor.
T T
RiLarxrv Knott 7390

_ (O [ADORESS e W s
M aita - 9.
441 SPT-K Knox Nor.

Attached is the construction duration per scheme.
Please note our assumptions, equipment usage, and
time of vear factor. If you have any questioms,

please call me or Buddy Edging.

e

"Leyfy Knott

BRE:MEJ
Attachment

TVA 450 (05-9-80) INTEROFFICE MAILING SLIP

TVA-00010901



KINGSTON STEAM PLANT
ACIDIC DRAINAGE - DIKE AND INTAKE CHANNEL
Summary
Unclassified Excavation 7,1000) /5000y
) P
Earth Borrow / 3/ 2506)' 38,00 0¢Y

oore [ (35 TN
Crushed Stone Surfacing 7001 %é

37
Filter Blanket :

4lde

Riprap ¢ j
Seeding & Mulching 24,600 : Jh600yd?

Misc Elect & Mech After Earth & Final Cleanup

i

Equipment: (2) 633 pans, (1) D-8 dozer,%(1) Rex éompactor

Duration In Wks

I I1
2.2 4.6
9.2 18.0

.6

.8 -

.8 -

A 2

1.0 _1.0
15.0 24.4

Assuming normal weather conditions and construction in Fall or Spring. If in

Summer substract: I 1 week If in Winter add: I 2 weeks
II 2 weeks II 4 weeks
Spring is after March . /

Winter is after November

TVA-00010902



Bonine, Jr., E7B24 C—K
'A. Chandley, W7C126 C-K
H. Hixson, W12B66 C-K
MEDS, W5B63 C-K -
R, A. Painter, E5C80 K
S. A. Shipman, W12D131 C-K
M. N. Sprouse, W11A9 €K
Frank Van Meter, ‘500 SPT-K
0. P. Thornton, 102 SPT-K

TVA-00010903



5 830211 200

ATTACHMENT .

KINGSTON STEAM PLANT

COLLECTION POND FOR ACIDIC DRAINAGE

PURPOSE AND SCOPE: Estimate the Design and Construction cost to prevent acid drainage
from the ash disposal pond from seeping into the condenser water intake channel. The
estimate is in two schemes. Scheme I is a dike approximately 1,100 feet long (top
‘elevation 750), forming a collection pond which will drain into a pump reservoir in the
southeast corner of the pond. The drainage is pumped from the reservoir back into the ash
pond. Scheme II is an earth dike liner approximately 2,000 feet long (top elevation 765),
forming a barrier to prevent acid drainage from seeping from the ash pond into the
condenser water intake channel. No pumping is required. Estimate 83-69RO is revised

to reflect a review of dike fill and seeding and mulching. :

OEDC--CP&CS

Costs and Estimating Section
February 8, 1983

J13039.4

TVA-00010904



KINGSTON STEAM PLANT

COLLECTION POND FOR ACIDIC DRAINAGE

Estimate of Cost

Scheme I - Rl

Unclassified Excavation
Earth Borrow

Dike Fill

Restoration of Borrow Area
Crushed Stone Surfacing
Filter Blanket
Riprap
Seeding & Mulching
Pipe & Fittings, Valves & Pump
Electrical Equipment
Area Lighting .
Cable and Terminatio
Conduit & Grounding
Instrumentation S F
Construction Facilities

Total Direct Construction

Field General Expenses
Contingency Allowance

Total Field Construction
Engineering Design
Total OEDC Cost

POWER General and Administrative and
TVA General and Corporate Expenses

Subtotal Project Cost
AFUDC
Total Project Cost1
Total Project cost based on construction in FY 84.
OEDC--CP&CS
Costs and Estimating Section

February 8, 1983
J13039.4

$ 15,000

...63,400

2,900

8,800

....900

© 15,000
2,000

1,200
13,200

. 6,000

1,600

8,400

145,600

11,000

2570

..29,400

186,000

_20%

21/

_50,000

236,000

7,000

243,000

10,000

$253,000

TVA-00010905



1

KINGSTON STEAM PLANT

COLLECTION POND FOR ACIDIC DRAINAGE

Unclassified Excavation
Earth Borrow

Dike Fill

Restoration of Borrow Area
Crushed Stone Surfacing
Seeding & Mulching
Construction Facilities

Total Direct Construction

Field General Expense
Contingency Allowance

Total Field Construction
Engineering Design

Total OEDC Cost

Estimate of Cost

Scheme II - Rl

POWER General and Administrative and
TVA General and Corporate Expenses

Subtotal Project Cost
AFUDC

Total Project Cost1

9, 600

i?;

121,600 @3&;4

5 900

& {!/Toﬂ
”m@uzju

178 800

12,700 _7%0

37,300 . 2!76

. 228,800

12,500 5.5/0

241,300

7,500 3%

248,800

Total Project cost based on construction in FY 84.

OEDC~-CP&CS

Costs and Estimating Section
February 8, 1983

J13039.4

TVA-00010906



*

TVA 488 B (DES-4-41)

sussect A ﬁ/b//k, 0/‘313’?5‘99 - &e %W&’ey; AHeh
. ; , s _
Dikaed Intake Chapnel - SGobeme L

TENNESSEE VALLEY AUTHORITY

SHeeTr /

oF &
PROJECT/I(IhJOS/ﬁ/? S, /O

COMPUTED avfw DATE ?"'83 ...6)3 CHECKED BY DATE
NO. § , ITEM QUANTITY UNIT PRICE AMOUNT TOTAL
o . W .
120\l/nclassified £xcayv. Waste 72100 \yd3 2% |aam” 1500
o o "
23 Farlh Borrow /8,250 ya’3 4% 72.000° |67 ot
] . . _ o8 oo
304 Crushed shone Surfacing 700 |7on | 7.7° 1 £250" 14 4c0
n . - " ‘B V‘:
s7¢0 Filter BlsnkeX 2/ _Ton | 8% 244 ° a
R /',,or*a'p 41 ,J/o/"? 8% 328 7| g
Y- deeo//'nf ‘34,600 |yd?)
' AP
dS |50 7900
58P /ha/f:/)ing 34,600 )/c/f/ ] —
QG2 | 95300
Civil Design puwpac.
'P/a’n i Jqu
Sectong / d’wg ,
NEEENE
Civil Desizn Mon howrs 225EM ) QQS
| TEDF| hourt Q.) Q )
~S
30 A D hours
Notes! _
L See poge 3 for Furoital Section
2, Item Numbers Refer|#s #pe [T Specifications
3. Mo Strvctural lteme Repuired.
A, . No borrow inveitiaa ooy regured. Plard Has an
14{100}"‘0»’?6/ & Tested Soubre.

TVA-00010907



TVva 488 8 (DES-4-41 TENNESSEE VALLEY AUTHORITY SHeer 2 of

SUBJECTACIJ/G Dramaqe Be%weéﬁ Ash PROJECT/QIHQJZIﬁ/l S. P
Dike & Intate Cﬁa‘wﬁe/ Scheme 2

‘ COMPUTED sygp/yf DATE 9 23 —82 CHECKED BY DATE

NO. ITEM QUANTITY UNIT PRICE AMOUNT TOTAL
20l Unelassitied Excay. Waste 15000 yd¥ 22 | 30000% 340 0
23\ Far?h Borrow | 35000 vd? 2422 U40.000°F 13400

Bof Crushed stome Surfscing| 635

72n |7.50 4, 762.5% 7 750

pd See O//'ry I/Iéo%’ /Va"zdj"

Toss | pra0® 2aw
582 Mulching 1,600 \yd &)

/74,503 -2 4,340

o

e_) ~

< ==
[ Y
\J;

Notes: |
/. _See Psge 32 for Typre [/ Section

<

2, Jtom Numbers Reder|te Fhe \7—/ Slpec/#’/ca//' /5 «

TVA-00010908



4

NAME N DATE
}
F W ///
Ok #
GORESS
R| ., [::] Chatta [___'] M.S.
e Tl
——————————————— Foid vere for refern — — e — — =
NAME EXTENSION
F
R J S
ADDRESS
(o} :_:] Chatta [:] M.S.
M Knox D Nor.

See soleme L far s 2o.shs

7/491/ oy Sp be  Lbigl )12

47”/,7)'/ 4&”/77)?/ ) /—"‘«'7 e rA;z,z; we Sheull

C/e’c/ V74 75/9/7/" .

TVA 45D (05-9-80) INTEROFFICE MAILING SLIP

TVA-00010909



'Scheme'i - 7$307,000
7Scheme II - $339 000

Attachment-
cC: -D. R. Armentrout W12A12 C-K
‘W. Binkley, E7C37 C-K
Bonine, Jr., E7B24 C-K
C. A. Chandley, W/Cl126 C-K
B. H. Hixson, W12B66 C-K
‘MEDS, W5B63 C-K -
‘R. Ae. Painter, E5C80 C-K
*S. A. Shipman, W12D131 C-K
.M. N. Sprouse, W11A9 C-K
Frank Van Meter, 500 SPT-K
0. P. Thornton, 102 SPT-K

TVA-00010910



ATTACHMENT

KINGSTON STEAM PLANT

COLLECTION POND FOR ACIDIC DRAINAGE

PURPOSE AND SCOPE: Estimate the Design and Construction cost to prevent acid drainage
from the ash disposal pond from seeping into the condenser water intake channel. The
estimate is in two schemes. Scheme I is a dike approximately 2,000 feet long (top
elevation 750), forming a collection pond which will drain into a pump reservoir in the
southeast corner of the pond. The drainage is pumped from the reservoir back into the ash
pond. Scheme II is an earth dike liner approximately 2,000 feet long (top elevation 765),
forming a barrier to prevent acid drainage from seeping from the ash pond into the
condenser water intake channel. No pumping is required.

OEDC--~CP&CS

Costs and Estimating Section
January 20, 1983

J13020.3

——

TVA-00010911



XINGSTON STEAM PLANT
. COLLECTION POND FOR ACIDIC DRAINAGE
Estimate of Cost
Scheme 1
Unclassified Excavation $ 15,000 ?;“//Cy
Earth Borrow 5
Dike Fill | 84,800 4U
Restoration of Borrow Area 8,300
Crushed Stone Surfacing 8,400 /2.%2”'0/\
Filter Blanket _ | 600 (982 T
Riprap - ) ) ‘ J- ) - 900. 213°* v
Seeding & Mulching : 20,200 —— 0,53/ yd
Pipe & Fittings, Valves & Pump : 15,000
Electrical Equipment , 2,000
Area Lighting 1,200
Cable and Termination ) 13,200
Conduit & Grounding 6,000
Instrumentation 1,600
Construction Facilities ) 10,000
Total Direct Construction 187,200
' 7%
Field General Expenses 13,000 :'
Contingency Allowance 35,800 197
Total Field Construction 236,000
Engineering Design 50,000
Total OEDC Cost 286,000
POWER General and Administrative and ‘
TVA General and Corporate Expenses 8,900 3%
Subtotal Project-Cost ' ’ 294,900
v D)
AFUDC 12,100 470
Total Project Cost1 $307,000

1Total Project cost based on construction in FY 84.

OEDC--CP&CS

Costs and Estimating Section
January 20, 1983
J13020.3

TVA-00010912



KINGSTON STEAM PLANT

' COLLECTION POND FOR ACIDIC DRAINAGE
Estimate of Cost
Scheme IT

Unclassified Excavation $ 31,600

Earth Borrow ) '
Dike Fill 162,600
Restoration of Borrow Area 16,900
Crushed Stome Surfacing ‘ 7,700
Seeding & Mulching . 6,800
Construction Facilities : _ : 12,300
Total Direct Construction ' 237,900
Field General Expense ' 16,100
Contingency Allowance : 49,200
Total Field Construction _ 303,200
Engineering Design 12,500
Total OEDC Cost : 315,700

POWER General and Administrative and

. TVA General and Corporate Expenses 9,800
Subtotal Project Cost 325,500
AFUDC | 13,500
Total Project Cost1 $339,000

1Total Project cost based on construction in FY 84.

OEDC--CP&CS

Costs and Estimating Section
January 20, 1983

J13020.3

TVA-00010913




TVA 489H (EN DES-2-78)

bt

TENNESSEE VALLEY AUTHORITY

Y/

PROJECT

oF &

SHEeTr /

S, A

Kong shon
LK e am/ [ Fake C//g/y//e/ Cos Fshmars- Scheme 2

SUBJECT /] /.

COMPUTED avg;{jf DATE Q. 22 2.  CHECKED BY
. : e . e
Sy /85547607 £A 2oVEFns

JO 400

13 oo

/& #oo

/19 400

26400

28 foo

/7 Fo0o

5

5§ Fz Aoy Hrea 1n™

Wew M2 /5///:; /

/| Unelassifled Excavafzs

Arﬁ#z
o o

3.53 3553
2,75 275
2,44 244
238" 239
1,97 /177
’78 /178

¥ gounded to nesrest 6‘yc/3

TYPICAL SECTIOV
Y7rs

A, ; pist £
/{7’7 300
314 200
260 220
240 200
216 TOO
/98 200

DATE

EAcs Vd/ee/ gnd l‘?cﬁfa&fj

\\

Vorowe yd N

1965
2325
/1723
1780
Seoo

/4 oS

Tofa/ wurcl/ass)fred £xcavatror

(Was#e )

7
Sey 185 po0id”

18,000 yd >

TVA-00010914



TVA 489H (EN DES-2-78) TENNESSEE VALLEY AUTHORITY SHEET 2 ofFg]

?“/ =87 ,«&/g, PROJECT/\///%//S?/ﬂ/ S. 2

SUBJECTﬁ{’iﬁ;i& f\y(; g B

/ p A/» . Fs ,""}

D1 ke & //77/57/5’/” Cpapyc/ = Cos” Fgr

COMPUTED BY/70 DATE {y . 22 ~B 2 CHECKED BY DATE
¥/,

See Sheed J for ‘Typ/{:é’/ Sec Fror.

¥ Rowysed 7o veares” iya’i

N

Earth Lorsow

. Ayve - 7
542 7//1?/7  Hrea w?  AresfrP Areass®  01sh £ *Vg/y,yze/a/J

10400 O o
Ba 300 235
13420 168 /68
180 200 1335
/15400 iai [P/
198 400 1465
17 402 2, 08" 205
2/8 2 00 1595
19400 2,25 -oras
2/8 700 5650
2O A0 2,88 DO
2/0 200 1555
28400 210
105 /00 3 90
27400 e 71
= 12 925 y/

Sub 703l Earth Borrow

From pige L Rorrew P peplace Excavated waste = /% (}éﬁ}/d/j

7o 2/ /J/e/ EFarfh Borrow = 27, 985‘)'0/3

7o #a/ Gross Easrth Gorrow . Assuws 20% 6/»;”969.: factor

27,985 = 34,98/ Say 33,000 JZh T b ar i Borrow -
0.80

TVA-00010915



»
TVA 489H (EN DES-2-78) TENNESSEE VALLEY AUTHORITY Sueer / oF /0

PROJECT[HQQJ Zpﬁ .

L EA e ol e Oacr oAy Fe- Schewe L
DATE 9 /S 'ﬁg - CHECKED BY DATE
[ el assi=roa EX vy s oy EArs Ao / 5%/4///'/7
+ - 4 from cross Sec //5;75
M H Evom p/’a}n/'/s .
Tyercal £Xciva Fowr Gecf
| w7
SHatwr K. e/:p/}/ Areaf?™  AveMres/in® it d Voluyw’é }/c/ d
Wtoo t o [
/00 3 o0 /1117
{300+ /0 200
' /172 2 00 /274
1500 + 8 / 44 ,
/ 44 A 00 1067
/7400t 8 / 44
! 44 2 .00 1067
/94061 8 S 44
‘ ;] 32 /70 538
20 410 ¥ 7 /19
, 88 350 11 40
23 $40% Y 56
LY’ ! 40 280
257400 ¥ 4—’ 56
49 !/ 80 338
26ii0 X 3 39 |
) //0 77
2g+00¥ o 2
/9 40 28
. 28 + 40% 3 39
79 &0 / ‘?é
22490% 7 117 .
| 7o /5! EXc3vaFen 276 ,vc/a

Say 7/":4«;9/)' 3

TVA-00010916



T\A 489H (EN DES-2-78) TENNESSEE VALLEY AUTHORITY SHeer 2 of /D

SUBJECTZ,_‘L; cEng/'g Qg:azgzggs &g z@gﬁgz ﬁﬂsﬁ PROJECT/«AIQJA/Y SO

K e 72/ - (ot - Schewte L
‘ COMPUTED a\% . DATE Q)7 -8 2 CHECKED BY DATE
(D) Farth Hoprow { 16
T .
A
¥ Rovnded 7o /rcara// sy PR | e

EXs //h/ 5/",04/,7/
‘T’y,o/ca/ Sec /10/7

\

N7s
A ve —
54970m Hegh?  Areads’ Arcats®  bist  Velvme y/ 7
/9400 o 0
33 "]10 )35
20 #/6 3 66
60 /140 F 40
@ -+ 3 66
94 2/0 760
23460 S )30
' 130 /40 075
25400 5 !/ 30
/ 40 100 520
2¢ 400 & & ! 49
/80 "90 600
20490 7 210
A 08 /10 16 60
28 +oo /4 6/6
58/ 10 275
2840 /3 546
563 50 )0 48
28 760 13,5 580
443 406 6655
29 400 9 J 06
@ F62 50 670
29+50 /1 48
o 0o 30 230
29480 0 0
Syb At Borrow ne # 7508 )/o/'j’

TVA-00010917



TVA 489H (EN DES-2-78) TENNESSEE VALLEY AUTHORITY SHEeT P of /D

SUBJECT : O /‘ e fwee 67«5' PROJECT A éﬁ‘ stﬁ& oVl
® . /n /8l — sHimat,

COMPUTED av/ DATE 9_20 -¥] CHECKED BY DATE

@) C’aﬂ//h/c’q/ - Lorrow

From Page /| - Excavatod M fertal Wi/

Be Fep/aced with Eerdh Borrd  pef 7076 yd ¥
froy) Page 2. [Forrow pet 2505 )’
7’&/ a/ /Vef/ Lorrow 4,58/ vy
Assowre 20% S/r‘/'m?‘aya /-/;c/ar'-
/%5;3/ yo/3. 18,226.3  Sgpf /8 250 y/3Gorrow
) 60

TVA-00010918



| SHEET '4 oF /D
Aﬁ@.r)/a/j S~
COMPUTE%KDATE P-20 =E2.

CHECKED DATE

(3) Drarmagc + Rawof¥
/«ué’@”f = 22.84 F 4560 F /0 *6'344

Saafe )t J00% )" -“/0/0504/777’

- , % . _p
L 58,447 « Ve ey, /;/L = 12,268 S3y /2.3 Aores
43,560 ";},/dcrc

NS> a7 Elovatoor ok Grez = 772

DIV E e v3 7//’0/?’ @ Syww = 742
F/gua//on C/!r/'crcﬂce = 3&'

NViaLrmvm Ors? afwa/ey’ Trove/ = 21507
" /‘ v .
T2 oF @ wviey #rz %mf = /5 A7

U se /,70—;,,, Aor// ////y;/ [or /0 Jz?s‘/ear-r -—,o() ‘ot 25"

4

“é/a' = 4;9”//k
LHas - 8.8 %/t
Use Rotonas wmerhoe! for Calevlstom o¥ &

G =CoH; CzRumoil Foerhr; ,c'://;rﬁmr////'/;f: Ayes i Mepy

24 ¢fs = 19770 gpm

i

97/0 T 04X4.9X123

25> 0. 4X88g X023 = 29(:’-/;( = /3’ &ﬂ&gﬁm

£rosnd /C'/.e/o/ IWes sures? end — Heide Dramsys = &0 gpm App-

The = $O P77 /s 3 ConsAanF o).

TVA 11030 (WM-7-75)

TVA-00010919



SHEET & OF /D

TENNESSEE VALLEY AUTHORITY

PROJECT/</////0 sHn S..°

/e
' / & - Cos/ £ Fe - schewe - £
' COMPUTED BW 4 DATE 9 -2/... 52 CHECKED BY DATE

TvA 489H (EN DES-2-78)

SUBJECT

Z - M5 Celomds 491/07/7;/'4&»(
/4 O/&e Sur 7‘036/}7/ — Hssore /g 2(///¢ 4”////(- Cryshed st e

/ 7
RO0'% 16X 0.33 K s25 = 693 Say 222707
2000

B, Se ec//b/ ¥ /Vw/eé//ff

SAzhom i’ widtlh  Avewidtv - Area d”
/0 400 23

300 35 1 es5
/3400 34 B

200 33 7 33

® 15400 30

200 30 6 65
] 7 #+00 306

A00 29 6 45
/19400 >7

3 20yd ®

s/ //mf 19400 7o 5/9/,'M 21400
Ave //61?#/ - (See page 2 for T/,a;ca/ Section)

Side Slopes @ 2:1 ., Width o be 9r3.{JcJ: a5’

frea= @/ﬂo -/91‘00)%46‘ = 6000)//&
‘ G
BotFomr ot Pond Ares

»5 200 vl %

A
@ 22. 00" % Jo.po0 Hn* o
7

75/ o/ & e‘a’a//.ny ond. A/a/a/;/}y - T34 6/0 s3y ﬁ__%x/ ¢

o 7 o TVA-00010920




TY/ A 489H (EN DES-2-78) TENNESSEE VALLEY AUTHORITY Sueer [/ OF /é

sua.:sc-r#@///b 0/3/)73,75 - He f///(/C"C?/? /5(5// proOJECT /11179 S fo il S. P
Dilee & [nFafe Choprel - Cost Fetimsrs - Schewe /

COMPUTED av%#j DATE 9 23 -8z CHECKED BY DATE

%} »\'5‘5//77/0 for /Oz/xzf/a

A
¢

_ /5”/?/)0;"/‘,0
/’H 742

£l 7407'
so %4

A ;2 /7/,3/ /e ) Glanke 7/

‘\.-’[/- 738
SECTION A-A

TVA-00010921



w/A 489A (EN DES-11-76) TENNESSEE VALLEY AUTHORITY SHEET ? ofF /D

SUBJECTA(ZZQ (Xe Z2K&MZQZG &eé/é_dﬁ 7 ééé'z PROJECT A//ﬁQgS'/élj’ A%
[/ /e add /ﬁ/a//g CZJAZ&Z Caéz/__.:éﬁzz_z_&qéf_m_L

. COMPUTED EY DATE //- // —52‘ CHEGKED BY DATE

A

Volusre, a7 walter 5/5,-5,5, ,
Ay ’ ! Viome
£1. Luea | 0™ Aica?® | Aeq £4° | Wewn ¢ Ard | £#
V4.2 E:gf“’ [ ik

4 4
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