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PROJECT: 0040 - MAS Memphis, TH Mawvel Hosp CAP Ensafe/Allen & Hoshall PAGE 52

CLIEMT: MAZ4AT - NAVFACENGLOM Project Managemant Systemn DOs DATE: D9/03/93
PROJECT P.A.: T. G. HICKS FROJECT DETAIL REPORT pas TIME: 07:08 PM
PROJECT T.0O.M.z L. M. ANBERSOM FUR THE PERIQD Q8727793 - D&F27/9% LAST TIMESHEET POSTED: O08&/21/%3
FROJECT START DATE:= O03/703:92 Status condition: printed: ALL

S EMRUIIEE oo emmn s e ety HOURS — =---- LAaBOR------- ------- BILLIMG==-"-~ BILLED
CODE HAME DESCRIPTION sTT OATE TYPE HOURS RATE AMOUNT €D RATE AMOLINT RATE

14 - 104 LAE SUBCONTRACT
07 - TASK ORGER MAMWAGER

ALM L. M. ANDERSON B 09/05/92 REG 1.000 2019 2619 M 40.38 40,34 20.1%
TOTAL TASK ORDER MAMAGER 1.0040 20.19 20.1% 40.38 40,58
10 - SENJOR SCIENTIST
ALM L. M. ANDERSON B D4S30/92 REG 1000 18.27 18.27 W 34.53 34.53 18.2F
ALM L. M. ANDERZOM B 05/30/9 REG 1.000  18.2F 18,27 W 3554 3654 18.27
TOTAL SENIOR SCIEMTIST 2.000  15.27 36.54 35.54 .07
11 - SCIEMTIST, CHEMIST
CdR  d. R. CORNELIUE B 04/30/92 REG £.500 11.54 Z8.B5 KW 21.B1 54,53 11.54
SRF R. P, SMITH B 0&/7/92 REG 1.000 12.%0 1250 W 2500 2500 12.50
TOTAL SCIEMTIST, CHEMIET 3.500 17.81 41.35 22.72 T9.53
TOTAL 104 LAB SUBCONTRACT 6500 15.0%9 7808 5. 38 190.%E

15 - 10% DRILLING SUBCONTRACT
10 - SENIOR SCIEWTIST

ALM L. M. ANDERSUM B Q4730792 REG £.aan 18,27 36,54 M 34653 AT .06 18.2F
ALM L. M. AMDERSON B 0473092 REG 2.000 18.87 35.54 M 34,53 69,06 18.27
ALM L. M. ANDERSOM B 04730/92 REG 3.o0n 1827 54,81 M 36,53 10%.5%9 18,27
TOTAL SEMIOR SCIEMTIST F.0OD  1B.2T 127.5% 34,53 241,71
11 - SCIENMTIST, CHEMIST
CJdR  J. R. CORWELIUS B (03731492 REG 1.000 11.54 11.54 M 21.58 21.58 11.54
CUR 4. R. CORMELTIUS B 0430492 REG 2.000 11.54 25.08 M 21.81 43,62 11.54
MR J. R. MATTHEWS B 04730/92 REG 2.000 15.87 1.7 M 29,99 59,99 15.87
TOTAL SCTENTIST, CHEMIEST L.000 13.27 56 .36 25 .0k 125.1%
TOTAL 10% DRILLING SUBCONTRACT 1e.000 1618 194 .25 30.550 266,90
14 - 10& SURVEYING SUBCONTRACT
OF - TASK ORDER MAWAGER
ALH L. M. ANDERSON B O&f0&/%2 REG 1.000 20.1%9 20,18 M 4038 40,38 20,19
TOTAL TASK ORDER MANAGER 1.0000 2079 £20.719 40,33 40,38
10 = SENI[DR SCEENTIST
ALM L. M. ANDERSON B D&/30/%2 REG 2. 000 15.27 36.54 M F2.591 55.22 18.27
ALM L. M. ANDERSDN B OF/04s92 REG e one 20,19 4038 M 4038 BO_T& 20,19
TOTAL SEMIDR SCIENTIST 4, (HO0 19.23 Th.92 36.50 14598
11 - SCIENTIST, CHEMI&T
CJR J. R. CORMELIUS B D3/31,9F REC 1,000 11,54 11,54 M 21.58 21.58 11.54
CJR J. R. CORMELIUS B O&s30:92 REG 2.000 11.5& 23,408 M 21.81 43 42 11 .54
SRP R. P. SMITH B D&F2DSYE  REG 1.0o0 12.50 12.50 M 25.04 25.00 12.50
TGL G. L. TEMPLE B D&/06/92 REG 2.000 15.87 1. M 3174 A3 .48 p b= P -1

TOTAL SCTIEMTIST, CHEMIST G000 13,74 T8.84 5.4 153,48
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PROJECT: 0040 - MWAS Memphiz, TH Havel Hosp CAP EnSafesallen & Hozhall PAGE 54

CLTIENT : N&Z&4T - WAVFALENGLOM Frajéct Management Systan 005 OATE: 09/03/93
PROJECT F.A.: T, G. HICKS PROJECT DETALL REFORT BOS TIME: 01:09 PM
PROJECT T.0O.M.: L. M. ANDERSON FOR THE PERIOD Q8727795 - Q8727793 LAST TIMESHEET POSTED: 08/21,%3
PROJECT START DATE: 03:03,%2 Status conditianz printed: ALL

== ~EMPLOYEE-===vaa-cmoamaoannn HOURE — ---e- LABOR- ===~ ===-==- BELLING------ BILLED
CODE WAME DESCRIPTION 2TT  DBATE  TYPE HOURS RATE AMOUNT LD RATE AROUNTY RATE

18 - OTHER, TECHNICAL ED[TOR

¥MC M. C. KING B O03731/92 REG 3000 12.02 & 06 M 22.4B AT 43 12.402
TOTAL OTHER. TECHWICAL ED[TOR 3.000 12.402 36,06 22,43 &7 .43
£0 - OTHER, WOURD FROCESSOR
HLF L. F. HUNTER B 05/31/9L REG 5.000 g.462 4B.10 W 7F.5% a8, 35 .62
TOTAL OTHER, WORD FROCESSOR 5.000 FAE 48,110 17.9% aR. 95
TOTAL 108 DRAFT POA PREFARATION 119.500 15.35 1696, 14 28.71 7240

19 - 109 FINAL POR PREPARATION
0 - SEMIOR SCIENTIST

ALM L. M. ANDERSON B 04/30/92 REG F.000 18,27 127.B% M 35.33 241.71 18.27
ALM L. M. ANMDERSON B 04730792 REG 5.000 18.27 146.14 MW 34.53 Erh. 2 18.2F
ALM L. M. AMDERSON B OFA18/92 REG 1.000 20,19 bl N Y 401,38 20,19
TOTAL SEMIOR SCIENTIET 16.0040 18.39 2594, 24 34.00 558.33
11 - SCIENTIST, CHEMIST
TGL G. L. TEMPLE B 03731592 REG 13,004 15 .87 20631 W O 29.68 385.80 1587
MIR J. R. MATTHEWR E 047309 REG 10,000 15.87 158.70 W 29.%% 297, 15.87
TOTAL SCIENTIST, CHEMIST 23.004 15.87 365,04 29,81 E85. 74
1& - DRAFTEMAN/CAD OF SR
R o B 08064592 REG 0.500 ?.52 LH.Th W 12,04 9.52 G.52
TOTAL CRAFTSMANSCAD OF SR 0,334 3.52 4, T& 1%.04 ¥.52
18 - OTHER, TECHNICAL EDITOR
EMC M. C_ KING B 04/30/92 REG o080 12,02 Bh_ 16 M Z2.T2 181.74 12.02
KMC M, C. KING B 04730792 REG 3.000 12.02 36.06 M 22.72 58,15 12.02
KMC M_ C. KING B O7718/92 REG 7.0 12.402 12.02 MW 24.06 2é, [ia 12.02
TOTAL OTHER, TECHMICAL EGTTOR 12.000  12.492 144, 24 22.83 273,94
26 = OTHER, WORD PROCESSOR
GAD GAD E 04730492 REG &, 000 G.14 4.8 MW 17.27 103.65 G4
HLF L. F. HUNTER B 04730792 REG T.000 g.62 H7.34 M 15,18 127.27 g.62
TOTRL OTHER, WORD PROCESSOR 13.000 F.40 122.18 17.76 230.52
TOTAL 108 FIMAL FOA PREFARATION 65,500 14.43 30,43 27.26 1758, 45
0 - 110 START-UP MEETING
07 = TASK ORDER MAMAGER
ALM L. M. ANDERSON B 05/30/92 REG 2.000 18.27 SL.B1 M 3654 109,62 18.27
TOTAL TASK ORDER MANAGER 3.0040 18.27 54 81 3654 10%. 62

TOTAL 119 START-UP MEETIHG 3.000 1827 56 81 3604 109,62



FROJECT: 0040 - NAS Memphts, TH  Mawvel Hozp CAR Ensafeshllen & Koshall PAGE 155

CLIENT: M&Z46T - NAYFACENGCOM Froject Manegement System D05 DATE: 09/03/%3
PROJECT P.A.z T. G. HICKS PROJECT DETAIL REFORT DO TIME: 01:0% PM
PROJECT T.0.M.z L. M. ANDERSCN FOR THE PERIOD O8/27/93 - DRS2F793 LAST TIMESHEET POSTED: D&/21/%3
PROJECT START DATE: Q3403732 Status conditions printed: ALL

=e=EMPLEYEE == —mair i —nas #OURE ----- LABOR------= —------ BILLIWG==---~ BILLED
CORBE HAME DESCRIFTION 37T PATE  TYPE HOURS RATE AMOLINT CC: RATE AMOCHINT RATE

21 - 111 MON _WELL/SOIL BORINGE
07 - TASK DORDER MAMARGER

ALM L. M. ANDERSON B D5/30/9Z REG 4.000 1827 FH.08 K 3654 146.1& 1827
TOTAL TASK ORDER MANAGER 4004 18.27 3. 08 35,56 T46. 16
10 - SEMIOR SCIENTIST
ALM L. M. ANDERSON B OH/E0/92 REG 2.000 18.27 3654 W 3&.54 73.08 Ta2F
TOTAL SENIOR SCIENTIST 2.000 18.27 3654 36 04 73.08
11 - SCIENTIST, CHEMIST
KAC A. L. KIM B 05/30/92 REG &.000  12.50 S0.00 M 25.00 100, DG Té.50
MIR  J. R. MATTHEWS B 05/30/92 REG 4,000 5.7 .22 WM 31.7% 190, & 15.87
MIR  J. R. MATTHEWS B 03730792 REG 4.000  15.87 B3.48 W 31.7e 126,76 15.87
MIR  J. R. MATTHEWS B 05/30/92 REG 36.000  15.87 571.32 M 31.74 1142, 64 15.87
MIR  J. K. MATTHEWS B 05/30/92 REG 10.000  15.87 158,70 M 31 .74 317,40 15,87
TGL G. L. TEMPLE E 03/30/92 REG 2.000 15.87 .74 M 31.7s 63,45 15.87
TGL G. L. TEMPLE B 05/30/92 REG 3.000 15.87 47.61 #M 31.74 Pa.22 15.87
TGl G. L. TEMPLE B 05/30/92 REG 11.000  15.87 174.57 W 3174 3. 14 i i
TGEL G. L. TEMPLE B 05730792 REG 9.000  15.87 142.83 M 31.74% 285. 66 1587
TGL G. L. TEMPLE B 05/50/92 REG 3000 15.87 47 61 M 31.74 P5.22 15.87
MIR  J. R. MATTHEWS B 05730092 REG 26.000  15.87 4l2.62 W 31.74 BE5. 24 15.87
PGT G. 7. PIERCE B 03/30/92 REG 4.500  12.98 58.41 M 25,98 116, & 12.98
TGL G- L. TEMPLE B 05/30/%92 PREG 20000 15.87 3740 M 31,74 B34 . Bl 15:87
TGL G. L. TEMPLE B 06/06/92 REG 3.000  15.87 a7.a1 M 31,74 95,28 15.87
CIR J_ R_ CORNELIUS B O07/04/92 PREG 2.000  12.02 g6 Do M 23.08 46,16 11.54
MIR J. R. MATTHEWS B 0704792 REG 2.000  15.87 3.7 M 31,74 63.48 15.8%
EEl B. J. BRANTLEY B 0711592 REG 5.500 1410 BE.55 M 32.20 177,10 16,10
MIR . R. MATTHEWS B O07/11/92 REG 3.000 15.8F G7.61 M 3.7 5.22 15.87
MIR  d. R. MATTHEWS B OFf11/92 REG 2.000  15.87 142.83 M 31.74 2B .66 13,87
MIR 1. R_ MATTHEWS E 071192 PREG 14000 15,87 25392 M 3.7 50784 1587
TGL G. L. TEMFLE B 0B/22/92 REG 2.000 15.87 A.Fa M 3174 63,48 15.87
TOTAL SCIEMTIST, CHEMIET 181.000  15.4% 283955 337 67718
£1 = F1ELD TECHMILIAW
AL AL J. SMITH B 0725379 REG 1.400 .00 9.00 M &0 18.00 %.00
TOTAL FIELD TECHWICTAN 1.000 200 700 15.00 15,00
TOTAL 17171 MON.WELL/SOIL BORINGS 18B.000  15.73 295817 346 597442
£2 = 112 GROUNDWATER SAMPLING
aF - TASK ORDER MANAGER
ALM L. M. ANDERSCH B O05/30/9< REG s.000 209 100.95 M 40.33 207.90 20.19
TOTAL TASK ORDER MANAGER 5.000  20.1%9 100,95 40,38 201.50
10 - BEWIOR SCIEWTIST

ALM L. M. ANDERSOM B 0&/04/%2 REG 2.000 2019 G0.38 MW 40,38 20,76 £0.1%

TOTAL SEMIDR SCIENTIST 2.000 20,19 401,38 40,38 80.76



FROJECT: 0040 - WAS Memphis, TM MWavel Hosp CAP Emsafefhllen & Hoshall FACE 56

CLIENT: W&244T - HAVFACENGCOM Preject Management Systeom n0s DRTE: DWFD3 92
PROJECT P A.: F. G. HICKS PREVJELT DETALL REPORT D05 TIME: 0% FM
PROJECT T.O.M_: L. M. ANDERSOM FOR THE PER[OD DB/ET/T3 - DB/27/73 LAST TIMESHEET PODSTED: D8/21/93
FROJECT START DATE: 03s03:02 Status comditions printed: ALL

e = L HOURS somon sl ARLR < b swts m ey BILLIMG------ BILLED
COOE NAME DESCRIPTION 5TT DATE TYPE HOURS RATE AMOLINT Ch RATE AMOLINT RATE

11 - GCLEMTIST, CHEMIST

PGT &. T. PLERCE B 05/30s92 REG 5. D00 12.58 Tr.B8 M 25.9% 155.75 12.%8
TGL G. L. TEMPFLE B 05/30/92 REG &, 00 15.87 63,45 MW 31.7: 124 .94 15.87
JGL G. L. TEMPLE B D&/06/%2 REC 3.000 15.B7 L7871 M FLTS o5 .22 15.87
CJR  J. R. CORMELIUS B N&27/92  REG 53.000 12.02 36.06 M 23.08 59,24 11,54
TGL G. L. TEMPLE B 0Bs2%/92 REG 10. 000 15, B7 158,70 M 31T 317.40 15,87
TOTAL SCLEMTEST, CHEMIST 26. 000 14.7& 383.73 29.41 764 .58
TOTAL 112 GRODUNDWATER SAMPLING 33,000 15.91 525.04 k8 1047 .24
24 - 114 WATER USE SURVEY
07 - TASK ORDER WANAGER
ALM L. M. ANDERSON B 05/30s%2 REGC 1.000 18.27 18.2F7 M 346.%% 35,54 18.27
LM L. M. ANDERSON B 0711492 REG 2.000 20,19 40,38 M 40.38 80.74 20.1%
TOTAL TASK DRDER HWAMAGER 3.000 19.55 55.85% 39.10 117.30
10 - SEMIOR SCIENTIST
AL¥ L. M, ANDERSON B D7/iBS%2 REG Z.poo 20059 40.38 M 4038 Bl.T4 20,56
TOTAL SENIDR SCIENTIST Z.000 2019 40.38 40.358 Bl.74
11 - SCEENTIST, CHEMIST
TJGL G. L. TEMPLE B 05/30/%2 REG 5.000 15.87 79.35 M 31.74% 158,70 15,87
TaL 6. L. TEMWPLE B D3/30/%2 REG 4. 000 15.87 &3 48 M 31.74 126 %4 15.87
TGL G. L. TEMPLE B O7A18/92 REG 1.000 15.87 15.87 M 31.74 31.T4 15.67
TOTAL SCIENTIST, CHEMIST 10,000 15.87 158.70 31.74 317.40
TOTAL 114 WATER USE SURVEY 15. 000 17.18 5T7.73 34,34 315,44
25 - 115 LAB AMALYSIS
D7 - TASK DROER MANAGER
ALM L. HW. AMDERSON B O7;04s92 REG 1.000 20.19 20.19 M &0.38 4l 38 2n.1%
TOTAL TASK OURDER MANAGER 1.000 20.19 2% 40.38 40,38
11 - SCIENTIST, CHEMIST
KAC A, C. KIM B 06/06/92 REG 0.500 13.00 &.50 M 2500 3.0 13.00
TGL G. L. TEMPLE B DB/29/92 REG 1.000 15.87 15.8F N 31.7% 31.74 15.87
TOTAL SCIENTIST, CHEMIST 1.500 14,91 2e.37 2583 L. Th
TOTAL 115 LAB ANALYSTS 2.500 17.02 4756 34 .05 B5 .12
26 - 114 DRAFT EAR REPCRT
02 - PROJECT ASSISTANT
DMC M. C. DHORITY B O7S1/YE REG &.300 11.54 9.0 MW 23.0B 196.18 11.54

TOTAL PROJECT ASSISTANT §.500  11.54 23.0% 23.08 196,18



PROJECT: 00&0 - NAS Memphis, TH  Mavel Homp CAP EnsafesAllen & Koshall PAGE 57

CLIENT: N&Z46T - NAYFACENGCOM Praoject Mansgement System DOS DATE=: O9703/92
PROJECT P.A.= T, G, HICKS PROJECT DETAIL REFORT DOE TIME: 91:09 FM
FROJECT T.0O.M_: L. M. AMDERSCN FOR THE PERIOD OB/27/¥3 - O0BF27/93 LAST TIMESHEET POETED: 08721/53
FPROJECT START DATE: O3,037%2 Status candifions printed: ALL

Rt = o 2T R e wougs === e e A e e e BILLING=~--~-~ BILLED
CORE NAME DESCRIFPTIOM 87T DATE  TYFE HOURS RATE AMOUNT OO RATE AMOLINT RATE

07 - TASK URDER MAMAGER

HLM L. M. ANDERSONW B OV/ER/VE REG 1.000 2019 2. 1% M 4038 400.38 20.1%
TOTAL TASK ORDER MANAGER 1.000 2019 a0 1% .38 40.38
100 - SEMIOR SCIENTIST
ALM L. WM. AKDERSON B O0B/01/92 REG 1.006 20.1% 20.1% W 40 38 4038 20.1%
ALM L. M. AKDERSON B DB/O8/Y2 REG F.000 2019 141.33 W 40.38 282 . 6 20,19
ALM L. M.

ANDERSON B O8/d2/9 REG £.000  20.19 40,38 M 40.3E BO,TE 20,19

TOTAL SENIOR SCIENTIST 10004 20.1% 207. %0 40,38 GB3.BL
t1 - ECIENTIST. CHEMIST

MJR J. R. MATTHEWS B 085068/92 REG 5 .000 15.87 126.%6 W 31.74% 253.02 15.87
MIR  J. K. MATTHEWS B 0&8/06/92 REG 19.0404 15.87 15B,7 M 31 74 31740 15.87
MIR  J_ R. MATTHEWS B 0&720/92 PEG 4. 000 5.7 LGB W O31.T4 126.96 15.87
MIR J. R. MATTHEWS B 06720/92 REG 2.000 15.87 A7.61 MW 31.T74 95.22 15.87
CdR  J. R. CORMELIUS B 0&/27#92 REG 11.0a4 12.02 132.22 W 25.08 253.88 11.54
CJR J. R. CORMELIUS B 0704792 REG 9.500 12.02 M&. 19 W 23,08 219.26 11.54
MJR  J. R. MATTHEWS E 0672792 REG 16,000 15.87 25%.02 M 31.74 507, B4 15.87
MJIR 1. R. MATTHEWS B O7/04/92 REG &.000 15.87 BE.Z:2 M 31T TR0, G4 15 .87
DMC M. C. DHORITY B OFF18592 REG 20.500 11.54 236.57 M 23.08 GTE 1 11.54
FEJ S. J. FARMER B 07725792 REG &.000 1303 TB.TE M 26.256 157.56 13.13
MJR J. R. MATTHEWS B OF/NES92 REG 14,004 15.87 253.52 M 31.74 507. 845 15.87
MJE  J. R. MATTHEWS B OFF25/92 REG 31.0040 15.87 AR1.%F M 3.74 FB3. %4 15,87
MPC F. C. MASOM B O7/2%/92 REG 5500 12.50 EE.7S M 25.00 137.50 1250
DMC M. C. DHORITY B O0BfOE/Z2 REG 10,8404 11.54 M3.40 M 23.08 230,80 11.54
MJR J. R. MATTHEWS B 0870892 REG x5 .0404 15.87 G55.45 M 3J1.7e 1110.90 15.87
MJRE  J. R. MATTHEWS B ORs22/92 REG {0.500 15.87 .26 M 31.7% 15.87 15.87
MPC P. C. MASON E 0BfOE/92 REG 1.0040 12.50 12.50 WM 25.00 25.00 12.50
MJB J. R. MATTHEWS B O0B/01/92 REG 20.000 15.87 317.40 M 31.7% 554,80 15.87

TOTRL SCTEWTIST, THEMIST £13.000 14,70 3130.98 £¥. 3 tdad. 27

15 - ENGR/SARCH
EJE J. E. STEDMAN B 08/22/92 REG 4.500 15.87 T1.4T W 31,74 142,83 15,87
SJE J. E. STEDMAN E Q08729/92 REG 13.500 15.87 2146.29 M Ji.Th 428 49 1987

TOTAL EWGRZARCH 18.000 15.87 285 .66 B1.74 571,32

17 - DRAFTSMAN
WC C. WILKINS B OFA11592 REG 4,500 B.o9% 58.17 M 17.EBE 118,22 0.0
WC C. WILKINS B 0R/01/92 REG B&_500 B 75.99 M 17.BB 151.95 LT
W €. WILKINWS B 08:15/92 REG 22.500 .94 201.15 wm 17.B8 402.30 .04
WL L. WILKIMS E 0870Bf32 REG 2000 BS54 17.868 W 17.868 3574 Li-T
WC  C. WILKINS B 09/11/92 REG 4,000 .94 35.76 M 1F.BB ¥1.52 .04

TOTAL DRAFTEMAN 43.500 B. %4 305.89 17.58 77r.78

18 - DTHER, TECHMICAL EDITOR
KMC M. C, KING B DBfOB/92 REG 3.000 12.02 35.06 M 24.04 ¥2.12 12.02

TOTAL OTHER, TECHWICAL ERITOR 3.0on0 1202 3606 24 .04 Fi I



PROJECT: 0040 - NAS Memphis, TH
CLIENT: W&2457 - MAVFACENGCOM
FROJECT P.A.: T, G. HICKS
PRDOJECT T.O.M_= L. M. AHNERSOM
PROJECT START DATE: 03:03;92
-—-EMPLOYEE== "~ rmamececomaen
COOE HAME

24 - ENYVIRON PROTECT{ON SPEC

Py P. V. STODDARD

MNawvel Hosp CAP

DESCRIPTION

TOTAL ENVIRON PROTECTION SPEC

24 - OTHER, WORD PROCESSUR
RDM D. M. RAY
HLF L. F. HUNTER

TOTAL GTHER, WORD PROCESSOR

TOTAL 114 DRAFT EAR REPORT

2F - 117 FINAL EAR REFORT

07 - TASK ORDER MAMAGER
ALM L. M. ANDERSON

TOTAL TASK ORDER MAMALGER
10 - SEHIOR SCLENTIST
ALM L. M. ANDERECH

TaTaL SENIOR SCELENTIST
11 - SCTEWTIST, CHEMIST
CJR  J. K. CORMELIUS
REE 5. &E. RYAN

TOTAL SCIEWTISET, CHEM]IET
15 - EMGRFARCH
5JE J. E. STEDMAN
3JE J. E. STEQMANW

TGTAL ENGRSARCH
14 - DREAFTESMAN/CAD OF SR
GED E. 0. GRIGGES

TOTAL DRAFTSMAN/CAD OF SR
17 - DRAFTSMAN
WC  C. WILKINS

TGTAL DRAFTEMAN

18 - GTHER, TECHHICAL EDITOR

KMC M. C. K[NG

TOTAL OTHER, TECHWICAL ED1TOR

24 - OTHER, WORD PROCESSOR
HLF L. F. HUNTER
FAM A_ M. PERRINE
35M 5. M. STEGALL
THd  THJ

TOTAL OTHER, WORD PROCEZSOR

TOTAL 117 FINAL EAR REFORT

EnSatesAllen & Hoshall
Project Management Systen
FROJECT DETAIL REFORT

FOR THE PERIQD DBSET/SS - OB/27/%3

Etatus comditions printed: AL

HOURE
STT  DATE  TYPE HOLIR S

B 08/0B/% REG 1.50F
s
B 053079 REG 5,000
B O8/72%/% REG 2,500
7500
306.000
B D0%/12/%2 REG 4000
o
B D872%/92 REG 2.000
2w
B 0Bf29/92 REG 5. 50}
B O0F/12/9d REG 10.500
16000
B 08/05/%2 REG 21.000
B 0%712/9¢ REG 30000
~ st0m0
B O09/13/%2 REG 1.000
1.0
B 09712792 REG T4 00HE
14000
B 0912/ REG 3. 00}
om0
B ORA12/92 REG 1. 50
B D%A12/9%2 REG 11. 000
B O®/12/92 REG 5.000
B ORAMB/PE REG 1. 00y
1500
109,500

PAGE 5E&

005 DATE: DR/03/93

ODos TIME: O71:10 PM

LAST TIMESHEET POSTED: OB/21/93

-------------- BILLING------  BILLED
Ch RATE AMIAINT RATE
M B2.50 B3.75 31.2%

G, 20 I, Th

31.74 161874
M £5.48 £5.48 1£. 74
25,48 25 .48

Mo 2404 f2.e 12_02
24.04 Fe.1e

M 20.20 20.30 10.10

M 1848 203 .04 W23

Mo17.54 87.5%4 B.75

M40 1400 700



FPROJECT: 0040 - NAS Memphis, TH Wevel Hosp CAP EnZafesbllen & Hoshall PAGE 55

CLIEMT= NA246T - NAVFACENGLOM Fraject Management Systen DO0% DATE: Q970353
PROJECT P.A_= T. G. HICKS FROJECT DETAIL REFORT D TIME: 91:10 FPM
PROJECT T.0.M.: L. M. ANDERSON FOR THE PERIOR OBf2F/95 - DB/27/93 LAST TIMESHEET POSTED: 08/21/%3
PROJECT START DATE: O03/03792 Status conditians printed: ALL

e EHRLONER S s e st s v g e HOLIRE ----- LABOR s =maa: St = fad BILiLIWG------ BILLEE
Ccaopg HAME DESCRIPTION 5TT OATE TYPE HOURS RATE AMOLINT CO  RATE AMOLNT RATE

28 - 118 DRAFT REFORT
16 - SENIDR SCIENTIST

BLM L. M. AMDERSOW B 0Bs22/92 REG 6000 20.19 121.14 M 40.38 P42.25 20.5%
TOTAL SEMIOR SC1ENTIST &.000  20.19 121.14 40.38 242.28
11 - SCIENTIST, CHEMIST

RS S. 5. RYAN B 10417/92 REG 1.500 15.87 23.81 M 31.74 L7.81 15.87

BJd J. J. BENNETT B 10724792 REG £.000 2404 144,24 M 48,08 288,48 20,00
FOTAL SCIENTIST, CHEMIST 7.500  Z22.47 168.05 44,81 336.09
14 - ENGR/ARCH, =R

WCA C. A. WISE B 10410492 REG 1.000 26,44 26,44 M 52.88 52.88 26 by
TOTAL EMGR/ARCH, SR 1000 2444 B4k 52,88 52.488

15 - EWGRfARCH

SJE J. E. STEOMAN B OBfFZESYE REG 12.500 15.87 198.38 M 31.7% 36,7 15.87
MMA  HMA B 10703492 REG 1008 15 87 15.87 M 31.76 31,74 1587
sJE J. E. STEDMAN B 10/01492 REG 2.500 15 .87 IG.ER M 3174 T9.55 15.87
SJE  J. E. STEDMAN B 1070359 REG 10, 500 15.8¥¢ 16664 M 31.T74 353.87 15.87
ZJE J. E. STEDMAN B 10/ 92  REG 8.500 15.87 134.%0 M 31.74% 2aR. 79 15.87
BTF T. P. BLAHNIK B 107%7/%2 REG &.000 4% 7.5 W 3282 195,72 1531
SJE J. E. STEDMAN B 1041792 REG 26,000 15 .87 1282 M 31,74 525,24 15.87
AME H. R. ATKEISON B 1072492 REG 3.000 17 .45 S2.35 M 34.90 104.70 T .45
SJE Jd. E. STEDMAN B 10/25/92 REG £.000 15.87 F5.22 M 31.74 180 & 15.87

TDTAL ENGR/ARCH & 0oo 15.87 1213.50 31.93 2427.00

17 + DRAFTSMAN
WC L. WILKINE B IDFT/YE REG 1.000 8,94 8.7 MW 17.BB 17.88 8,94
WC L. WILKINS B 10724792 REG 4000 5.94 5.7 MW IT.RB 71.52 A 94

TOTAL DRAFTSMAN 5000 .94 44,70 17.8B 20,40

2% - ENVIRON PROTECTIOM ZPEC
SPY  P. V. STODDARD B D8f£2/92 REG 1.000  37.25 31.25 M 62.50 62.50 31.25

TOTAL ENWIRDN PROTECTION SPEC 1.000  31.2% 31.25 £2_50 A2.50

TOTAL 118 DRAFT REFPORT Ds.500 14 .63 1&05 07 3.7 3210.15
28 - 119 FINAL CAF REFORT

OF - TASK QRDER MENAGER
ALM L. M. ANDERSON B 11728/9¢ PREG 1.500  21.1% 31.73 M 42.30 &3.45 21.15
ALM L. M. ANMDERSON B 12705792 REG 4500 21.15 S5 1B M 42 30 190.355 L3 o L
ALM L. M. ANDERSON 3 08714/93 REG 0,500 21.1% 10,58 M &2.30 21.15 0. 00

TOTAL TASK ORDER MRNAGER 6,500 21.1% 137 48 6230 T4, 75

15 - EKGR/ARCH
SJE J. E. STEDMAN B 11721/92 REG 3.000 15.87F 47.51 M 31.74 95,22 15.87
EIE J. E. STEDMAN B 11728592 REG 12.000 16.59 192.08 M 33_18 B8 18, 5%
SJE  J. E. STEDMAM B 12/03/92 REG 14,000  16.59 232.26 M 3318 L6459 14 59

TOTAL ENGR/ARCH 29.000  14.52 LTB.%5 23.03 95750



FROJECT: 0040 - MAS Memphis, TH  Havel Hosp CAP Ensafafillen & Hoshall FRGE 60

CLIENT: NB246T - NAVFACENGCOM Froject Management System DOS DATE: 09/03/9%
PROJECT P.A.: T. G. HICKS PROJECT DETAIL REFORT DOs TIME: 071=10 PM
FROJECT T.0.M.: L. M. RNDERSON FOR THE PERIOD OBf27/93 - (0BF27793 LAST TIMESHEET POSTED: Q8/21;93
FROJECT START RATE: QF/03/92 5tatus conditions printeds: ALL

== EMBYERE==rre=rrrmorr oo HolRs ----- o i s BILLIHG------ BILLED
COpE RAME DEECRIFTION aTT OATE TYFE HOURS RATE BMOLINT C0  RATE AMOLINT RATE

18 - DTHER, TECHMICAL EDITOR

KMC M. C, KING B 12/05/¥¢ REG 1.000  12.02 12.02 M 24.04 24,04 12.08
TOTAL OTHER, TECHMICAL EDITCR 1.000  12.02 12.02 24 0 24,04
Z2& - DTHER, WORD PROCESSOR
F&M  A. M. PERRINE B 12705492 REG F.500 qLE3 49.23 W 18,48 128,45 F.23
TOTAL DTHER, WORD PROCESSOR F.500 .23 &% 23 1844 13B.45
TOTAL 11% FINRL CAP REPORT G4 000 15,84 &7 4T 3. 13%5 34

TOTAL LABOR 1045.500 15.20 15887.8% 30.02 3158428



PROJECT: D040 - NAS Memphiz, TH
CLIENT: W&24ET - NAVFACENGCOM
PROJECT P.A.; T. 0. HICKS
PROJECT T.0uM.: L. M. ANDERSOM
FROJECT START DATE: D3/ 0379

wr - VEUDOR = = m i r ey
CODE

E - Other Direct Expenzes

07 - EQUIPMENT
EWSAFE Envirormental & Sefety

TOTAL EQUIPMEWT
02 - PRINTING
EWSAFE Enwirormental & Safety
KIHKDS KIMKG'S [HE.
KIHEOS KIMECQTS [NWC.
EWSAFE Enmvirormental & Safety

TOTAL FRIWTIHG

03 - FREIGHT
FEDEX FEDERAL EXPRESS
FEDEX FEDERAL EXPRESS
FEDEX FEDERAL EXPRESS
FEDEX FEDERAL EXPRESS
FEDEX FEDERAL EXPREEE
ENSAFE Envirormental &
ENEAFE Envirocrmental &
ENSAFE Envircrmental &
ENSAFE Envirormental &
ENSAFE Emvirormental &
EMEAFE Environmental &
FEDEX FEDRERAL EXPRESS
FEDEX FEDERAL EXPRESS
FEDEX FEDERAL EXPRESS
FEDEX FEDERAL EXPRESS
ENSAFE Enwvirormentai &
FEDEX FEDERAL EXPREEE

Safety
Safety
Safety
safety
Bafety
Safety

safety

TOTAL FRELGHT
05 - TELEPHONE
Lobs  LDDS
LODE LODE
Lbos  LODE
ENSAFE Enwirormental &
LODS LDDE
Lops  LODS
ENSAFE Ermwirormental E
LDOE LODE
LDDE LDDE
LDDS LODS
LODE LDODOS
ENSAFE Erwirormmental &
EMSAFE Ermvironmental &

Bafety

Safoty

Safety
safety

TOTAL TELEFHOME

Hawel Hosp CAR

EnSafefAllen & Hoshall
Project Mapagement $ystem
PROJECT DETAIL REFORT

FOR THE PERIOD 0N8/27¢%3 - 0B/27/%53

DESCRIPT[ON

P13

T0TZ-KINKDS
131997
132529

0124 KINKGS 012993

151407854
151407854
G 0G24 s
P28

15

15

915

F15

13

LT FB28354
4T TH28354
47 Tae8354
481140637

0124 FED EX 012953

491119914 030553

o3z
741
FE0
15

patt]
11048 LDDE 1127%2
0150 Loos 121992

Status conditicns printed: ALL

STT DATE CosT
B 0%9/30792 [E]
3
B 08s28/92 14,
B 0%/30/92 10.
B 11059 &,
B 0271093 20
k)

B 04731792 F2
B 05/31/92 b,
B 0%/30/92 38.
B 0%9/30/92 A
B 0930092 &8
B 030792 38.
B 0%/30/92 50
B 0830592 S8
B 0%9/30s92 78
B O%/30/92 3
B O0%9/30/92 30
B 10415592 18.
B 10#15,92 18.
B 10515592 ab.
B 12715592 1&.
B 02710793 55
B 05710093 a,
B4

B 05/31s92 i’
B D5/31/92 0
B 0&s07/92 2
B 073179 1
B 0%/30/92 il
B O0Rs30/92 0
B O%/30792 his®
B 07792 2
B DBARSEE 0
B O¥/1692 3
B /25,93 0
B 0210593 I
B 03f26¢93 2

FAGE At
n0s DATE: 0%f05/93
OD0S TIME: B1:10 PM
LAST TIMESHEET POSTED: CB/s21/93

- | 0 B 0 R SUBTASK
CODE AMOUNT
1 73.61 21
73.61
1 16.08 26
1 10.20 27
1 6.8 26
1 20_3% 2
53,65
1 F2.50 11
0 62,50 10
1 38.95 21
1 75.23 21
1 &Gk 2
1 384 26
1 S0_43 21
1 73.15 21
1 Fa. 8t 21
1 33.25 22
i 30,50 21
5 18.75 27
1 18.75 £7
1 36.56 7
1 16.75 23
1 55,94 2%
1 a.99 12
B4z .46
1 .35 il
1 .67 11
1 2.99 L]
1 1.8 21
o 0.6 26
(K 0.8 26
1 167 21
o 2.50 26
o 0.ov¥ 26
0 LT Fas)
o 0.41 ih]
1 0.4 "
0 2.75 12
20.3%



FROJECT: 0040 - MAS Memphis, TN
CLIENT: W&Z467 - NAVFACENGCOM
PROJECT P.A.: T, G, HICKS
PROJECT T.D.M.: L. M. ANGERSON
PROJECT START DATE: 03/037%2

05 - ALL OTHER
ENSAFE Environmental & Safety

TOTAL ALL OTHER

07 - TECHNICAL SUPPLIES
MATTHE J.R. MATTHEWS
MEMDRM MEMPHIS DRUM
®AZCD HAZCO SERVICES, INC
SHELBY SHELBY COUNMTY GOVERNMENT
GRAING GRAINGER
PACE  PACE |NC
MEMDRM MEMPHIS DRUM
MEWCON MEMPH]S COMCRETE CUTTING
ENSAFE Emnvirormental & Safety
ENSAFE Erwironmental & Sotety
ENSAFE Environmental & Safety
ENSAFE Environmental & Safety
ENSAFE Environmental & Safety
CAMPEE CAMPBELL BLUE PRINT & SUP
ENSAFE Enviconmental & Safaty
ENSAFE Ervironmental & Safety
SHELBY SHELBY COUNTY GOVERNMENT
Fiix FCX PHOTO
FACE PACE INC

TOTAL TECHNICAL SUPPLIES

08 - SUBCONTRACTS
HMERCON MEMPHIS CONCRETE CUTTING
MEMLCTON MEMPHIS CONCRETE CUTTING
Compuchem Laboratories
Compuchen Laboratories
Compuchem Laboratorics
P51
Compuchem Laboratorics
Compuchen Laboratories
JACKSON PERSOM & ASSDC,
SPECIALIZED ASSAYS ENV.
Compuchen Laboratories
Compuchem Laboratories
Compuchem Laboratories
PEl

TOTAL SUBCOMTRACTS

13 - GROUNMD
ANDERS L. M. AHDERSON
MATTHE J.R. MATTHEWE
ENSAFE Environmental & Safety
ENSAFE Environmental & Safety
EKSAFE Environmental & Safety
ENSAFE Environmental & Safety
EMSAFE Environmental & Safety

Navel Hosp CAP

DESCRIPTION

1072-BARLOW

M11042

432

a3z

1073~ PACE
1073 - Fox
1073 CAMPRELL
10214

715

915

WAEMEMZM]
5313053 DBO992
FO-001226

¥56531
149998
149978
920295
31740

185798
189738
191728
140909

a3z
832

028
F028

Ensafefhllen & Hoshall
Froject Managemant Syzteln
FROJECT DETALL REPORT

FOR THE PERIOD O8/27/93 - 0B/27/93

Status conditions primted: ALL

1T DATE COsT
8 Oaram/92 8.00
&.00
B 0573192 3.38
8 05/31/92 310.00
8 05/3192 20837
B 0573192 50.00
B O&/07s92 16.61
B 04707/ %2 101.30
B 0&/07/92 35.90
8 OFaLe 330.00
B OF/31p92 .93
B OF/31/92 12 .88
B Das28/92 101.30
B O#s28/92 417
B DB/28/92 16.50
B 09/30/%2 £1.537
B 09/30,/92 10_75
B O9/30/%2 8.3%
B 09/30/92 25.00
B O5/17/93 F.06
B OF/15/93 -101.30
11e3.1
B D5/31/92 455.00
B O6/07/92 255.00
B Ds/OFT2 70.00
B 0&6/0F/92 35_00
B D6s07/92 4420.00
B 0773192 6540 00
B 073192 70.00
B O7/31/%2 260.00
B o732 £520.00
B 0773192 250.00
B 09/30/%2 £350.00
B 1092 130.00
B V5w &50.00
B 172592 £50.00
18245 _00
8 03713/92 10.00
B 05/3tr92 72.50
- S« s g 12.00
B 073192 32.00
B OF/31y92 700
B 09/30s92 20.20
B O9/30/%2 7.50

---BILLING

PAGE &2
DOS DATE: 09/03/93
DGS TIME: 01:10 PM
LAST TIMESHEET POSTEDR: 08/27/%3

CODE AMCURNT

L e e e e e B T s e g

el ol ol ol ol el el el o ol ol LB A

e e

-------- SUBTASK
.00 24
a.0n
3.5 21

310.00 21
208.37 22
50.00 24
16.61 22
101.30 21
35.90 7
330.00 21
2.9% 21
12.588 21
101.30 21
L7 28
16,50 26
21.37 7
10.75 21
4.3% 21
25.00 24
5.56 28
=101.30 21
11463.11
455,00 21
255.00 21
To.00 21
35.00 22
&&20.00 25
&6540.00 21
To.00 25
2&0.00 5
2520.00 16
250.00 24
2340.00 &5
130.00 ]
&50.00 =
250.00 21
18245 .00
io.00 18
72.50 21
12.00 21
32.00 21
T.00 2]
20.20 B
7.50 28



PROJECT: 004AQ - NAS Memphis, TH
CLIENT= N&Z4ET - NAVFACEMGLOM
PROJECT P.A.: T, G. HICKS
PROJECT T.0.M.: L. M. ANDEREOH
PROJECT ZTART DATE: 0303792

Navel Hosp CAP EnSafeshllen & Hozhall
Fraject Management System
FRUJECT DETAIL REFDRT
FOR THE PERIOR OSf27/93 - 0872793
Status canditions printed: ALL

----- VENDOR---===cocmcmcccmmaaas
CODE NAME DESCRIPTION 277 ATE CO8T
ENZAFE Environmental & Zafety 215 B 09730492 19.35
ERSAFE Enwvironmental & Safety P15 B 09/30/%2 &1.00
EMSAFE Envirommental & Safety 11112-5t adman B 11725492 7.50
TOTAL  GROUMD 249,03
TOTAL Other Direct Experses 20665 .23
TOTAL OTHER DIRECT EXFEMEEE 20665 (23
TOTAL FROJECT COST AMCUNT 36,503 192

TOTAL PFROJECT BILLIWG AMOUNT 32,08%.51

PAGE &3
DOE DATE: O%9703/53
D¥s TIME: 071:17 PM

LAST TIMESHEET POSTED: 08/21/%3

<= -BILLING--------

CODE

AMOUNT

19.35
&1.100]
750

20845 23



EnSafe / Allen & Hoshall

a joint venture for professional services

3720 Summer Trees Dr. Suite 8 Memphis, TN 38134
{901) 2383-9115  Fax (901) 383-1742

December [1, 1992

Commanding Officer
SOUTHNAVFACENGCOM

ATTN: Wanda Ferris (Code 0232WF)
2155 Eagie Drive, P.G. Box 10068
Charleston, SC 29411-0068

RE: Final Corrective Action Plan - Naval Hospital UST site; Naval Air Station Mempbhis,
Millington, Tennessee; Contract N62467-89-D-0318 Comprehensive Long-Term
Environmental Action Navy (CLEAN); CTO-040

Dear Sir:

EnSafe/Allen & Hoshall s pleased to submit five copies of the Final Corrective Action Plan
(CAP) for the Naval Hospital (Building 100) UST site at NAS Memphis. Also enclosed are
written responses 10 SOUTHDIV comments on the Dralt CAP. As requested, two copies of the

CAP have also been forwarded to Mrs. Tonya Barker at NAS Memphis.

If you have any questions, please contact me or John Stedman at (901) 372-79632.

Sincerely,

WM_
Lawson M. Anderson

Task Order Manager

Enclosure

co: Tonya Barker, NAS Memphis
John Karlyk, EiC
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Carrective Action Plan
Noval Hospisal, Building H-100

NAS Memphis
December 11, 1992

1.0 INTRODUCTION

The following is a corrective action plan (CAP) for underground storage tank (UST) systems 106
and 107 at the Naval Hospital, Building H-100 of the Naval Air Station Memphis (NASMEM)
in Millington, Tennessee. The CAP was prepared following completion of the Environmental
Assessment Report (EAR) submitted to the Navy September 18, 1992 by EnSafc/Allen &
Hoshall.

In the following sections, the CAP summarizes the EAR's findings, general information
concemning the evalvated corrective action options, and detailed specifications and costs for the
chosen corrective action.

Summary of EAR Findings

The EAR was completed in accordance with the Environmental Assessment Plan (EAP) prepared
by EnSafe/Allen & Hoshall (E/A&H) according to Tennessee Department of Environment and
Conservation (TDEC) guidance. The findings are presented below,

Site History — A release of No. 2 fuel oil at the Naval Hospital, Building H-100 was reported
on June 7, 1991 to the Tennessee Department of the Environment and Conservation (TDEC)
after fuel oil was seen seeping from an expansion joint near the area where the tank system
piping intersected the building. Following notification of the release, a limited investigation was
completed by NASMEM personnel to determine the point of release. The tops of the USTs and
all pipe fittings were unearthed for visual inspection. Soil at the building-piping juncture was
noted to have a strong petrolenm odor,

Results of a tightness test, completed on June 13, 1991, by CTC Industrial Services Inc. of
Memphis, Tennessee, indicated the tanks were within acceptable tightness limits. The tightness
of the system piping, however, was outside acceptable limits, indicating a leak. The supply and
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return lincs were replaced with above-ground lines. The original lines are still in place. No

further releases have been reported.

The quantity and duration of the release is unknown. Apparently, the system only leaked during
operation. Comments from area employees indicated fuel oil had been leaking for a number of
years prior to the reported release.

The EAP was developed by E/A&H and implemented to produce data of technical quality to
assess the current site conditions and included tasks necessary to determine the presence of
contamination and the appropriate corrective action. The EAP was prepared and implemented
in accordance with the TDEC UST Guidelines and the appropriate Naval Energy and
Environmental Support Activity (NEESA) requiréments.

Soil and groundwater samples were collected and analyzed for Diesel Range Organic (DRO)
compounds to assess the extemt of conmtamination. [Initial results indicate that soils and
groundwater in the area of the boiler room, the suspected release area, have been impacted. To
a more limited extent, soils and groundwater in the area of USTs have also been impacted.

Much of the soil contamination seems 1o be limited to the sand sub-base beneath the building
foundation, This fill, located beneath the concrete boiler room floor, was found to range in
thickness from 1.0 feet 10 2,5 feet. However, it 18 possible that the fill extends to greater depths
around building supports. Vertical migration of petroleum contaminants in the soil is apparently
restricted by a natural clay layer encountered just below the sand sub-base. Falling-head analysis
indicates that the vertical permeabilities of this clay material ranged between 5.02 x 10® and
6.26 x 10* cm/sec.
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Groundwater impacts in the area of the boiler room may have been caused by the migration of
petroleum contaminants along building supports. There are several structural footings installed
in this area which could have provided a conduit for petroleum contaminant migration.

It is unclear at this time whether the low-level soil and groundwater contamination in the vicinity
of the USTs are related to contamination in the area of the boiler room or to a small release
(spill) at the tank pit. Continued monitoring of groundwater monitoring well MW-2, located at
the southern edge of the tank pit and downgradient of the boiler roem, may help in this

determination.

Site Location and Layout — The release occurred at the Naval Hospital, Building H-100,
NASMEM, located in the cast portion of the base (Figure 1-1), USTs 106 and 107, used to
store No. 2 fuel oil as a backup fuel source for the hospital boiler system, are located east of
the building, adjacent to the cooling tower (Figure 1-2).

Product was transported from the USTs to the boiler system by gravity flow via two supply
lines. Excess and unused oil was retumed to the USTS via two return lines by an electric pump.
The retum lines contained product only during operation of the system. The supply and return
lines were routed around the footing of the cooling tower, buried a few feet below the surface,

Surface area drainage is to the south and southeast and is controlled by the parking lot and a
storm drainage system. The arca between the tanks and Building H-100 slopes steeply toward
the building, as indicated by the elevation difference between wellheads MW-2 (286.13) and
MW-4 (278.61). A culvert receives stormwater runoff from this low area. Runoff is directed
to the southeast via the drainage system and discharged into an earthen ditch. Shallow
groundwater at the site may be influenced by the south-sontheasterly sloping topography.
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The slope between the tanks and the building is almost entirely covered with concrete (for slope
control) and with components of the building support systems (cooling tower, circulation pumps,
etc.), (Figure 1-2). The area is congested with overhead and underground electrical conduits
and piping (for example, sewer lines, natural gas lines), which restricted available sampling
points for both soil and groundwater.

Site Geology — Boring log data indicate that the shallow soil profile (0 to 26 feet) consists of
a silty clay with increasing amounts of silt with depth. The soil lithology varies slightly with
depth ranging from an orange-brown silty clay with moderaie amounts of organics, to a brown
and gray mottled clay, to a saturated brown silty clay-clayey silt.

Figures 1-3 and 1-4 are cross sections generated from soil boring data. Lithologic changes are
subtle, both laterally and vertically. The profile is dominated by clays ranging from organic
silty clays to inorganic clayey silt.

Soil permeabilities of the unsalurated zone and shallow aquifer are very low. Physical soil
testing indicates that the unsaturated silt and clay have vertical permeabilities on the order of 10
to 10 cm/sec. For further information regarding regional geology, please refer to Section D. |

of the EAR.

Site Hydrogeology -— Site soil boring and well logs indicate the uppermost geologic vnit (loess)
is composed of soft to medium stiff, clay and silty clay. Groundwater occurs under partially
confined conditions along the more silty zones. Saturated soils were typically encountered 8 to
12 feet below ground surface (bgs). Water levels were noted to be higher in completed

monitoring wells.
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Well logs and soil boring logs indicate moist soils were first encountered 6 to 10 feet bgs. Well
logs indicate a 1 to 4 foot thick saturated zone beginning at 6 to 12 feet bgs (MW-4 logs indicate
this saturated zone from 10 to 11 feet). Subsequent to installation, groundwater levels in each
well rose significantly above these salurated zones. This rise in the groundwater indicates
confined or semi-confined conditions may exist in the saturated zone.

Water level data from June 30, 1992, indicated that groundwater flowed in a convergent east and
southeast pattern, whercas July 31, 1992, and September 9, 1992, data indicated a general
southeast flow. Flow gradients were calculated from the prepared piezometric maps by
measuring the change in groundwater elevation denoted by the isopleths with horizontal

distance.

Horizontal groundwater flow direction is depicted by the potentiometric maps presented in
Figures 1-5, 1-6, and 1-7. The data used in developing these maps were collected on June 30,
July 31, and September 3, 1992. Groundwater flow gradient was found to be approximately
0.020. The groundwater flow rate was calculated using the average flow gradient and estimated
horizontal permeability and porosity of the water-bearing seil. Horizontal permeability was
assumed 10 be one order of magnitude greater than the laboratory-reported vertical permeabilities
for the site soils. Porosity for a clay and silt medium was assumed at 0.40. Hence,
groundwater flow is very slow, on the order of 107 fi/year.

Nature and Extent of Contamination: Soils — Figure 1-B indicates the horizontal extent and
magnitude of contamination. The boundaries of the mapped plume indicate the limited extent
of the contamination. Vertical migration of the contaminants is apparently restricted by the
natural clay layer. Lateral movement of contaminants may be restricted by the building
substructures.
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The fuel oil contamination appears to be retained along the sandy sub-base beneath the building
foundation. This hypothesis is supported by comparing analytical data and lithologic data.
Review of the analytical data indicates a trend of dramatically decreasing concentration with
increasing depth. The detected levels of DRO compounds drop significantly below the interface
of the sandy sub-base and the native clays. The vertical extent of soil contamination is shown
in Figure 1-9.

Based on the laboratory reported soil permeabilities. boring log data, the non-drinking water
supply groundwaler classification, and the limiled extent of contamination, the soil cleanup levels
should be 1000 mg/kg 1otal petroleum hydrocarbons.

Nature and Extent of Contamination: Groundwater — [Laboratory analysis detected DRO
compounds in groundwater samples collected from monitoring wells MW-2 and MW-4. DRO
compounds were not detected in groundwater samples collected from MW-1 or MW-3.

DRO compounds were detected in a groundwaler sample collected on June 4, 1992, from
monitoring well MW-2 at 210 gg/l. A subsequent sample collected on September 3,1992, from
this monitoring well did not reveal DRO compounds above detection Limits.

Analysis of a groundwater sample collected from monitoring well MW-4 on June 4, 1992,
detected diesel at 5500 pg/l. An additional sample collected from monitoring well MW-4 on
September 3, 1992, revealed a DRO concentration of 58,000 gg/l. Monitoring well MW-4 was
installed at the suspected point of release. The concentration of diesel fuel detected indicates
impact to the water table aquifer; however, analytical data indicate that the extent of

groundwater contamination is limited.

14
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2.0 CORRECTIVE ACTION PLAN (CAP)
This CAP will provide general information concerning the corrective actions that were evaluated
and the detailed specifications and costs for the corrective action options which were chosen.

This section of the CAP was completed upon review of the contaminant plumes.

2.1  Corrective Actions Considered

2.1.1 Soil Corrective Action

As discussed above, soils that exceed State action levels for TPH are limited to the sandy
sub-base of the building foundation. Three technologically feasible and reliable corrective

actions were considered to address petroleum contaminated soils to applicable cleanup levels.

Options For Soil Corrective Actions:

L] No Action
] Biorcmediation
. Excavalion and Disposal

No Action — In this scenario, the petrolesm-contaminated soils will not be actively remediated.
Contaminated soils that exceed TDEC-action levels are restricted to the sandy sub-basc bencath
the concrete boiler room floor. This sub-base, as discussed before, was found to range in
thickness from 1.0 feet to 2.5 feet. This contaminated maierial should not pose a threat to

buman health and the environment because of the reasons outlined below.

Why Material Is Not Considered A Threat:

. Location of material is not accessible to the public.

. Groundwater is located approximately 7.5 feel below this contamipated material and is
separated by a natural clay zene, therefore this material should not act as a continuous
source of groundwater contamination.

. No vapors have been reported in nearby structures and utilities.

18
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Bioremediation — In-situ bicremediation was one option considered for soil remediation. Some

advantages of this technology are outlined below.

Bioremediation Advantages:

. Minimal disturbance to the site.
] Onsite destroction of contaminants.
* Continued treatment after shutdown of the project.

Although there are several advantages of in-situ bioremediation there are equally as many

disadvantages. Some disadvantages of this technology are listed below.

Bioremediation Disadvantages:

. Bacteria require sufficient oxygen and nutrients to survive. Plumbing to supply these
compounds to the subsurface would be very difficult to install because of the confined
and congested boiler room area.

. Bacteria require correct environmental conditions, which are difficult to control.

. Time consuming and often expensive bench-scale and pilot studies are required to

determine if bioremediation would be effective under site specific conditions.

Because of the limited access to contaminated soils that are located beneath the building
foundation, it would be extremely difficult to supply sufficient oxygen and nutrients to sustain
adequate bacteria growth. Photographs presented in Appendix A illustrate the confined and
congested area of the hospital boiler room.  Environmental conditions such as temperature
would also be difficuli to control because of this imited access. In-sitn bioremediation would
require bench-scale and pilot studies to determine if bacteria can live and grow under site
specific conditions. These studies will require technical and financial resources that would be

lost if studies indicate unfavorable results.

19
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Costs associated with implementing this corrective action would be approximately $67,000.
Installation costs would be approximately $37,000 and are outlined in Appendix B. The
remaining costs would be for monitoring the sysiem for the life of the project which is estimated
to be 18 months, Monitoring costs are outlined in the bioremediation estimate in Appendix B.

Excavation and Disposal — The third option evaluated to remediate petroleumn contaminated
soils was to excavate the contaminated fill material and subsequently dispose of the material.

Using results obtained from the environmental asscssment, it is estimated that 100 cubic yards
of contaminated fill material is located bencath the boiler room floor. As with the
bioremediation option, the congested boiler room would make it extremely difficult and
expensive to implement this corrective action. Assuming that no boiler room equipment would
have to be relocated or removed to excavate the contaminated fill material, cost for
implementing this corrective action would be approximately $40,000. This cost would include
saw cutting of concrete for excavation trenches, excavating, soil disposal, backfilling and
compacting, and resurfacing. The estimate also assumes contaminated material are at levels
which would allow disposal in a local sanitary landfiil, and unit cost for transportation and
disposal is $30 per cubic yard. The analytical samples required for disposal would be $500 per
sample. A cost estimate for implementing this corrective action is included in Appendix B.

Excavation and Disposal Advantages:
. Elimination of all contaminated soils at this site would reduce the potential for further
impacts associated with these soils.

. Does not require monitoring or maintenance of a system, thus eliminating these costs.
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Excavation and Disposal Disadvantages:

. Difficulty in implementing corrective action due to confined and congested work arca.
. Risks of damaging the building foundation and supports with the removal of fill material.
. Excessive cost due to confined and congestive work area.

2.1.2 Groundwater Corrective Actions

As was depicted in Figure 1-10, groundwater contamination is limited to the area east of the
boiler room. The limited naure of the groundwater plume at the site is logical based on the
extremely low permeabilities of aquifer soils. A more detailed discussion of the resalts from
this groundwater monitoring program can be found in the EAR.

Three technologically feasible and reliable corrective action options were considered to address

petroleum-contaminated groundwater to the applicable cleanup levels previously mentioned.

Options for Groundwater Corrective Actions:

. No Action

. Activated Carbon Adsorption (Pump and Treat)

. Groundwater Recovery with Direct Discharge to the publicly owned treatment works
(FOTW)

No Action — In this scenario, the petroleum-contaminated groundwater will not be actively
remediated. The contaminated groundwater plume would continue to move in the direction of
groundwater flow. Because the soil permeability in the area of the release is very low, the
migration of contaminants would be minimal. As mentioned before, the calculated groundwater

flow rate in the area of the release is approximately 107 fi/year.

Onsite wells will be monitored te ensure that no offsite groundwater migration occurs at levels
above TDEC groundwater cleanup levels. Monitoring costs for this option are discussed in

2l
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Section 2.3. If monitoring wells MW 1, MW2, and MW3 show contamination above the TDEC
cleanup levels, groundwater remediation with one of the two treatment options discussed below
will be implemented to prevent further contaminant migration.

Activated Carbon Adsorption — For this option, groundwater will be recovered, treated, and
subsequently discharped via one of the options outlined below. The removal of groundwater will
be accomplished with the use of groundwater recovery wells. Because of the isolated area, only
one recovery well should be needed. For purposes of designing the treatment system, an
estimated flowrate of 5§ gpm will be used. According 1o the aquifer characteristics, an assumed
flowrate of 5 gpm is high. However, assuming a higher flowrate will produce a conservative
design. If a flowrate less than 5 gpm is observed, the unit’s efficiency will be longer due to
smaller organic loadings. Before the pump and treat system is implemented, an aquifer yield

test will be performed to ensure proper system design,

The treated water will be discharged to the city of Millington's POTW. The CAP proposes to
discharge the treated groundwater to the POTW upon approval from the Public Works offices
at NAS Memphis and the city of Millington. If approval is denied, disposal of treated
groundwater may be achicved onsite to surface water (NPDES permit required).

Carbon adsorption is a process in which granular activated carbon, from lignite, bituminous
coal, lignin, or petroleum preduct, is used (o remove organic compounds from contaminated
water. The contaminated water flows through a packed column of granular activated carbon
where the organic compounds are removed by physical or chemical adsorption. Physical
adsorption works by forming molecular condensation in the capillaries of the solid, whereas
chemical adsorption requires formation of a monomolecular layer of the contaminant on the

surface through forces of residual valence of the surface molecules.

22
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Carbon adsorption treats contaminated liquid and vapor-phase volatile organics effectively and
reliably. In addition, the process of retrieving the groundwater retards the migration of

contaminants.

Advantages of Carbon Adsorption:
a System is readily available and implementable.

. Capital cost is less or comparable to other organic removal systems.

Disadvantages of Carbon Adsorption:

. Malterials handling of spent carbon.

. Inorganic plugging of filters (iron and manganese).

. Suspended solid plugging of filters.

. High organic concentrations depleting the carbon source quickly, thus increasing the

material handling and carbon regeneration costs.

Cost — The criteria used to design and estimate the cost of implementation are listed below.

Design Criteria:
Q =5 gpm
Influent DRO = 5500 ppb
Effluent DRO = 50 ppb

The estimated capital cost for the carbon adsorption treatment system is $20,000. This cost
includes two PC 3 carbon adsorbers, surge tank, equipment freight, replacement carben, two
pumps, piping and electrical, engineering labor, and well installation. The operation and
mainienance cost for carbon adsorption is approximately S3000/year which is based upon utility,

carbon regeneration, and monitoring costs for five years. Costs associated with implementing

23
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this corrective action are outlined in Appendix B, Appendix C presents the specifications for
the carbon adsorption unit.

Groundwater Recovery with Direct Discharge to the POTW — Groundwater will be
recovered through the use of a single groundwater recovery well as discussed in the previous
section. Because of the relatively low flow velume { <5.0 gpm) expected during pumping, it
may be possible to obtain a sanitary sewer discharge permit not requiring pretreatment. If a
discharge permit can be obtained, the water will be discharged dircctly to the sanitary sewer.
If a discharge permit can be obtained only if the contaminated groundwater is treated prior to
discharge, a treatment system such as the carbon adsorption previously discussed must be
employed. The advantages of this option are no groundwater treatment and the prevention of
further groundwater migration, The disadvantages are capital costs and operation and

maintenance costs associated with the pumping system.

The estimated capital cost for the groundwater recovery system is approximately $10,000. This
cost includes the groundwater recovery well installation, one groundwater recovery pump, piping
and electrical, and engineering labor. The operation and maintenance cost for the system is
approximately $2,500/year, based upon labor and utility costs and groundwater monitoring for
five years. Costs associated with implementing this corrective action are outlined in
Appendix B.

2.2  Corrective Actions Chosen

2.2.1  Soil Corrective Action

Since contaminated soils are restricted to the sandy engincered fill beneath the building
foundation and pose no threat to human health and the environment, the corrective action chosen
is no action. Further contamination of groundwater from contaminated soils is unlikely because
of the reasons outlined below.

24
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Why Further Contamination Is Unlikely:

. The source of the release (piping leak) has been eliminated; therefore, the extent of soil
contamination will not increase,

. Contaminated soils are located beneath the building foundation; therefore, it is unlikely
that rain water will percolate through the soils spreading contamination.

. Groundwater was encountered at approximately 10-11 feet bgs well below the
contaminated soil zone of 1-2 feet bgs.

Additionally, this contaminated Fll should pose no threat to human health and the environment
because of reasons discussed in Section 2.1.1. As discussed above, limited accessibility to
contaminated soils for implementing other corrective actions is another reason this corrective

action was chosen,

2.2.2 Groundwater Corrective Action

No action with followup groundwater monitoring is the corrective action chosen to address
groundwater contamination. As previously discussed, the soil permeability is very low, and the
contaminated groundwater plume should not travel an appreciable distance over time. The
direction of groundwater flow is (o the southeast toward Casper Creck. This creck is
approximately 500 feet from the area of concern, Due to low groundwater flow velocities, the
plume will take an estimated § x 10° years to reach the creek from the existing contaminated
areas. During this time, patural attenuation of the contaminants will also occur, thereby
decreasing the size of the contaminant plume. Also, while the no action scenario does not
actively remediate the contaminated groundwater, it is a feasible approach because the
contaminants are not exposed directly to humans and wildlife, thus diminishing any potential
harm to human health or the environment.

Another reason that the no action option appears to be more feasible than pump and treat is the
impermeable soil in this area. The tight soils will minimize the pump and treat system’s ability

25
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to achieve substantial and continuous flow rates, rendering the sysiem inefficient. Although no
active remediation is occurring in the no action option, monitoring should detect offsite
contaminant migration if it occurs. As mentioned before, if monitoring of monitoring wells
MWI1, MW2, and MW3 reveal contamination above TDEC cleanup levels, one of the alternative
corrective actions will be implemented.

2.3 Corrective Action Plan Costs
The cost for groundwater monitoring is the only cost associated with the no action option. The
monitoring will be in accordance with the monitoring schedule presented in Section 2.5,

The cost is outlined in Table 2-1 below. The analytical cost is based upon $100/sample for TPH
(DRO) and performing the sampling and analysis in accordance with NEESA Level C protocol.
This assumes four QA/QC samples will be required with the groundwater samples per sampling
event. The labor cost is based upon twe geologists performing the sampling and utilizing 12
total labor hours each at $35.00/hour per event. Four Teflon bailers at $150/bailer will be
purchased and dedicated to the four monitoring wells, Within Table 2-1, the outlined labor costs
include labor required to complete and submit status reports. The estimated labor cost for
completion and submission of status reports was based upon 40 hours at $35.00 per hour.

26
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Table 2-1
Costs for No Action Option

Monitoring Year

2"
Analytical :
Labor
Shipping $200 $§100 £100 100 $100
Bailers $600 - - - -
Subtotal 96880 $3140 $3140 $3140 §3140
Total (1-5} $19.440

Notes:

' - Two Sampling Events for Year 1.

" - One Sampling Event for Years 2-5,
- = Purchase of Bailers (First Year Only).

2.4  Proposed Implementation Schedule
The proposed implementation schedule is discussed in Section 2.5

2.5 Monitoring
The four monitoring wells at the site will be monitored for additional migration of contaminants.
Groundwater samples will be analyzed for the TDEC-required parameter of TPH (DRO). In
accordance with TDEC guidance, this groundwater monitoring program will be implemented
within 60 days from the time the TDEC approves this CAP. Groundwater samples from each
of these wells will be taken semi-annually for one year and annually for the next four years.
These samples will be collected during the first one-third of the reponting period. The analytical
results from (he monitoring and a status report of the conditions at the site will be submitted
within 15 days of the end of the reporting period. Included in these status reports will be a
potentiometric map showing current groundwater flow conditions and a discussion of any
preblems which have been encountered.
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If the results of the groundwater monitoring indicate that appreciable migration of contaminants
is occurring (o be determined by the TDEC), ecither the pump-and-discharge or the
pump-and-treat-option will be empleyed. If migration is not detected from monitoring, the
results will be evaluated and a determination of discontinuing menitoring will be requested from
TDEC after the five-year period.

28
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APPENDIX A

PHOTOGRAPHS
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Outside east wall of boiler
room looking north

View:

A-2



Subject: NAS Memphis Naval Iospital
View: Area between boiler 2 and
boiler 3 looking west

Subject: NAS Memphis Naval Hospital
View: SW corner of room located
north of the boiler room

A-3
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Subject: NAS Memphis Naval Hospital
View: East wall of boiler room

looking north



APPENDIX B

COST ESTIMATES



Cost Estimate
NAS Memphis Naval Hospital
Bioremediation of Contaminated Soils
Bench Scale & Pilot Studies
Saw Cutting 175 feet @ S8/

Injection & Recovery Trench & Slurry Walls Installation
120 hrs. @ $95/hr

Plumbing

Pumps, Air Compressor, Mixing Tanks, elc,

Resurfacing (assuming 6" concrete wirehar & dowels) 173 fi. @ S4/ft.

Soil Disposal
— Transporation & Landfill Charges 50 yds' @ $30/yd’
— Laboratory 1 sample @ $500.00
Materials (Plastic Sheeting, Barricades, Treatment Compound)
Subtotal

Monitoring Cost (assuming 18 months - 10 hrs/week @ 3$35/hr)
Supplies & Equipment

Subtotal
Total
10% Contingency

PROJECT TOTAL

$8,000.00
1,400.00

11,400.00
2,500.00
6,000.00
700.00
1,500.00
500.00
},500.00

33.500.00

25,200.00
2,000.00

27,200.00
$60, 70000

6,070.00

£66,770.00



Cost Estimate
NAS Memphis Naval Hoespital

Excavation and Disposal of Contaminated Soils

Saw Cutting - 250 feet @ 38/11

Excavation
— Dump Truck 160 Hours @ $40/hr.
— Small Backhoc or Bobcat 160 hrs @ $40/hr
— Construction Supervisor 160 hrs @ $30/hr
— 4 unskilled laborers 160 hrs. @ S15/hr. each

Backfilling & Compacting 100 yd® @ 38 per yd*

Resurfacing (assuming 6" concrete w/rebar & dowels)
250 sq. ft @ $4 per sq. Mt

Soil Disposal
— Laboratory 4 samples at $500/sample
— Transportation & Landfilt Charges 100 yds® @ 30/yds’
Malterials (Plastic Sheeting, Barricades, ctc.)
Subtotal
10% Contingency

TOTAL

$2,000.00

6,400.00
6,400, 00
4,800.00
9,600,00

800.00
1.000.00
2,000.00
3,000.00

500.00

36,500.00

3 A0

$40,150.00



Cost Estimate
NAS Memphis Naval Hospital

Groundwater Pump and Discharge to POTW

Well Installation
Grundfos Pump
Junction Box

Labor 120 hrs * $35/hr

Piping and Electrical

60 hrs/year * $35/hr =

Electricity

$1700
$1100
$1100
$4200

$2250
£10,350

Operation and Maintenance

52500 /yr



Cost Estimate
NAS Memphis Naval Iospital
Costs for No Action Option as Outlined in Table 2-1
Year 1
Analytical
$100/TPH (DRO)Sample
2 Sampling Events * (4 Samples + 4 QA/QC Samples each event) =
Labor

Field activities (2 geologists @ 12 hrs: vach/event)
2 events * 24 labor hours * $35/hr = $1680

Report Preparation
2 reports * 40 labor hours * $35/hr = $2800

Shipping
2 events * $100/event =

Bailers
4 bailers * 150 each =

Total year | =
Years 2-5

Analytical — S100/sample * (4 samples + 4 QA/QC Samples) =

Labor

Field Activites (2 geol. * $35/hr. @ 12 hrs. each) = $840)
Report Preparation (1 report * 40 labor hrs. *$35/hr = $1400
Shipping

Total Years 2-3 = $3140/yr =

$lal

g EE

€

224

$100

$12.560



Cost Estimate
NAS Memphis Naval Hospital
Carbon Adsorption

Two PC 3 $4000
Well Installation $1700
Grundfos Pump $1100
Junction Box $1100
Labor 120 hrs * $35/hr $4200
Piping and Electrical $6000
Carbon Equipment S500
Conerete Equipment Pad $1000

$19,600

Operation and Maintenance

Three carbon Regenerations per year $3000
Elecirical Costs $2000
$5000

~ $20,000

/yr
Iyr

yr



APPENDIX C

CARBON ADSORPTION
UNIT SPECIFICATIONS



CARBONAIR SERVICES TEL Np.612-425-8882 Oct 23,92 18:41 No.O17 P.G3

L.

W

CARBONAIR

To: Mr. John Steadman October 23, 1992
Proposal Number: 202483-A

Carbonair PC 3 Carbon Adsorber

Equipment Description

Twa (2) Carbonair PC 3 Uiquid Phase Carbon Adzorbers operated in séries
Eack vagsel: 22" dia. x 54" tall

Fiharglass-reinforced plastic with PVE Internale

250 pounds of react carbon esach vessel

1.0" influent and affluent connections

Quitk connect, hose, sample/gauge kits

skid mounted

aeSaEee

Technlcal Specifications

Caitlcal Compounit - . . o o v 1958 e i e Benzene
InHUBNE CONCEATEATION . . . < o v o i e vt v e v en s e 1375 ppb
Effluent concentration . - . . . . o v o e ooy s n s HD

Critlcal COMPOUNG . . voonw wmws o 0w s 4 s s s st o TPH (Assume naphthalens
Influent concentralion . ., . ..o .ot iy o 4125 ppb
Efflusnt concentration . . .. .. v v e v e e e as s A HD
Cross-sectional @arBa . .. .. .o v v cm o n bt o e 2.4 1t

LR FOW TIE . o0 b e wilid v i e S 5 ppm

Empty hed contact time . . .. L. oL . 24.0 minutes
Yaarly carbtin USa0E + . vv 0 v v wom e pas gr s 1,303 pounds
Expected bed fife . ., .. ... ... i cnnaannn 70 days

Accepted for Purchaser:

{Name/Tiie)
Date;




L

[ =

N Ve
|

Bg itrl.rﬂ

=
¥ <
E WELL No. 3
5 ELEV.= 278.46 - _
= 2
: 4, %ﬁm,%ﬂ - TRANSF
o o L e, | j— RANSFORMERS
B ELEV.= 27H.51
m g STORAGE BLDG ‘s
a (| = N BOILER STACKS
] e ‘ | BLOG.
gl o b
WN ___ / SAT1 @
\ — ’, -
Y | &
| lllllllllllll
[ ELEV.= 7R 47
__......___
GROUNDWA TER
Low WELL No.'2
ELEV.= 286.13
87
&
ASPHALT
1 B PARKING LOT
LEGEND 20 16 O 20 ﬁ
ey — T |
® — MONTORING WELLS SCALE 1°—20° \ _
& — BORINGS | h
& GAS LINE | ———
. v WATER LINE [ — e
—-— WATER VALVE i s T " FIGURE 1-2
—e MNEW FIRE HYDRANT A __ J|[JIIL[|.J|I|I|[.|{
—a EXISTING FIRE HYDRANT . ns ——— SITE LAYOUT
JATE:  10/22/9%
OOHHEGEE 01 Z




290

2835

2810

273

270

263

el

€00

ELEVATION
MEAN
SEA LEVEL

SCREENED AREA

K TANK PIT

=
_-\\751_

I

R
e— "'\—\_\_‘_\_\__\-\-
-.._\_\\\\-“‘\‘_\\-“Q::‘H

—
=

JEl

|
e L= £l
4

.

_.:__.qc_
o

——

T LTI T

[

]_._/

[ITT]]

[ELLL

S [REEE

BUILDING WALL

S5A—8

279,40

SA—-3
274.0 CONCEETE FLOOR
g LS. ELEVATION 279.0

B2
PLAN WVIEW
ot
E‘:‘_Q‘!iﬁgl a' .
e r—|| || \"\\}\ \
| ;h\ NN
) BN=nip|
:.'_ *
N\ S
§] —
.*

I—=a- £ GINEERED FILL
WELL SORTED SAND

T SCREEMED AREA

YERTICAL

SCALE
! 1"=5

VERTICAL EXAGGERATION
= 4X

10

20 16 0 20

P ™ —

HOR!'ZON TAL
SCALE 1'=20'

LEGEND

FIEZOMETRIC SURFACE (07/31/92)

DEFTH AT WHICH GROUNMOWATER WAZ INITIALLY
EMCCOUNTEREDR

SC-CLAYEY SAND
CLAY—SAND MIXTURE

DL—SILTY CLAY W/ORGANICS

CL—INCRGAMIC ZILTT CLAY

‘ ML—IMORGAMIC CLATEY SILT

SW—WELL GRAGED SAND

BUILDING H-100
HAS MEMPHIS

CORRECTIVE ACTIOM FLAM

FIGURE 1—23
CROSS SECTION
A—p

oATE:10/22/92 | DG NAME Q40F1—3




- -
m ]
= > =
<« 2 S
o -

& I =
X 1]
L P b
] 3 ~ H yr o .Im.
= = S 5 s x & L 07 @0
Oy O v - e T % & & |
Edn EXx s 2 z g o » SUm
R [ 5 v O > ¥ oz
> r.w.___ = & m g .Wr.. a3 5 Lo
a () o ] n ﬂ ]
25 E 5 3§ 3 3 8 ,
o " 2 == o 2., 5 Z = 4
e 8., & 8 3 = § & =
: (=] O =3 o = - x x 3
R W E S8 8 o g fu
ot | i =5 ! & = Z
E < M = 3 ] i ] I !
O T Eo = i = i o
=1 T E P Wc i [=] oy =¥
- W ow= ¥
L £x u_||l... i
=] ;q1|// =5
oy — <
S == b o
=
2
E o
2 o
.I— -s_l.”r
£ Tg
28
2 £
£ I

- W o &2

o -

¥ =

(]

< Ll

m 5

X w
8]
F3]

FLAN VIEW

\
/.;/.,///.,"__|- = /..w
ARSEEEEEERRERERENE) |
) lle

i
'

255.5
|'((r
£~ SCREENED AREA

7

ELEVATION
MEAN
SEA LEVEL

290
285
280
273
270
£65
260
£33




]
J

LYON y31108

P ——

I_ Bt
Al éf
T
WELL Nof & —K\
ELFV.= (278,51 |\
|
: f\\\ COOLING
o NN TOWER

LEGEND q

& — MONITORING WEI,LS_
— CGROUNDWATER ELEVATION ISOPLETH (CONTOUR INTERVAL 0.4 fT.

¥ - GROUNDWATER ELEVATION MSL

— . GROUNDWATER FLOW DIRECTION
4~ BORINGS f
HA — HAND AUGER i
276.53 |
Y o | 3
EELtr Hgiszs 3 eLI
= |
4 =
87
A ¢
( { BE PARKING LOT
20 10 0 20 i {
E |f { CORRECTIVE ACTION FLAN
SCALE 1"=20 | | }! suiDiNg H-100
I| | __-" MNAS MEMFHIS
§ Z
: ¢ "IGURE 1—5
| |' T edre i ——— PIEZOMETRIC SURFACE
-———V L e 06/30/92 DATA
DATE; 10722792 | DWG NAME: D40FN -5

NoYY§ 666 B3 Z.




LEGEND

-5 — BORINGS
HA — HAND ALGER

¥ — CGROUNDWATER ELEVATION MSL

<—— — GROUNDWATER FLOW DIRECTION

& — MONITORING WELLS
— GROUNDWATER ELEVATION ISOPLETH (CONTCOUR INTERVAL G.4 FT.)I|I
|

20

SCALE 17°=20"

_q} ELEY.= 2B8.13

B7

-
Be

WELL Mo, 2 J |
e L

FARKING LCT

FIGURE 1-6
PIEZOMETRIC SURFACE

07731792 DATA

DATE. _10/92/92 | OWG MAME; 040F &




LEGEND

4 — BORING LOCATIONS (B)

& — MONITORING WELLS

SA — SOIL SAMPLE COLLECTED USING HAND AUGER

— CONTOUR INTERVAL
¥ — GROUNDWATER ELEVATION MSL
— GROUNDWATER FLOW DIRECTION

e

20

20 10 ]
e e —

SCALE 17=20'

I_‘_‘_‘_-_‘_‘_-_-_‘_ ——
- —1
Raom NO, EQ_QM_ND
T 1L5A3
L2032 O0gg _é'} SA7 i
SAR
My ¥
= g | 3
= glh
I|||I & ki = / ;‘ }
3 5]
B L—%ﬂijpf AN
276,38 o - sh10
:::ELL No. 3 {P?E &) o -
ELEV.= 27848 e 3 s 4 l olole
it = |
N By s
/o WELL Mo, ¢+ —T . F
FLEV.= 278.51 N .
I STORAGE BLDG s \ \‘ ]

GROUNLWATER
FLOW

TRANSFORMERS

..-—-—"'_'_'_'_._'_

BOILER STACKS

WELL He. 1
ELEV.= 289.47

-275_0

ASPHALT
PARKING LOT

| CORRECTIVE ACTION PLAN
§ BUILDING H=100
HAS WEWPHIS

FIGURE 1-7

= PIEZOMETRIC MAP
(9/03/92>

10/22/92 | DWG NAME: D40F1—7

SATE




|

I
\ I

|
] |
< |
=l |
g ||
ool
Lo I |
s SAMPLE Loc,  FIGHEST CONG.
-tr' ]
z | SAl BOL

SA2 11,000 .
SAl B ,
SA4 BOL \ \
SA7 5,540 .
SAB 58 .
SAg BaL N
SAY0 4,210 \.
SAT" S0 \\

Ww-3/83
UN—4 /B4 i
E

- -

A0L=3E_OW DETECTICN LIMIT

B=BORING ‘-\
MW=MONITCRING WELL
SA=501L SAMPLE COLLTCTED USING HAND AUGER

%

V=23
i

ELEV,= 278.46
| v LEGEND

|
|
i | e S L N
|
.' |' % — BORING _OCATIONS
& — MONITORING WE_LS

BOILER STACKS . |
' ) sommse = [SOEGIN
COMTOUR INTZRVAL

INCINERATOR i
| |
| |
| 2 mg kg x 1000
| —— —— = ISOCCN > 100 mp/p
- WATER LINE

GAS U'NE

Do §
Idvor g T SN

COOLNG  \
.

GROUNDWATZR FLOW \
| . TOWER

i
I
|
]

% CORRECTIVE ADIION FLAN
BULDING H—100
£ NES MEMPHIS

3
(1]

SCALE 1"=10"
= .
; 14 FIGURE 1-8
| % SOIL CONTAMINATION
PLUME MAP

S
““‘h#:‘:_-:%'_
: : QAR 10/22757 | owo NAME 040F1-8




ELEVATION A
MEAM

SEA LEVEL
T TANK PIT
29 - \
m .-.f
N w2
! BG /
— 4880 JEE S
2BS B
2B0
g2
275 |—
270 —-
265
Il
—
5 SCREENED AREA —
260
O
PLAN VIEW
£ be
dogg-a
EOOW yo Iy

HORIZONTAL

S ELEVATION
ME &N
SEA |EVEL
BUILDING WALL
%0 =
-
285 I
Sh—8 SA-8  HA-3 foc
273.0 274.0 —
CONCRETE FLOOR 280 —
ELEVATION 279.0 =
- ENGINEERED FILL -
WELL SORTED SAMD —
e
275 B
27n I
283
—
SCREENED AREA BS
280 =
o 223 —
VERTICAL
STALE

1"=5"

VERTICAL EXAGOERATION
= 4X

SCALE 1"=20

Mv=3 E-9 Miw-4 -

B 4w-1
«83.0
- ELC
5all o
N
7 d
~ a
e C P
w2773
H £
=
SCREEMED. AREA Z6L8

\u\ SCREEMED AREA

E E ] e

LEGEND

¥
/
rd
< SCREFMEDR ARES

PEZOMZTRC SURFACE (07/31,/%2)

DEPTH AT WriCH CROUKDWATER WAS INITIALLY
ENCOUNTERED

SAMPLE MTERVAL

BELOW DETECTION LIMITS
DIESEL RANCE ORCANICS CONCENTRATIONS IN PREM

\ CORRECTIVE ACTION PLAN
w.m BUILDING H—100
7 NAS MEMPHIS

FIGURE 1--8
VERTICAL EXTENT OF
SOIL CONTAMINATION




ra

————— ~ ISOCONS 2000 wp /4 \

N
g =
A
\ &. >
\ C s
%
Z o
%
N\
% 3
\\
LEGEND £ 20 1t
s ==

@~ BORING

§ — MONITORING WELLS

GAS LINE

WATER LINE
WATER VALVE
NEW FIRE HYDRAMT

EXISTING FIRE HYDRANT

—
—
—

| CORRECTIVE ACTION FLAN
§ BUILDING H—100
g NAS MEMPHIS

" FIGURE 1-10
GROUNDWATER PLUME
(DIESEL RANGE DORGANICS)

DATE._10/22/92 | QWG NAME: 40FI1-10




2
\‘\\
\
LEGEND %
& — BORING —

& — MONITORING WELLS
— ISDCONS 2000 wp4

c

—— W

GAS LINE

WATER LINE
= WATER VALVE

—= NEW FIRE HYDRANT
—a EXISTING FIRE HYDRANT

%
WELL Mo, 3
ELEV.= 278.4F
e =
- REGULATOR & e
METER STATION oo WELL No. 4
ELEV.= 278.51

MWw—1

Mw=2
Mw-23
Mw-4

B=BORING
SA=50IL SAMPLE COLLECTED
USING HAND AUGER

(L}

20 10 O 20
e e e —
SCALE 1"=20'

\
b
%

Iiis

ASPHRLT
PARKING LOT

8

TRANSFORMERS

Nn/
= 28947

Y} CORRECTIVE ACTION PLAN
| BUILDING H—100
7 NAS MEMPHIS

" FIGURE 1-10
GROUNDWATER PLUME

—~ | (DIESEL RANGE ORGANICS)

DATE: _10/22/92 | _OWG MAME: 40F11—10




