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TABLE 3-1

Recovery Trench System Oil Sample PCB Analytical Results
October 24, 2001

AMTRAK Former Fueling Facility
Wilmington, Deleware

fentificat

RW-3 Trench

RW-3 10/24/2001 N/A N/A N/A N/A N/A N/A N/A

SP-1 10/24/2001 <2.5 <2.5 <2.5 <25 <2.5 <25 3.9

SP-2 10/24/2001 <2.5 <2.5 <25 <25 <2.5 <25 4.2

RW-1/RW-4 Trench

RW-1 10/24/2001 <2.5 <2.5 <25 <2.5 <2.5 <2.5 52

RW-4 10/24/2001 <2.5 <2.5 <25 <25 <2.5 <25 345

SP-3 10/24/2001 <25 <2.5 <2.5 <25 <2.5 <2.5 8.1

SP-4 10/24/2001 <25 <25 <25 <25 <2.5 <25 6.5

SP-5 10/24/2001 <2.5 <2.5 <2.5 <25 <25 <25 224

SP-6 10/24/2001 <25 <25 <25 <25 <25 <25 69.0

Sump #1 10/24/2001 <25 <25 <25 <25 <2.5 <2.5 2.8

RW-2 Trench

RW-2 10/24/2001 <2.5 <2.5 <25 <25 <2.5 <2.5 6.9

RW-5 Trench

RW-5 10/24/2001 <25 <25 <25 <25 <25 <25 53.0

SP-7 10/24/2001 <25 <25 <25 <2.5 <2.5 <2.5 9.7

SP-8 10/24/2001 <25 <25 <25 <2.5 <2.5 <2.5 23.2

SP-g 10/24/2001 <25 <25 <25 <25 <25 <25 65.0
NOTES:

PCBs = Polychlorinated Biphenyls
N/A = Not applicable, there was not enough oil in RW-3 for sampfe analyses
mg/kg = Milligrams per kilogram

PiClierts\amirak-APLAPhase 2 Rl REPORT Tables!Copy of trenchoilsamples.xisjdata



eep{sprssiduesououss 5o0ThSHGR I HOETH 1M 2 SSRA IV AR SIS DU

welBo sed swesbijiy

Pa10818(] 10N = AN

= By/Buw

slAusydig pe1eULOYoAICd = $90d

'STLON
091 90> 50> 50> 50> 50> 50> | S00Z/v1L/6 SLl-dl]
06 | 90> 50> 50> 50> 50> 50> | S00Z/Vi/E i l-dl
001 o€l G> 69 5> 6> > S00Z/¥1/6 901 -dL
S/ 19 5z> IE 5Z> 5Z> §Z> | S002/vL/6 S0}-dl
90> 90> 50> 50> 50> 50> 50> | S00Z/¥L/6 10L-dL

SIEMB]9(] ‘UOIBUNLYIAA
Ampoey Bugend Jouniod My LAWY

S00Z ‘v Jequaydes

s)Nsay jeanAjeuy god sidwesg |10 adidpuels g 1881

&€ d1ave



TABLE 7-1

Drainage Ditch North of Eastern Drainage Ditch Sediment Sample Collection
Field Measurements

AMTRAK Former Fueling Facility
4001 Vandever Avenue Wilmington, DE

I Sample Width of
Collection |Water Depth| Open Water Depth to Clay

L ocation Date () Body (ft} Substrate (ft)
NED-1 4/18/2005 0.58 9 3
NED-2 4/18/2005 0.58 1.5 38R
NED-3 4/19/2005 0.54 4 38R
NED-4 4/19/2005 0.23 8 3.5 R
NED-5 4/19/2005 0.708 15 3.5 R
NED-6 4/20/2005 1.92 205 517 R
NED-7 4/21/2005 1.25 17 3.5
INED-8 6/22/2005 2.25 17 4
NED-9 6/22/2005 3.17 18 3.42
NED-10 6/16/2005 2.25 : 22 10
NED-11 6/15/2005 2.58 40 9.5
NED-12 6/13/2005 1.5 29 6
INED-13 4/25/2005 2.5 10 8.75
NED-14 4/25/2005 0.42 15 1 6.33
NED-15 7/11/2005 0.83 15 1 ]
Notes:

1 = Channel becomes braided and meanders through a wet land area in this reach.
R = Hand auger refusal encountered hefore encountering the clay substrate.

PACHents\Amtrak-APUPhase 2 RI REFORTYTabies\INED Field Notes.xisiShest
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TABLE 7-3

Eastern Drainage Ditch
Sediment Sample Collection
Field Measurments

AMTRAK Former Fueling Facility
Wilmington, DE

Sample
Transect {iocation | Collection Date {Water Depth (/) {Depth io Clay (ft)
EDT-1 41172005
I * 147" ; 52
ii 1.83' % 408’
1 AT 35
ED -2 471172005
i 167 E
i ,: 212 525
il {45 457
K 47772005
| 2 58 775
il 2.68 508
iii 1.58' .42
[EDT-4 47712005 ‘ i
| é 183 7ET
1l 167 817"
Tjii - 1.75 7
EDT-5 1l T 4/6-7/2005 0.92' 35
il 133 5.5
fli 247 TET
i 2.08' .67
EDT-6 |1 37512006 133 K
ii {75 g
TH 254" [
LY ; 167 L &
EOT-7 4/520056
1 ‘ 2 5.3
i i 57
I 185 267
EDT-8 411472005
i AT 3.83"
i 225 525
1l 1.83' 5
[EDT-9 4713/2065
i ] 2 33" 2.58'
I ] 2.92 g
] i 134 a
EDT-10 471 3/2005 i
I T 2.25'
ii 1.54° 2.58'
II 168" i 258
EDT-11_ | 41272006 I
[ ; 1.54" 2
0o 7’ 508
fli 0.85 1§
EDT-12 AT 272008
{ 9.75 3
I 108 3.25
1l 0.96' | 3
EDT-13 1| 4712/2005 0.92" 2.5
i 333 i 242
I 7 f 387
W 1,47 467
EDT-1d 1§ 471172005 1.35 425"
B z 5.25'
il ! 2.25 3.33
iV | 133 1.33°
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TABLE 7-5

Western Drainage Ditch and Confluence Area

Sediment Sample Collection

Field Measurements

AMTRAK Former Fueling Facility
4001 Vandever Avenue
Wilmington, DE

Width of
Water Depth | Open Water | Depth to Clay
Travsect | Location Date {ft) Bady {ft) {ft)
Western Drainage Difch
WO1 (1) NA 4412007 NR 1 NR 3
. !
WD-2 (1) NA 41472001 NR NR 3
WD-3 (1) [NA 4/4/2001 NR NR 3
WDT-1 NA 8/17/2005 0.67 30 7
WDT-2 NA 4/28/2005 017 10 3
WEDT-3 NA 4/28/2005 0.92 20 3.83
WDT-4  INA 4/28/2005 0.62 30 3.75
WOT-5 NA 4/26{2005 0.25 ; 25 3
1
WDT-6 NA 4/26/2005 0.25 11 1.75
WDT-7 NA 4/26/2005 0.25 12 2
IWDT-8 NA 4/26/2005 1.78 24 5 }
|
Confluence Area
ICA-1 4/14/200%
! 0.5 NR 3.08
i1 1.67 NR 3.33
H 0.58 NR 1.83
CA-2 4/14/2005 —
I 1.67 NR 3.5
i ; 1.25 NR 2.42
Ik ! 0.83 NR 2.5
CA-3 . 4/15/2005
| 1.48 NR 4.5
i 0.96 NR 4 |
il 2.58 NR 2.67
Notes:

(1) Sampies collected prior to Phase |l remedial investigations

NA = Not applicable
NR = Not Recorded

BiChents\Amirak-APUPhase 2 RI REPORTTables\{Sediment Stats Sum.xisiWest Dilch end Con Area
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TABLE 7-14

Surnmary of Drainage Ditch

Eitch Bank Soil Sampling Depth to the Clay Substrate Measurements

AMTRAK Former Fueling Facility
4001 Vandever Avenug
Wilmington, DE

Bepth to Pepth to
Transect | Location Date Ciay Location Date Clay
NED-13 {NED-13W-1 | 5/11/2006 3.8 NED-13E-1 | 5/G/2006 2.5
NED-13W-2 | 7/13/2006 31667 JNED-13E-2| 7/13/2008 3.0
NED-13E-31 9/27/2008 2.5
NED-13E-4 | 9/27/2008 2.5'
NED-14 FTNED-14W-1 [ 5/11/2006 5.5 NED-14E-1 | $/11/2008 7.5
NED-14W-2 1 8/22/2006 2.0 NED-14E-2 | 6/22/2006 1.5
NED-18 | NED-15W-11 7/13/2008 4.0 NED-15E-1 | 8/22/2006 3.8
NED-18E-2 | 7/13/2006 1.5
EDT-1 EDT-1W 75612005 6.5 EDT-1E T/6/2005 2.0
EDT-1W-1 B/1/2008 8.5 BC § EDT-1E-1 | 4/27/2008 0.5
EDT-2 EDT-2W 5/6/2005 4.0 EDT-2E 7/8/2005 1.0'
EDT-2W-1 | 4/28/2006 9.5 BC | EDT-2E-1 | 4/27/2008 0.5
EDT-3 EDT-3W 7/8/2005 80'R EDT-3E 7/6/2005 6.5
EDT-3W-1 5/1/2006 2.0R EDT-35-1 | 4/26/2006 6.0'
EDT-4 EDT-4W 775/2005 8.5 BC EDT-4E 71512005 25 R
EDT-4W-1 5272006 2R ELOT-4E-1 412712006 10R
EDT-4W2 5/2/2006 7.5
EDT-4W-3 B/212006 7.5
EDT-4W-4 | 5/24/2006 3.0'R
EDT-4W-5 5/24/2006 5.0'R
EOT-4W-6 | 6/19/2006 8.5
EDT-4W-7 | 6/20/2006 50R
EDT-4W-8 8/20/2006 35 R
ELT-4W-g 10/5/2008 5.0'R
EDT-4W-10 | 10/4/2006 8.0
EDT-4W-11 | 106/4/2006 85
EDT-4W-12 | 104472006 7.5 R
EDT-4W-13 | 9/26/2006 8.5
EDT-4W-14 | 10/56/2606 5.0°R
EDT-4W-15 | 10/6/2006 65 R
EDT-4W-16 | 10/5/2006 50'R
EDT-4W-17 | 10/5/2006 TOR
EDT-4W-18 | 10/5/2006 8.5
COT-4W-18 | 10/5/2006 25R
EDT-4W-20 | 8/26/2006 9.5
EDT-4W-21 | 10/6/2006 10
EDT-4W-22 | 10/6/2008 10.5°
EDT-4W-23 | 12/15/2006 %)
EDT-dW-24 | 12/14/2006 578
EDT-4W-28 | 12/14/2006 §5
EDT-4W-26 | 12/14/2006 8.5
EST-4W-27 | 12/15/2008 7.0
EDT-4W-28 | 1/16/2007 3.75'
EDT-4W-29 | 1/18/2007 6.0
EDT-5 EDT-5W 7/6/2005 2.0 EDT-5E 715/2005 2.0'
EDT-5W-1 | 4/25/20086 3.0 EDT-0E-1 | 4/28/2008 075'R
EDT-6 EDT-6W 4/27/2005 21R EDT-6E 7/5/2005 1.0'R
FOT-6W-1 |  4/25/2008 18R EDT-6E-1 5/9/2006 05 R
EDT-7 EDT-7W 4/27/2005 525 EDT-TE 715/2005 7.0
EDT-7W-1 | 4/24/2008 4.0 EDT-7E-1 | 4/26/2008 20'R
EDT-8 EDT-8W 7/8/2005 55 EDT-8E 8/2/2005 1.0'R
EDT-8W-1 4/24/2006 3.0 EDT-8E-1 5/89/2006 36R
I

Page 1of 2




TABLE 7-14
Summary of Drainage Ditch
Ditch Bank Soil Sampling Depth to the Clay Substrate Measurements
AMTRAK Former Fueling Facility

4001 Vandever Avenue
Wilmington, DE

Depth to Depth to
transect | Location Date Clay L.ocation Date Clay
£0T-8 EDT-awW 472772005 4.5 EDT-GE B/18/2006 55

EOT-GW-1 412512006 3.0 EDT-0F-1 | B/25/2008 2O0R
ELT-10 | EDT-10W 6/2/2008 3.3 EDT-10E TI7/2005 2.5
EDT-10W-1 | 6/21/2008 3.0 ERT-10E-1 1 6/21/2008 3.0
EDT-11 EDT-11W B/2/2008 3.0 EDT-11F 71112005 1.0'°R
EDT-11W-1 1 8/21/2008 2.5 EDT-11E-1]  6/7/2006 18R
EDT-12 | EDT-12wW B/2/2005 30 EDT-12E 6/2/2005 233
EDTA2W-11 5/18/2008 35 CDT-128-11  B/23/2006 3.0
EDT-13 § EDT-13W 7712005 2.0 EDT-13E 74772005 2.5 R
EDT-13W-1 5{18/2008 35 EDT-13E-11 5/23/2006 4.0 R
EDT-14 § EDT-14W 7/7/2005 3.0 EDT-14E FIT2008 5.0
EDT-14W-1 { 5/10/2008 5.5 EOT-14E-1 ] S/25/2006 3.5'
EDT-14W-2 | 5/10/2008 3.0 EDT-14E-2 | 5/23/2006 2.83
EDT-14W-3 | 5/10/2006 3.5 EDT-14E-3 | &/23/2006 3.0

EOT-14E-4 | 6/23/2006 35
EDT-14E-5 | 7/11/2006 3.8
EDT-141-8 ;1 7/11/2006 3.0
EDT-14E-7 1 7/11/2008 3.8
EDT-14E-8 | 10/3/2008€ &6.5'
EDT-14E-8 1 9272008 4.0
EDT-14E-10  10/3/2006 4.0
EDT-14E-11] 8/27/2006 4.0
EDT-14E-12] 10/3/2008 85R

CAT-4 CaT-w 5/31/2005 05 R CAT-1E 531/2005 4.0'
CAT-1W-1 5/17/2008 05R CAT-1E-1 | 4/21/2006 6.5

CAT-2 CAT-ZW 5131/2005 0.416'R CAT-2E 5/31/2005 1.0R

CAT-3 CAT-3W 5/31/2005 0.33 R CAT-3E 5/34/2005 1.0'R

WDT-1 WDT-1W 6/1/2005 4.0 WOT-1E 5/1/2005 20R
WDT-1W-1 | 4/21/2006 8.5 WDT-1E-1 | 4/20/2008 25 R

WDT-2 WHT-2W 511872005 0.33' WDT-2E 5/19/2008 0.416

WDT-3 WDT-3W 8/1/2005 3.75 WDT-3E 6/1/2005 0.83

WIDT-4 WDT-4W 5/26/2005 4.0 WDT-4E 5/26/2005 1.9

WDT-5 WDT-5W 5/26/2005 2.5 WDT-5E 5/26/2005 275

WOT-8 WDT-8W 5/23/2005 0.5 WDT-6E 5/23/2005 0.25'

WDT-7 WDT-7W 5/23/2008 0.5 WOT-7E 5/23/2008 3.5'R

WDT-8 WDT-8W 51972008 3.0 WDT-8E 5/18/2008 3.0'R
Notes:

BC = Borehole collapse before reaching clay subsirate
R = Hand auger refusal encountered before encountering the clay substrate
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TABLE 7-21

Unfiltered Storm Water Sample Results
November 12, 2004

Amtrak Former Fueling Facility
4001 Vandever Avenue
Wilmington, Delaware

Railcar Aver

Aroclo : -
[TSS mgfi <12.0 20.8 <12.0 12.8
IIPCB-1016 ug!! ND (0.53) | ND{0.48) | ND (0.49) ND (6.51)
IlPCB-1221 ug/! ND (0.53) | ND(0.48) | ND (0.49) ND (0.51)
PCB-1232 ug/l ND (0.53) | ND{0.48) | ND (0.49) ND (0.51)
PCB-1242 ug/l ND (0.53) | ND (0.48) | ND (0.49) ND (0.51)
PCB-1248 ~  ug/l ND (0.53) | ND (0.48) | ND (0.49) ND {0.51)
PCB-1254 ug/| ND (0.53) | ND (0.48) | ND (0.49) <0.51
PCB-1260 ugh ND (0.53) <0.48 <0.49 <0.51

[Total Congeners _ pgll 60,066.40 | 180,5625.70 | 121,707.40]  164,114.00

NOTES:
ug/l = micrograms per fiter
mg/l = milligrams per liter
pg/L = Picograms per fiter
ND (0.53) = Analyte not detected at or above this detection limit
<0.48 = Analyte detected at a concentration below the limit of quantitation but above the minimum detection level
Analytical data validated by SECOR personnel
Total Suspended Saolids analyzed by USEPA Method 160.2
PCB Arociors analyzed by Method 8082
PCE congeners analyzed by USEPA Method 1668A

PaClients\Amtrak-APUPhase 2 Ri Laboratory DatatValidated_Tables\i 1-12-04 surface water aroclor resuits-vaiidated xisjunfiltered validated



TABLE 7-22

Filtered Storm Water Sample Results
November 12, 2004

AMTRAK Former Fueling Facility
4001 Vandever Avenue
Wilmington, Delaware

PCB-1016 ugll || ND (0.54) | ND (0.61} | ND (0.50) ND (0.53)
PCB-1221 ug/l || ND (0.54) | ND (0.61) | ND (0.50) ND (0.53)
PCB-1232 ugll | ND (0.54) | ND (0.61) | ND (0.50) ND (0.53)
IPCB-1242 ugll || ND (0.54) | ND (0.61) | ND (0.50) ND (0.53)
PCB-1248 ugh || ND (0.54) | ND (0.67) | ND (0.50) ND (0.53)
PCB-1254 ug/l || ND (0.54) | ND (0.61) | ND (0.50) ND (0.53)
PCB-1260 ugl || ND (0.54) | ND (0.61) | ND (0.50) ND (0.53)
[Total Congeners ___ pg/l || 63,927.50 | 202,842.60 | 80,044.90 | 195,874.00

NOTES:
ug/l = micrograms per liter
pg/L = picograms per liter
ND (D.54) = Analyte not detected at or above this detection limit
Analytical data validated by SECOR personnel
PCB Arociors analyzed by Method 8082
PCB congeners analyzed by USERPA Method 1668A

EACHenis\Amirak-APUPhasge 2 RI Laboratory DataValidated_Tables\[11-12-04 surface water arocior resulis-vaiidated xisHitterad validated



TABLE 7-23

Unfiltered Dry Weather Surface Water Sample Resuits
June 24, 2005

Amtrak Former Fueling Facility
4001 Vandever Avenue
Wilmington, Delaware

M18.4 -

A

|V
13.6

TSS ma/l 34.0 23.6 12.8 J | ND(12.0)

PCB-1016 ugll || ND{(0.48) | ND{(0.52) | ND{0.51) | ND(0.51) | ND{0.51) | _ ND(0.49)
PCB-1221 aghl || ND(0.48) | ND(052) | ND{0.51) | ND(0.51) | ND(0.51)]  ND(0.49)
PCB-1232 ugl || ND(0.48) | ND(0.52) | ND(0.51) | ND(0.51) | ND(0.51) | ND(0.49)
PCB-1242 ugi || ND(0.48) | ND{0.52) | ND(0.51) | ND{0.51) | ND{0.51) | ND{0.49)
PCB-1248 ugl || ND{0.48) | ND(0.52) | ND(0.51) | ND(0.51) | ND(0.51) |  ND(0.49)
PCB-1254 ugl | ND{(0.48) | ND(0.52) | ND(0.51) | ND(0.51) | ND{0.51) |  ND(0.49)
[PCB-1260 ug/ <0.48 <0.52 | ND(0.51) <0.51 ND(0.51) <0.49
[Total Congeners__ pg/l ]| 138,864.39 | 38,751.32 | 98,624.72 | 108,818.17 | 2,873.81 | 865,/28.61

NOTES:
ug/l = micrograms per liter
mg/l = milligrams per fifer
pa/l. = Picograms per liter

ND (0.48) = Analyte not detected at or above this detection limit
<0.48 = Analyte detected at a conceniration below the limit of quantitation but above the minimum detection level

Analytical data validated by SECOR personnel
Total Suspended Sofids analyzed by USEPA Method 160.2
PCB Aroclors analyzed by Method 8082

CB congeners analyzed by USEPA Method 16684

PACHents\Amtrak-APUPhase 2 Ri Laboratory DatalValidatedTabies\{8-24-05 surface water aroclor results_validated xisjunfiitered-validated



TABLE 7-24

Filtered Dry Weather Surface Water Sample Results
June 24, 2005

Amtrak Former Fueling Facility
4001 Vandever Avenue
Wilmington, Delaware

PCB-1016 ug/ | ND(0.49) | ND(0.52) | ND(0.52) | ND(0.54) | ND(0.51) ND(0.51)
PCB-1221 Ugll || ND(0.48) | ND(0.52) | ND(0.52) | ND(0,54) | ND(0.51) ND(0.51)
PCB-1232 Gg/l || ND(0.49) | ND(052) | ND(0.52) | ND(0.54) | ND{0.51) ND(0.51)
PCB-1242 ugll || ND(0.49) | ND(0.52) | ND{(0.52) | ND{0.54) | ND(0.51) ND{0.51)
PCB-1248 ugl | ND(0.49) | ND(0.52) | ND(0.562) | ND(0.54) | ND(0.57) ND(0.57)
PCB-1254 ug/l || ND(0.48) | ND(0.52) | ND(0.52) | ND(0.54) | ND(0.51) ND(0.57)
IPCB-1260 ug/l || ND(0.29) | ND(0.52) | ND(0.52) | ND(0.54) | ND(0.51) ND(0.51)
[Total Congeners __ pg/l || 10,866.05 | 2,336.01 | 2,92.13 | 8,198.63 | 1,260.73 13,984.39

NOTES:
ug/t = micrograms per liter
pg/L. = Picograms per liter
ND (0.49) = Analyte not detected at or above this detection limit
Analytical data validated by SECOR personnel
PCB Aroclors analyzed by Method 8082
PCB congeners analyzed by USEPA Method 1668A

PACHents\Amtrak-APU\Phase 2 RI Laboratory Data\Walidated_Tables\[6-24-08 surface water aroclor resuits_validated xs]filtered-validated



Table 7-

25

Summary of Flow Measurements Recorded During Surface Water Sampling

AMTRAK Former Fueling Facility

4601 Vandever Avenue

Wilmington, DE

2004 (1.30 inches of precipitation)

i

]
Fiow at

Wet Weather Sam?ies November 12 .
iNumber of Monitoring Minimum Flow EMaximum Flow |Approximately

Location Measuremenis |Period {gpm) {gpm} 09:45 {gpm)
Railcar Avenue 12 |‘ 09142 - 13:22 50 203 50

Cutfall 001 12 I 09:25 - 13:05 114 325 138
Outfall 005 12 | 09:28-13:08 1.2 63 45

Quifall 008 6 (1) | 09:15 - 10:55 (1) 274.3 522.5 522.5

i

Dry Weather Samples - June 25, 2005

! Time of
Location Measureiment |Fiow (gpm)
Raiicar Avenue 12:40 122 (1)
Outfall 001 13:50 237
Outfall 005 14:50 8.8
Cutfall 066 16:30 718
|

Incoming (dry weather} - June 23, 2q05

Time of |
L.ocation Measurement Flow (gpm)
Qutfall 008 15:30 -830 (1)

Note (1) - rate of flow on fo the site through Qutfali 006

PACRents\Amrak-APUPhase 2 Rl REPORT\Tables\[Summary of flow measurements xis}Sheett

Note (1} - fiow appesars to be over estimated due large diameter of pipe and sensilivity of flow meter

Note (1): Measurements were not taken after 10:55 because water was coming back through Cutfall G608 (tidal reversal)




TABLE 7-26

Summary of 2004 through 2006 Wet Weather and Dry Weather
Sampling Event Results at Qutfall 006
Total PCB Congeners (pg/L)

AMTRAK Former Fueling Facllity
4001 Vandever Avenue
Wilmington, DE

Wet Weather Samples ’
| | Quifall 006 Estimated
Date Cutfall 006 | Precipitation {in} Flow {(MGD)
Nov. 12,2004 | 121,707.400 1.3
Sept. 26/27, 20055 160,773.595 015 0.467
Oct7/8, 2005 | 92,419.960 0.72 0.026
| Oct. 21/22, 2005 | _77,365.800 0.21/0.81 0.15
Averaie ) 113,086.629 | 0.214
| Dec 1/2, 2006 | 35,641.810 J 0.21 ] 0.235
I |

Dry Weather Samples
Outfali 006 Esfimated
Date Qutfall 006 | Precipitation (in) Flow {(MGD)
Jun. 24, 2005 12,351,900 NA 0.665
| 108,818.170 ¢
| | : B
Aug. 23, 2005 | 145,713.690 ! NA 0.011
. Oct B, 2005 51,174.820 NA 0.0272
i |
Average i 79,514.645 . 0.234
| ! é i
incoming {dry weather) | i
: Outfall 006 Estimated
Date | Qutfall 006 | Precipitation (in) Flow (MGD)
Jun. 24, 2005 | 2,673.810 | NA , TNA
H |
| !

Notes:
MGD = million gaifons per day
Cutfall 008 flow measurements are an average of 12 hourly field measurements af the ouffalf piping

FClients\Amirak- AP hase 2 RE REPORTTablas\ Summary of Outfal 006 resuts xistBheet!




gl vieg pag pue gh

] QY AERUSUB IV

jueig du J0jPUg ‘piay poyiai By it peidelap SeM ajkEue Byi=49d

QN{EA PBJBUIGST =

‘ojdwies suj ul BAEUE By anseaw s pue Ayeinaoe oy uofiEuend Jo jiu ienioe sy Juessider Jou Aew Jo
A pue syewnoadde sy vogoguent papodal ay) iy ejduwies papodal B4} 8A0GE PBRsiap jou Afjeuy = £

ponaEap joN = 'O°N
ey sad suieificisiw = yBn
uceuend jo Juity = KON

1SAI0N
g ! ZEL PON Zel 5 ge 1#Bn SI0[201Y g0 810 [
lar ez 86 S 61 grNiQN 8k ar 1eg ar ol ___|ar s} o Iomwtmoa_w
g0 aN 86 arjee e arni’aN et 1dr 59 ar iz lar e PSZL-E0d
UN 88 ON 8¥o _Irn [N |ei M AN TN ‘aN I/Bn  BYZIg0di
anN 88 5 an 8'0c N [aN gl rtaN anN OGN ion ZvTL-90d
. FaN 26 aN 80 Irn |['GN €l rn_'aN ) GN anN B ybn L eeTyEDd]
an 26 anN 8c | [N el o |'an ‘aN ‘aN yBn o kZel-aDd|
an 86 : ‘aN gvo_[rn 'gN__lgl rn I'en ‘TN anN i/Bn 9103-g0d
621 09 | ovzL Zl ivZe {09 0i}'g 9L ZLZ /B Spiog pepuadsng [B)04 |
voI UNSaY Do mssd] ©ol jinssy 0ol whssy[ ©o Hnsay Don Ansey spun]

L Unep, LMS 9 unep LMS G HneA LMSTE e LMSTZ NRRA EMSTL HneA a| 3jdweg
Lunep 9 Hnep g Jitep £ Jnep ZHneA L HneA uoiesoy aiuey sisAjeuy
‘an 182 an 9 i/Bn} SIoPOsY §0d BIGL k
51 anN_ (e 16 850 an_ [8¥0 g7 6% /BN 062 1-90d}i
82 ['an ol LD 80 aON_ [8¥o lar ey ~Ijbn  vGzi-a0d)
8p 0 anN_[o QN 870 ‘aN 80 ON wn 8rZL-g0d
8ro aN_jol UN 870 ‘ON_ [870 anN ybn. Trel-u0d
0 ‘ON_|0) TGN 870 N 18¥0 . jan 1/6n  EEZI-g0d
By 0 aN {0l aN By 0 ON_ {8p0 ‘anN vomi 1ZZ21-80d
ay°0 aN_ o1 aN 8%0 AN {sv0 AN /B §105-80d}
z1 TElL |21 898 zi el > [z 96 1B SPHOg pepuadsng @0

oo JNsoy [+]e )] Hnsay [+Te}! nsay ool HNsa3y SHUR

LMS 2 HiN LAAS L THI LMS VAN LMS 81 ai ejdweg

Z ajloyuey L @jouuep oy Guipamdpy uonels 4 uonesn awey sishjzuy|

Q ‘voiBurLI
SNUBAY JSAapURA OO

Ai0e. Bugany eunog WVHLAY

9002 ‘51 ysnbny
S)NSSY Jejep, aceung
13M3g pauopuegy

4TL 3ndvl



GRS BUL L 4BUE Byl nSTall Aesnasd pue ABIEA00E 0} JogeIRUEND O THUK JeMOE DY) )
Azur pue syeixosdde sy sy uogepuent papodal 84}

GHS[RPORG PS5 PR AGHSUOIRANSEA] James PRLCPUE U - HEL s LB O

SYEA DRlRWNST =
U9Ssa e Jou Aews 10

‘il aidwies pepodas sy} anoge PBIDAIAP 10U SIfeuY = 1

PERSL ON = AN
1oty 18 SweBouo = (B
uoepguent 10 i = Do

Sa0N
00761 000'8) 00570z 00Z'91 i 0ob'is o00'60( ByBr]  soposy Gog TYioL . |
00% 3 000'c1 GOg'BE__ | 000'FS {00l 000°Z1  j002E 000'F 1 000°01 000'6E 080'6¥ ___ ByBn 0321-8Ddlf
[T r 002 0008} I _000%Z__ |0GHL r_oos'e ooz | |F 602 T 000ZL _ooo'ca Byin ¥ge L 80|
oov)y " lrA CaN T fooo'sl rnaN loea [rACaN _fooee  irn GN_ n_GN MaN_ By/Bn BFZH-80d
00Ky [rnCON o00'8L i aN [ R o6ee Il aN oo0ok _ [rn gN_ M anN Bsybin __Zrelg80d
ors  [raan 000BE  FRL AN 0687 [fN OR ooz’ mn_an co'ol B n_an Byjbn| ZE21-80d
00Vl IFh CGN T ioooel IR AN 008t TN dN 0oC'E fnan g foy/8n o 1zz1-g@0d
[00%'1 iGN o008l T AN 008’y IfN O 00T'e ' aN PN ON Bwon 9101-80d
06E 008} 0zs [ieE] 000'08 000'eg _]oon'sy 800°9 000's 008'¥L Eyb 85108 AQ QUG Hdll
001 ynsay D07 imsey e} Insay 007 liRsey 0ol ynsay [y ANE3Y TN
b peg LTyneA 1 Pos g imep, 1 Dag 8 UnEp 1 pag g unep L'pag sg Lpag e lineA H odumg
LINBA g3inep [dng) s ynea S HREA ASMIG NG ginea juoneDo} awuen sieAfpuy
Q00’801 000" it 000'5%]. a0n'sy 0OQ'EE Q00'08Z BYBN]  sIO5617 694 9101
00¥%'5 009°¥5 001’ 00072 000'5) 00068 008'E 000’8 00F'2 000'€2 0O0'EE 000°0pL BB ) 082180l
00%'6 000'eS  jO0i'E r_ooo’ze  Jood'sk f_CO0'8L  JODRE r ooo'og oo’z rn_anN 000'ee r__Qoo'ost _ B/8n PEZLE0)
00F's | GN 00i'z RN 000°s1 M aN 008'E T ON 0¥z IFAON oog'ee [l a'N o ByBnl _8PZi-g0d
00¥'5 M_GN_ Jooj'e N GN |oog'st -an 008t |rAaN 005 M aN_ 000ee NN Bybn| Zrei-a0d
loo¥'s I G'N 001z i aN looo's i rn-dnN joog's L aN 00¥¢ N GN G00ee [rn an i Eyfa) zezi-ald
00t's m anN 001'2 rNCaN g0g'st [N aN jooge raCaN 00¥'2 _ {fN "GN ooo'ee M an Gybn| 422904
[ (i an G0L'E 0aN 000'GL N aN 0og's N an 00¥'¢ N anN go0'ee TN ON B gL0L-80d!
00g's 0000z [osi 0¥ gLl 00%°} 0vg 005, o/} 1oz ozl i 099 B/t 45168 A9 OHUQ-Hd L]
DOl dinsey BoT NSy Bo1 Hnsay 0O Jnsay BoT nnsay Bo1 Whsay DO ynsay SHUN 7
L pag Tz ineA 1 pegTL T ynes 7 PagTETHN LPESTLTHIN 27 pagT MmN L PegTVMA 1 peg g Qi sduieg
LY { Jinep Z djayuen L 8lOyUERN < P8g Basy Buyjaomdn 1 pag ealy Bujemdn UQeLS 3467 uoljeson ALEN sisAjeuy
3G ‘uolBunupp

Aypoe Butjeny sawisod My Ny

SNUIAY JSAIPURA 100D

900z ‘gl snfiny

SHnsey JUBPag 1aMag polopuegy

82-4 AV



RPN YT YA TR Mg B SUsE PORN RS L MO 18 £ Sy eSS

PBZAUE J0p = WN

1y tad swerBatony = [Bn

Jay sad Suey = yBw

IBYBIIGURD Jad SUBLIAS s = WG
M0 sambag = 1),

ivoL 900281101
95y lscozzem
190 90021618
£9HL 90021¥Z/L
paidweg ajeg
S |E 0L
[003 > ool > oG} > YN vor] soneddiiy z10-60 perAlpeun Hap|| [ 001 > 0o > [wn N soneudily 210-60 PRSADELD Hdp
0oL > {ogl > _ |oci> T ] iBn saeudiy 8090 paisalpeun HaAl ool > 0L > 001 > WN ) i) sopeydify §0-6D PAISHPELN HdA
[0l > 0g1 > _|oor = i e VBN] SUORESGIDA SEON (1080 Hed| [B01 s T Goi s 001 > LN VBnl  suoqiesaipAig SO G160 HdA
001> 1001 > _looe> yN N VBN sidquendipAH Sieudiny 160 Hanl| oot > 061 > 0oL > N vBn ] eudity 20360 Ha|
GO} > ool > _ looi> ] ] yBniEU5qiedsipAH SHeudiy e090 HaA| ool > 00L> agi > WN B SURQIESGIPAH SHEUdIY 80750 HaAl
0zL 0BO'EL 00l VAl sonediGiy e 115 peishlpeuri vdd]  16E1 o7 o vl Vonj  sonedioly ze - ({7 peistifpeéun a3
74y Go0'El 0G/'6 uén Shelioly gz el Ti0Hds) Foreowd dore ke B 1B _ SOUBUOMY 223 9 119 Hd3
o0z 000'01 08011 - 1B SRy SED M 610 a3l ik > 0% o0¥ N I in Soneydey 9e0 01 610 Ha3|l
96 oco'sl 00027 ibn Soyeudity 8100160 Ha3y  §BE > fes JEEE) _I¥N 0 sofiegdiy 8106 60 Ha3
50 ¥zl e Wy Ui/ o PyaponpUSTE T 19z 851 900} | Woguwg o Angaipual)
S0z |2zsz vz else D N dweil |icoz ze9e _live A s ] dwai|
Ly 20y Yoz F _ybw oat s [igg o T lewnl VB B [ald]
le6 g gl gsol- [ AW B 40| (2 —Jear- |s8- N E2S _ A ) a0
8o s €52 yTe B _spun pis - HAl s €L vLE zl'L R  hd
LiE £ig obL'E sy =) s /B S Hd o Ay} zze 885 5£5 g fQ0eg S8 B iy
'z > 0Z> 0Z> 0z > e se B £5 Hd o) Moyl floz> __ue- |wes oe> foQRD S8 B : Y|
5vo |95 I VS T Ty - ual snalind] lsg'g T TTHZE T Ty T, o - B o oy saGo )
002 ) > [AEs cEge 002G > | B . __Penpssig uodll i00gd > gogo> 0020 > gozh> 7 YBu ) paAGssi] Lol
[ g'sE 086 02z 1B e uad €6y 81’8 sv'e Iy ity i 210} ubil
{9002iz1/01 300zrezie 900z16/2 A0DLIVEIL spun sishieuy]  |lsp0zigi/oL a002/Ez/e 80021618 S1SATEUY
B e e : i ; ; 3

VSRSl e

24 "uoiBuapm
2NUIAY JsAspuep |00y
Anpovy Bupeny Jewsoy HYHLAY

sinsay Bunojuoiy Jojep eoepNg Tujesey - 1581 Ju yuy sajeefion
Y3kt sBeuleld usslsepm,

824 3718V



PRECHEA [SIX PARPUER DO, B 0RWE YouR Agalsaige paepie AER g MiojeRgE 1y 2 BERUA I N E USRS

welowy tad sweibiosd = Hybid

fewiosiad YOOFG Aq perepien eeq

VBE8L POWeK YdISN Aq pezkieus siouabuon o
2808 POURK &g paziBue sioposy g0d

€01EG poriew Ag peziieue DO L

. PSZA[RUE JON = YN

UHUep! ABAtisod sem BIABUE By = [
Ll uoROAER SIL) FACAR 10 18 PSIDBKEP JOU BNELY = (3'g) AN
wieibospt Jad suieiforss = Byfn

wiesBoy Jad SweByiis = By

uogues) oelil 1803 = J0L

ajduies Sig ul BIABUE #1 JO LOBEAULIUO sjewixaidde 81 s) anjea [E3USWNU pajBDOSSE 8y ‘po

‘SHILON

YN YN YN VN YN YN 0006216872 [wN VN YN By/Bd sieuabuor jejo]]

0.9 g9 142 06Z 1L 05LL 0/52 012z 09¥02 ovoy 0655 Bybn  siopoy ejo |

06 047 001 088 085 006°1 oL rioon's) 0082 006t Byy/bn 0921-90d

bl 8 8 092 052 005 025 rioog'y 006 002'1 By/bn ¥5Z1-80d||
Ot riozl 66 £ loglL 05¢ rioszL 082 logg 0vy8 06¢ By/Bn 8¥Z1L-d0d||
(zz)an (FH)anN (ZvIaN {6Z JaN (£8)aN (rE} ON LG aN (092} ON (82) ON {z6) aN By/6n ZreL-dad||
{zZ)JaN {Frian (Z¥ion {6z Jan {£81aN {rE} AN (s} aN {082} aN {(64) aN {26} ON By/on ZEZL-80d)|
{6ZJON {2g)an {¥'siaN {ac JaN {1Lj aN {5y} AN {r2} N {ore) aN {(001) aN {0Z1} aN By/Bn LZz1-a0d|
{ZeYaN {(+a)an (1 9}aN {z% YaN {ZL) GN {0S} ON (o) aN {02¢e) aN (02L) aN {0€1) dN By/6n 9L01-a0d|
028°6 0z9's 0011z 006'6¥ 00F'98 00£'es 000'6Z1 000'vEL BB 204

3q ‘voiBuiutipg
DRUBAY IaAopUEA LOOYy
Aoey Bugisng sounod Wy iy

voozIsizL
sinsey a|duwieg uswipag yoyg Aun

8 318Vl



2 v | abed

P i BRI 4P 1Sea(six v olos kel Aeing BONIEOVISYS Tiva i

I3 HE DA BBl o]

V88g | POWEN YIISN Ag pezipur siuabiuos gog

808 POUaW Aq parAleus 810wy 994
H0LES POLSIN AG pozieue DOL

pazhleus ON = %N
SNRA DBILNST = [

HLE LOBOBIED POUISUL BUL BAGYE 10 1€ DDIIBIAN 10N = (IN
wikiBouy Jad suweiBood = Bybd

webopy 1od swWeIBoons = Bybn

welBopy Jed sweibiiw = ByBw

S LORDIEP poYapy = THN

BIION
YN YN YN YN 0000v5'6Z0°8 000'E96'912 0L By/id souabuod god jejo]
0002 00027 000°1Z r 000'61 00081 0089 By/bn SI0[201Y g0 [B10 ]
0zt 000 00E'y | 000°p | 00B'E 0004z | 0oLt T rooDEes 00081 09Z1-90d
0z} an N N ¥5¢1-80d
i an aN anN 8YZi-d0d
0z1 an aN an ZrZ1-90d
021 N N N ceel-80d
0Z). N ON an Legi-a0d
0&L 0N N N G101-90d
025 [ 006t Wh Ozn_-In:...w
90g'6E
CHNSeN
SISO
Shmaad

3G ‘veyBung

SNUBAY JaAapuep L00%
Aoy Buleny ssuuod Wyl Ay

synsay ajdwes Juswipog seyo}ig ofieuiesq Juaseipy

Z-8 deL



Z o g abed

Y391 PoUlepl VIS A pozdieue siueBuos god
2208 POHBY Aq pazAlBue SI0p0ly gog

HOLES powa AG pozieue DOL

PRZABUE JUN = WV

aiea palesy =

WLl UOHI3BE POLGSIU B4} BAGGE 10 18 DRISSIED 10N = 0N
wesbopy tad swesond = Bybd

wikbo sod sweabouony = Byhn

wiesBopy sod swebygm = Byfus

UL HOBIBIOR OB = TN

BILON

VN YN -~ 000'00F'801 11 By/bd siauebuog g94 [£10]]
0001 000'91 -~ -~ 00471 ByBn SI0P0Y g0 (810
005 000°} L 0009} 041 004°) BY/Bn 09Z1-80d
05°e rn-an Iy aN 0/1 aN By/Bn ¥5Z1-80d
00S°E rnanN I aN 041 aN BY/Bn 8¥Z1-890d
00S°E M-anN rnan 0/l 0N By/Bn ZrZ1-80d
005°E roaN I AN 2£Z1-90d
rnan 128i-a0d

N AN 8i01-80d

QHG-Hd

2ol

Siele g

3a ‘uoiBuiuim
BNUDAY JIBABPUBA LOOY
Aioed Bupng ssuuod Myy 1Ny

S1nsay sjduwes Jusuwpag soyoNg aBeueig jusoelpy

-8 9iqeL



Zjo | afey

paweprEAlexy e hstige s Kiewing WSKRIOVAOYL YAV DIUNGN YR AUnSIUS DV

Puuosiad HOOIS Ag paiepiea giep (eaghleuy
V8891 POUIAIN vdIASN Aq paziieue siauabuod g0d
2808 Poulely Ag pazdieue siojoosy d0d
"H0LES POUIIN Ag pezAleue DO

“ajduies ou; ui avfjeuE ol sunsesw Alesivuid pue ASIRiN0R 0} AJBSSa00L UOlEUEND JO Jwi| [enge By jisesaidal you Aews 1o Aew
pue grewixcadde st yuin wogeyguenh psucdal Gy FAASMOH Jl uogemuenh aidies papoda ay; SACQE PEIISJAp JoU SEM SIAIBUER DY = £
‘oidwes syl u slkjeue Ay o LoEEAUEIUD aRwxoidde su 51 aniea [EIUBLUNU BOJEISOSSE Bl ‘pagnuep: Alaagisod sem alkleue ay) =
19A3] UORDSIBY WNLITILE 31 BAOGE Inq uoRELEnD Jo Y BUY) MOIBG YORERUILOD B e p8pslap alfeuy = O
Tl UOf38laD SIL aAcde 10 18 PElselan Jou aiBLY = (048] ON

wiBopy 194 swwesond = Bybd
wieaBolpy 1ad sweiBoom = Gybn
wieBony sod stweubng = Sylw

uoques el gjol = 301

SIBME[S(] ‘UOIDUIIIAA
BNUDAY JOADPUEA LO0P

Kujioed Bulong 1ouuod MyN1INY

POOT ‘S PUE £ FPGQWSAON
Sinsoy ajduieg Juew|pag essy [BPIL o517 suimApuels

€8 37avi

BILON
002'SEP'BG VN 064°2/5'c 066'650'0Z OLZ'ORE'e OL2'65Y ¥ 000'G61ZrE 000'GE0° 150 | BwBd siaudbBuo) [ejol]
£9 7z> rn(eg) N irn fez} aN rn (g} an [ 22> {092 [ 009t By/Bn siopory [ejol

¥z (zztan [rn (£2) N rn{ee} an rn gz an [zz> £ 081 ozt By/6n 0921-g9d
Ze > zZ > migz)aN  frn gy an ro (€2} an e T 03 r 00Z'L BBy $CZE-80d
68 ZZ > rn B aN {rn E2Y an ro (€2} aN [ zz> Fop> r 00Z't Byybn 2pZ1-g0d
{zg) an ZaN Ien (el aN[Fh (c2) aN N {€e) aN rn {2g) an rn (ov) aN rn {028) an BB ZreL-80d
(zz) an 2 aN Irn €2 an rn£2) aN rn (€2} aN ro {zzYan rn (ov) oN M {04€) aN By/Bn Zezl-90d
(zz) aN {zz)aN Irn{gzlaN [rn (€z) oN rry {£2) QN rf (zz) aN rn (oF) AN r{028) aN By/bn 1221904l
(z2) aN (zz2)dn irn g aN rale) an rr {€2) N ro (22) oN N (0r) aN {048y aN BSy/bn 9L0L-A0d|
r0lSy F GOE'vE [ 00608 By/Buw 301

= =




2 10 g abed

isLuosed HODIS Aq pejeplies Biep jeopkeuy
Y8991 POUBW VTSN Ag pezdjeue sieusBuos gog

‘2808 POUIeN Aq pazAieue Sioposy g0d

"H04£5 powen Ag pezdue DO
“ajduies oy u; sjkjBUE BY} BInsEAW Asasd pue Ajgjeinooe o) Alessaneu UoBEIUEND JO Jiu (N0 By} Jussaidal jou Aew s Aew

pue ajewixoxdde siwy uogeuent payodal UL UBABMOH JRul LonEuend sidwes papodal ayy BAOE DOI0HIED JOU SBM BIAIRLE BY) = ()
“siduies sy by BlAeuE 8y Jo UoPRALBILOT BjEWIXOIddE i 51 STHEA [E0UOLIRG. PA3RID0SER Ju; [payiaD) ABagisod sem aleue ayg =

184S} UONDSIAR WINWIUKU BU) BACGE I LOREIBUEND JO JuY BU) MOJDY LORRIOIUND B 12 pejaiop alleuy = Op>

it uogoeIep Sl aAcqe 10 1e pajdelap jou ey = (0/e) AN

wieiBopy jod swieiBood = By/8d

wigslioj Jad sweBoiw = Bybn

weifops Jod sweabiijw = Sxybw

uogeeD swellQ ey = DOl

sremela(y ‘uolbujups
QNUIAY JIDAIPUBA LOOF

Ay Bulend sewiog yyu 1wy

POOT °G PUE £ 10qLUDAON
sinsey sidweg Juswipag eary |epi} Noaiy sumApuerg

€8 31avL

‘SI3I0N

000'092'8.% YN VN YN 082°18v'2e 0009427/ YN YN »/Bd sseusbuos jBjn ||
7Ll ze> (v} an I 6g> ey g5 r6e 9 Bybn _ siopoly ejo1]
12> zZ> (L) ON { BE> rez> rge> ree> riz- ByBn 05Z1-904d]
8z 22 > ()} ON [ 6g> e ree> [ gz > r iz BayBn vGZL-g0d|f
98 zZ > {L¥) ON r (68) an r 8y £ 25 [ 6z r b By/Bn grZ1-a0d||
{1z} aN {zz) an ¥ an  Iin (B aN rn {€2) aN rn (ez) an rN {ez) ON 0 (1z) an By,8n 2r21-99d||
(1z) an {zz) aN Oy an Irniss)an rn{ggk an rn{gz) an PN {gz} an N iz} anN Byybn 2621-904||
(12) ON {z2} AN (¥ranN” irn {BeYan rnfeg) an rr{£zh an PN (E2) aN rn {Lz) aN [T izz1-80d)
(12) an {zzhan (r an fro ey an rn {sz) an rn{€e) aN 0 {€2) GN rn {12} aN Byon 9304-80d|
rorg r 000F] I 004 VE r ooee ByyBus 204
T e o . SHUE. © SIAEUY|
E0NL _




PAHCRISATEIX G0-62-60 POIIEA DO L g Jopaie LNSERSBIGE | palepiEBIEg AlojRroaet T ISR TV HE AR S

‘2808 pouay Ag pazA|

wienboyy Jad sweiBooid = Hy/bd
puuosiad HODIAS Ag paepren 1P jEoRARUY
V8991 POUIBDIY V3G A pazAleue sieusbuco gog

BLE $I0j00N god

‘HOIES PoUlap Aq pezAjEuR DO

pazAlBuB 10N = wN

uoRIEnD JO Jiug DU UBY)L S8 jnq Il UOYIBIBP poLEaW By} ueyl Jojeaub S| NSl By - enjea pRlEWNSY =

HUl} UOH9I2P Sigs BAOGE U0 J8 La101aD 10U eibieuy = (98} gN
wedBowy Jad sweibosow = Hy/Bn
weboy Jed swelbi = Bybw
uoqi) owefip ||10L = D04

aIEMElaC ‘UoIBUILIAL
SNUBAY JeABpURA LOOY
Auprorg Bujjeny 190 MWy MY

voozisizL

s}nsey o|dules Juspag Baly [ePRUON 3o8ig auimApuRIg

g 3avi

BHLON
N N OPe L VN WN YN N 0E0'9ZLZ OEV'818'2 by/Bd sisusbuo) (8101
001 96 an 21 zZ g5 an anN an Bybn __ siopoly ejoj]
001 gl {5¥) AN 21 zz rig's lo%) ON o'y aN (ov) an ByBn 09Z1-80d|
{¥S} ON 19 {05} aN (95) aN (59 aN (6'G) ON (1'6) aN (z'g) aN (1°6) aN Hy/bn ¥GZ1-a0d]
{87} ON Ll {57 aN (0°6) OGN {3°G) ON (6%) ON (99 gN (9'v) aN (%) N Bybn 8vZL-g0d||
{ar} aN (8'%) GN {5 aN (05) an {85y an (67 ON (ov) aN (&%) aN (5'7) AN By/6n 22 L-a0d|
{8¥) AN (g'v) aN {S¥%) N (0'g) aN {g'5) aN (&%) aN (9% aN (o'v) aN (gv) AN oy/bn ZE2L-g0d|
{£9} AN (e'olan {8°) ON (5'9) GN S anN (¥ 9) ON (0'9) GN (0'9) aN (09) aN Oy/6n 1221804
{04} aN (0 aN (co)yan (& aN {F'8) OGN (ZHON (2'9) aN (L9)aN (9°9) aN By/Bn 9L0L-80d|
005'L8 05'6 165 08"/ 008'8l 012'S 1008z 082'L 095'L Bb/BLLE 201



T30 %686 40 10218p LWNWIXEW B J0 19588 By} §f ‘UohEIUasU0D Juiod Binsodxe sinsodxa WNUWEXBUL 3qBUOSERY - Dd™ JINY
(¥00Z ‘vaasn) weiboid JON0Id VIS SUl WOy PSIeLSs Ueogy JjOLUILY oY) 10 Nt soueplued seddn %56 - IO %56

13930
Z0+3p'z | denysjooy pepuRIS | 20+3v ¢ c0+32°¢ 20+38°1 09 18°¢ 998 687 %HET L 33 SUDCLEDSCIDAH DBWONY 01D-6D
Z0+30'y | densjoog piepuEls | z0+30 ¥ Z0+3E°Y [ A G061 L¥'E 0Z¥l [S14 %8 Gl 1€ PIsn{peun) SuoQev0.pAH dNeudY 25 0-60
10+36'C }-suspmg ¢0+30°C L0+38°L 10+39'7 0g 98'¢ Ci £9'0 YEe L LE bajsnlpeun; suoqsesoipAy oneydiy §0-60
SO Hdl
£0+31°'9 | desisjoog piepuels | 0+3.9 £0+38° 4 £0+3G G09Le ¥'e 049 €0 %95 ¥9 19 Sofjewiose Zz0-L LD
£0+3:°9 | densjoog prepuels | ¢o+32°9 £0+3£'6 £0+3L ¥ 0002y G'9 049 048 %16 0g LE soneydity 980 01 61D
£0+3J1°¢ |densioog piepuels | £0+3) G £0+3.L'9 £0+3L°E 0000 9'g e L0 %26 L9 99 soeydie §1.0-6D
9SG Hdl
00+33'2 |deqsjoog prepuels | 00+3g°¢ 00+3L'F 0G+31'E 6E LGS0 800 ¥L0°Q %6L 28 0L 0921-90d
10-39°¢ | dessjoog prepueis | 1o-39% L0-39°6 L0-30'¢ £6 LG 6L 200 Y%E £ LB $GEL-90d
L0-36'y | dessioog piepueis § 1g-96°9 QO+314°4 10-39' ¥l 20 Gl 8100 % 14 L6 8PZ1L-"90d
10-3.'7 | dessiooy piepuels | 103/ ¢ L0-3L°6 L10-39°L ¥'G LE0 6| 2L00 %l £ 6 Z¥el-80d
10-3¥°4 | dessiooq puepurls | 10391 LO-4g°L 10-dli 80 80 'L 8La0 %l L 6 ZECL~B80d
10-3¢° | densiooqg piepuels | Lo-3p ) L10-18'L L0-31°} 80 80 9l £20°0 %1 ] 6 (2¢L-d0d
L0-3y'L [ densiood piepumig | 10-3¢1 L0-39°L Lo-3i°L 80 80 gl 920°0 % L L 6 9L0L-9Dd
SH)d

g uonnquisig Gu/Buw :MHWMQ :uw.m_____“. ﬁﬂvumh“ﬂ va“.“.mu:m._ﬁ W__MUM_ mwﬂ%m: uonaned 399900 seidures TYIAFHO

043 3 . 10N %86 Emutm_m IPAUIGIY | WINLIXERH | Wiy |iinupxeyy | wnaspy jo Rauenbaid 140 saquinN o tequinN

swdeq [y apim-aug j1og 1sopsnEg Arewmng
4-01 elqel




TION %56 10 10919p WNWIXELW 3L} 10 J8SS8| sUp S| ":o_wm::m._ucou juiod amnsodxd sunsodxe WNWIXEW SQRUOSEaY - NdE JINY
(r00Z ‘vdaSN} Weibod DNt YdESN Y Woy poiBwlise "Uea ] JIBWLLY 84} jO I S0UapyLos) addn %6s - 100 %56

1SAION
L0+38°1 VN YN N 00+36°8 8} L8 i 8¢ %ZL £ o4 SucgJescipAl) SRERIOLY 1059
L0+3E°G sjuspnig LO+3E°9 L0+30°E L0+38°¢ 29 L¥E 0i 8¢ %9l ¥ &z pysnipeuny) sucdiescsphy onedditg 21060
LO+30°G -Sjuspng LO+3L'G L0+3g'e Lo+Ey e 0g 98'¢ i Y90 %9l ¥ T4 peIsnipeun} SUOGIEOQIDAH DIEYdIlY 8D-5D
SeD Hdl
£0+32 L BUILEEE) SO0+ L £0+3¥' L EQ+AP Y 0o08e [44 0.9 ¥EQ %98 £ Sy sopewole gz~ LD
£0+32'g [densjoog prepueis] eo+3z'g #0+30°L £0+H8'% Go0gy 0Z 0.9 0.9 %001 14 74 sogeydiy 929 01 61D
£0+32°¢ EUWLEEY £0+de9 | £0+36°9 £0+39°E 0000% 6 ore L1'0 %8 6E Gt soneydife g1.0-69
19581(] Hd 1
00+3t'¥ BUIBD 00+3L v 00+39°S 00+3L°E £E SL0 £80°0 YL00 %96 g L8 09¢1-90d
10-F4°¢ [densloog piepuelgl |0-3LG CO+3¢°L Lo-alke £'6 L0 8L 200 %S £ 86 $8Zi-90d
00+30'L [degsioog prepuelg| 5g+30'L C0+3¢ ¢ 16389 j43 20 Gl 8L0°0 %L ¥ 85 8rei-80d
L0-36°¢ [dedsioog prepueig| §-35°¢ L1G-A8 L {G-IET 7'G 20 Gl 8150 %t 4 8% Zhei-g90d
10-96'y  |dedsioog prepugis| 10-96L [ [ Lo-3I¥ L g0 80 Gl 8LO0 %Z 3 26 CEZL-80d
10-10'2 [dedsloog piepueist L0-30°7 10-d2°T 10-39°4 30 20 gl £20°0 %l L 85 y2ei-80d
10-36'¢ {densjoog puepueig| Lo-36L 10-32°¢ 10-35°4 2'¢ 80 Sl 920°0 %T 2 85 gL0i-80d
Sd2d
By/Bw By Bl Byow By/Buw By/bu ByBul
GfBus uoRnRYIISE Bbu uoneIAag upd paoaeg | payomeq ) " vonaaieq swaeg | saidueg VHINTH
Od3 3w g 10N %56 Emu:m«w newiy | wnwxew | wnwsepy E:EM@E EEM_M_E $o fousnbald 1o ssquinN | 4o Joquiny TVOINIHI

(edepins punail mojed 1984 7 - 0) apIM-a31S 10§ :SouSHE)S ARlimng
Z-0i @iqe |




TTON %56 410 10918p WNWXeW 8y} Jo J9553] au) §1 'uoikiluasuod Jwad amsodxe ansodxa WNWIXeWw giqeuosesy - D43 I
00T 'varASM) weiboud TON0Id YIISN 2 Woy PSIBWNSS "Uesi DISW Y B4 40 B eouspyuoe) Jaddn %456 - 10N %S

1SBJON
L0+3,/ (densjoog puepueig| to+as . | L0+30'8 | Lo+95 0ET LL Ll cLo %,9¢ 9 gi SUOGIEO0IPAL JNBWIONY GLD-60
20+30°7 [densjoog piepurig| zo+30Z | 2o+t ¢ | co+de L [ 6.2 Gl £16 %18 33 9 PiSnipeun) suoq:eo0lpAp 20eudny 210-69
Lo+36'Z [densjoog prepuelg] Lo+ | Lo+ay L LO+3% 2 0§ Lz'€ [ Ay %28 71 2L pasnipeun) suoqueooiphy 2neYdiR 89-69
Se9 Hdl
2o+3g'L jdensjocg prepurlg | Z0+35L | zZ0<3b6 | zo<dl b 0Ge 52 Bl 6l %76 LT 91 SOBWOIR Zg-| LD
zo+de'g |densioog prepuels] zo+38'9 | 20+d6. | z0+d9G 00Es £8 %001 gl 94 SORBUCIY 92D 1 61D
&p+3y's |densioog pIepuelS] z0+3F'S | 20+d£ 0 | 20496 C 0061 gl 59 59 %76 Gl 91 soifeudye 1960
{9s9iqg Hdt
Zo+30°: |[deisioog PlEpURIS | Z0+30°L [ L0+31°¢ COvL 434 £80°0 LA00 %58 Zil LEL Q9Z1-80d
00+3y'y |densjoog prepuess]| 00+3F¥ | 00+969 | 00+dFE £ S0 oy 200 %SG 5l 121 PSZ1-80d
00+3} '} |densioon pilepuelg| 00+IL L | 00+HE L LO-FL6 g 5570 2 200 %e £ £z oFZ1-82d
sg0d

BB uonnquisi(y Byjbw :M_W_%MQ _w,w.w_w_: uwwww_c cww.whwu m.v__%ws mu%% Honasieq S129300 | sajdures TV OHASHD

SEEELL TN %56 pi2puelg | INOUINY | WNWIXBW | wowikiy wnwixep REN LU EUERN J0 Aouenbaig o saquin| 0 sequiny

syidaq ||y ‘2a)y 9SNOYPUNOY JOWIOL BU3 U} 10S SoNSIEIS Rewung
£-01 3qeL




100N %S6 40 1oelep winuHxeWw By} 0 18SSa| By S| 'UORENRUSOU0D Liod ainsodxs sinsodxe WINWIXeLw a|qeuosesy - 043 JIN
{(¥00Z ‘wdaSN} Weibesd TONID YAISN 9U3 WOY PIBWASS veaw SIS B4 16 HubT souapyuo) eddn %56 - 101 %56

ISOION
Z0+3z’) |densioog prepuels] zo+3z'L | 20+30°L | L0+38 ¥ 0Ez 087 9 ¥1'0 %GT { [ SUOUIBOCIPAL DRBWIONY (13 D-67)
z0+30°¢ |densioog piepuels] z0+30°€ | 204ASE | zo+de L 085 647 - %001 G G piSnipeun) sUseooipAl deydig 71060
10+3)L ¢ Jdensjcog piepueis] L0+3LY | LO+ALL LO+30'E 05 LZ'E %001 G g pasnipeun} sUDGIED0IPAH OlteYdiY 8D-GD
SED Hdl
20+30'¢ _idelsicog piepueig] zo+3¢Z | L0+39G | 20+dL b 08z 66 - %00} g G SOBWOIE 72-1 12
Z0+30°g }-sjuapng Z0+30°9 | z0+36L | zo+IZw 061 4 %00} G S SoRYdIY 9ED 01 61D
10+3/ v _idesasioog prepuelst Lo+32 v | LO+ALL | L0+d0F ¥5 8z €9 59 %08 ¥ g soleydiie 91960
19591} HdL
Z0+34e | jaensioog prepueigl zo+9gt C0+3LE LO+3¥'8 Q0L 8i0 800 LLG0Q “lB £ S8 09¢1-d2d
00+3%°¢ ELILED 00+3¥2 | co+3sz | oo+3gl Zl ¥'g 0z LG %G ¢ 19 $524-92d
LO-31°Z [celdsjoog piepuRiSE L0-dl¢ L0-367 Vo-JL 850 €50 G0 LL00 %¥ I (24 8vz)L-H0d
sg2d

B/ UBINYISIA BofBus cw_w_%ﬁn wﬁmﬂ uwwmwo uww.m“o mw__%M_ mw_%w_ onv%ea 5329300 | sejduies SANNOJINGD

REEELL 100 %se BIEpUBLS | INBUIYINY | WINUIXER | AWM | wnwiixegpy | won i jo Aouenboij Lo ssquInN | o Jaquiny

(eoepins punciB mojeq 1894 Z-0) ESIY SSNOYPUNOY JOULIOS BY] U1 |10G isansnels Alewwng
0L eigel




TABLE 10-5a

Exposure and Risk Estimates for Youth Trespasser to Site-wide Soil {0-Z feet bgs)

Amtrak Former Fueling Facifity
4001 Vandever Avenue
Wilmington, Delaware

Receptor;
Exposure Point:
Exposure Route:

Youth Trespasser (age 12 to 18)

Soil
Incidental Ingestion

Risk Equation: CANCER RISK = Exposure (orai) - CSF(oral)

CAMNCER RISK = (C3 - EF - ED- IR - CF - CSF(oral)) / (BW  ATc}
Hazard Index Equation:

HAZARD INDEX = Exposure (oral) - 1/RfD{oral)

HAZARD INDEX = {(CS - EF - ED IR - CF - {/RiD(oral)) / (BW - ATnc)
Parameter Description Units Values Source
CS soif concentration mglke see below RME EPC
IR ingestion rate mg/day 50 USEPA, 1997
EF exposure frequency days/year 24 DNREC, 1998
ED exposure duration years 7 DNREC, 1998
CF conversion factor kg/mg 1.00E-06 DNREC, 1998
ATc averaging time carcinegen days 25550 DNREC, 1668
ATnc averaging ime poncarcinogen days 2555 DNREC, 1998
BwW body weight ket &7 USEPA, 1997
CSFs doral oral cancer skope factor (mg/kg-dayy*-1  see beiow DNREC, 1808
RID doral oral reference dosa myrkg/day see below DNREC, 1998
RISK cancer risk unitless see below DNREC, 1998
all hazard index unitless see below DNREC, 1988
Chemical GS Oral Notes EPA Cral Notes RME Cancer RME Hazard

RME RfD Cancer Class CSF Risk Index

PCB-1248 1.0E+00 : 200E+0Q - i 1.15E-08 e
PCB-1254 5 7E-01 200E-05 2.00E+00 i 5.58E-09 1.84E-03
FCB-1260 4.1£+00 2.006+00 i 4.73E-08 -
TPH Diesel (a)
C9-C18 aliphafics 6.2E+03 100E-01  TPHCOWG 3.58E-03
C19 10 £36 Aliphatics 8.2E+03 2.00E+00 TPHOWG 2.36E-04
C11-C22 aromatics . T.2E+03 3.00E-02 . TPHCWG 1.38E-02
TPHGas(a) A .
C5-C8 Aliphatic Hydrocarbons (unadfusted) 5.0E+01 5.00E+00 ~ TPHCWG 5. 77E-07
-£8-C12 Aliphatic Hydrocarbons (unadjusted) 6.6E+01 1.00E-01  TPHCWG 3.81E-05
C9-C10 Aromatic Mydrecarbons 1.8E+01 4.00E-02  TPHCWG 2.60E-08
ITOTAL RISK 7E-08 0.019
Notes:

(=) Toxicity values for TPH gas and TPH diesel fractions are from TPH Criteria Working Group (TPHCWG, 1997).




TABLE 10-5b

Exposure and Risk Estimates for Adult Trespasser to Site-wide Soll {0-2 feet bgs)
Amtrak Former Fueling Facitity
4001 Vandever Avenue
Wilmington, Defaware

Receptor:
Exposure Point:
Exposure Route:

Adult Trespasser
Soil
Incidentat Ingestion

Risk Equation: CANCER RISK = Exposure (oral) - CSF{oral)
CANCERRISK = {C§-EF - £D- IR - CF - CSF(oral)) / (BW - ATc}
Hazard Index Equation:
HAZARD INDEX = Exposure (oral) - 1/RfD{oral)
HAZARD INDEX = (CS-EF-ED- IR - CF - URID{orall} / (BW - ATrc)
Parameter Description Units Valees Souree
CS soil concentration mgrkg see below RME EPC
IR ingestion rate mg/day 50 USEPA, 1997
EF exposure frequency daysiyear 24 DNREC, 1968
=D expesure duration years 30 DNREC, 1998
CF conversion factor kg/mg 1.00E-08 DNREC, 1598
ATc averaging time carcinogen days 25550 DNREC, 1998
ATHG averaging fime noncarcinogen days 10950 DNREC, 1998
By body weight kg 70 DNREC, 1998
CSFs dorat oral cancer siope factor (mg/kg-day)*-1  see below DNREC, 1998
RID doral oral reference dose mg/kg/day see helow DNREC, 1998
RISK cancer risk unitless see below DNREC, 1998
HI hazard index unitless see below DNREC, 1988
Chemical (23] Oral Notes EPA Oral Notes RME Cancer RME Hazard
RME RiD Cancer Class CSF Risk index
PCBs .
PCB-1248 1.0E+00 o 2.00E+00 i 4,03E-08 e
PCB-1254 5.7E-01 2.00E-05 i 2.00E+00 i 2.29E-08 1.34E-03
PCB-1260 4. 1E+00 i 2.00E+G0 i 1.65E-07 e
TPH Diesei (a} . L e
‘C8-C18 aliphatics 6.2E+03 1.00F-01  TPHCWG: - 2.91E-03
o 8.2£+03 2.00E+00 TPHCWG . - 1.93E-04
£11-C22 aromatics 7.2E+03 3.00£-02 | TPHCWG - 1.13-02
TPH Gas (a} :
C5-C8 Aliphatic Hydrocarbons (unadjusted) 5.0E+01 5.00E+00 TPHCWG 4.70E-07
C9-C12 Aliphatic Hydrocarbons funadjusted: 6.6E+01 1.00E-01  TPHCWG - 3.10E-05
_G9-C10 Aromatic Hydrocarbons 1.8E+01 2.00E-01  TPHCWG - 4.23E-06
ITOTAL RISK 2E-07 0.016
Notes:

(@) Toxicity values for TPH gas and TPH diesel fractions are from TPH Criteria Working Group (TPHCWG, 1997),
{b) Did not quaantify risks as currently there are no toxicity values available for lead, however, 95% UCL concentration is below DNREC URS vaiues for direct contact 400 mg/kg for
{t) Oral RID for manganese in non-food matrix (e.g., soil) is 1/3 value of oral RfD for manganese in foed
(d) No toxicity value for elemental mercury; assumed foxicity vatue for mercuric chioride,
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TABLE 10-6a

Exposura and Risk Estimates for Youth Trespasser to Former Roundhouse Soif (0-2 feet bys)

Amtrak Former Fueling Facility
4001 Vandaver Avenue
Wilmington, Delaware

Receptor:
Exposure Paint:
Exposure Route:

Youth Trespasser (age 12 t0 18)
Soif
ncidental Ingestion

Risk Equation: CANCER RISK = Exposure {oral) - C5F(oral}

CANCER RISK = (CS - EF - £D - IR- CF - CSF{oral}) | (BW - ATc)
Hazard index Equation:

HAZARD iNDEX = Exposure {oral} - {/RiD{oral}

HAZARD INBEX = (C8 - EF - ED- IR CF - 1/RfD{oral)} /(BW - ATnc}
Parameter Description Units Values Source
CS soil concentration mgikg @0 below RME £PC
R ingestion rate mg/day 50 USEPA, 1997
EF expasure frequency dayshyear 24 DNREC, 1998
£D exposure duration years 7 DNREC, 1998
CF conversion factor kgimg 1.00E-06 DNREC, 1998
ATc averaging time carcinogen days 25650 DNREC, 1988
ATnG averaging lime noncarcinegen days 2585 DNREC, 1998
BV body weight kg 57 {SEPA, 1997
CSFs dorat oral cancer slape factor {mglkg-day)*-1 see balow DNREC, 1988
RiD doral oral reference dose mg/kg/day see balow DNREC, 1958
RISK cancer risk unitless see below DNREC, 1998
HI hazard index unitless see below DNREC, 1888
Chemical s Oral Notes EPA Oral Notes  RME Cancer RME Hazard

RME RFD Cancer Class L8 Risk tndex
PCBs o :
PCB-1254 556400 2.00E-05 i 2.00E+00 i 8.34E-08 1.89E-02
PCB-1260 1.8E+02 . 2.00E+00 i 1.73E-08
TPHDiesel T _ S
C9-C18 aliphatics . B4E+D1 ... 1.00E-01 TPHCWG o . : w 3HE-05
C19 1o 36 Adiphatics . BBE+02 2Q0E+00  TPHCWG - 1.80E-05
C11-C22 aromatics 283E+02 . B.00E-02 TPHCWG ) o e 4.42F-04
TPH Gas ) ) o ]
C5-C8 Allphatic Hydrocarbons (unadjustad) 5.0E+01 5.00E+00  TPHCWG B I7E-QY
C8-C12 Aliphatic Hydrocarbons {unadjusted} 4.4E+Q2 1.008-M TPHCWG . : - 2.54E-04
G9-C10 Aromatic Hydrocarbons 1.TE+02 2.00£-01 TPHCWG : - 4.90E-05
2E-06 0.62

[TOTAL RISK

Notes:

(a) Toxicity values for TPH gas and TPH diese! fractions are from TPH Criteria Working Group (TPHCWG, 1897).




TABLE 10-6b

Exposure and Risk Estimates for Aduit Trespasser to Former Roundhouse Soil {9-2 feet bgs)

Amtrak Former Fueting Facility
4001 Vandever Avenue
Wilmington, Delaware

Receplor:
Exposure Point:
Exposure Route:

Adult Trespasser
Seil
incidentat Ingestion

Risk Equation: CANCER RISK = Exposure {oral) - CSF{oral}

CANCER RISK = {CS - EF-ED - IR CF - CSF{oral}) / (BW - ATg)
Hazard Index Equation:

HAZARD INDEX = Exposure {oral} - H/RMD{oral}

HAZARD INDEX = (C8-EF-ER - IR- CF - 1/RfX{oral}} / (BW - ATne}
Paramster Description Units Values Source
C8 soil concentration mafkg see below RME EPC
IR ingestion rate mglday 50 USEPA, 1997
EF exposure frequency dayslyear 24 DNREC, 1598
ED exposure duration years 30 DNREC, 1898
CF conversion factor kg/mg 1.00£-06 DNREC, 1898
ATC averaging time carcinogen days 25550 ONREC, 1998
ATne averaging time noncarcinogen days 16950 DNREC, 1998
BW bady weight kg 70 ONREC, 1998
CSFs doral oral cancer slope factor {mgrkg-day)"~1 see below DNREC, 1998
Rf3> dorat orai reference dose mgfkg/day see below DNREC, 1998
RISK caneer risk urittass ses below DNREC, 1298
Hi hazard index unitiess see below DNREC, 1988
Chemical cs Cral Notes EPA Oral Notes RME Cancer RME Hazard

RME RID Caricer Class CSF Risk Index
PCBs _
PLB-1254 &£ 5E+00 2.00E-05 i . 2 00E+Q0 i 2.21E-0F 1.20E.02
PCB-1260 1.8E+02 . 2.00£4+08 i 6.04E-06 —
TPH Diesel . R . : e :
€8-C18 aliphatics 548401 . 1.00E-01 TRHCWG . —— 254808
G190 036 Aliphatics CBBE+OR G 200E+00 TPHOWG o o L - +.55E-05
£11-C22 aromatics 238402 . 30CE-02  TPHCWG LR " 3.60E-04
TPH Gas . : . :
C5-C8 Aliphatic Hydrocarbons (unadjusted) 5.0E+01 5.00E+00 TPHCWG : e 4 70E-07
€9-C12 Aliphatic Hydrocarbens (unadiusted) 4.40+02 1 00E-01 TPHCWG e 2.07TE-04
C2-C10 Aromatic Hydrocarbons 1.7E+02 4.00E-02 TPHCOWG e 2.00E-04
|TOTAL RISK 6E-06 0.014

Notes:

{a} Toxicity valuss for TPH gas and TPH diese! fractions are from TPH Criteria Working Group {TPHCOWG, 18971,
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-MNet Summary

Table 11-1

Summary of Macroinvertebrates Collected by D-Frame Net at the Phase lI RI

Locations, October 2004 through August 2006

Location AMTRAK Difches Conecliv impound. City Uitch Shellpot Creek
Na. Coffections 30 18 18 24
Mo, No/Coll, No. No./Coll. No. No /Call, No. No /Coll.
Platyhelminthes
Turbeliaria
Planarildas 13 G043 3 0.17 5 G.21
Annelida
Cligochasta 5785 226.17 770 4278 2860 164.44 4067 169.25
Hirudinea 3 010 g G.80 7 0.39 43 1.79
Nematoda 4 0.13 o] .50 1 0.04
Acari
Hydrachnidia 1 0.03 161 8.94 1 0.08 21 0.88
Crustacea
Amphipoda
Gammaridae
Gammarus 22 0.73 1 0.06 34 1.89 340 1417
Decopoda
Cambaridae 1 0.08
Patasmaonidae
Palaemonetes 8a7 26.99 1 0.08 7 0.38 2 c.08
Isopoda
Aseliidae
Lirceus 30 1.67 & 0.26
Proboyrus 5 .47
Insecta
Cotlemboia 17 0.57 4 0.22 &3 3.80 672 26.00
Ephemeroptera
Raetidae
Baglis 3 G.10
Calfibastis g 0.30 767 42,61 1 0.06
Cdonata
Anisoplera
Gomphidas
Atigomplius 1 0.06
Aeshnidas
Anax 15 0.50 23 1.28 1 0.08 1 0.04
Cordudiidae
Neurocordufia 15 G.50 3 0.17
Libellulidae
Enpthemis 188 .20 137 7.61 7 0.3%
Libefiuia 245 8.17 408 2272 14 0.78 3 013
Leucorrhinia 8 0.33
Pachydiplax 4 .13 104 578
Perithemis B4 213 14 0.78 1 0.04
Tramea 4 0.22
Zygoptera
Coenagrionidag
Argla 2 Q.08
Enalfagmma 2745 91.60 847 5261 77 4,28 250 10.42
fschntra 121 4.03 170 G .44 2 0.08
Plecoptera
Periadidae
Isoperls 1 0.04
Hamiptera
Hydrometridae
Hydromelra 3 016 2 0.1 7 .23
Veliicae
Micravelia 3 [ER 1] 45 2.50 5 a.21
Gerridas
Agquarius 4 0.22 1 0.08 4 017
Gefris 1 0.03 4 0.22 1 0.04
Rheumatobates 1 0.08 48 2.00
Befastormatidae
Belastoma 2 4.07 28 1.56 2 0.08
Nepidae
Ranatra B 0.20 2 0.08
Pigidag
Neoplea 2 007 5483 304 61 5 0.28 30 1.25
Corixidae
HaspRIOCOHXa 4 0.13 173 9.61 1216 5087
Trichocorixa 7 0.23 303 16.83 1688 70.33

Source. ERC, Inc.



O-Net Sumrmary

Tabie 11-1

Gontinued
Location AMTRAK Ditches Conectiv tmpound. City Ditch Shelipot Craek
No. No./Call. Na. No./Coll. Na. Ne /Call. No. No./Coll.
Notonectidae
Notonecta 5 ¢.20 263 14.61 8 0.25
Mesovelidae
Mesovelia 206 B.87 144 800 4 .22 22 .92
Megaloptera
Corydalidae
Chauliodas H G.03 2 0.1t
Trichaptera 1 0.03
Hydropsychidae
Hydropsyche 1 0.03 1 0.08 1 .08 1 .04
Coleoptera
Haliplidae
Halipfirs 1 3.3 89 4.94
Feffodides 207 580 33 1.83 7 0.28 i) 021
Dyliscidae 3 013
Agabtss 17 0.57 141 7.83 1 0.08 1 0.04
Cybister 1 0.06
Hydtoporus 2 0.1 4 017
Laccophilus 8 0.20 10 0.56 2 0.08
Noteridae
Hydracanthus 4 3.13 4 Q.22
Hydrochidae
Hydrochus 3 .10 7 .39 1 0.08 1 G.04
Hydrophifidae
Enochrus 7 0.39
Hydrobius 7 (.23 15 0.83
Hydrochara 7 0.23 102 5.67 3 0.13
Tropisternus 50 1.67 22 1.22
Psephenidas
Psephenus 1 0.06 18 075
Eimidae
Dubiraphfa 1 004
Macronychus 1 0.03 1 0.06 iz 0.50
Stenelmis 3 010 2 .11 3 0.13
Chrysomatidae
Pyrrhaila Z 0.07 112 6.22 2 0.08
Curcidionidae 4 013 1 0.08
Hymenoplters
Bracenidae 1 0.08 2 0.08
Diptera
Ceralopogonidae 25 0.63 138 Y72 8 G.44 17 0.71
Chacboridas 5 0.17 503 27.84 1 .04
Chaaborus 7 0.28
Chirenomidae 2488 82.87 1668 92.67 571 3172 596 24.83
Culicidae 22 0.73 1 008 7 .29
Pgychodidag 4 G.67 1 .04
Feticoma 1 0.06
Strnufidae 1 003
Simulium 2 0.1
Tipulidae 1 0.03 3 017
Antocha 8 027 1 0.08
Ormosia 25 1.38 4 047
Pseuvdolimnophifa 1 008
Tipwia 2 0.07 27 1.50 3 .21
Dolichopodidae
FRhaphium 2 0.1 3 017 2 0.08
Stratiomyidae 2 .07 11 c.61
Odontornyia 23 0.77 32 1.78 2 0.08
Tabanidae
Tabanus 1 0.08
Muscidae 1 .03 1 0.06 3 013
Sclomyzidae g 047 19 1.06 1 0.06 5 021
Symphidag 2 0.67
Mollusca
Gastropoda
Fhysidas
FPhyselfa 2187 72.90 G5931 38506 38 2.11 606 25.21
Plancrbidae 558 18.60 260 14.44 13 0.72 142 592
Hydrobiidae 126 4.20 18 1.00 13 528 5633 27638
Ancylidae 17 G.67 5 .21
Lymnaeidae 19 .63 2 911 12 0.50
Bivalvia 206 6.87 79 4.39 168 7.00
Total specimens 17320 577.33 20188 1121.61 4055 22526 16718 59650
Total laxa 55 54 36 60

Source: ERC, Ing.
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HD Summary

Table 146

Summary of Macreinvertebrates Coilested by HesternDendy Sampler at the Phase I Rl
Losations, Qctober 2004 through August 2006

Logation
No. Coliections

AMTRAK Diches
&G0
No, Mo /Coll.

Conestiv Impound,
35
Mo, No./Coll.

Cily Oiteh
32
Mo, No./Coll.

Shalipat Creek

44
Na.,

No./Caoll.

Platyhelminthes
Tuibslaria
Planariidae
Annelida
Oligocheasta
Hirudinea
Nematoda
Acarl
Hydrachnidia
Crusiacea
Amphipoda
Gammaridae
Gammarus
Cecopoda
Xanlhidae
[sopoda
Aselidas
Lirceus
Insecta
Coltambala
Ephemeroptara
Baelidag
Ceollibastie
Casnidas
Cosnis
Odonata
Arisoplera
Asshnidas
Arae
tivslliidae
Ervthemis
Libaliule
Pachydipfax
Perithemis
Sympetrum
Zygoptera
Coanagricnidas
Argia
Enaflagmea
lschnura
Hemiptera
Valiidae
Microvelia
Genidas
Aguarius
Fteidas
Neoplea
Corixidas
Trichoptera
Folycentropidae
Hydrepsychidaa
Hydroptilidae
Hydraptifa
Colsoptara
Haliplidae
Haliplus
Peliodyfes
Dyfiscidas
Agabus
Dystiscus
Hydraphilidae
Berosus
Elmidae
Macronychus
Diptera
Ceratopogonidae
Chironomidasa
Paychodidae
Pericoma
Simulidas
Simulium
Stratiomyidae
Odontomyia
Tabanidas
Moliusca
Gastropoda
Physidaa
Physella
Plenorbidae
Hydrabiidas
Ancylidas
ivalvia

1527 2546
733 12.22
8851 14752
& 0.10

¥ 0.12

1 0.02

24 .40

20 0.33

1 a.02

7 01z
40 Q.87
3 .05

t 0.02
Er 1.62
48 0.80

2t 035
8408 14013

1 0.02:
3 0.05

1074 17.80
360 $.00
2158 35,87
208 347

1 0.03

3324 92.33
131 3,64
& 014

2 0086

42 117

22 081

21 0.58
128 3.50
3 0.08

308 8.58
2 Q.06

106 2.84
4 0.1

17 214

&7 1.86
3275 a0.87

802 22.28
137 3.81
1 .03
& 0.22
B 017

863 26.97
3368 105,25
24 0.75
24 i)

1 0.03

86 2.08

1 0.03

2 .08

2 0.08
3 0.08

0.03
4 0.13

1 .03
1 0.03

5 046
1648 32.66

240 750
44 1.38
1720 53.7%
145 4.53
3 3.08

857

10775
108
3

&

586

2681

130
110
745
28
25

14.93
244.89
245
01t

.14

13.32

005

0.186

a1

0.16

0.02

Q.02
gi1g

285
2.50
16.63
0.59
057

Total spacimens

Tote taxa

TE60E e A7
29

8489 23581

7871 236.59
24

15887
21

36107,

Sourca, ERC, Inc,



e S R CRT

=74 93 ¥E 33 il =1 o1 BXE} B0 )
LY EET i 0T LsL €484 QG LEL BLEL 085941 B34} 04'8¢E 2822 082y 08Z¥ 08'72 82T suswpads 2jo]
5070 €100 £ at'o b ai'g 3 010 3
L¥E 1980 ier 4 Q502 S0Z 929 [4 a0 L
16768 13401 8SLE 080 9 0803l 8091 QL0 £ 8’0 1 F'ES ¥eo SEPIGOIPAH
00’3 7 et 0Lt 1ZL av'L ¥L a¥'o 14 oz'r Zr oLy 1381 080 g sEpIgoueid
0824 1440 4 0L 00ve arE 06'¥1 &%t fol ] LG ov'ez YeT 06'Ce BZZ [N 33 B8 hlyy
sepsiyg
epodanses
BOSH{[OY
S0 €100 € 0E0 4 sepilege L
00 FOOD L aln £ BAWOUeRO
SupIALIOLENS
Z00 ¥00'0 3 9o 1 WIS
s=gnwlg
2L 0¥ SEY'RE |0z olie 1L Ot 152 Fisg aretl yetg oL'eg LER 0L'8Z 187 QL' b SEPMIQUOHUT
Sruogoeys
SEPHOGOBLY
SE0 6800 1z 0z z [ D 0¥ ¥ sepiuobodeizies
Bimydig
00 OO0 1 04’0 3 snyaduciaeyy
SEplllY
<00 ¥000 3 oLo 3 SRaIsnsAg
oepenia
200 voo's 3 Jio L BHBADATY
FBPUPA
emdiuey
080 €020 4 gy ot BIUYOS)
et e 16 060 6 ors L2 GHO L (81393 €h ewlefeds
Fauy 000 - 0o 3 ety
aeppoufizuson
e dolily
SO0 2100 £ L] bl xedipAyoed
Le0 6910 oF 980G 9 oFo 14 oLz LT oe'e T Eiflfeqry
210 etz llel 4 050 g A 4 SjwsyAg
@RpyhyEa]
00 oo i oo i xeuy
Sepisey
emdosiuy
BBUORO
200 2000 z 0z'0 Z sAEegHie])
sepgasg
essjdoisweydsg
] 58070 07 0ea £ 090 g OLE 13 Bogue|ie]
BlO08Y|
oy'a 2010 |:£4 g0 £ OF'i ¥ 020 z oo 4 oL D L shiewies
SEPLEWLESD
epcdiydusy
BIOLIEIIT
200 #0070 ~ oL i SIDIIGIRIDAL
ey
Lo qe00 £ (R i zpojeuley
aLe G200 g 0o g at'o 3 0E0 £ BSRUpNIH
T4 A 41 ZEb'iT iGgg Q5°6LE 8842 0L 'gbe LS¥Z 0105 108 0§ +¥0e sF02 o108 2] 0% 2jaeyoodlicy
[aAY sol'e £8L OEeL €EL By
S¥'5T BOFS 1251 D566 BEB oBZE 4 oo'e o 0692 Sag oo'g 08 08's cs SRpILRLEld
BUBIOQH
selgtuley ey
eGioN  jedlegd ON eOfoN on TooroN oN O ON ON WD ON oM HeOSoN ‘o HOO oM Rl
09 [+ Gt ab 0k )3 18 suonhdaloe] oy
2oL 9007 sewwng 900z Bundg S00Z lied S00Z seunng 500z Bupds $OCZ fed

$00Z 1snBny yBnosus $00Z 2040100 'SOUDHM YNl WY BU) uj sejdweg Apuscl-isjseH Ag pajoa|ion sejeiqapBaiinioey jo Aeusung

Lob @lael)

Aapwilung cH



DU oUT somes

82 2 5 Gi Fa% L A3 exep ol
18567 {204 J0ZE 261 00'85Z vyl £8'eal ZOLLE QOite  zZogl 0028  7etZ ta'rse Z1id Suslpads o)
FARY [¥2ehi] g 050 € sk} £ elyenlg
frAY 600 ) L0 3 180 ¥ EEQ z 230 i sephfouy
£00 oD i L1 L CIpAH
g Fio) L1 FA%] i 86 8% 00'¢ 21 joledy} £ EEE 65 FRPIGIOLILI
877 BYYE Z0% 191 hil 49T 91 £8'08 218 FA%-) BOL DELY BrE £8'8€ £57 efesAyg
sePIshtd
epodogsen
IS oM
€0 0ELG LE o it BWIOSLEf
Sepbolaksy
=R
1608 SL5gE GLLE £y 3¢ £EGE 56 EFELE 644 05'Lel agL £9°8L1 LoL jusyi 43 GBg BEQILICUOIRD
sniagqokyy
SEPLNgoRY Y
9g'L 6840 &) 280 4 JA! I 450 14 Lo s £g'g £4 sepiiofodojeias
wisdig
jlage] 'O 3 L0 S shsGlag
SREHNAIIBAH
¥z L0870 i1 £E0 Z OS5z 278 snqedy
FEPRSIAG
o 250G ¥ 50 ¥ salApOler
&2 &¥ad 804 19y Ot £20 4 iagl ¥6 snydyer
Sepiidiey
eizydosion
301 ¥2Z00 F4 LL0 : [N} i Bayian
28piBld
200 fa%ons? i LE0 1 snpenky
SRPLISEY
Bispdila
300 ¥EO0 Z el 4 einuyasy
358 oFae 60T LbG i 0561 FARN fossig Rey 2413 ewfiggeyy
seplopbelaoen
eieydoBAz
200 SEOG oy 050 £ XBpApAY B
=3 Yap L azL e gL 196 95 £E8g 05 Binyagy
850 Fiza] 4 EEE 0z %] 3 sruaggAy
SE{INfRONY
£C'0 FaTag] i P i BEusaY
eiadosuy
Heuops
Lo 6520 2z 8E ZZ stiseqes
sepraeg
eagdomsioydy
Bl3asU|
P =t N 4% 520 4 iy 52 jalrd Gb snagi
seplesy
epodosy
800 P00 4 £E0 Z SBUAIRS
SBpIRIIES
epadidusy
raILISNIY
900 Y200 z 149 3 110 { RPLLIR AL
eIy
#1060 850¢ 9 050 € ££9 z 2pojeUiey
¥S'E EFGL 243 050 £ L0 9 190 ¥ 257 Zb fcsa ve L9E 44 BOUIDhIL
EETE LELBE pEER EEPT 143 Q0828 PERL 004 Fa facy-14 81 Ui 861 00t 92y eReyoobijs
ep! BuULlYy
£0°0 Zi00 3 L0 L SR{jleuRd
BUBBINg
saljupu|eyie) 4
TOSION  usdiey oN oo oN ‘ON HooyoN ON HO07 O aN WooranN op RO O ON ToreN ON
g€ ES ] 9 g g ] SUCIDE(BY 'ON
B0, S00Z seriing sp0z_fuudg SOOE Hed S00E Jowung S00Z Bunds #00Z 18d

9002 IsnBny yBinosy vooz J12g0100 JuapUnGdwy AljosuaD ew Uy saiduies Apueg-

8L Bpqer

re)so L4 pejnaiion sajelgeliaauioely jo Aleusung

AriLwung qH



Ui 'OYE eainog

174 g 2 ¥ Gl i it Bxg o)
85982 LS4 05 188 ocpl Go 84t 129 298t GELE 15428 99¢g} ££°99% 868 ERLE 122 suswpeds [2jo g
600 0¥0'0 £ 520 3 £8°0 Z BIABAIG
sepISEUWAT
€5y S8t G¥l a0l i ECET ol FAR] 2 SEPHALY
gles 8iLge GZLL 00’ Zt 00 91 £2°24 FAR [E 8 JAS A e8el 050 £ aepligqoipiy
el LBG0 (24 050 4 3% o3 057¢ 412 050 £ £2°T ¥l SEpIGioueR|y
0%/ QL ote 050 Z FA Fa £88E 624 L0 A eyosAyd
SEPISAUL
epododisen
muwu:_ow‘
98'2¢ £08°¢L G301 SCSy {31 4.8 Ge 0074 98t £36L a%F £CH 29 oo'oz 1741 SEPRUCUGID
sriogoeyss
sepuogoeyn
90 9900 g 050 £ EE0 z sepiuobodorial
rsoldic
£0°0 ELOD ! 110 3 eindoipAr
sepidotpAly
200 €L00 i LV0 L FEpioAsdoipiy
200 EL00 1 00'e FANs] b sepidaiusciiod
exsjdoyou
£4°0 £500 ¥ 050 € FAN b ewleeuz
€00 £Loo b Lo ! eiliy
sepuoubeuson
eisldolly
600 8va'0 £ 050 & wnnadwis
00 5200 z G20 L L0 2 Shuaylud
800 4c0'o Z LD 3 FARY] L Ejrjsagi
sepyniiegiy
eisjdosiuy
Bleuopo
£0°0 £100 i L0 1 sUSED
sepIUsR
esdoisweyds
6L0 800 8 £EQ 4 490 ¥ Bjoquuaenos
BIesuy
£0°0 00 3 Lo H snaol]
sEDjBSY
epcdost
80z 280 59 [v.50 Ol £8°1 iy 051 8 0s% £E 050 £ snuetiien
SEpUBUHLBE
epodiydiay
BOIRISIID
€00 €100 L L0 L epjutoRIpAH
ey
L0 LLE0 e GC0 I FAR ] 1 £ee 474 ££°0 Z RpajwaN
G40 Li£0 e G20 1 £2¢ €2 eALHPNAH
S§2G0L 98k b 268 06852 2201 GiBEL 655 LB 86¢ 0588 FAR £2E9L 038 o0'el gl ejerysobiio
Epfauuy
{85792 6611 £ag 0%'9y 9Bt a5'0 4 0582 5313 00'es ey 05'Z1 Gi 050 P SepieLe]d
eliejlading
satyudiey ey
ooy oN  WEdley ON HOO/ON N "o oN ‘O OO/ ON o jiGeRe ON oo AN Ol HODSON oN
e ¥ 4 8 g g 9 SUORDHII0D "ON
e 9007 Jeuiung go0E fupdg 5002 Ied 5002 Jeuwung §00¢ Buudg PO0Z led

9002 3snBny ybBnoiy ppoz ao3o0 ‘youa Ao 2y b sapdwieg Apuag-ioysaly Ly pejosyog SajelfslaAuioiDey 0 Lewiwing
6Ll ajqet

Aeunung



oul ‘oY letog
1Z il 6 31 Ll bl £l Bxel B30
107198 1835) £9'98E 80LE 5665 2a.¥ S52°ECE 98¢ s g6l 2861 057356 5088 0S'¥01 ote suawicads [pio |
150 15170 <74 £9°¢ Lz BED £ £1°0 8 BIAJeAIE]
850 tol'o ac 9¢'t L 520 Z 0o'e Zi £1°0 I sepjlouy
£6'al 6891 Gl S0 g 1404 Ll S479¢ 62 890 Fras V8 4 b4 21z FAS oenlIqoIpALY
052 2690 (U] S0 4 £1°0 I 0s'0 4 £9°L £l 00's oc sl'g 0L SEpIGIGURE
S6Z aLee oLt S0 4 sz} ol £t [ 00z 91 00ze 28 200 g ejjesAlyy
sepsiyg
epodonseg
BOSHLGN
81'L9 8€6°9) 1697 EL51 121 SZrEE 1454 0595 =2 4 =7 02 52°751 608 £8°ZF L+ FERALDUQHLD
FIUOGORLS
aepUogoeyD
zZ0'0 900'0 ; €10 b sepluoBodojeian
elaydi(]
zZ0'p 900°0D t €10 L sngely
seplosnig
elaydosjony
gl’0 00 I 88'a I3 |epIXuon
vloydnueps
'O LE0°0 g £L'o ! 050 t ewlizjeuy
aepluoufieuson
elajdoBAy
GwNEDUO
B199SU
91D o0 3 L0 I £L'c I 521 g ShaoT
aepijasy
epodos|
SO0 £40°0 Z SC0 4 SERIIEY
epodooay
2eel 699°¢ 985 bo'e St GT'e et 540 g ST’ ol S0l L0V €18t 621 snietiies)
seplLRUWILES
epodiydury
BOOBISNITY
rlo 8L0°0 9 £8°0 S clo H eipluyaeIpAy
ey
£1'0 LE00 =4 £10 b G40 £ £1°0 4 BpojelioN
3 0880 201 £9°0 ] 8970 I oG’y e =¥ Z9 s2'0 I £i'o I BSUPRIH
48" Fie £28°.9 G101 §Z'59¢E 2EaT ge LIy FFNAY 00'66 26/ 88'19 ey 0%'6E0 8552 £9'62 P B)sBy2obii0
EpHR Uy
£6'¥1 celdy 159 SL°Z ZZ a0 £ SZ'sg 4194 889t GLE SLY 6l 05t 14 |vpileueid
m_:m__mn:._;r
sauIay ARy
TNeD/oN  uedlsyg ON[ NedroN ONi lled/oN ON| lledyoN ©N| IRDSON ON| lItled/oN ‘eN| N2 ON "ON
4 g g 2 8 ¥ 2 SUGRIR|0D 'ON
[E301 9002 Jswuwing 900z Buudg SO0z e 5002 dswung so0z Budg F0OZ ik

9002 3snBny yBnoiy Pz Jeqoiog HeeI) Jodijeys ui ssjduieg Apung
0t-1} ®ige]

~183s0H Aq pajoajon SOJRIGOMPAUICIoRY 0 Areuiung




Macro Metrics

at the Phase I Rl Locations, October 2004 through August 2006

Table 1111
Bioassessment Metrics for Macroinvertebrates Collected by D-Frame Net

AMTRAK Conectiv City Shellpot
Ditches  |impoundment Ditch Creek
Taxa richness 65 64 36 60
EPT richness 3 2 2 1
Percent EPT abundance 0.08 3.80 0.05 <0.01
Percent Chironomidae 14.35 8.26 14.08 3.56
Percent dominant taxon 39.17 34,33 73.00 39.68
Hilsenhoff Biotic Index 7.767 5.440 8.961 8.259
Shannon-Weaver diversity (H") 2.846 3.136 1.582 2707
H' max 6.022 6.000 5.170 5.907
Evenness (J') 0.473 0.523 0.306 0.458
Table 11-12

Bioassessment Metrics for Macroinvertebrates Collected by Hester-Dendy
Sampler at the Phase )l Ri Locations, October 2004 through August 2006

AMTRAK Conectiv City Shelipot
Ditches  |Impoundment Ditch Creek
Taxa richness 29 28 24 21
EPT richness 1 1 3 0
Percent EPT abundance <0.01 0.26 0.04 0.00
Percent Chironomidae 35.62 38.58 13.80 16.94
Percent dominant taxon 37.49 39.16 44 .49 67.82
Hitsenhoff Biotic Index 7.813 7.894 8.678 8.956
Shannon-Weaver diversity (H") 2.258 2.176 2.228 1.596
H' max 4,858 4,807 4,585 4.392
Evenness {J") 0.465 0.453 0.486 0.363

Source: ERG, Inc.



Table 11-13

Common and Scientific Names of Fish Collected at the Phase i
Rl Locations, October 2004 through August 2006

COMMON NAME

Freshwater sels
American esl

Herrings
Gizzard shad

Carps and minnows
Goldfish
Commaon carp
Common shiner
Golden shiner
Spottail shiner
Swallowtail shiner
Longnose dace
Creek chub

Suckers
Quiltback
White sucker
Creek chubsucker

Bullhead catfishes
Yeitow bulihead
Brown bullhead

Pikes
Redfin pickerel

Mudminnows
EFastern mudminnow

Killifishes
Banded killifish
Mummichog

Livebearers
Eastern mosquitofish

Temperate basses
White perch
Striped bass

Sunfishes
Rockhass
Green sunfish
Pumpkinseed
Bluegill
Smalimouth bass
Largemouth bass
Black crappie

Perches
Tessellated darter

SCIENTIFIC NAME

Anguillidae
Anguilla rostrata

Clupeidae
Dorosoma cepedianum

Cyrinidae
Carassius auratus
Cyprinus carpio
Luxilus comutus
Nofemigonus crysoleucas
Notropis hudsonius
Notropis procne
Rhinichithys cataraciae
Semotilus atromaculatus

Catostomidae
Carpicdes cyprinus
Catostomus commersoni
Erimyzon oblongus

letaluridae
Ameiurus natalis
Ameitirus nebulosus

Esocidae
Esox americanus

Umbridae
Umbra pygmasa

Cyprinodontidae
Fundulus diaphanus
Fundulus heterociitus

Poeciliidae
Gambusia holbrooki

Percichthyidas
Morone amerfcana
MMorone saxatilis

Centrarchidae
Ambloplites rupestris
Lepomis cyanelius
Lepomis gibbosus
Lepomis macrochirus
Micropterus dolomieu
Micropterus salmoides
Pomoxis nigromaculatus

Percidae
Etheostoma olmstedi

Note: Nomenciature follows Nelson et al. (2004).

AMTRAK Fish Names

Saource: ERC, Inc,




Tabile 11-14
Summary of Fish Collected by Electrofishing at the Phase 1l Rl Locations,
October 2004 through August 2006

AMTRAK Conectiv City Ditch Shelipot
Ditches tmpoundment Creek

Total shacking dur. (min) 286.6 128.4 173.4 250.8
Species No. | No./min [ No. | No./min | No. | No./min | No. | No./min
American eel 15 0.052 4 0.031 13 0.075] 1141 0.455
Gizzard shad 2 0.007 0 0.000 1] 0.006 0 0.600
Goldfish 49 0.181 8 0.062 0 0.000 6 0.024
Common carp 10 0.035 O 0.000 0 0.000 13 0.052
Common shiner 31 0.098 0 0.000 62 0.358 7 0.028
Golden shiner 42 0.147 7 0.054 4 0.023 48] 0.183
Spottail shiner 5 0.017 0 0.000] 21, 0121 8! 0.032
Swallowtail shiner 1 0.003 0l 0.000 0 0.000 0 0.000
Longnose dace 0 0.000 0! 0.000 0 0.000 1 0.004
Creek chub 0 0.000 0 0.000 2 0.012 3 0.012
Quillback 0 0.000 0 0.000 0 0.000 16 0.064
Creek chubsucker 0 0.000 0 0.000 0 0.000 8 0.032
White sucker 0 0.000 0 0.000 1! 0.008] 117 0.463
Yeliow bulthead 0 0.000 0; 0.000 0 0.000 1 0.004
Brown buithead 42 0.126 13 0.101 0 0.000 23 0.082
Redfin pickerel 0 0.000 9 0.070 0 0.000 6 0.024
Eastern mudminnow 3 0.010f 103 0.801 0 0.000 36 0.144
Banded killifish 2288 8.308 0 0.000; 191 1.101] 283 1.128
Mummichog 104 0.383 0 0.000| 196 1.130] 123 0.486
Eastern mosquitofish g 0.000 28 0.218 1! 0.006 17 0.068
White perch 0 0.000 0 0.000 0 0.000 6 0.024
Rockbass 1 0.003 0 0.000 0 0.000 0 0.000
Green sunfish 3 0.010 0 0.000 5 0.02¢ 8 0.032
Pumpkinseed 1421 4.874 42 0.327| 158 0.911| 187 0.666
Bluegill 255 0.841 27 6.210 22 0.127 34 0.132
Smallmouth bass 4 0.014 1 0.008 8 0.048 12 0.048
Largemouth bass 1 0.038 o 0.000 1 0.006 3 0.012
Black crappie 0 0.000 4 0.031 2 0.012 12 0.048
Tessellated darter 0 0.000 0 0.000 0 0.000 2 0.008
Total specimens 4287 14,958 246 1.916] 688 3.068| 1072 4274
Total species 18 111 16 26

Electrofishing SummanpAll Locations

Source: ERC, Inc.
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Table 11-19
Summiary of Fish and Turiles Collected by Trap Net at the Phase I Ri
Locations, October 2004 through August 2006

AMTRAK Conectiv Shellpot
impoundment Creek

Sampling duration (hrs) 2451 268.2 254.2
Species No. No./hr. No. No./hr, No. | No.fhr.
Common shiner 0 0.000 0 0.000 20 0.079
Golden shiner 30 0.122 9 0.034 6 0.024
Quillback 0 0.000 1 0.004 0 0.000
Creek chubsucker 2 0.008 0 0.000 2 0.008
Yellow bullhead 0 0.000 1 0.004 0 0.000
Brown bulthead 18 0.073 2 0.007f 25 0.098
Redfin pickerel 0 0.000 2 0.007 0 0.000
Banded killifish 66 0.269 0 0.000 20 0.079
Mummichog 3 0.012 0! 0.000] 12 0.047
White perch 0 0.000 0 0.000 9 0.035
Striped bass 0 0.000 0 0.000 1 0.004
Green sunfish 6 0.024 0 0.000 0 0.000
Pumpkinseed 178 0.718 36 0.134 17 0.067
Bluegill 87 0.355 11 0.041 5 0.020
Smalimouth bass 0 0.000 0 0.000 2 .008
Black crappie 4] 0.000 4 0.015 2 0.008
Total specimens 388 1.583 66 0.246f 121 0.478
Total species 8i 8 12
Blue crab 0 0.000 0 0.000 1 0.004
Snapping turtle 4 0.016 0 0.000 2 0.008
Stinkpot 0 0.000 6 0.022 1 0.004
Midland painted turtle 1 0.004 5 0.019 1 0.004
Eastern painted turtle 29 0.118] 172 0.641 14 0.055
Red-bellied turtle 12 0.049 1 0.004 13 0.051

Trapnet Summan/All Locations

Source: ERC, Inc.
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Table 11-23
Length-Frequency Distributions of Banded Killifish Collected in the
Ditches Adjacent to the AMTRAK Former Fueling Facilty

l.ength October May August | October May August Total
(mmTL) 2004 2005 2005 2005 20086 2006
11-15
16 - 20 1 1
21-25 2 2
26 - 30 2 1 3
31-35 8 4 2 1 1 16
36 - 40 8 13 6 13 2 4 46
41 - 45 9 8 8 29 4 4 62
46 - 50 6 22 38 53 14 2 135
51- 55 8 14 38 32 41 3 136
56 - 60 13 20 26 26 39 7 131
61 - 65 14 31 8 18 41 26 138
86 - 70 8 22 9 1 33 44 127
71-75 10 20 10 6 21 50 117
76 - 80 8 13 22 7 16 25 91
81-85 27 18 12 1 13 7 78
86 - 90 10 15 7 3 9 9 53
91-95 4 18 4 1 6 3 36
96 - 100 1 5 2 1 2 11
101 - 105 1 1 1 3
106 - 110 1 1 2
111 - 115
Total measured 136 224 196 201 243 188 1188
Total faken 141 224 325 624 800 240 2354

Length Frequency-AMTRAK \Banded Kiliifish

Source: ERC, !nc.




Table 11-24

Length-Frequency Distributions of Mummichog Collected in the
Ditches Adjacent fo the AMTRAK Former Fueling Facilty

L.ength
(mmTL)

October
2004

May
2005

August
2005

October

2005

May
2006

August
2006

Total

21-25
26-30
31-35
36 - 40
41-45
46 - 50
51- 55
56 - 60
61-65
66-70
71-75
76 -80
81-85
86 - 90
891-95
96 - 100
101 - 105
106 - 110
111-115
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Total measured
Total taken

23
23

35
35

20
20

X
11

16
16

167
107

Length Frequency-AMTRAKWUmmicheg

Source: ERC, Inc.




Table 11-25

Length-Frequency Distributions of Pumpkinseed Collected in the

Ditches Adjacent to the AMTRAK Former Fueling Facilty

Length October May August | October May August Total
{mm TL) 2004 2005 2005 2005 2006 2006
26-30 2 1 2 5
31-35 4 11 4 19
36-40 3 1 8 10 1 23
41 - 45 8 1 11 20 40
46 - 50 2 16 10 13 3 44
51- 55 3 42 4 6 14 4 73
56 - 60 6 46 6 3 5 26 92
61-65 3 28 28 7 7 20 93
66 - 70 4 5 33 4 2 20 68
71-75 4 4 40 21 9 22 100
76 - 80 10 11 29 27 20 13 110
81-85 16 21 14 27 26 19 123
86 - 90 19 24 12 34 27 24 140
91-95 8 23 16 13 27 20 107
96 - 100 9 14 13 13 14 21 84
101 - 105 12 16 15 7 16 18 84
108 - 110 12 12 9 1 g 9 52
111 -115 9 13 7 3 5 5 42
116 - 120 2 2 2 2 4 12
121 - 125 6 2 4 6 4 22
126 - 130 1 2 3 2 2 2 12
131-135 2 2 1 5
136 - 140 2 2 1 1 1 7
141 - 145 2 1 2 5
146 - 150 0
151 - 155 1 1 1 3
156 - 160 1 1
161 - 165 0
166 - 170 1 1
Total measured 130 303 240 2186 242 238 1387
Total taken 130 303 240 244 297 383 1597

Length Frequency-AMTRAK\Pumpkinseed

Source: ERC, inc.




Tabie 11-26

Length-Frequency Distributions of Bluegill Collected in the
Ditches Adjacent to the AMTRAK Former Fueling Facilty

Length October May August | October May August Total
{mm TL) 2004 2005 2005 2005 2006 2008
21-25
26-30 2 2
31-35 1 1 5 7
36 - 40 4 2 1 8 1 16
41-45 17 8 3 1 27
46 - 50 33 5 1 3 2 44
51- 55 36 2 1 2 2 43
56 - 60 25 2 2 1 1 3 34
61-65 3 2 3 1 1 10
66 -70 2 2 3 7
71-75 3 1 2 6
76 - 80 2 2 2 3 g
81-85 1 1 1 3
86 - 980 2 1 3
91-95 2 1 1 2 8
96 - 100 1 2 1 1 1 2 8
101 - 105 1 3 2 1 7
106 - 110 2 2 1 2 1 8
111- 115 4 1 2 7
116 - 120 1 2 2 5
121-125 3 2 3 3 11
126 - 130 2 2 2 2 2 2 12
131 - 135 1 4 2 2 2 11
136 - 140 2 1 3 2 8
141 - 145 2 1 3 2 3 11
146 - 150 3 1 2 2 8
151 - 155 1 1 2 2 8
156 - 180 1 2 1 3 1 8
161 - 165 2 1 2 5
166 - 170 1 1 2 4
171 - 175 1 1 1 1 4
176 - 180 1 1
181 - 185 1 1
186 - 120 0
Total measured 147 53 26 55 35 26 342
Total taken 147 53 26 55 35 26 342

Length Frequency-AMTRAK\Biuegil Source: ERC, Inc.



Table 11-27
Length-Frequency Distributions of Pumpkinseed Collected in the
Conectiv Impoundment

Length October May August | October May August Total
(mmTL) 2004 2005 2005 2005 2006 2006
31-35
36 -40
41 - 45
46 - 50 3
51- 55 '
56 - 80 1
61-65 1
86-70 1
71-75
76-80
B1-85
86 - 90
91-95
96 - 100
101 - 105
106 - 110
111 - 115
116 - 120
121 - 125
126 - 130
131-135
136 - 140
141 - 145 1 1
146 - 150
151 - 155
156 - 160
161 - 165 1 1
166 - 170
Total measured 29 11 2 18 18 0 78
Total taken 29 11 2 18 18 0 78
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Length Frequency-ConectivPumpkinseed Source: ERC, Inc.



Table 11-28
Length-Frequency Distributions of Bluegill Collected in the
Conectiv Impoundment

Length
{mmTL)

Qctober
2004

May
2005

August
2005

October
2005

May
2006

August
2006

Total

21 -25
26 - 30
31-35
36 - 40
41-45
46 - 50
51- 85
56 - 60
61 -85
66 - 70
71-75
76 - 80
81-85
86 - 90
91-95
86 - 100
101-105
106 - 110
111- 115
116 - 120
121 - 125
126 - 130
131- 135
136 - 140
141 - 145
146 - 150
151- 155
156 - 160
161 - 165
166 - 170
171-175
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Total measured

Total taken

13
15

11
11

36
38

Length Frequency-ConectivBluegili

Source: ERC, Inc.



Table 1129
L.ength-Frequency Distributions of Banded Killifish Collected in the

City Ditch
Length October May August | October May August Total
{mmTL) 2004 2005 2005 2005 20086 2006
11-15
16 - 20
21-25
26 - 30
31-35 1 1
36 -40 1 1 2
41-45 3 1 3 1 8
46 - 50 4 3 1 1 3 12
51- 55 11 7 1 1 20
56 - 60 15 9 2 26
61 -65 10 4 3 4 21
66 -70 13 4 1 1 2 13 34
71-75 2 4 1 4 7 21
76 - 80 2 3 3 2 6 16
81-85 2 1 3 3 4 13
86 - 90 1 1 4 1 1 1 9
91 -85 1 2 1 4
96 - 100 2 2
101 - 105
106 - 110 1 1
111 - 115
Total measured 62 40 15 16 15 42 190
Total taken 63 40 15 16 15 42 191

Length Frequency-City DitchBanded Kiliifish Source: ERC, Inc.



Table 11-30
Length-Frequency Distributions of Mummichog Collected in the

City Ditch

Length
{mmTL)

October
2004

May
2005

August
2005

October
2005

May
2006

August
2006

Total

31-35
36 -40
41-45
46 - 50
54- 55
56 - 860
61 -85
66-70
71-75
76 - 80
81-85
86 - 80
91-95
96 - 100
101 - 105
106 - 110
111-115
116 - 120

ROR W BN R
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32
35
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46
52
32
12
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Total measured
Total taken

L]

40
40

114
114

27
27

166
186

Length Frequency-City DitchMummichog

Source: ERC, inc.



Table 1-31
Length-Frequency Distributions of Pumpkinseed Collected in the
City Ditch

Length October May August } Oclober May August Total
(mmTl) 2004 2005 2005 2005 2006 2006

31-35

36 - 40 1 1
41-45 1 2 2 1 5
46 - 50 1 2 3

51- 55 3 3 2 8
56 - 60 i 1 5 1 8
681 - 65 2 3 8 13
66 -70 2 7 3 12
71-75 4 4 2 10
76 - 80 1 3 9 10 23
81-85 1 1 8 10
86 - 90 1 2 2 5 2 12
g1-95 4 1 1 8
86 - 100 2 2 4 1 1 10
101 - 105 2 3 5
106 - 110 1 1 2 3 7
i11- 115 1 2 1 1 1 8
116 - 120 2 1 1 1 5
121 - 125 1 1 2 4
126 - 130 1 1 1 3
131- 135
136 - 140 1 1
141 - 145 1 2 3
146 - 150 1 1
151 - 155 1 1
156 - 160

Total measured 5 19 12 36 51 35 158
Total taken 5 19 12 36 51 35 158

tength Frequency-City DitchPumpkinseed

Source: ERC, ing,




Tabile 11-32
Length-Fregquency Distributions of Bluegill Collected in the
City Ditch

Length October May August | October May August Total
(mmTL) 2004 2005 2005 2005 2006 2006
26 - 30
31-35 1
36 - 40
41 -45 1 1
46 - 50 1
51- 55 1
56 - 60 1
61-65 1
66 - 70 2
71-75
76 - 80 1
81-85
86 - 80
91-95
96 - 100 1 1 2
101 - 105 1 1
106 - 110
111 - 116
116 - 120
121 - 125
126 - 130
131-135
136 - 140
141 - 145 1 1
1486 - 150 1 1
151 - 155 1 1
156 - 160
Total measured 22
Total taken 0 7 3 7 1 4 22
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Length Frequency-City DitchBiuegill Saurce: ERC, Inc,



Table 11-33
Length-Frequency Distributions of Banded Killifish Collected in
Shellpot Creek

Length Frequency-SheflpotBanded Killifish

Length October May August | October May August Total
{mmTL) 2004 2005 2005 2005 2006 20086
21-25
26-30 1 4 1 8
31-35 3 1 1 5
36 - 40 2 9 2 i3
41-45 1 3 10 3 17
46 - 50 1 12 4 17
51- 55 4 12 4 20
56 - 60 2 1 2 10 13 3 31
61 -65 3 1 3 4 2 8 21
66 -70 2 2 2 9 19 34
71-75 1 2 4 5 10 22
76 - 80 6 2 1 9 3 10 31
81-85 3 2 1 10 2 10 28
86 - 90 8 8 2 5 1 24
91-95 2 8 1 1 4 16
96 - 100 1 3 1 5
101 - 105 2 1 3
106 - 110
Total measured 34 27 17 93 55 &7 293
Total taken 34 27 19 100 55 68 303
Source:

ERC, Inc.




Table 11-34
Length-Frequency Distributions of Mummichog Collected in
Shelipot Creek

Length October May August | October May August Total
{mmTL) 2004 2005 2005 2005 2008 2006
16 - 20
21-25 3 3
26 - 30 2 2
31-35 3 3
36 -40 6 8
41-45 2 1 1 4
46 - 50 3 2 1 &
51- 55 1 3 2 6
56 - 80 2 8 10
61-65 3 12 1 18
66 - 70 4 2 1 15 1 23
71-75 4 3 1 13 6 27
76 - 80 1 1 4 5 11
81-85 2 1 5] 1 10
86 - 90 1 2 2 5
91-95 2 1 3
06 - 100
Total measured 3 13 25 15 83 16 135
Total taken 3 13 25 15 63 16 135

Length Frequency-ShellpotMummichog Seurce: ERC, inc.



Table 11-35
i.ength-Frequency Distributions of Pumpkinseed Collected in
Shellpot Creek

Length October May August | October May August Total
{(mmTL) 2004 2005 2005 2005 2006 2006
36-40
41 - 45 1 1 2
46 - 50 1 1 1 3 6
51- 55 1 2 3
56 - 60 3 3 1 7
81 -65 2 3 1 1 7
66-70 2 2 1 5
71-75 1 3 6
76 - 80 1 2 3 2 8
81-85 1 1 5 7
86 - 90 1 7 4 12
51-65 3 8 5 16
96 - 100 3 2 2 2 9
101 - 105 1 4 2 5 12
106 - 110 2 3 3 3 11
111 - 115 1 5 2 5 13
116 - 120 3 1 2 2 1 9
121 -125 2 1 6 6 4 19
126 - 130 1 1 3 3 2 10
131- 135 3 6 2 11
136 - 140 1 1 1 3 6
141 - 145 1 1 2
146 - 150 1 1
151 - 155 2 2
156 - 160
Total measured 28 21 0 36 64 37 184
Total taken 26 21 0 36 64 37 184

Length Frequency-ShelipotPumpkinseed Source: ERC, inc.



Table 11-36
Length-Frequency Distributions of Bluegili Collected in
Shellpot Creek

Length October May August | October May August Total
{mmTL) 2004 2005 2005 2005 2006 2006
26 - 30
31-35 1 1
36-40
41-45 2 1
46-50 1 1 3
51- 55 1
56 - 60 1 1
61-65 1 1
B6-70 1 1 1
71-75 2
76 - 80 1
81-85 1 2
86 - 80
9195 i
96 - 100 1 1
101 - 105 1
106 - 110
111 - 115 1
116 - 120 2 1 3
121 - 125
126 - 130
131 - 135
136 - 140 1 1
141 - 145 1 1
146 - 150 1 1
151 - 155
156 - 160 1 1
161 - 165 1 1
166 - 170
Total measured 11 5 39
Total taken 11 5 3 7 5 8 39
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Length Frequency-ShelipotBiuegill Source: ERC, Inc.



Fish Metrics

Tabile 11-37
Bicassessment Metrics for Fish Collected by Electrofishing
at the Phase lf Rl Locations, Octoher 2004 through August 2006

AMTRAK Conectiv J City Shellpot

Dilches  [Impoundmen Ditch Creek
No. of species 18 11 18 26
No. of intolerant species 1 ] 0 1
No. of tolerant species 7 4 5 10
Proportion of individuals as omnivores 0.024 0.061 0.009 0.185
Proportion of individuals as insecfivores 0.944 0.447 0.669 0.521
Calch per unit effort {no./min) 14 958 1.918 3.968 4374
Proportion of individuals with disease/abnommalities 0.025 0.0523 0.161 0.118
Shannon-Weaver diversily (H) 1.757 2.558 2.524 3.434
H' max 4170 3.459 4.000 4.700
Evenness (J) 0421 5.761 0,631 0.731

Table 1138

Bioassessment Metrics for Fish Cellected by Trap Net
Sampler at the Phase H Rl Locations, October 2004 through August 2606

AMTRAK Conecliv Shellpot
Ditches  {impoundment Creek
No. of species 8 8 12
Na. of intolerant species g g o]
No. of {olerant species 4 3 3
Proportion of individuals as emnivores 8077 C.152 G.080
Prapartion of individuals as insectivores 0.4815 0.758 0.738
Calch per Lnit effort {no./hr) 1.583 0.246 04786
Proportion of individuals with disease/abnommalities 0.026 0.015 0060
Shannon-Weaver diversity (H" 2113 2.034 3.091
H' max 3.000 3.000 3.684
Evenness () 0.704 0.678 0.862

Seurce: ERC, Inc.
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Table 11-40
Common and Scientific Names of Turtles Collected at the Phase Il
Rl Locations, Cctober 2004 through August 20086

COMMON NAME SCIENTIFIC NAME
Snapping turties Chelydridae
Snapping furile Chelydra serpentina
Musk and mud turtles Kincsternidae
Stinkpot Sternotherus odoratus
Cooters and sliders Chrysemys
Midiand painted turtle Chrysemys picta marginata
Eastern painted turtle Chrysemys picta picta
Red-bellied turtle Chrysemys rubriventris

Note: Nomenclature follows Conant (1975).

AMTRAK Turtle Names Source: ERC, Inc.
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TABLE 131
Preliminary Screening of Remedial Action Alternatives
Amtrak Former Fueling Facility
4001 Vandever Avenue
Wilmington, Delaware

Media ‘ Remedial Action Alternative gScreening Status | Comments

|
Site Sediments and Bank Soils Greater than 50 mg/kg PCBs

‘ Does not result in additional PCB
Maintain Existing Sediment Controls Reiected loading reductions

Adternative 1. Stabilization and Capping of Sediments,
Capping Soils, and Construction of New Drainage Ditches ___Retained

Alternative 2. Removal and Off-Site Disposal with
Reconstruction of Drainage Ditlches Retained

Aldternative 3. In-Situ Capping of Sediments and Off-Site
Disposai of Scils Retained

Alternative 4. Construction of Sedimentation Basins within

Alternative 5. Re-routing Eastern Drainage Ditch,
Stabilizaticn of Sediments, Construction of Two Sediment
Control Systems (Sedimentation Basins draining to
Constructed Wetlands), and Capping of Bank Soils Retained

Site-Wide Solls

Maintain Existing Sediment Controls Rejected -ioading reductions
Alternative 8. Storm Water and Sediment Controls Best

Management Practices Retained

Alternative 7. Cover/Cap Solis ) Retained |

|
Roundhouse Area Soils

Does not result in additional PCB
iMaintain Existing Sediment Controis B Rejected lcading reductions

" TAlternative 8. Cover/Cap Soils Retained

Alternative 9. Excavation of Off-Site Disposal of All Soils with |
PCB Concentirations Grealer than 50 mg/kg PCBs Retained

Alternative 10. Continue Operation of Existing Diessl Fuel
iRecovery Program Retained

Alternative 11, Instailation of Perimeter interceptor/Recovery
Trenches and Continue Operation of the Current Diesel Fuel
Recovery Program Retained

Notes:
CR = Carcinogenic risk
Rationale for retaining affernalives are described in the Section 13.1.4 of the Report
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Table 13-3

Alternative 1 - Cost Estimate Summary

Amtrak Former Fueling Facility
4001 Vandever Avenue
Wilmington, Delaware

Water Diversion vénd Treatmént 25 weeks $25,00 $625,060
New East/West Ditch Excavation 19,811 cy 315 $298,665
Cement Kiln Dust Reagent and mixing 62,230 ton $70 $4,356,100
Bitch Cover and Regrading 32,000 cy $23 $736,000
Geotextile Fabric Placement 53,700 sy $1.32 $70,884
Ditch Revetment 13,500 cy $31 $418,500
Perimeter Swales 2,800 If $6.50 $18,200
Non-hazardous Soil Disposal 0 tons $36 30
TSCA Soit Disposal 0 tons $140 $0
Subtotal 36,523,349
Mob/Demob & Construction Mgt. (25%) 0.25 $1,630,837
Health & Safety (5%) 0.05 $326,167
Subtotal 38,480,354
Contingency (30%) 0.30 51,657,005
Total Capital Cost $10,437,358
Operations and Maintenance NPV (1) $130,000
TOTAL $10,567,358

Notes:

For Cement Kiln Dust: assumes $50 ton delivered to site (IT, 2001}, plus $10 ton to apply,

plus $10 for engineering controls to store and apply the material
Assumes that the cement kiin dust application rate is 70% of the volume of sediment to be stabilized
NPV = Net Present Value assuming a 8% net discount rate
{1} Operation and Maintenance costs aliow for $5,000/year for inspections over a 30 year period




Table 13-4
Alternative 2 - Cost Estimate Summary
Amtrak Former Fueling Facility
4001 Vandever Avenue
Wilmington, Delaware

Water Diversion and Treatment 25 weeks| $25,000 $625,000
Soil and Sediment Excavation 74,200 cy $15 $1,113,000
Ditch Regrading 64,000 cy $23 $1,472,000
Ditch Revetment 13,500 cy $31 $418,500
Perimeter Swales 2,800 If $6.50 $18,200
Non-hazardous Soil Disposal 17,800 tons $36 $640,800
TSCA Soil Disposat 85,200 fons $140 $11,928,000
Subtotal $16,215,500
Mob/Demob & Construction Mgt. (25%) 0.25 $4,053,875
Health & Safety (5%) 0.05 $810,775
Subtotal : 321,080,150
Contingency (30%) 0.30 54,864,650
Total $25,944 800

Assumes 1 cy of scil/sediment = 1.4 tons
Assumes no operation and maintenance costs are necessary



Table 13-5
Alternative 3 - Cost Estimate Summary
Amtrak Former Fueling Facility
4001 Vandever Avenue
Wilmington, Delaware

Water Diversion and Treatment 25 weeks| $25,000 $625,000
Soil and Sediment Excavation 11,200 cy 515 $168,000
Ditch Cover and Regrading 12,000 cy 523 $276,000
Sand Placement 18,000 cy 531 $558,000
AguaBlok Placement 5,000 tons $330 $1,850,000
Perimeter Drainage Swales 2,800 If $6.50 $18,200
Non-hazardous Soil Disposal 0 tons $36 50
TSCA Soil Disposal 14,200 tons $140 $1,988,000
Subtotal $5,283,200
Mob/Demob & Construction Mgt. {25%) 0.25 $1,320,800
Health & Safety (5%) 0.05 $264,160
Subtotal $6,868,160
Contingency (30%) 0.30 $1,584,960
Total Capital Cost $8,453,120
Operations and Maintenance NPV {1) $130,000
TOTAL. $8,583,120

Assumes 1 cy of soilfsediment = 1.4 fons
NPV = Net Present Value assuming a 8% net discount rate
{1) Operation and Maintenance costs ailow for $5,000/year for inspections over a 30 year period



Table 13-6

Alternative 4 - Cost Estimate Summary

Amtrak Former Fueling Facilify
4001 Vandever Avenue
Wilmington, Delaware

Water Diversion and Treatment 10 |weeks] $25,000 $250,000
Sediment Basin Excavation 10000 cy $15 $150,000
Sediment Basin Lining 5,100 cy 523 $117,300
Geo-textile Fabric (basing) 3,600 sy $1 $4,752
Geo-textile Fabric (bank soils) 3,500 sy $1 $4,620
Bank Soil Cover and Regrading 1,200 cy $23 $27.600
Basin Revetment 600 cy $31 $18,600
Overflow Structures 4 ea $50,000 $200,000
Perimeter Drainage Swales 2,800 If $6.50 $18,200
Non-hazardous Soil Disposal 900 tons $36 $32,400
TSCA Impacted Soil Disposal 4,700 tons $140 $658,000
Subtotal $1,481,472
Mob/Demob & Construction Mgt. (25%) 0.25 $370,368
Health & Safety (5%) 0.05 $74,074
Subtotal $1,925,914
Contingency (30%) (.30 $444 442
Total $2,370,355
QOperations and Maintenance NPV (1) $530,000
TOTAL $2,900,355

Assumes 1 cy of soiifsediment = 1.4 tons

NPV = Net Present Value assuming a 8% net discount rate
{1) Operation and Maintenance costs aliow for $15,000/vear for inspections and
sorbent boom maintenance plus removal and off-site disposatl of up to 40 tons of sediment
from the sedimentation basins every 5 years over a 30 vear period



Table 13-7
Alternative 5 - Cost Estimate Summary
Amtrak Former Fueling Facifity
4001 Vandever Avenue
Wilmington, Delawa

re

Water Diversion and Treatment 10 weeks $25,000 $250,000
Construct New Eastern Drainage Ditch Channel

Excavate Soils 16911 cy $15 $298,665
Construct Ditch Berms Using Excavated Soils 1660 cy $10 $16,600
Ditch Revetment 1800 cy 331 555,800
Geotextile Fabric Placement 5400 sy $1.32 $8,448
Allowance to Divert Storm Water to New Channel 1 allow $100,000 $100,000

Stabilize Sediments in Drainage Ditch North of Fastern Drainage Ditch, Western Drainage

Ditch and Confluence Area

Cement Kiln Dust Reagent and Mixing 13500 ton $70 $945,000
Ditch Cover and Regrading 1600 cy $23 $36,800
Ditch Revetment 1800 cy $31 $55,800
Geotextile Fabric Placement 6800 sy $1.32 $8,976
Instaliation of Sediment Control Systems (Sedimentation Basins Draining to Constructed Wetlands)
Sediment Basin Excavation 2200 cy $15 $33,000
Sediment Basin Lining 2,200 cy $23 $50,600
Geo-textile Fabric (basins) 1,800 sy $1.32 $2.376
Basin Revetment 400 oy $31 $12,400
TSCA PCB Scil/Sediment Disposal 3,100 fons $140 $434,000
Qverflow Structures 2 ea $50,000 100,000
Allowance for Constructed Wetlands 2 allow/eal $100,000 $200,000
Cap/Cover Bank Soil Areas with PCB Concentrations Greater Than 50 mg/kg
Geo-textile Fabric (bank soils) 3,500 sy $1.32 $4,620
Bank Soil Cover and Regrading 1,200 cy $23 527,600
Seed 3,500 sy $2.70 $9,450
Perimeter Drainage Swale
Perimeter Drainage Swales 2,800 If $6.50 $18,200
Subtotal $2,668,335
Mob/Demob & Construction Mgt. (25%) 0.25 $667,084
Health & Safety {(5%) 0.05 $133,417
Subtotal $3,468,836
Contingency {30%) 0.30 $800,501
Total Capital Cost $4,269,336
Qperation and Maintenance NPV (1) $500,000
TOTAL $4,769,336
Assumes 1 cy of soil/sediment = 1.4 tons
For Cement Kiln Dust: assumes $50 ton delivered to site (1T, 2001}, plus $10 ton to apply,

plus $1G for engineering conirols 1o store and apply the material

Assumes ihat the cement kiln dust application rate is 70% of the volume of sediment o be stabilized

NPV = Net Present Value assuming a 8% net discount rate
(1) Operation and Maintenance costs aflow for $15,000/year for inspections and

sorbent boom mainienance plus removal and off-site disposal of up to 20 tons of sediment

from the sedimentation basins every 5 years over a 30 year period
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Table 13-9
Alternative 6 - Cost Estimate Summary
Amtrak Former Fueling Facility
4001 Vandever Avenue
Wilmington, Delaware

Bioretention Strips (Yellow Zone)

Regrading 5,790 cy 57 $40,532

Geotextile 17,371 sy $1.32 $22,930

Topsoil 2,895 cy 320 $57,903

Seed 17,371 sy $2.70 $46,901

Erosion Control Fabric 17,371 8y $1.80 $26,056
Stone Swales (Gray/White Stripe Zone)

Geotextile 3,967 sy $1.32 $5,237

Stone 661 cy $15 $9,918
Run-on Control Berms (Tan Zone)

Import Soil 621 cy $10 $6,211

Placement 2,096 If $12 $25,156
[Upgrade Veg Cover (Green Stripe Zone)

Topsoil 3,085 cy 520 $61,707

Geotextile 18,512 sy $1.32 $24,436

Seed 18,5612 sy $2.70 $49,983
Additional Geotextile/Stone {90% of Blue Zone)

Geotextile 43,843 sy $1.32 $57,873

Stone 7,307 cy $15 $109,609
Allowance for Porous Paving (10% of Blue Zone)

Porous Paving 4.871 sy $13.00 $63,329
Subtotal $607,782
Mob/Demob & Construction Mgt. (25%) $151,945
Health & Safety (5%) $30,389
Subtotal $790,117
Contingency @ 30% $237,035
Capital Cost Total $1,027,152
Operations and Maintenance NPV (1) $500,000

TOTAL $1,527,152
Notes:

Color patterns refer to Figure 13-8

NPV = Net Present Vaiue assuming an 8% net discount rate

(1) Operation and Maintenance costs allow for $20,000/year for inspections, vegetation maintenance,
and upkeep of erosion and sedimentation confrols over a 30 year period



Table 13-10
Alternative 7- Cost Estimate Summary
Amtrak Former Fueling Facility
4001 Vandever Avenue
Wilmington, Delaware

P

Cover/Cap (Green Zone)

Regrading 27,619 oy 57 $193,332

Geotextile 82,857 sy $1.32 $109,371

Cover Material 27,619 cy $10 $276,189

Seed 82,857 sy $2.70 $223,713
East Ditch Vegetation Upgrade (Green Striped Zone)

Topsoil 14,949 cy $20 $298,976

Seed 89,693 sy $2.70 $242,171
Track Removal and Replacement

Removal 14,404 If $55 $792,209

Replacement 5,384 It $55 $351,004
Run-on Control Berms (Tan Zone)

Import Soil 621 cy $10 $6,211

Placement 2,086 if 312 $25,156
Subtotal $2,518,422
Mob/Demob & Construction Mgt. (25%) $629,606
Health & Safety (5%) $125,921
Subitotal $3,273,949
Contingency @ 30% $982,185
Capital Cost Total $4,256,134
Operations and Maintenance NPV (1) $260,000

TOTAL $4,516,134

Notes:

Color patterns refer to Figure 13-9

NPV = Net Present Value assuming an 8% net discount rate

{1} Operation and Maintenance costs allow for $10,000/year for inspections and vegetation
maintenance over a 30 year period
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Table 13-12
Alternative 8 - Cost Estimate Summary
Arntrak Former Fueling Facility

4001 Vandever Avenue
Wiimington, Delaware

Cover/Cap

Regrading 5,830 cy 37 540,800
Geotextile 17,489 sy $1.32 $23,086
Cover Material 5,830 cy $10 558,298
Seed 17,485 sy $2.70 $47, 221
Subtotal $169,414
Mob/Demob & Construction Mgt. {25%) $42.354

Health & Safety (5%) $8,471
Subtotal $220,239
Contingency @ 30% 566,072
Capital Cost Total $286,310
Operations and Maintenance NPV (1) £130,000
TOTAL $416,310

Notes:

NPV = Net Present Value assuming an 8% net discount rate

(1)} Operation and Maintenance costs allow for $5,000/vear for inspections and vegetation

maintenance over a 30 year period




Table 13-13
Alternative 9 - Cost Estimate Summary
Amtrak Former Fueling Facility

4001 Vandever Avenue
Wilmington, Delaware

Soil Excavation 4,802 tons 36 $29,354
On-Site Soil Transportation 4 892 tons $3 $14 877
Backfill and Compaction

Import Soil 4,892 tons $10 $48,823

Placement 4,892 tons $12 $58,708

Seed 17,489 Sy $2.70 547,221
Disposal

Off-Site Disposal (Over 50 mg/kg) 4,892 tons $70 $342,461

Transportation 4,892 tons $70 $342,461
Water Management 1 Is $50,000 $50,000
Subtotal $933, 806
Mob/Demob & Construction Magt, (25%) $233,451
Health & Safety (5%) 346,690
Subtotal 31,213,947
Contingency @ 30% $364,184
Capital Cost Total $1,578,132
Operations and Maintenance NPV (1) $130,000

TOTAL $1,708,132

Assumes 1 cy of soil/sediment = 1.4 tons

NPV = Net Present Value assuming an 8% net discount rate
(1) Operation and Maintenance costs allow for $5,000/year for inspections and vegetation

maintenance over a 30 year period
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Table 13-15
Alternative 11 - Cost Estimate Summary
Amtrak Former Fueling Facility
4001 Vandever Avenue
Wilmington, Delaware

- Tol

East Trench nstallaion 550 T $225 $123,750
Sump installation (East Trench) 3 ea $15,000 $45,000
West Trench Installation 880 If $225 $198,000
Sump Installation {West Trench) ] ea $15,000 390,000
LNAPL and Water Recovery Systems 9 ea $10,000 $90,000
Allowance for Liquids Management 1 ea $50,000 $50,000
Aliowance to Connect to Existing System Components 1 ea $30,000 $30,000
Non-harzardous Soil Disposal 1,430 cy $50 $71,500
Subtotal $698,250
Mob/Demaob & Construction Mgt. (25%) 0.25 $174,563
Health & Safety (5%) 0.05 $34,913
Subtotal $907.725
Contingency (30%) 0.30 $209.475
Capital Cost Total $1,117,200
Operations and Mainfenance NPV {1) $1,200,000
TOTAL. $2,317,200

Notes: Allowance for Liquids Management is during trench installation

NPV = Net Present Value assuming a 8% net discount rate

(1) Operation and Maintenance costs aftow for $120,000/year for years 1 through 5
and $70,000/year for years 8 through 15
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APPENDIX A

Graphical Presentation of Phase | Remedial I nvestigation Analytical Data
Figuresafter Phase Il Remedial I nvestigation and Focused Feasibility Study Work Plan
Prepared by I T Corporation, December 2001
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MO, ] CATE oy REVISION
MEASURED ANJ CORRECTED GROUNDWATER ELEVATIONS
CORRECTED DEPTH GROURDWATER ELEVATION
v | JEET TR uaren e o s ey mwoess PUETER A | e ey | CUATAEESS
(FECT BELOW TOy JORET ABOVE MSLY  rgET ABOVE MSL)

wuf=1 431 - - 431 530 199
o) a7 o —— 4.7 9.2 555

M- 10.40 e — 1040 14.59 4,19

-4 450 o o 4.50 asa 4.48

o 514 i8% 129 /.0 .48 246

-y 10 578 e =En =15 333 T >

/=7 6028 515 087 =26 1027 4.8 Tty

i e - —— 3.81 85s 29

3 .78 242 138 2=g 5% 557

=104 4.21 3139 0&2 167 B2 455 LEGENRD

M =11 £24 = e 24 757 173 mm&a STAHD PIPE LOCATION

Hwl 13 729 e 725 _ 784 516

T 122 — 5 6L w44 :c%..a MONITORING WELL LUCATION

w1k 505 - o 508 841 1% 1ho

[ 337 a9a B.43 300 B34 584 @  TEST PIT STenm PIPE

M-l 144 315 489 171 357 596 SUMP 8]

Wwat7 287 279 0.9 279 596 397 4§ SUMP LOCATION
MSL -~ KEAM SEA LEVEL -

. GROUNDWATER ELEVATION
TUC -- TOP OF CASING CONTOUR (DASHED WHERE
INFERRE D)

.J
« SPECIFIC GRAVITY [F PRODULT USED IN CALELEATIONS

--~ WQT RBETEQTED

J CORRECTED GREUNDWATER ELEVATIONS = Q87

o

CONTOUS INTERWAL =05 FT

€4,48) CROUNDWATER ELEVATIDN

NOTE: WELLS MW-] THRU My-{2
WERE INSTALLED BY SMITH
ENVIRONMENTAL. WELLS MW-64,
MW -84, MW-IGA AND MW-13 THRU
Mw-17 INSTALLED BY IT .
CURPURATIUN

SUURCE: MAPPING BASE DERIVED
FROM AERIAL PHOTGRAPHY
COCTERER 24, 1998 AND FIELD
SURVEYED 1I/18~11724 &
2/18/99 BY VANDEMARK &
LYNCE, TNC.

1220 WARD AVEMUEL
WEST CHESTER, PA 15330
(510) 243 -5000

IT CORPURATIEN

NEEsS

| lcROUNDWATER ELEVATIONS

18 SEPTEMBER 1998

CUENT: rORWMER FUELING FAGILITY

AMTRAK WALMINGTONM SHOPS

SR o ST
S TR RN | JOESGNED B

N
T TRLE e o
’ SR ;30077

LOTATION:

VANDEVER AVE,

WILMINGTON, DELAWARE

AW

DETALED & CHECXED &Y;

DE

BRAWING DATE:
1/12/99

ACAD FRE:
0177Q007A

HOTES:




MEASURED AND CORRECTED GROUNDWATER FLEVATIONS

Hwvion

.l‘.ﬂl.lN

LEGEND

STand PIFE LOCATION

HW-17  MONITORING WELL LOCATION

TEST PIT STAND PIsE

SUME LOCATION
i g

CORRELTED BEPTH CUNDWATER ELEVATION
P ool VBl | WERY 48, rom) oy pooess) LI | v ey | PO S
(FEET BELOW TDOC) [CFEET ABOVE mxL) CFEET ABOVE MSL)
4,38 — ——— 438 6.34 1.92
529 - - 5.23 926 403
10.68 [ - 1068 14.55 151
So7 - ! -~ 307 8.55 a9
£15 4.76 { 1.39 496 9.48 454
540, £.2% f o1 530 207 289
659 557 252 %79 g7 428
515 - P 516 £.50 274
4858 4473 G.42 4,48 5.23 477
4.87 4.6} 020 £54 232 358
T o e §.40 157 137
&58 ——— - 658 7.04 036
L84 b b 184 £56 482
337 ——— oo 237 .4} 304
404 174 4560 182 £.54 4.78
577 418 263 4.48 9.57 515
283 I 336 037 331 | s 86 255
-= HEAN SEA LEVEL

~ TOP OF CASING
v SPECIFIC GRAVITY OF PRODUCT USED IN CALCULATIONS 7 CORRECTED GRUUNDWATER ELEVATIONS * 0.87,
-—-=  HNOQY¥ DETECTER

SURFACE WaTts ELEVATIDNS

AREA PE LY SW ELEV
GaM B 2.0 k] 122
Cak C .64 143 2.2]
I 2.3 L33 1,18

Ao MPC ELEVATION
NTw= DEPTH TO WATER
3V ELEW= SURFACE WATER ELEVATION
SYATER MEASUIRRENIS COULECTED FROM UPSTREAN
PORTIDN OF Sam STRUCTURE.

2, 5= COMDWATER ELEVATION
CONTOLR (BASHED WHERE
INFERRED)

CONTOUR INTERVAL =05 FY

(4.40) CROMNIWATIR CLEVATION
(1I8)  SURFACE WATER ELEVATION

NOTE: WELLS Mw-1 THRU MwW-i1Z
WERE INSTALLED BY SMITH
ENVIROMNMENTAL. WELLS MW-gA,
~BA, WW-10A AND MwW-13 THRU
MW-17 INSTALLED BY IT

N

SOURCE: MAPPING BASE DERIVED
FROM AER[AL PHOTGRAPHY
OCTOBER 24, 19983 AND FIELD
SURVEYED 11/18-11/24 &
2/12/99 BY VANDEMARK & -

l’t

B W W v osnr e

1220 WARD AVEMLE
{610) 247~5000

GROUNDWATER ELEVATIONS [
30 DECEMBER 1998

; " FORMER FUELING FACILITY
AMTRAX Wl MINGTON SHOPS
LAY,

VAMDEVER AVE,
WILMINGTON, DELAWARE

DETALED & CHELKED B

og

ACAD FILE:
017700084

~ﬁ§

FIGURE 24
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NOTE: TPH-ORQe TOTAL PETROLELM
MYDROCARBONS ~ DIESEL RANGE
DRGANLE
m/kge MLLIGRAMS PER KILOGRAM

S ESTIMATED YALLE

TRH-[H0 AMALYZED BY US EPA WETHOD
80138

LEGEND

muw‘wé StanD SIPE LODCATION

Eﬁ: LORITORING WELL LOCATIN

:M; TEST PIT STAND PPE

..v.wznsnsg
@ PREIGMEYER

ONTORNG WELLS WW-1 THROUGH Mw—12
INSTALLED BY SWTH EWVIROMMENTAL
TECHNOLDGH

28D FIELD SURVEYED 11/18-11/24 &
2/12/88 BY VANDEMARK & LYNCH, INC.

TPH-DRO
S0IL ANALYTICAL
RESULTS
JUNE 1898
FORMER FUELING FACH }ad
S AMTRAK WILMINGTON SHOPS
H//IM\\\IM.UHWWHH.“ 5 i.. T 4
\/] flmﬂfumiﬁfu./w:f/wwf E_r:(_.n.mm%m.m numyw..m..._)mm
T~ W |DETARED Bv; | CHEISER #7

5

~— T e ===

A — T

HOTES:




TPM -0 AMELYZED BY UE EPR BETHOD
8158

mg/L = WALGRANS PER LITER

LEGEND
ﬂw.wu STAND BIPE LOCATION
sn.,.: MONITORWG WELL |ECATION

aol TEST AT STas Peeg

(MA}  HOT AMALYZED
(LPM) LU PHASE HYDROCARBONS

TPH-DRC
GROUND WATER
ANALYTICAL RESULTS
ON JULY 1, 1998

WILMINGTON, DELAWARE

FIGURE 5-2
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REWISION

RG. | DATE er

SED=4,

| RESULT
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APPENDIX B

Monitoring Well Drilling L ogs



SECOR

International Incorporated
Project Name: | Methad/BEguipment:

Well Number:

Logeed By: J Date Drilled: | Drifling Contractor | |
i Total Quality | Amirak - Former Fueling Area Hollow Stem Auger ]

KRS | 13/01/04 | Drilling | Wilmington, Delaware Split Spoon MW-1A
see "Legend to Logs" for J Buring Surface | Groundwater Depth @y Tolal | Drive i Drrop
sampling methed, Dian {in.); Blev.(fiy | & 7 [ Depth (fl) | widlbs) st fin. )
classifications and laboratory | - | ; /
testing methods ‘ ! I 13.0 |

| g |

| - £ | &b

Well - o = R
. | £ Description e | g
Construction 1B g A
( e BREE
@ =

J e I

F

tl Girout Gravel surface ‘

B Centontie Biack fine coal ash with little slag; trace gravel. 18 | 03
1#1 Sand and ] Dry/soft.
Riser I
ded};le 40 j Same ag previous with increased slag. Crushed concrete present. 18 0.2
PV, 20 Slot ]
| E Damp/soft. .
- | |
j . Black fine coal ash with slag; little brown fine to medium sand. L3 3.1
j Slight sheen observed on water in split spoon.
| Black fine to coarse SAND with gravel and boulders; wet. 9 |72
- Free product and a sheen obsewed in split spoon. .
J ([~ Light gray siity-CLAY. A sheen was observed within sampier, 9 8.3
| —mJDamp/soft, 1 n 1
I — 4 Fallback. o “
f 10— & "—1 Light gray silty-CLAY; damp; soft. Sheen observed within sampler. i
.|
l ] PXW; Brown/gray silty-CLAY with organic material present. 12 4.2
| —« ..~ Sheen observed within sampler. i |
| /= - i
| ]
o
|
} 5] {

|
|
!
y
|

|
|
|
o
|
e

The substrata debcr,ptwns above are generalized representations and based upon visual/manual classification of cutiings and/or
samples obtained during drifling. Predominant material types shown on the log miay contain different materials and the change from
one predominant material fype (o another could be different than indicated. Descr}pllons on this log apply only at the specific Jocation
at the time of drilling and may nat be representative of subsurface conditions at other locations or times.

Log of Well

Project No.  6207T.01013.02.0005 Date  January 13 and 14, 2004

JAN 2004 LOGS.GPJ Figure
LOG OF BOREHOLE
(sheet 1 of 1)




SECOR

Jiernational 1’!1.6‘()7;[)0}'[!!'8(1’

Method/Equipment:

Well Mumber:

Date Drilted

Project Name:
Hollow Stem Auger

i
\
i
i
1

Logged By: | | Driliing Contractor |
i ' Total Quality | Amtrak - Former Fueling Area {

KRS | 13/01/04 5 Drilling Wilmington, Delaware i Split Spoon I MW-3A
See "Legend to Logs” for f Boring Surface i Groundwater Depth {f.); Total Dirive I Drop
sampling method, U Diam. (i) Elev.(fi.): j 7 Q | Depth(fiy | wi(lbs): ! [Hst.(f)

| cinssifications and laboratory | . ’ i I
testing methods j I ! & i 17.0 f % :
! I
! I o ‘I : ﬁ ’ o
g & C B
Well Pl o =2 1=
_ =R Description oz =
Construction | & | £ e
a g g | &
I [ J | 8§ | =
! P -
i i !

':.'?_'-]]Grout | | ! | Gravel surface - Hand Dug | !

B i ; | i i
Bentonite | 1 No Recovery. Cuttings consist of black fine to medium SAND with sift and 0 | NS
Seal and J —{ §‘ slag. Gravel, boulders, railroad spikes, and railroad ties {crushed) are present. f }
Riser { | ; | I

“5i#1 Sand and I No Recovery. Driller refusal. Switched from 12 inch HSAs to 8 inch HSAs. 0 1 NS
?Risar J i ' J |
- | ! ; 3
Schedule 40 | ~ - Black fine coal ash with gravel and bouldars. forod0s
PVC, 20 Slot | i {

L ]
I; -:| Black fine fo coarse SANDY, little coal ash and gravel; trace silt and clay. ( i6 ‘ 0.2
! I I%7v7 Brown/ian fine to medium SAND); trace gravel. | 2 J 0.2
} B Y Damp/firm. : :
! _J / !J No Recavery. WNo Cuttings, ;0 / NS
! !
T |
- .
! | J-}lj-:j Brown/orange fine to coarse SAND with sub-rounded gravel. f 8 0.3
} “% fro8 Wet/firm. | :
| [ e f
| | th Brown/red/white fine to coarse SANI; trace silt. | 12 0.3
3 { Sl Wet/finm, |
s |
15 i
: j[ Brown/gray/red/white {ine to coarse SAND. 18 0.5
I' el Wet/firm, |
o
| ke .J |
J 1
| o
|
| o
-
j [
) i

|
!

[

e substrata descriptions above are Qenerahzed representations and based upon visual/manual classification of cutlings and/or
samples obtained during drilling. Predominani material types shown on the log may contain different materials. and the change from
one pradommam material type o another could be different than indicated. Descriptions on this iog apply only at the specific location:

} at the time of drilling and may not be representaijve of subsurface conditicns at other locations or times,

Project No,

JAN 2004 1.0GS.GPI
LOG OF BOREHOLE

620T.01013.62.0005 Date

January 13 and 14, 2004 Log of Well

Figure

(sheet

I of 1)




Proiect Amirek—Wimngton, OF

L ocation Former fueling facility

Orilling Log

Monitering Well

Owner AMTRAK-APL/

Proj. No, O1303-0177

Surface Elev,
Top of Casing

Screen:Dia 4
Casing:Dia 40

Fill Materiai Morie Sand

Totat Hole Depth J8.fL
Water Level Initial &35 ff. Statie

Length 126 1

Diameter £.628 in.

Type/Size 0.020 in,

Type SCH 40 PYC

Length £8 1t

Drit Co. LUtz Driting

Method Soft Spoon

Rig/Core HSA

Oriler L Westover

Log By Michae! Malone

Date 08/1/98 Permit #

MW—-BA

See Site Map

For Boring Location

COMMENT5:

xUenctes sampie interval submitted for

fatoratory analysis.

Checked By License No. |
g 823 5
ﬁ; EE wEl o § g ég, g Description
- | =2 IEei B S 8 || 8 q (Coior, Texture, Structure)
= m o T o & I Trace < 10%, Littie 10% to 20%, Some 20% to 38%, And 38% to 50%
O Wom =
I, .
SAND AND GRAVEL: biack, some silf.
215 ||ss~m
- 56,4,5
K SAND AND GRAVEL: black, moist to wet, some siit.
-k 354 Jlss-p
554,68
. GRAVEL: black, wet to saturated, some sand, trace silt.
Ul 433 jiss-ax
| 4,10,44,13
: SAND AND GRAVEL: black, saturated, some silt.
1480 Uss-4
840,85
- Il 452 |ss-5
B - 7643
i 151 55“57532 SAND: brawn, medium grain, some coarse sand, some sift,
B , CLAY: black, silty,
i il 106 [185~7 A A ORGANIC MATERIAL: brown, moist, grasses, weeds, ete.
B : 5428 AL
, LAAAA
- ol P
i {1oo lss-a ey
L 6 LA A A :
End of Exploration at 18 feet.
18
20 —
| 02
Y

03 /16 /1988 lithlog—June,86

Page: 1 of 1




Project AMTRAK/APU Witmington, OF

Gwner AMTRAK-APL/

Location Former Fusling Faciity. Vandever Avenue

DOrilling Log
Monitoring Well MW—-8A

See Site Map
For Boring Location

Proj. No, £1303-0177

Surface Elev. 22515
Top of Casing 488 1L
Screen: Dis 4in.

Total Hoie Depth 24 11
Water Level Initial 4.08 1. Siatic

Length 12 fL

Diameter 6.625 in. COMMENTS:

Type/Size QL2010 *Oenotes sampie interval submitted for
labpratory analysis.

Casing: Dia 4 Length £7% Type SLH 40 FVC
Fil Material Morie Sand Rig/Core
Dritl Co. Ltz Drifing Methog HSA
Dritter 1. Westover Log By Michael Malone Date 06,2785 Permit #
Checked By M Malone License Neo. :
Sl 18 2z, |=a _y
£2 =3 |oEl2 3 z| %o 8 Description
e s fo— fm}
Lo =2 (a2 2 3 § o @ (Color, Texture, Struciure}
3 a2 19 o] Trace < 10%, Little 10% to 20%, Some 20% to 38%, And 35% to 50%
o}
S, -
;Hréc SAND AND GRAVEL: biack.
52.0 lss-w  50O% ‘Clac't
B 2 | -—m—m:— 18,'3,”,8 Cl cc -
= Kol
- T =1 e s 40x 14T
4 = 3,324 i(i i v
= T SAND: brown, wet, medium grain, some gravel, some pebbles, frace
- V=) 222 ss-3 sox sit
_ 5 = 3,4,3,2
7 = SAND: brawn, wet ta saturated, medium grain, some gravel, some
| 4= 205 |ss-a 302 pebbles, frace silt, _
= 43,22
- 8 1=
i V=] | 258 jss-5 gox L
10— e 21,2
= SAND: brown, saturated, medium grain, some gravel, some pebbles,
| N g 143 les-s sox same sift, thin laver of fine sanhd
= 13,22
- 12 g . SAND aND GRAVEL: black, saturated, medium grain.
- 1= dlgsn iss-7 anx - SAND: brown, saturated, medium grain, some gravei, some pebbles.
| 14 e R CLAY: black, silty.
End of Explaration at 14 feet.
16—
e -
L 20
| 25
L D4
Page: 1 of 1

01/18/1988 ithicg—June,86




Drilling Log
Monitoring Well MWA—10A

, T » See Site Map
Project Amtrak-Wimington, [E Owner AMTHAK=APL For Boring Location
Location Former fueting facility Proi. No. 2803-0177

Ciameter 8.625 in. COMMENTS.‘

Surface Elev. ——__ Total Hole Depth #8748
Top ot Casing — Water Level Intial 328 ff.

Siatic
*[enotes sanpie interval submittes rfor

Screen: Dia 40 lLength 15 f& Type/Size 0.020 in. {aboratory anatys!
Casing: Die 4.0 Length 31t Type SCH 40 FYC AOUIBITTY SRaYyss.
Fil Material Morie Send Rig/Core HSA
Orill Co. Lutz Driting Method SpFE Spoon
Criler _T. #estaver Log By Michael Malone Date O6/1/98 Permit #
Checked By License No. |
£ o> A
il R 13 : s %G o RDescription
pray = -
g2~ | =2 IZfe| g S8l 0Sig {Calar, Texture, Structure)
o I o= 10 |51 Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 36% to 50%
3] o= 3
.0 ]
H«ﬂ( SAND AND GRAVEL: black, some silt.
51 < {0 | om
o108 PREH
T SAND: brown, medum grain, some pebbles, gravel, silt.
! T 450 [isseax 4
4 = 5854
— SAND: brown, very maoist to wet, medium grain, some gravel, some
| di= 310 liss-3 pebbies.
5 = 8963
B l= SAND: fight brown, wet, medium grain, some coarse sand, some sift.
3 B = 250 JiI85—4 AR
8 = 4,213 Rk EL
B = 1 SAND: brown, wet tg saturated, medium grain, some coarse sanhd,
i 4 1=t les0 lsg—s some sift.
- 10 g SAND: brown, medium to coarse grain, frace pebbies, irace silt.
- <=k jl400 Iss-8
12 - 2442
u hl= ) SAND: brown—black, saturated, coarse grain, some fine sand, some
= SRR ilt.
i 1= 25.0 55~7 UL . sl _ . .
" = 111,11, § Ot CLAY: black, moist to wet, silty.
' = MAAAL ~—— GRGANIC MATERIAL: brown, moist, grasses, weeds, atc,
= LAAAAS
§ = 8.0 [185-8 LUAs Pt
5 e L A
End of Exploratiaon at 16 feet.
L 18 ]
20 —
| oo
| 04 ]
Page: 1 ¢f §

0315 /1889 lithiog—June 86




Project AMTRAK/APU Wilmington, DE Owner

Drilling Log
Monitoring Well MW~—13

n See Site Map
AMTRAK~APL For Boring Location

Proj. No. Q13030177

Location Former Fueling Facifity, Vendever Avenye

Surface Flev, 880 fL
Top of Casing £86 ft
Screen: Dia 4.0,
Casing: Dia 24

Fill Material Morie Sand

Total Hole Depth 12
water Level Initial 0.62 {1
Leng{h 1.

Diameter 8825 in. COMMENTS:

Siatic
Type/Size L£.020 i *lenotes sample interval submitted for
l8boratery anstysis.

Length 11

Dril Co. Lutz Drifing

Rig/Core

Method HSA

Driley . Westover

Log By Michael Maione Date 08/2/68 Permit #

Checked By M. Malone Licenee No. !
5 o %oz a
. = —~t= 5 B o b
%:' =3 |oE] o § : <o § Description
B =g o8 ER ) (Color, Texture, Structure)
o g o T Lo |G Trace < 10% Little 10% to 20%, Some 20% to 356%, And 35% to 50%
&) T e 2
2 .-2 ]
- ) g H? T v SAND AND GRAVEL: black, dry to wet at !t foot.
- =T Jlseo w40 |5 ]49
= 3,548 dC. ccﬂ
- 2 = L9 - SAND AND GRAVEL: black, wet.
- S| s e gox 19095,
4 3212 g1
=1 o ¢1d
= o {d
i | = | qle6.0 553 2712%2 ' SAND: brawn, medium grain, some gravel, scme pebbles, some silt.
- 6 = o SAND: brawn, wet to saturated, medium grain, same gravel, some
_ - “_3 120 lss-4 50% . silt, iittie pebbles.
= 3,322 A
-8 = IES
- S =1 580 Jlss-5 0% 1.
= 3,4,7.9 :
— 10— 1= -
3 N E jj88.0 858 13101% ;H:,;I; oL CLAY: reddish brown, wet to saturated, silty,
E— 12 o re N
End of Exploration at 12 feet.
14
18
L 18
N Te g
L 22 -
L o4
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Project Amtrak-Wimngton, OF
Location Foriner fueling facility

Drilling Log

Owner AMTBAK—-APU

Monitoring Well MW—14

See Site Map
For Boring { ocation

Proj. No.

Surface Elev. . Total Hole Depth M4.fL
Top of Casing ... Water Level Initial 480 71,

Diameter 68625 .

O1303-0177

COMMENT S

Siatic

*¥0enotes sampie interval submitted for

Screen:Dia € tength 2 Type/Size L.020 in,
Casing: Oia 44 length £f¢ Type SCH 40 PV 1BDOMBIONY BNGHYSIS.
Fit Material Merie Sand Rig/Core H54
Oril o, Lutz Driling Method Spit Spocn
Driter L. Westover Log By Michas! Malone Date 08/2/88 Permit #
Checked By License No.
: 2 :zl. 12
- 2 =1~ 5§ 8 42 ioti
ﬁ::' =3 wE| o § 1 %o g Cescription
B g RE g 2 b e {Color, Texture, Structure)
8 (‘g ﬁ? ; 4] % Trace < 10X, Litthe 10% to 20%, Some 20% to 35%, And 235% ic BG%
]
D ]
"C? ! BRAVEL: black, dry, some sand.
55— C 'd‘?{
8754 BRG
- 2 == B4 14 e
= Foi g
i o= 43 jssx S 144
4 = 3222 [IMOK
B Tl= T SAND: black, wet to saturated, fine to medium grain, some gravel,
i A PZEE ) 145 lsg-3 Y some silt.
5 = 2342 '
. o= NG Recoveary.
- 4 =1 lis00 sS4
8 - 1.2
- = No Recavery.
- 4= na fjes-5 AR AL
‘0 =¥ 4221 il
- o=l SAND: brawn, fine to medium grain, some silt, trace gravel
i G =} 23.0 |55-8
o = 340
i 4= leao lss-7
14 o 2,5,2.4
End of Exploration at 14 feel,
165
18 ]
L o0
[ Do _
L 04 ]
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Drilling Log
Monitoring Well MW-15

See Site Map

' K H f —_
Proiect AMTRA /APU‘WI/mIﬂgf‘C‘)ﬁ, JE Owner AMTRAK-APL For Boring L ocation
Location Former Fuelng Faciity: Vandever Avenue Broj. No. O1303-0#77
Surface Eiev. 840 L. Totai Hole Depth M.fL Diameter 6.625 in. COMMENTS:
Top of Casing 8.54 #.  Water Level Initial 228,11 Siatic
Screen: Dia 4. Lenpth 2.1 Type/Size 0020 in. ®OENDIEs sample interval submitted for
Casing: Dig A0 length £711 Type SOH 40 FYL ADCISLTY SnaYSis.
Fill Materia Morie Ssnd Rig/Gore
Dril Go. Lutz Drifing Methog HSA
Drier 1. Westover Log By Michse! Malbhe Date 08/2/85 Parmit #
Checked By M. Maione License No.
g SR
£— | _= =i 5 B2 ip Mescription
£2 ) 52 laBle & 5| 2el5 o
8= g =8t g z n | S a {(Coler, Texture, Structure)
S g 2% 00 1§l Trace < 10%, Little 10% to 20%, Some 20% to 38%, And 35% to 50%
% m =
D ]
B v[c%:}c SAND AND GRAVEL: black, dry
- B 247 55w 7O ?c-d"c GM
- 2 = r.£8.8 & t v
i =11 310 s BoY
AR N = 7.8,0,13
% SAND: brown to black, wet, medium grain, scme gravel, some
s S NE 355 les-3 sog pebbles, same sit,
s = 240,87
= SAND: brown ta black, wet, medium grain, some gravel, some
3 _ % g3 flss—a gox 01l pebbles, seme sif, black staining from 6 to 7 feet.
. 8 _ ) 7,}4,8.7 . ! . ' 1sM
g 1 SAND: brown to .black', wet, medium grain, some gravel, some
a _ ..._:,._ - 450 [ss-5 0% pebbles, seme sit, thin layer of sitty clay at 9 feet,
L 10 » == 2.3,1,4
g _ SAND: brown, wet, medium grain, some gravel, some pebbles, some
s 4 =1 ls00 lss-5 70% 51, black staining fram 10 1o 11 feet.
Lo =] 458,10
g SAND: Drown to black, medium grain, some gravel, scme pabblas,
- Y= 350 las-7 sex 1] some silt.
T T EARR I L ER i CLAY: black, silty.
14 : | oL
End of Exploration at 14 feet.
L4
18
L. o0
L 20
04
i
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Drilling Log
Monitoring Well MW-18

See Site Map

Project AMTEAK/APU Wimington, O Owner AMTRAK=ALL 2or B o stion
Location Former Fueling Faciitv, Vandever Avenue Proi. No. D1303-0177
Surface Flev, 0I0 . Totaf Mole Depth M fL____ Diameter 8.625 i, COMMENTS:
Top of Casing 867 fL.  Water Level Initial 268 L _ Static
Screen:Dia 4in. .. Length AL Type/Size 0020 i, *DENoIEs SEmple INterval Submitted for
Casing: Ois <10 Length 21t Type SCH 40 PVC iaboratory anaysis.
Fil Material Morie Sang Rin/Core
Drit Co. LUtz Oriling Method HSA
Driler 1. Westfover Log By Mchael Malone Date 08/2/98 Permit #
Checked By M. Malone License Ne.
< ST a
Exl =% o8| e 2 L) Eolm Description
il E}}E‘ EQ T 8 [2 S o
2 g lle8y e x o i 2o {Colar, Texture, Structure)
Q 8 2 510 & Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%
&) i s %
S
0
T SANDG AND GRAVEL: black, ary
3 34.0 is5-w  BOX
2 i 88,54 BN
u ] = d 7 SAND AND GRAVEL: black, moist.
i T =g e 55-%88?1?14 SAND: brown with black staining, wel, medium grain.
- 4 - g SAND: brown, wet, medium grain, some gravel, some pebbles, some
i V=0 324 lss-3 B0 silt.
5 = EjL8,12
u = SAND: brown, wet to saturated, medium grain, black siaining.
i T =1l aze ss-4 0%
I A = 5377 |11,
= N ED
- oA=Ll 241 i55-5 40% '
= 7,3.4,4
- 10 - SAND: brown, wet fo saturated, medium grain, black staining, with
= . ' ite ;
i 4= 241 lsg-g 30% thin white silty clay lenses.
i = 4.4.4.4
B O e SAND: brown, wet to saturated, medium 1o coarse grain, some
=i ravel, some pebbics, trace sit.
- 1= 200 [ss-7 sox 9 b i
Yy =/ 3N
End of Exploration at 14 feet.
18—
YR
o0
. 22 ]
Y
| |
Page: 1ot 1

01/25/1883 Hithleg~June, 86




Project AMtrak-wimington, JF

Owner AMTRAK-APL

Location former fueling facility

Surface Elev.
Top of Casing

Screen: Dia 4.
Casing: Dig Ll

Drilling Log

Monitoring Well MW-—-17

See Site Map
For Boring Location

Proj. No, 083030177

Eil Material Marie Sand
Drilt Qo. Lutz Driling

Total Hole Depth J L
Water Leve! Initial 236 L

Length 2 fL

COMMENTS:

Diameter £.62& i,

Static
Type/Size 0.020 i

®wDenotss sample interval submitted for
laboratory analysis.

Type SCH 40 PYC

Length £ 1t

Dritler

7. Westover

Rig/Core HSA
Methot Spit Spoon

Log By Michoel Malone

Date Q6/V/96___ pernit #

Checked By License No.
3 o 2z p
£ =% |¥E 2 8z Zo|8 Description
8- e IRE8) g z B B o {Calar, Texture, Structure)
e E 25 1% [81Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%
ot =
I
ECN SAND AND GRAVEL: black, same silt.
55t CO _
o BiLIAK R0 .
] = PO b M
B g t48 S5"“2*4 548 c.:c 3 SAND AND GRAVEL: black, moist ta wet, some silt.
-4 = Cq? SAND AND GRAVEL: black, wet.
i A= ]| 108 jes-3 inunit CLAY: biack—gray, wet, sity.
| 5 = 4zt it
- 4=l N flss-4 il
- NG
= = IKOHE
8 = el ok CLAY: dark gray, wet, silty, trace sand.
= s
i 1= 150 {555 JnERH
— DR
- 10 =1 ;::::f CLAY! dark gray, wet sity, irace sand,
A n = M1
= [46.0 |55-8 Mﬂ‘__— ORBANIC MATERIAL: brown, wet, grasses, weads, etc.
o S} RRAEN SWUYI R
= W oL CLAY: dark gray, silty, traca sand.
- i {=| -ls5.0 fiss-7 Y Bt ORBANIC MATERIAL: brown, maist, grasses, waeds, etc.
End of Exploration at 14 feet.
15
g
o Topm
|20 |
D4
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WELL DRILLING LOGS



WELL DRILLING LOG WailBaring Na.: Miu - 1
Project A pnhvader  LJ: iwru;-’ham Delecrg vt Sheet __ ! o ¢

BOM Project No. 00 = ABA1 -0t | negedBy: M. Bpng bow Datatsy It 209

Well/Boring Location:

Drling Method 4 Yt ~incly (D Hplipew Sitann &g%ﬁ Drilling Contractor: M ety . tholper/ fore
E‘?cmmto Groundwater: Date: _ Raferance;
Elevations: Ground Sutfaca: . Inner Casing: Cutaer Casing:
Water Table: __ Date: Referance:
Remarks Sam—tia SCommrd 5o HJ0 v voluiles, Sonl Saw,fuu Corllacnd ’*Q" et G
N ES e 2P T IR TV T P 2. ]5¢ 35 “
4 Besreleped fatlos
GRAPHICAL
LOGS
=
Q
. =
g |z : ’ 5
54 P =
|3 | & 5 | 4B <
) <3 & 0 z 0 HuJd @
AR i e —— e
@ .3, _ﬁ.;"@‘s— ﬁ.ﬁtiau 4&2 QM [ be H.? - -
g e, fo-d ¢ T POyt g | - o4k
"S“’o 5anet B ﬁ%%} =3 b
“Flag, | ¥ )
au,yae‘f _“_b@ ?‘“ e -
Sveloy [~ - B
a7 - -
bt | i UnyfS I+ QpHe— of Jonl - L
Fed o fnisg @ 13 / L I

Af!ilHanIn-xnl;;.,1;,;>.<),,,,,!X[);<°E’;-m




APPENDIX B

WELL DRILLING LOGS



APPENDIX B

WELL DRILLING LOGS



/0

3

BCM Pm;oc: No. 80 - 4Bq1 -0 '-F
WelBoring Location:

.y WELL DRILLING LOG
AD Pm]nﬁAMM L J; IWM?’UV\ Delsrart.

WailBoring No.: M. - |

Sheet !

of {

Logged By: M. Bong Moy Data(s): !

%og‘n,

Driling Method 4 Yeb=incly 1D Hplipe Sleam gy
8]

Dagpih to Groundwater: Date: _ Ratarence:
Elevations: Ground Surface: Inner Casing: Outer Casing:
Water Tabls: Date:

Drilling Centractor: _H fustlon o W./ forrp

Refarence:

Rﬂmmw -‘C""'-”-‘-%w-. HJo o wimhﬁ -Smi su%c.u W Lh w-sﬂ';(x-ba

o Cagdsi bose of Jubk
L ud i fnvisg @ 03

prid
2]
: =
zlzla| ¢ =l g =
Iy = < (] é - - E
8| & | ¥ & % ! £8 Hald i
hle A ll 5 Lot € Cadoans, Fiped >
\(‘ @ |te %bk ) :-Z‘ % ;:::.6% MHJ " ML
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S 1z Bibs M b ol '
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WELL DRILLING LOG WellBoring No.: M
Pm]ecz,émw L [ g3 PDetlg cravl, Shest __! o /
Loaged By: M. Bang Moy Datafs): ://M !‘? c/

BCM Project No, 00 - «84 1 -o

Well/Baring Location:
~ | Drilling Mathod “+ b=t 1D HollpeSiewn fuys  Drilling Contractor: _H
-.?epm to Groundwates: i Date:
B Elevatie:_. Ground Suriace: Inner Casing:
Water Table: Date: Referance:

¥ sl (24 3] G

Ramm&w'x% “'—MMJ'&M Hido o woluteles, Sonl W Collscrtd LA w—-ﬂ-ﬁw

GRAPHICAL
3
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o
Elg|al g 5 | 22 <
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>N o 5 - 4 fiem
swé wvf -ivbu-y-&/\tfwd’
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WELL DRILLING LOG WaellBoring No.: Ao — &
Project: Apdvad? Sheet
BCWM Project Na. Logged By: . Bredion Date(s)* u/z;g ,!91«&
Well/Boring Locwtion:
Drifling Method ‘i‘l/"" 'w ﬁd‘Sé Driling Contractor: Haodan - bhvber T c .
X Daepth v Grovndwaier: Date: Refersnce;
Elsvations: Ground Surisce: inner Casing: : Cuter Casing:

Water Tabis: Date: Rstsrence:
mmw b -5 hn TPH Prgs, rehls Sl fom. Fi0 o
e N ‘
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