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Case Narrative
LOT NUMBER: F4D100111

This report contains tile analytical results for the 24 samples received under chain of custody by
STL St. Louis on April 9, 2004. These samples are associated with your SMC Radiological
Sampling project.

All applicable quality control procedures met method-specified acceptance criteria except as noted
on the following page.

This report is incomplete without the case narrative. All chemical analysis results are based upon
sample as received, wet weight, unless noted otherwise. All radiochemistry results are based upon
sample as dried and ground with the exception of tritium, unless requested wet weight by the client.

Observations/Nonconformances

Reference the chain of custody and condition upon receipt report for any variations on receipt
conditions and temperature of samples on receipt.

Gross Alpha/Beta by EPA 900.0

The standard reporting limit was exceeded due to a reduction of sample size attributed to the
sample's high residual mass. The analytical results are reported with the MDA achieved.
Affected Samples:
F4D100111 (3): SCI2S
F4D)100111 (4): SC32S

• 

• 

• 

Case Narrative 
LOT NUMBER: F4DlOOl11 

This report contains the analyticalresults for the 24 samples received under chain of custody by 
STL St.Louis on April 9, 2004. These samples are associated with your SMC Radiological
Sampling pr~iect. 

All applicable quality control procedures met method-specified acceptance criteria except as noted 
on the following page. 

This report is incomplete without the case narrative. All chemical analysis results are based upon 
sample as received, wet weight, unless noted otherwise. All radiochemistry results are based upon 
sample as dried and ground with the exception of tritium, unless requested wet weight by the ·client. 

ObservationsiNonconformances 

Reference the chain of custody and condition upon receipt report for any variations on receipt 
conditions and temperature of samples on receipt. 

Gross AlpbalBeta by EPA 900.0 

The standard reporting limit was exceeded due to a reduction of sample size attributed to the 
sample's high residual mass. The analytical results are reported with the MDA achieved. 
Affected Samples: 
F4DlOOlll (3): SCI2S 
F4D 100 11 1 (4): SC32S 



METHODS SUMUMARY

F4D100111

ANALYTICAL PREPARATION

METHOD METHODPARAMETER

Gross Alpha/Beta by GFPC
Isotopic Uranium by Alpha. Spectroscopy
Radium-226 by GFPC
Radium-228 by GFPC

EPA 900.0 MOD
EML A-01-R MOD
EPA 903.0 MOD

EPA 904 MOD

EPA 900.0

References:

*EML

EPA

"ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL"
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY

"EASTERN ENVIRONMENTAL RADIATION FACILITY RADIOCHEMISTRY
PROCEDURES MANUAL" US EPA EPA 520/5-84-006 AUGUST 1984

• 

• 
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·MEmoDS SUMMARY 

F4D100111. 

ANALYTICAL 
~PARAM~~E~T~E~R~______________________________________ ~ME=TH==O=D~ ______ _ 

Gross Alpha/Beta by GFPC 
Isotopic Uranium by Alpha Spectroscopy 
Radium-226 by GFPC 
Radium-228 by GFPC 

References: 

EPA 900.0 MOD 
EML A-Ol-R MOD 
EPA 903.0 MOD 
EPA 904 MOD 

EML "ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL" 

PREPARATION 
METHOD 

EPA 900.0 

HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY 

EPA "EASTERN ENVIRONMENTAL RADIATION FACILITY RADIOCHEMISTRY 
PROCEDURES MANUAL" US EPA EPA 520/5-84-006 AUGUST 1984 



SAMPLE SUMMARY

F4DlO0111

WO # SAMPLE#
SAMPLED SAMP

CLIENT SAMPLE ID DATE TIME

GDXIS
GDX16
GDX17
GDX18
GDX19

GDX2A
GDX2C
GDX2D
GDIGE
GDIGJ
GDIGM
GDIGQ

GDIGT
GD1G0
GDIG2
GDIG5
GDIHC
GDIHE
GD1HGO GD1HH
GD1HK
GDIHN
GD1HR
GD1HV

001

002
003
004
005
006
007
008
009
010
Ol
012
013

014
015
016
017
018
019
020
.021
022
023
024

SC14S
SCIIS (R)
SC12S
SC32S
W2 (R)
A
SC13S
OBS - 2A
SC14S-DISSOLVED
SCIlS(R)-DISSOLVED
SC12S-DISSOLVED
SC32S-DISSOLVED
W2(R)-DISSOLVED
A-DISSOLVED

SC13S-DISSOLVED
OBS-2A-DISSOLVED
SC14S
SCIIS(R)
SC12S
SC32S
W2(R)
A
SC13S
OBS-2A

04/06/04
04/06/04
04/07/04

04/07/04
04/06/04
04/07/04
04/07/04
04/07/04
04/06/04
04/06/04
04/07/04
04/07/04

04/06/04
04/07/04

04/07/04
04/07/04
04/06/04
04/06/04
04/07/04

04/07/04
04/06/04
04/07/04
04/07/04
04/07/04

17:25
17:45
08:45
08:50

18:00
11:00
09:25
14:30
17:25
17:45
08:45
08:50

18:00
11:00
09:25
14:30
17:25
17:45
20:45
20:50
18:00
11:00
09:25
14:30

NOTE (S):
The analytical results of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

-. Results noted as "ND' were not detected at or above the stated limit.

- This report must not be reproduced, except in lull. Without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color. corrosivity, density. flashpolnt, ignitahllity, layers, odor,

paint filter test. pH. porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature. viscosity, and weight.

e SAMPLE SUMMARY 

F4DIOOlll 

WO # SAMPLE# CLIENT SAMPLE ID 

GDX15 001 SC14S 
GDX16 002 SC11S(R) 
GDX17 003 SC12S 
GDX18 004 SC32S 
GDX19 005 W2(R) 
GDX2A 006 A 
GDX2C 007 SC13S 
GDX2D 008 OBS-2A 
GOlGE 009 SC14S-DISSOLVED 
GD1GJ 010 SCl1S(R)-DISSOLVED 
GD1GM 011 SC12S-DISSOLVED 
GOlGQ 012 SC32S-DISSOLVED 
GDIGT 013 W2 (R) -DISSOLVED 
GDIGO 014 A-DISSOLVED 
GD1G2 015 SC13S-DISSOLVED 
GOlG5 016 OBS-2A-DISSOLVED 
GDlHC 017 SC14S 
GD1HE 018 SCllS (R) 
GDIHG 019 SC12S e GOlHH 020 SC32S 

, GOlHK 021 W2 (R) 

e 

GDIHN 022 A 

GDIHR 023 SC13S 
GDIHV 024 OBS-2A 

NOTE(S) : 

- Thc analytical results of the samples listed above ore presented on Ibe following pages . 

. A II calculations are performed before rounding to avoid rouOO-off errors in calcubtcd results. 

--Results noted as "ND" were not detected 3t or above lhe staied limil. 

- This repon must not bcreproduccd. eJ<cq>t in rull. without the wriuen approval or the laboratory. 

- Rerult~ for the following paramelCrs are never reponed on a dry weight basis: color. corrosivily. density. nashpolnl. ignllahIlity, layer., OOor, 

palm filter leS!. pH. porosity pressure, reactivity. redox potential, :;pecine gravity, :;pOIICSIS. solids. solubility. temperature. viscosity, and weight. 

SAMPLED SAMP 
DATE TIME 

04/06/04 17:25 
04/06/04 17:45 
04/07/04 08:45 

04/07/04 08:50 
04/06/04 18:00 
04/07/04 11:00 
04/07/04 09:25 
04/07/04 14 :30 
04/06/04 17:25 
04/06/04 17:45 
04/07/04 08:45 
04/07/04 08:50 
04/06/04 18:00 
04/07/04 11:00 
04/07/04 09;25 
04/07/04 14;30 
04/06/04 17:25 
04/06/04 17:45 
04/07/04 20:45 
04/07/04 20;50 
04/06/04 18;00 
04/07/04 11:00 
04/07/04 09:25 

04/07/04 14;30 



TRC Environmental Corp.

Client Sample ID: SC14S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:

Matrix:

F4D100111-001
GDX15
WATER

DaLe Collected:
Daze Received:

04/06/04 1725
04/09/04 0900

Total
Uncert. prep Analysis

Paramatar Result Qual (2 c+/i) MC Date Date Batch # Tld %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD
Gross Alpha 1.1 U 1.0 1.5 04/19/04 04/23/04 4110168

Gross Beta 5.3 1.5 2.0 04/19/04 04/23/04 4110168

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD
Radium (226) 0.11 I 0.10 0.16 04/12/(,.4 04/27/04 4103230 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.91 3 0.36 0.50 04/12/04 04/27/04 4103231 95

NOTE (S)

Data are incomplete without the case naxrative.

is determined by instrument performance only.
o dresults are greater than the MkC

Result is greater than sample detection limr
U Result is less than the sample detection Ii

it but less than stated reporting limit.

sit. -

• TRC Environmental Corp. 

Client Samnle 10: SC14S 

Severn Trent Laboratories - Radiochemistry 

Lab Sillllple 1D: F4DIOOlll-OOl Diile Cullected: 04/06/04 1725 
Work Order: GDXlS !)al:e Received: 04/09/04 0900 
Matrix: WATER 

Total 
Unpert. Prep Analysis 

ParamatRr R .. sul~ Qual (2 a+/.;.) ~c 
Da.te Date Batch t 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 
Gross Alpha 1.1 U 1.0 1.5 04/19/04 04/23/04 4110160 

Gross Beta 5.3 1.5 2.0 04/19/04 04/23/04 4110168 

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD 

Radium (226) 0.11 u 0.10 0.16 04/12/04 04/27/04 4103230 

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD 

Radium 228 0.91 J 0.36 0.50 04/12/04 04/27/04 4103231 

• 

NOTE (S) 

DAta are incomp~.t. without the CAse naxrative . 

• 

is determined by instrument performance only. 
d results are greater than the ~c 

Result" is greater than sample detection limit but lass than stated reporting limit. 

U Re~ult is less than the sample detection limit. 

Yld' 

100 

95 



TRC Environmental Corp.

Client Sample ID: SCl1S(R)

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:

Matrix:

F4D100111-002

GDX16
WATER

Date Collected:
Date Received:

04/06/04 1745
04/09/04 0900

Total
Uncert. PrXp Analysis

Parameter Result Qual (2 a-*/-) •9c Date Date Batch # Yld %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD
.Gross Alpha 0.59 U 0.87 1.5 04/19/04 04/23/04 4110168

Gross Beta 2.7 J 1.2 1.8 04/19/04 04/23/04 411016B

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD
Radium (226) 0.14 U 0.12 0.20 04/12/04 04/27/04 4103230 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD
Radium 228 -0.14 U 0.27 0.49 04/12/04 04/27/04 4103231 100

NOTE(S)

Data are incomplete without the case narrative.

-is determined by instruytent performance only.
d results are greater than the MDC

Result is greater than sample detection limi
U Result is less than .the sample detection lie

.t but less than stated reporting limit.
Lit.

• TRC Enviroiunem tal Corp. 

Client.SamDle 1D: SCllSlRl 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4 D1OO111-OO2 Date Collected: 04/0£)/04 1745 
\vork Order: GDX16 Date· Received: 04/09/04 0900 
l1atrix: WATER 

rot.a~ 

Uncert. PrQP Analysis 

Parameter· R.esult Qual (2 cr+/-) MOe Date Date Batch i 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 
GrOS!=i Alpha U.:'9 U 0.87 1.5 04/19/04 04/23/04 4110168 

Gro·ss Beta 2.7 J 1.2 1.8 04/19/04 04/23/04 4110168 

RA,..226 BY EPA-903.0 MOD pCi/L 903.0 MOD 
Radium (226) 0.14 U 0.13 0.20 04/12/04 04/27/04 4103230 

RA-228 BY GFPC EPA 904 MOD pCi!L 904 MOD 
Radi.um 228 -0.14 U 0.'.17 0.49 0~/12j04 04/27/04 4103231 

• 

NOTE (5) 

Data are iocamp1Qto without tho c~aa narrativG . 

•

. is determined by instrunGnt performance only. 
d results are greater than the MOe 

Result is greater than sample detection limit but less than stated reporting limit. 

U Result is less than .the sample detection limit. 

Yld' 

100 

100 



TRC Environmental Corp.

Client Sample ID: SC12S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:

Work Order:

Matrix:

F4D100111-003

GDX17
WATER

Date Collected:
Date Receivcd:

04/07/04 0845
04/09/04 0900

Total
Uncert. Prep Analysis

I

paramoter t V -DC Dt Da

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

Gross Alpha 8.8 U 9.8 15 04/19/04 04/23/04 4110168

Gross Beta 128 16 9 04/19/04 04/23/04 4110168

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (226) 0.52 J 0.18 0.18 04/12/04 04/27/04 4103230 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.42 U 0.31 0.49 04/12/04 04/27/04 4103231 100

NOTE(S)

Data are incomplete without the case naxzative.

is determined by instrument performance only.
d results are greater than the HDC

Result is greater than sample detection limit but less than stated reporting limit.
U Result is less than the sample detection limit.

• TRC Environmental Corp. 

Client Samnle ID: SCl2S 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 1D: F4 D100111-003 Date CollecI:ed: 04/07/04 0845 
l'lorJc O:::der: GDX17 Date Received: 04/09/04 0900 
Matrix: WATER 

Total. 
Uncert. Prep Analys:ls 

PCkralllQtar Result QUal. (2 a+/-) MOC Date DAte Batch_' 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 

Gross Alpha 8.8 U 9.8 15 04/19/04 04/23/04 4110168 

G:COSS Beta l.2B 16 9 04/19/04 04/23/04 4110168 

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD 

Rad:i.wa (226) 0.52 J 0.18 0.18 04/12/04 04/27/04 4103230 

RA..,228 BY GFPC EPA 904 MOD pCi/L 904 MOD 

Radium 228 0.42 U 0.31 0.4'1 04/12104 04/21/04 4103231 

• 

NOTE(si 

Data arQ inooaplete without the ca~e narratiTG . 

• 

is determined by instrument performance onl.y. 
d resul.ts ar-.. greater than the MOe 

- Il.esult is greater than sample detection l.im1t but less than stated reporting l.ilDi.t. 
U Result is les8 than the sample detection limit. 

Yld , 

100 

100 

*ij 



TRC Environmental Corp.

Client Samnle ID: SC32S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:

Work Order:

Matrix:

F4DI00111-004
GDX18
WATER

Date Collected:
Date Received:

04/07/04 0850
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 a+/-) HDC Date Date Batch # Yld %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD
Gross Alpha 14 U 10 15 04/19/04 04/23/04 4110168

Gross Beta 115 15 9 04/19/04 04/23/04 4110168

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD
Radium (226) 0.98 J 0.24 0.18 04/12/04 04/27/04 .4103230 99

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.61 I 0.37 0.56 04/12/04 04/27/04 4103231 93

NOTE (S)
Data are incomplete without the case narrative.

is determined by instrument performance only.

d results are greater than the MDC

Result is greater than sample detection lim

U Result is less than the sample detection lii

it but less than stated reporting limit.
sit.

• TRC Environmental Corp; 

Client S8ll\Dle IO: SC32S 

Severn Trent Laboratories·- Radiochemistry 

Lab Sample ID: F4DIOOlll-004 Date Collected: 04/07/04 0850 
Work Order:: GDXIB Dat€ Received: 04/09/04 0900 
Matrix: WATER 

Tota~ 

Uncert. Prep Analysi.:s 

ParaJfleter ltesult Qua~ (2 <1+/-) MOe Date Date Batch II 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 
Gross Alpha 14 U 10 15 01/19/04 04/23/04 4110168 

Gross Bet:a 115 15 9 04/19/04 04/23/04 4110168 

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD 
Radium (226) 0.98 J 0.24 0.16 04/12/04 04/2,7/04 .4103230 

RA-22B BY GFPC EPA 904 MOD pCi/L 904 MOD 
Radium 228 0.61 J 0.37 0.56 04/12/04 04/27/04 4103231 

• 

NOTE (5) 

Data ara"incompletQ without tho caBO narr~tiva . 

• 

is determined by instrument performance only. 
d rQ8u~ts are greater than the MOe 

Result is greater than sample detection limit but less than stated reportinq limit. 
U Result is less. than the sample detection limit: 

Y1d , 

99 

93 



TRC Environmental Corp.

Client Sample ID: W2 (R)

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:
Matrix:

F4DI00111-005

GDXl 9

WATER

Date Collected:
Date Received:

04/06/04 1800
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 /-)MC Date Date Batch I Yld %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

cross Alpha 1.75 3 0.98 1.2 04/19/04 04/23/04 4110168

Gross Beta 3.4 J 1.2 1.8 04/19/04 04/23/04 4110168

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radiun (226) 0.05 U 0.13 0.23 04/12/04 04/27/04 4103230 91

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.16 U 0.34 0.58 04/12104 04/27/04 4103231 86

NOTE(S)

Data are incomplete without the ease naxrativ'.

C is determined by instrument performance only.
Id results are greater than the MDC

4 Result is greater than sample detection limit but less than stated reporting limit.

U Result is less than the sample detection limit.

• TRC Environmental Corp. 

Client SamDle ID: W2(R) 

Severn Trent Laboratories- Radiochemistry 

Lab Sample TD: F40100111-005 Date Collected: 04/06/04 1800 
Work Order: GOX19 Date Received: 04/09/04 0900 
Miltri x: WATER 

rotal 
Uncert. Prep Ana~yaia 

Parameter Resu1t Qual (2 0+/-) MIle Date Date Batch • 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 
Gross A1.pha 1. 75 J 0.98 1.2 04/19/04 04/23/001 4110168 

Gross Beta 3.4 J 1.2 1.9 04/19/04 04/23/04 4110168 

RA-226 BY EPA-903.0 MOD pCi./L 903.0 MOD 
Radiur.t (226; 0.05 U 0.13 0.23 04112104 04/27/04 4103230 

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD 
Radium 228 O.H U 0.34 0.58 04112/04 04/27/04 4103231 

• 

NOTE (8) 

Dat& are inco~lata without the case narrative . 

• 

c is determi.ned by instrument performancli only: 
ld results are greater than the MIlC 

. Result i.s greater than siUllple date~on l1Dl1.t but less than stated 'reporting limit. 

U Result is less than the sample detection limit. 

Yld' 

91 

96 



TRC Environmental Corp.

Client Sample ID: A

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:
Matrix:

F4DIO0h11l-006

GDX2A
WATER

Date Collected:
Date Received:

04/07/04 1100
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 A+/-DC Date Date Batch # Yld %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD
Gross Alpha 0.7 U 1.1 2.0 04/19/04 04/23/04 4110168

Gross Beta 1.9 J 1.2 1.9 04/19/04 04/23/044110168

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD
Radium (226) 0.1 i 0.10 0.16 04/12/04 04/27/04 4103230 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD
Radium 228 -0.11 U 0.30 0.54 04/12/04 04/27/04 4103231 88

NOTE (S)

Data are inComplete Without the case narrative.

HDC is determined by instrument performance only.
hId results are greater than the HDC

Result is greater than sample detect-ion uIza
U Result is less than the sample detection I

It but less than stated reportlng limit.
sit.

• TRC Environmenta1 Corp. 

Client Sample 1D: A 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4DI00111-006 Date Collected: 04/07/04 1100 
Work Order: GDX2A Date Received: 04/09/04 0900 
Matri.x: ~vATER 

Tota~ 

Unce.rt. Prep Analysis 

Parameter Result Qual (2 ,,+/-) MDe Date Date Batch • 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 
Gross Alpha 0.'1 U 1.1 2.0 04/19/04 04/23/04 4110168 

GrOBS Beta 1.9 J 1.2 ~.9 04/19/04 04/23/04 4110168 

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD 
Radium (226) 0.1 U 0.10 0.16 04/12/04 04/27/04 4103230 

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD 
Radium 228 -0.11 U 0.30 0.54 04/12/04 04/27/04 4103231 

• 

NoTE (S) 

Data ara incomp~GtQ N~thout the case narrative. 

_
MOC is determined by instrument performance only. 

Id results are greater than the MDC 

Result is greater than sample detection liDit but less than s·tated reporting limit. 

U Result is les3 than the sample detection liAit. 

Yld % 

100 

88 



TRC Environmental Corp.

Client Sample ID: SC13S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:

Matrix:

F4D100111-007
GDX2C
WATER

Date Cojlected:

Date Received:
04/07/04 0925
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 (+/-) mC Date Date Batch # Yld %

GROss A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

Gross Alpha 2.6 2-.4 3.6 04/19/04 04/23104 4110168

Cross Bata 17.6 2.5 1.9 04/19/04 04/23/04 4110168

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (226) 0.30 0.17 0.21 04/12/04 04/27/04 4103230 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.39 U 0.27 0.41 04/12/04 04/27/04 4103231 100

NOTE (S)

Data are incomplete without the case narrative.

is determined by instrument performance only.
d results are greater than the MDC

WResult is greater than sample detection limit but less than stated reporting limit.
V Result is less than the sample detection limit.

TRC Environmental Corp. 

Cl.ient Samole ID: SC13S 

. Severn Trent Laboratories - Radiochemistry 

Lab Sample L<> : F1DIOO111-007 Date Collected: 04/07/04 0925 
Work Order: GDX2C Date Received: 04/09/04 0900 
Matrix: .WATER 

rotal 
Uncert. l'rap Analyl!tia 

Parameter Result Qual (20+/-) MIlC Date Data Batch. , 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 
~ross Alpha 2.6 II :%.4 J.6 04/19/04 04/23/04 4110168 

Cross B"ta 17.6 2.5 1.9 04/19/04 04/23/04 4l.l.0168 

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD 
Radium (226) 0.30 J 0.17 0.21 04/12/04 04/27/04 4103230 

RA-228 BY GFPC EPA 904 MOD pCi/L 904·MOD 

Radium 228 0.39 U 0.27 0.41 04/12104 04/27/04 4103231 

• 

NOTEeS) 

Data are inoomplote without th~ caSQ narrativD. 

_
is determined .t.y inetrumentpexformance on1y. 

d results. are greater than the MIlC 

Result is greater than sample detection limit but less than stated reporting limit. 
\} Result is less than the sample detection limit. 

Yld , 

100 

100 



TRC Environmental Corp.

Client Sample ID: OBS-2A

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:
Matrix:

F'4D100111-008

GDX2D

WATER

Date Collected:
Date Received:

04/07/04 1430
04/09/04 0900

Total
Uncert.

P~op Anlysis
n~..4h dl VIA Sparameter - ........MDC

GROSS A/B BY GFPC EPA 900.0 MOD pCI/L 900.0 MOD

Gross Alpha 4.0 1.2 1.0 04/19/04 04/23/04 4110168
Gross Beta 3.4 J 1.2 1.7 04/19/04 04/23/04 4110168

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD
Radium (226) 0.95 J 0.26 0.20 04/12/04 04/27/04 4103230 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.58 3 0.33 0.50 04/12/04 04/27/04 4103231 100

NOTE (S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
l1d results are greater than the MDC

Result is greater than sample detection limit but less than stated reporting limit.

e TRC Environmental Corp. 

Client Sample ID: OBS-2A 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4DIOOlll-008 Date Collected: 04/07/04 1430 
Work Order: GDX2D Dat:e I{ecei ved.: 04/09/04 0900 
MatI·ix: WATER 

Total 
Uncert. Pr&p ~Aly.i8 

Paramato:r Result Qual (2 a+/-) MOC Date Date Batch # Yld\ 

GROSS A/B ElY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 
Gross AJ.pha 4.0 1.2 1.0 04/19/04 04/23/04 4110168 

Gross Beta 3.4 J 1.2 1.7 04/19/04 04/23/04 4110168 

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD 

Radium (226) 0.95 J 0.26 0.20 04/12/04 04/27/04 4103230 100 

RA-22B BY GFPC EPA 904 MOD pCi/L 904 MOD 

Radium 228 0.58 J 0.33 0.50 04/12/04 04/27/04 4103231 100 

e· 

NOTE (5) 

Data are incompleta Nithout the caso narrative. 

HOC is detGrminedby instrUment performance only. 

e1d results are greater than the MOC 

Result is greater than sample detection limit but less than stated reporting lLmit. 



TRC Environmental Corp.

Client Sample ID: SC14S-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample TD:

Work Order:

Matrix:

F4D100lT1-009
GDlGE
WATJER

Date Collected:
Date Received:

04/06/04 1725
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 r+/-) •C Date Date Batch # Yld I

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD
Gross Alpha 0.41 U 0.84 1.5 04/22/04 04125/04 4113251

Gross Beta 7.3 1.4 1.3 04/22/04 04/25/04 4113251

pA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (226) 0.33 I 0.15 0.16 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.89 J 0.32 0.42 04/13(04 04/28/04 4104301 100

NOTE(S)

Data are incomplete without the case'narrative., is determined by instrument performance only.
d results are greater than the NDC

. Result is greater than sample detection lin

U Result is less than the sample detection ii

it but less than stated reporting limit.
mit.

• TRC Environmental Corp. 

Client SamDle ID: SC14S-0ISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4DIOOlll-009 Date Collected: 04/06/04 1725 
Work Order: GDIGE Date Received: 04/09/04 0900 
Matrix: \'1A'l'ER 

Total 
Uncert. Prep Analysis 

PaJ:lIID8ter Result Qual (2 cr+/-) MOe Date Date Batch /I 

GROSS A/B BY GFPC EPA 900.0 MOD pCi./L 900.0 MOD 
GroSS Alpha 0.41 U 0.84 1.5 0~122/04 04/25/04 4113251 

GrosS Beta 7.3 1.4 1.3 04/22/04 04/25/04 411325l. 

RA-226 BY EPA-903.0MOD pCi/L 903.0 MOD 

Radium (226) 0;33 J 0.15 0.16 04/13/04 04/28/04 4104300 

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD 

Radium 228 0.69 J 0.32 0.42 04/13/04 04/26/04 4104301 

• 

NoTE(S) .' 

Data ara ineomplQbQ without tba caBQ'narrative.· 

• 

is dete:cm:ined by instrument performance only. 
d resu1 ts are greater than the MOe 

Result is greater than sample detection limit but lesa than stated reporting limit. 

U Result is less than the .. ample detection limit. 

Ud' 

100 

100 

-



TRC Environmental Corp.

Client Sample ID: SC11S(R)-DISSOLVED

Severn Trent Laboratories - Radiochiemistry

Lab Sample ID: F4DI00111-010 Date CollecLed:

Date Received:
04/06/04 1745
04/09/04 0900Work Order:

Matrix:
CDICJ
WATER

Total
Uncert. Prep Analysis

Parameter Reslt Quel (2+/-)C Date Date Batch # rid %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD
Gross Alpha 0.52 U 0.56 0.87 04/22/04 04/25/04 4113251

Gross Beta 2.50 J 0.94 1.3 04/22/04 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD
Radium (226) 0.17 0 0.13 0.20 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD
Radium 228 0.24 U 0.36 0.60 04/13/04 04/28/04 4104301 100

NOTE(S)

Data are incomplete without the case narrative.

is determined by instrument performance only.
d results are greater than the MDC

Result is greater than sample detection lim:
U Result is less than the samcle detection ii,

it but less than stated reporting limit.
mit.

• TRCEnvironmental Corp. 

Client Samole ID: SCIIS(R)-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 10: F4DIOOlll-010 Date CollecLeu: 04/06/04 1745 
Work Orde~: GDIGJ Date Received: 04/09/04 0900 

.. 

Matrix: WATER 

Total 
Uncert. Prep Anit,1ysia 

ParaJPQtor Result Qual (2 (J+/-) MOe Date Date Batch ., 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 
Gross I\lpha 0.52 U 0.56 0.87 04/22/04 04/25/04 4113251 

Gross Beta 2.50 J 0.94 1.3 04/22/04 04/25/04 4113251 

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD 
Radium (226) 0.17 0 0.13 0.20 OQ/13/04 04/28/04 Gl04300 

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD 
Radium 228 0.24 U 0.36 0.60 04/l3/04 04/28/04 4104301 

• 

NOTE (S) 

Da.ta. are .incomplete without the case n.arrative. 

_
is determined by . instrwnant performance only .. 

d results are greater than the MOC 

· Result is greater· than sample detection limit but l .. ss than stated reporting limit. 

V Result is less. than the sample detection limit. 

rId' 

100 

100 



TRC Environmental Corp.

Client Sample ID: SCl2S-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:

Work Order:

Matrix:

F4DI00111-0l1

GD1GM

WATER

Date Collocted:
Date Received:

04/07/04 0845
04/09/04 0900

Total
Unoert.

Prep Analysis

Parametex Rosult Qual (2 /-MDC Date Date Batch # Yid %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

Gros's Alpha 0.91 U 0.97 1.5 04/22/04 04/25/04 4113251

Gross Beta 14.0 2.1 1.5 04/22/04 04/25/04 4113251

PA-226 BY EPA-903.O MOD pCi/L 903.0 MOD

Radium (226) 0.82 J 0.24 0.22 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.58 0 0.41 0.65 04/13/04 04/28/04 4104301 98

NOTE (S)

Data are incomplete without the case narrative.

HDC is determined by instrument performance only.. d results are greater than the HDC

Result is greater than sample detection limit but less than stated reporting limit.
U Result is less than the sample detection limit.

• TRC Environmental Corp. 

Client Sample ID: SC12S-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4DIOOlll-Oll Date Coll()ctcd: 04/07/04 0045 
Work Order: GDIGM OiJt.e Received: 04/09/04 0900 
Matrix: IvA 'l'F. R 

Total 
Onoert. Prop Anal.Y8is 

Parameter Re-!lult Qual (2 cr+/-) MOC nato Date Batoh • Yld , 

GROSS A/B BY GFPC EPA 900.0 MOD pCi./L 900.0 MOD 

Gross Alpha 0.91 U 0.97 1.5 04/22/U4 04/25/04 4113251 

Gross B .. ta 14.0 2.1 1.5 04/22/04 04/25/04 4113251 

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD 
Radiuill (226) 0.82 J 0.24 0.22 04/13/04 04/28/04 4104300 100 

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD 
Radium 228 0.58 0 0.41 0.65 04/13/04 04/28/04 4104301 98 

• 

NOTE (5) 

DAta are incomplete without the case narrative. 

MOe .i8 dat .. rminad by instrument parformanca only. 
Au:t resul. ts are grea tar than the MOC 

~ Re9ul.t is greater than sample ·detection limit but less than stated reporting limit. 
U Result ill 1e911· than the sample detection limit. 



TRC Environmental Corp.

Client Sample ID: SC32S-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:

Work Order:

Matrix:

FNDI00111-012

GD1GO
WATER

Date Collected:

Date Received:
04/07/04 0850
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 a+/-) MDC Date Date Batch # Yld %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

Gross Alpha 0.29 U 0.35 1.5 04/22/04 04/25/04 4113251

Cross Beta 15.3 2.3 1.6 04/22/04 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD
Radium (226) 1.09 0.26 0.19 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOr

Radium 228 1.24 0.43 0.61 04/13/04 04/28/04 4104301 100

NOTE (S)

Data are incomplete without the case narratiOe.

is determined by instrument performance only.
d results are greater than the MDC

W Result is less than the sample detection limit.

TRC Envirc)Iwen tal Corp.· 

Client Sanu:>le ID: SC32S-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 1D: F-1DlOOlll-012 Date Collected: 04107/04 0850 
Work Order: GDIGO 
Matrix: WATER 

Total 
Unce:rt. 

Parameter Result Qual (2 a+/-) 

GROSS AlB BY GFPC EPA 900.0 MOD 
Gross Alpha 0.29 u 0.A5 

Gross Bata 15.3 2.3 

RA-226 BY EPA-903.0 MOD 
Radium (226) 1.09 0.26 

RA-228 BY GFPC EPA 904 MOD 
Radium 228 1.24 0.43 

• 

NOTE(S) 

Data are incompletQ without the case narrative . 

• 

is determined by. instrument performance on1y. 
d results are qreater than the MOe 

Result is 1es9 th~ the sample detection. limit. 

Date Received: 04/09/04 0900 

Prep Analysis 

MIle D"t40 DAte Batch • 

pCi/L 900.0 MOD 

l.!> 04/22/04 04/25/04 4113251 

1.6 04/22/04 04/25/04 4113251 

pCi!L 903.0 MOD 

0.19 04/13/04 04/28/04 4104300 

pCi!L 904 MOD 

0.61 04/13/04 04/28/04 4104301 

Yld% 

100 

100 



TRC Environmental Corp.

Client Sample ID: W2(R)-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:

Matrix:

F4D10011l-013

GD1GT'
WATER

Date Collected:
Date Received:

04/06/04 1800
04/09/04 .0900

Total
Unncert. Prep Analysis

Parameter Result Qual (2 a+/-) MDC Date Date Batch 0 Yld I

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD
Gross Alpha 0.32 Vl 0.57 0.98 04/22/04 04/25/04 4113251

Gross Beta 1.6 U 1.1 1.7 04/22104 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (2261 0.13 U 0.11 0.15 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD
Radium 228 0.22 0 0.34 0.56 04/13/04 04/28/04 4104301 100

NOTE (S)

Data are incomplete without the case narrative.

is determined by instrument performance only.

i d results are greater than the HDC

Result is less than the sample detection limit.

• TRC Environmental Corp. 

Client SamDle ID: W2IR)-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 1D: F1DIOOlll-OlJ 
Work Order: GDIG'l' 
Matrix: \.,ATER 

Total 
Un.cert. 

Parameter Result Qual . (2 0+/-) 

GROSS A/B BY .GFPC EPA 900.0 MOD 

Gross Alpha 0.32 II 0.5"1 

Gross Beta 1.6 U 1.1 

RA-226 BY EPA-903.0 MOD 

Radium (2.26) 0.13 0 0.11 

RA-22B BY GFPC EJ?A 904 MOD 

Radium 228 0.22 0 0.34 

• 

NOTE(S) 

D~ta are incompleta without the casQ narrativQ . 

• 

is dQtermined by instrument performance only. 
d results are gre3ter than the MOC 

ResuJ.t is less than the sample detection limit. 

Date Collected: 04/06/04 1800 
Date Received: 04109/04 0900 

Prep Analys.is 

MOe Oat. Date ·»at"h II 

pCi/L 900.0 MOD 
0.98 04/22/04 04/25/01 H13251 

1.7 04/22/04 04/25/04 4113251 

pCi/L 903.0 MOD 

0.15 04/13/04 04/28/04 4104300 

pCi/L 904 MOD 

0.56 04/13/04 04/28/04 4104301 

Yld • 

100 

100 



TRC Environmental Corp.

Client Sample ID: A-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4DI00111-014
Work Order: GDIGO
Matrix: WATER

Date Collected:
Date Received:

04/07/04 1100
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 ul/-) MC Date Date Batch # Yld k

GROSS A/B BY GFPC EPA 900.0 HOD pCi/L 900.0 MOD
Gross Alpha 0.55 U 0.90 1.5 04/22/04 04/25/04 4113251

Gross Beta 13.0 2.0 1.8 04/22/04 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD
Radium (226) 0.11 U 0.12 0.19 04/13/04 04/28/04 4104300 100

RA-229 BY GFPC EPA 904 MOD pCi/L 904 MOD
Radium 228 0.38 0.38 0.61 04/13/04 04/28/04 4104301 100

NOTE (S)

Data are incomplete without the case narrative.

*is determlned by instrument performance only.
results are greater than the MDC

Result is less than'the sample detection limit.

• TRC Environmental Corp. 

Client Sample In: A-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

L3b Sample ID: F4DIOOlll-014 
Work OI:der: GDIGO 
Matrix: W.z\TER 

Tota~ 

Uncert. 

ParAllleter Reau.lt Qual (2 u+/-) 

GROSS A/B BY GFPC EPA 900.0 MOD 
Gross Alpha 0.55 U 0.90 

Gross Beta 13.0 2.0 

RA-226 BY EPA-903.0 MOD 
Radium (226) 0.11 U 0.12 

RA-22B BY GFPC EPA 904 MOD 
Radium 228 0.38 U 0.38 

• 

NOTE(S) . 

Data ar~ inc~mpleta without the case narr~tive . 

• 

i8 dete~mined by instrument performance only. 
result$ are greater than the MOe 

Result is less than· the saapl.e detection limit.· 

Date Collected: 04/07/04 1100 
Date Received: 04/09i04 0900 

Prep Anal.ysia 

MOe Date nate Batch' 

pCi/L 900.0 MOD 
1.5 01/22/01 04/25/04 4113251 

1.0 04/22/04 04/25/04 4113251 

pCi/L 903.0 MOD 
0.19 04/13/04 04128/04 4104300 

pCi/L 904 MOD 
0.61 04/13/04 01/28/04 4104301 

Yld " 

100 

100 

-



TRC Environmental Corp.

Client Sample ID: SCI3S-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:
matrix:

F4DlOO0ill-015

GD1G2

WATE~R

Date Collected:
Date Received:

04/07/04 0925
04/09/04 0900

Total
Uncert. Prep Analysis

parameter kesult lual (2 a+/-) MDC Dat Daatn B f Yld

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

Gross Alpha -0.3 U 1.5" 3.0 04/22/04 04/25/04 4113251

Gross Beta 2.3 J 1.2 1.8 04/22/04 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (226) 0.41 I 0.17 0.18 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 90.4 MOD

Radiau 228 0.1 0.36 0.61 04/13/04 04/28/04 4104301 100

NOTE (S)

Data are inoompleta without the case narrative.

is determined by instrument performance only.,d results are greater than the MDC

Result is greater than sample detection limit but less than stated reporting limit.

U Result is less than the sample detection limit.

• TRC Environmental Corp. 

Cli.ent SamDle IO: SC13S-0ISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4D100111-015 Date Collected: 04/07/04 0925 
Work Order; GDIG2 Date Received: 01]/09/04 0900 
Matrix: WA'l'BR 

Total 
Unc.ert. Pxep Analysis 

Paramatar Result Qual (20+/-) MOC Dat .. Date Batch I 

GROSS A/B BY GFPC EPA 900.0 MOD pCi./L 900.0 MOD 

Gross Alpha -0.3 U 1. 5 . 3.0 04/22/04 04/25/04 4113251 

Gross Beta 2.3 J 1.2 loB 04/22/04 04/25/04 4113251 

RA-226 BY EPA-903,0 MOD pCi./L 903.0 MOD 

l\actium (226) 0.41 J 0.17 0.18 04/13/04 04/28/04 4104300 

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD 

Radium 228 0.1 U 0.36 0.61 04/13/04 04/28/04 4104301 

• 

NOTE(si 

Data are inooa~1etQ without thea case narrati.vaio 

• 

is determined by instrument performance only. 
d results are greater than the MOC 

Itesult is greater than samp1e dottection limit but less than stated reporting limit. 

U ~esult is 1e9s than the sample dottecU.on 1imi.t. 

Yld " 

100 

100 



TRC Environmental Corp.

Client Sample ID: OBS-2A-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:

Work Order:
Matrix:

F4DI00111-016
GDIG5
WATER

Date Collected:
Date Received:

04/07/04 1430
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual. (2 a+/-) MDC Date Date Batch # Yld %

GROSS A/B BY QFPC EPA 900.0 MOD pCi/L ,900.0 140D

Gross Alpha 2.08 J 0.83 0.86 04/22/04 04/25/04 4113251

Gross Beta 3.0 J 1.2 1.8 04/22/04 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (226) 1.23 0.28 0.19 04/13/04 04/28/04 4104300 100

PA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.68 J 0.39 0.61 04/13/04 04/28/04 4104301 100

NOTE (S)

Data are incomplete without the case narrative.

is determined by instrument performance only., d results are greater than the MDC

Result Is greater than sample detection limit but less than stated reporting limit.

• TRC Enviromnental Corp. 

Client SamDle ID: OBS-2A-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4DIOOlll-016 Date Collected: 04/07/04 1430 
Work Order: GDIG5 Date Received: 04/09/04· 0900 
Matrix: WATER 

Total 
Uncart. Prep Analysis 

faramotor RQ.sult. Qual. (2 a+/-) MOe Date Oate Batch' 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 
Gross Alpha 2.08 J 0.83 0.86 04/22/04 04/25/04 4113251 

Gross Beta 3.0 J 1.2 1.8 04/22/04 04/25{04 4113251 

AA-226 BY· EPA-903.0 MOD pCi/L 903.0 MOD 
l\adium (226) 1.23 0.29 0.19 04/13/04 04/28/04 4104300 

AA-228 BY GFPC EPA 904 MOD pCi!L 904·MOD 

Radium 228 0.68 J 0.39 0.61 04/13/04 04/28/04 4104301 

• 

NOTE{S) 

~at. are inoomplete without the case narrative . 

• 

is determined by instrUment perfo~ce on1y. 
d·results are qr~ater than the MOC· 

. . Result ~s greater than s~1e detection limit but less than stated reporting limit. 

Yld' 

100 

100 



p TRC Environmental Corp.
Client Sample ID: SC14S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4D100111-017 Date Collected: 04/06/04 1725
Work Order: GD1HC Date Received: 04/09/04 0900
Matrix: SOLID

Total
Uncert. Prep Analysis

Paraseter Result Qual (2 o+/-) MDC Date Date Batch # rld %

Iso URANIUM (SHORT CT) DOE A-01-R MOD pCi/sample A-01-R MOD
Uranium 238 0.31 J 0.12 0.05 04/13/04 04/15/04 4104091 91

1IOTE (S)

Data are incovmplete without the case narrative.

is determined by instrument performance only.
d results are greater than the MDC

Result is greater than sample detection limit but less than stated reporting limit.

• TRC Environmental Corp. 

Client SamDle ID: SC14S 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 1D: F4DI00111-017 
Work Order: GDIHC 
Matrix: SOLIl) 

ParaJllatar Result Qua~ 

Iso URANIUM (SHORT CT) DOE A-OI-R MOD 

UraniUJll 238 0.31 J 

• 

'NOTE(S) 

Pata .are-incOmplete without tbQ case narrative. 

Tota~ 

Uncert. 

(2 0+/-) 

0.12 

Date Collected: 
Date Received: 

MOe 

pCi/sample 

0.05 

Prep 
DatI' 

04/06/04 1725 
04/09/04 0900 

AIul~yai." 

Date Batch • 

A-OI-R MOD 

04/13/04 04/15/04 .4104091 

_
is determined by instrument performance only. 

d r"9ults are qreat"r than the MOe 

Resu~t is greater than sample detection limit but less than stated reporting limit. 

lC~d .. 

91 



TRC Environmental Corp.

Client Sample ID: SC11S(R)

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4DI00111-018 Date Collected: 04/06/04 1745
Work Order: GDI|]E Date Received: 04/09/04 0900
Matrix: SOLID

Total
Uncert. Prep Analysis

ter Result Qual (2 a+/-) moc Date Date Baltch # Yld %

Iso URANIUM (SHORT CT) DOE A-01-R MOD pCi/sample A-01-R MOD

Uranium 238 0.29 J 0.12 0.05 04/13/04 04/15/04 4104091 77

NOTE (S)

Data are incomplete without the case narrative.

*is determined by instrument performance only.
results are greater than the ýM

J Result is greater than sample detection limit but less than stated reporting limit.

• TRC Environmental Corp. 

Client Sample ID: SCllS (R) 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 1D: F4Dl.OO1l1-018 
Work Order: GDlllE 
Matrix: SOLID 

:rotal 
Uncert. 

Parameter Result Qual (20+/-) 

Iso URANIUM (SHORT CT) DOE A-Ol-R MOD 

uran:iUlJl 239 0.29 J 0.12 

• 

NO'l'E(S) 

Data are incoaplete without the case narrative . 

Date Collected: 
Dilte Received: 

Moe 

pCi/sample 

0.05 

04/06/04 
04/09/04 

1745 
0900 

Prep Analysi.s 
Data Date Ilatch , 

A-Ol-R MOO 

04/13/04 04/15/04 4104091 

• 

1S determined by instrument performance only. 
results are greater than the ~ 

J Result is greater than" samplo c!oteetion limit but less than statod reporting limit. 

Yld' 

77 



TRC Environmental Corp.

Client SamDle ID: SC12S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4DI0011I-019 Date Ccrlected: 04/07/04 2045

Work Order: GDIUG Date Received: 04/09/04 0900
Matrix: SOLID

Total
Uncert.

(2 (T+/-)
LL

Parameter Result Qual

Iso URANIUM (SHORT CT) DOE A-01-R MOD

Uranium 236 0.43 I

MDC

pCi/sample

0.06

Prep Analysis
Date Date Batch # Yld %

A-01-R MOD

04/13/04 04/15/04 4104091 980.14

NOTE (S)
Data are incomplete without the case narrative.

is determined by instrument performance only.
d results are greater than the MDC

Result is greater than sample detection limit but less than stated reporting limit.

• TRC Environmental Corp. 

ClientSamole ID: SC12S 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F<lDIOOI11-0I9 
Work Order: GOIIlG 
Matrix: SOLID 

Total 
Vncert. 

ParULOtOt Re,"ult Qual. (2 rrt/-) 

Iso URANIUM (SHORT CT) DOE A-OI-R MOD 

UraniUlll 238 0.43 J 0.14 

• 

NOTE(S) 
Da~~ are incomplete without the CAse narrative . 

Dil t~f' l.0 llected: 
Date ReceiYed: 

HOC 

pCi/sample 
0.06 

04/07/04 
04/09/04 

2015 
0900 

Prep Analysis 
Date Date Batch • 

A-Ol-R MOD 

04/13/04 04/15/04 4104091 

. • is~ determined by instrument performance only. 
d results are greater than the MOC 

Result is greater than sample detection limit but lass than stated reporting limit. 

net , 

98 



TRC Environmental Corp.

Client Sample ID: SC32S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4DI00111-020
Work Ordcr: GDIHH
Matrix: SOLID

Date Collected:
Date Received:

04/07/04 2050
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qu(2a+/) MDC Date Date Batch * Yld %

ISO URANIUM (SHORT CT) DOE A-01-R MOD pci/sample A-01-R MOD
Uraniun 238 0.48 J 0.15 0.05 04/13/04 04/15/04 4104091 95

NOTE (S)

Data are incomplete without the case narrative.

ais determined by instrument performance only.
results are greater than the MDC

Result is greater than sample detection limit but less than stated reporting limit.

• TRC Environmental Corp. 

ClientSamDle ID: SC32S 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: 
Work Order: 
Matrix: 

Par;imoeor 

F4DIOOlll-020 
GDIHH 
SOLID 

Reault Qual. 

Iso URANIUM (SHORT CT) DOE A-Ol-R MOD 

Urani.um 238 0.49 J 

• 

NOTE(S) 

Data are incomp1ete N1tho~t the ease narrative. 

. results are greater than. the MOC 

Date Collected: 
Date Received: 

Total 
uncert. 

(2 a+/-) MOC 

pCi/sample 
0.15 0.05 

04/07/04 
04/09/04 

2050 
0900 

Prep Analysis 
Date Date Batch • 

A-Ol-R MOD 
04/13/04 04/15/04 4104091 

4fi.S determined by instrument performance only. 

'. Result i.s greater than sample detect·i.on limit but less than stated reporting liDU.t. 

Yld , 

95 



TRC Environmental Corp.

Client Sample ID: W2(R)

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4DI001.11-021

Work Order: GDIHK

Matrix: SOLID

Date Collected:

Date Received:
04/06/04 1800
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 a+/-) MC Date Date Batch # *Yld %

Iso URANIUM (SHORT CT) DOE A-01-R MOD pCi/sample A-01-R MOD
Uranium 238 0.38 J 0.13 0.05 04/13/04 04/15/04 4104091 90

NOTE(S)

Data are incomplete without the case narrative. -

MDC is determined by instrument performance only..d results are greater than the MDC

Result is greater than sample detection limit but less than stated reporting limit.

• TRC Environmental Corp. 

Client Sample ID: W2(R) 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4D100111-0?1 
Work Order: GDIHK 
Matrix: SOLID 

Total 
Uncert:. 

Parameter Result Qual (2 0+/-) 

Iso URANIUM (SHORT CT) DOE A-Ol-R MOD 

Urani.um 238 0.38 J 0.13 

• 

NOTE(SI 

Data ar~ incomplete witho~t the case narrative. 

MOC is determined by instrument performance only. 

Date Collected: 
Date Received: 

MOC 

pCi/sample 

0.05 

04/06/04 1800 
04/09/04 0900 

prep Analysis 
Date DAte Batch' 

A-Ol-R MOD 

o4i13/04 04/15/04 4104091 

e d results are greater than the MOC 

Result is greater than sample detection limit but less than stated reporting limit. 

'Yld , 

90 

-



TRC Environmental Corp.

Client Sample ID: A

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4D000111-022
Work Order: GDIHN
Matrix: SOLID

Date Collected:
Date Received:

04/07/04 1100
04/09/04 0900

Total
tncert. Prep Analysis

Paramatar Result -Qual (2 a+/-) M Date Date Batch # Yld %

Iso URANIUM (SHORT CT) DOE A-01-R MOD pCi/sample A-01-R MOD

Uranium 238 0.31 J .0.12 0.09 04/13/04 04/15/04 4104091 89

NOTE (S)

Data are incomplete without the case narrative.

is determined by instrument performance only.
d results are greater than the NDC

Result is greater than sample detection limit but less than stated reporting limit.

• TRCEnvironmental Corp. 

Client Sample ID: A 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 10: F4DIOO1l1-022 
Work Order: GDIHN 
Matrix: SOLID 

Total 
Unpert. 

Re:sult . Qu"l (20+/-) 

Iso URANIUM (SHORT CT)DOE A-OI-R MOD 
Urani\lJll 238 0.31 J 0.12 

• 

NOTE(S) 

Data are i'ncomplete IIithout the case narrative . 

Date Collected: 
Date Received: 

HOC 

pCi/sample 
0.09 

04/07/04 
04/09/04 

1100 
0900 

Prep Analy.sis 
Date Date Batch I 

A-OI-RMOD 
04/13/04 04/15/04 4104091 

• 

~s determined by instrument performance on1y. 
d r09u1 tg are greater than the MOC 

Result is great~r than sample. detection limit but less than stat:e<1 reporting limit. 

Yld , 

89 



TRC Environmental Corp.

Client Sample ID: SC13S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order;

Matrix:

F4DI00211-1023

GDI .HR
SOLID

Date Collected:
DaLe Received:

04/07/04 0925
04/09/04 0900

Total
Uncert. Prep Analyais

Parameter Result Qual (2 /-)MDC Date Date Batch # Yld %

Iso URANIUM (SHORT CT) DOE A-01-R MOD pCi/sample A-01-R MOD
Uranium 238 0.24 J 0.11 0.07 04/13/04 04/16/04 4104091 93

NOTE (S)

Data are incomplete Without the case narrative.

1w ia determined by instrument pQrformanco only.
results are greater than the MDC

j Result is. greater than sample detection lim it but less than stated reporting limit.

• TRC Environmental Corp. 

Client SamDle ID: SC13S 

Severn Trent Laboratories - Radiochemistry 

Lab Silmple 1D: F4DI00l11-023 
Work Order; GDIHR 

Matrix: SOLID 

Paramete:r Rasult 

Iso URANIUM (SHORT CT) DOE A-OI-R MOD 

Uranium 238 0.24 J 

• 

NOTE(S) 

nata are incomplete vithout·the case·narrative . 

• 

ill datQrminQd by instrumant parforD.ancQ only. 

. re8wts are greater than the MOe 

Total 
Uncert~ 

(2 a+/-) 

0.11 

Date Collected: 
Dale Received: 

MOe 

pCi!sample 
0.07 

04/07/04 
04/09/04 

0925 
0900 

Prap Analysi.s 
vata Data Batch • 

A-OI-R MOD 
04/13/04 04/16/04 4104091 

J Resul.t is. grQater than sample detection ·H.mt but less than stated reporting l.1mit. 

nd' 

93 



TRC Environmental Corp.

Client Sample ID: OBS-2A

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4DI0011!-024 Date Collected: 04/07/04 1430
Work Order: GD1HV Date Received: 04/09/04 0900
Matrix: SOLID

Total
Uncert. Prep Analysis

ator Result Qual (2 ,+/-) ODC Date Date Baitch # Xld

Iso URANIUM (SHORT CT) DOE A-01-R MOD pCi/sample A-01-R MOD
Uranium 238 0.32 J 0.13 0.07 04/13/04 04/16/04 4104091 89

NOTE (S)
Data are incomplete without the case narrative.

•~C is determined by instrument performance only.
d results are greater than the MDC

40 Result is greater than sample detection limit but less than stated reporting limit.

• TRC Environmental Corp. 

Client Sample ID: OBS-2A 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 1D: F'4DIOOlll-024 
Nork Order: GDIHV 
Matrix: SOLID 

Total. 
Vncert. 

Paramotor ReBu~t Qual (2 rr+/-) 

Iso URANIUM (SHORT CT) DOE A-OI-R MOD 

Vrioniwn 238 0.32 J 0.13 

• 

NOTE Is) 
Data are incomplete w~thout the case narrative . 

d resul.ts are g>::eater than the HOC 

nate Collected: 
Date Received: 

MOe' 

pCi/samp~e 

0.07 

04/07/04 
04/09/04 

1430 
0900 

Prep Analysis 
Date Pate Batch • 

A-OI-R MOD 

04/13/04 04/16/04 4104091 

• 

' C is determined by instrument perfoDDance only. 

Result i.s greater than sample detection limit but less than stated reporting limit. 

Yld' 

89 



METHOD BLANK REPORT

Severn Trent Laboratories - Radiochemistry

Client bot ID:
Matrix:

F4DIO011 1
SOLID

Total
Uncert.

Lab Sample ID

Prep Analysis

Parameter Result Qual (2 +/-)DC Date Date Batch # Yld 4

ISO URANIUM (SHORT CT) DOE A-01-R MOD pCi/g A-01-R MOD F4DI30000-091B

Uranium 238 0.22 J 0.10 0.05 04/13/04 04/16/04 4104091 87

NOTE (S)
Data are incomplete without the case narrative.

is determined using instrument performance only
*d results are greater than the bMDC

J Result is greater than sample detection limit but less than stated reporting limit.
U Result is less than the sample detection limit.

• METHOD BLANK REPORT 

Severn Trent Laboratori.es - Radi.ochemistry 

Client Lot ID: 
Matrix; 

Para..m&ter 

F4D100lJJ 
SOLID 

Result Qual 

Iso URANIUM (SHORT CT) DOE A-OI-R MOD 

UraniUIII 238 0_22 J 

• 

NOTE(S) 

Data are incomplete· wi.thout ~e case narrative . 

Total 
Uncart. 

(20+/-) 

pCi/g 
0_10 

• 

is determined using instrument performance only 
d results are greater than the MOC 

Prep 

MOC Date 

A-Ol-R MOD 

0_05 04/13/04 

J ltaault is grQator than samplQ detQction limit but l .... s than statod r"portinq lim.it_ 

U Resul-t is less than the sample detection 11mit_ 

Lab Sample ID 

Analysis 
Da.te Batch II Yld .. 

F4D130000-091B 

04/16/04 4104091 87 



METHOD BLANK REPORT

Severn Trent Laboratories - Radiochemistry

Client Lot ID:

Matrix:

F4DlOl1

WATER

Total
Uncert.

Lab Sample ID

Prep Analysis

Parameter Result Qual 12 o-t/-) HDC Date Date Batch # Tid %

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD F4DI20000-230B

Radium (226) 0.033 U 0.097 0.i8 04/12/04 04/27/04 4103230 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD F4D120000-231B

Radium 228 0.28 U 0.27 9.43 04/12/04 04/27/04 4103231 99

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD F4DI30000-300B

Radium (226) 0.03 U 0.11 0.21 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD F4DI30000-301B

Radium 228 0.24 U 0.37 0.61 04/13/04 04/28/04 4104301 99

GROSS A/B BY

.e3 Alpha
055 Beta

GFPC EPA 900.0 MOD

0.03

1.3
U

U

pCi/L
0.40

1.1

900.0 MOD

0.77

1.7

F4DI90000-168B

04/19/04 04/23/04 4110168

04/19/04 04/23/04 4110168

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D220000-251B

Gross Alpha -0.12 U 0.46 0.91 04/22/04 04/25/04 4113251
Gross Beta 0.3 U 1.1 1.8 04/22/04 04/25/04 4113251

NOTE (S)

Data are incomplete without the case narrative.

is determined using instrument performance only
d results are greater than the MDC

J Result is greater than sample detection limit
U Result is less than the sample detection limit

but less than stated reporting limit.

• METHOD BLANK REPORT 

Severn Trent Laboratories - Radiochemistry 

Client Lot ID: F4DI00111 
~vATER Matrix: 

Par ..... tar l\o8\1lt 

RA-226 BY EPA-903.0 MOD 

Radiuln (226) 0.033 

RA-228 BY GFPC EPA 904 MOD 

Radium 228 0.28 

.RA-226 BY EPA-903.0 MOD 

Radium (226) O.UJ 

RA-228 BY GFPC EPA 904 MOD 

Radium 228 0.24 

GROSS A/B BY Gl!PC EPA 900.0 MOD 

.OS3 Alpha 0.03 

. oss Beta 1.3 

GROSS AlB BY Gl!PC EPA 900.0 MOD 

Gross Alpha -0.12 

Gross Beta 0.3 

NOTE(sj" 

Qual 

U 

u 

II 

U 

U 

U 

U 

u 

Data are incomplete w~thout the ease narrative. 

Total 
Unce::ct. 

120+/-) 

pCi/L 
0.097 

pCi./L 
0.27 

pCi/L 
0.11 

pCi/L 
0.37 

pCi/L 
0.4C 
1.1 

pCi/L 
0.46 

1.1 

• 

i.s determined USing instrument performance only 
d results are greater than the MOC , 

Prep 

MOC Date 

903.0 MOD 

o.is 04/12/04 

904 MOD 

D.43 04/12/04 

903.0 MOD 

0.21 04/13/04 

904 MOD 

0.61 04/13/04 

900.0 MOD 

0.77 04119/04 

1.7 04/19/04 

900.0 MOD 

0.91 04/22/04 

1.8 04/22i04 

J Result is 9re~ter than sample detection limit but less than stated reporting limit. 
U Ilesu1t is 1es9 than the sample detection limit. 

Lab Sample 1:D 

Analysis 
Date Batch fI nd' 

F4D120000-230B 

04/27/04 4103230 100 

F4D120000-231B 

04/27/04 4103231 99 

F4Dl30000-300B 

04/28/04 4104300 100 

F401.30000-301B 

0~/2B/04 4104301 99 

F40190000-168e 

04123/04 4110168 
04/23/04 4110168 

F40220000-251.B 

0-1125/01 4113251 
04/25/04 4113251 



Laboratory Control Sample Report

Severn Trent Laboratories - Radiochemistry

Client LoL ID:

Matrix:

F'4D1,001. 11.

WATER

Total
Uncart.

Lab Sample ID

QC Control
4m .... D •

parameter . u, su . U+- MDG U

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L .900.0 MOD F4DI90000-168C

Gross Beta 95.5 89.4 9.4 1.7 94 (71 - 114)

Batch #: 4110168 Analysis Date: 04/23/04

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D190000-168C

Gross Alpha 51.4 43.8 5.2 0.8 85 (67 - 113)

Batch 8: 4110168 Analysis Date: 04/23/04

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D220000-251C

Gross Beta 95.5 91.7 9.7 1.8 96 (71 - 114)

Batch #: 4113251 Analysis Data: 04/25/04

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D220000-251C

Gross Alpha 51.4 .50.7 5.9 0.7 98 (67 - 1131

Batch : 4113251 Analysis Date: 04/25/04

* NOTE (S)
HDC is determined by instrument performance only
Calculations are performed before rounding to avoid round-off error in calculated results

• 
Client Lot ID: 

Matrix: 

Laboratory Control Sample Report 

Severn Trent Laboratories - Radiochemistry 

F'4D100111 
vlATER 

Total 
UnCQrt. 

l.ab Slllllp~e 1D 

QC Control. 

parameter Spi.ke Amount Result (2 ,,+/-) MDe ' Y1d , Rae Limits 

GROSSA/B BY GFPC EPA 900.0 MOD pCi/L .900.0 MOD F4D190000-168C 

Gross Beta 95.5 S9.~ 9.4 1.7 911 ("'11 - 114) 

Batch t: 4110168 Analysis Date: 04/23/04 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D190000-168C 

Gross Alpha !>l. I) 43.8 5.2 0.6 85 (67 - 113) 

Batch t: 4110169 Anal.ysis Date~ 04/23/04 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 90.0.0 MOD F4D220000-251C 

Gross Beta 95.5 91.7 9.7 1. II 96 (71 - 114) 

Batch 1/: 4113251 Analysis DatQ: 04125/01 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D220000-251C 

Gross Alpha 51. 4 .50.7 5.9 O~7 98 (67 - 113) 

Batch II: 4113251 Analysis Data: 0417.5/04 

• 
, . 

• NOTE IS) 

HIlC ia detarm.ined by instrulllent parforll1llnC<l on~y 
Calculations are performed bafor. rounding to avoid round-off error in ealcul.atad results 

• 



Laboratory Control Sample/LCS Duplicate Report

Severn Trent Laboratories - Radiochemistry

Client Lot ID:
Matrix:

F4 D100.111

SOLI D

Paramater Spike Amount Result

Iso URANIUM (SHORT CT) DOE A-01-R MOD

Uranium 234 19.6 16.5
Spk 2 19.6 18.8

Uranium 238 19.6 18.9
Spk 2 19.6 16.4

Batch #: 4104091

pCi/g

Total
Uncert.

(2 o+/-) % Yld % ReC

A-01-R MOD

2.6 87 84
3.0 82 96

2.9 87 96
2 82 84

Analysis Date:

Lab Sample ID

QC Control
Limits7 Precision

F4D130000-091C

(70 - 130)

(70 - 130) 13 %RPD

(70 - 130)

* (70 - 130) 14 iRPD

04/16/04

NOTE (S)

Calculations are performed before rounding to avoid round-off error in caloulated results

• 
Client Lot. 1D: 

Matrix: 

Paramatar 

Iso URANIUM (SHORT 

Or"anium 234 
Spk 2 

Uranium 238 
Spk 2 

• 

• NQTE'S) 

Laboratory control Sample/LCS Duplicate Report 

Severn Trent Laboratories - Radiochemistry 

F4DIOOlll 
SOLID 

Spike Amount Result 

CT) DOE A-OI-R MOD 

19.6 16.5 
19.6 18.8 

19.6 18.9 
19.6 16.4 

Batch II: 4104091 

pCi!g 

Total 
UnCQX't. 

(2 a+/-) , Yld , ReC 

A-OI-R MOD 

.2 . 6 87 84 
J.O 82 96 

2.9 87 96 
2.1 82 84 

Analysis Date: 

Lab S""",le 10 

QC Conuol 
Limits" PreciaioD 

F4D130000-091C 

(70 - 130) 
(70 - 130) 1) %RPD 

(70 - 130) 
(70 - 130) 14 \RPD 

04/16/04 

CalculatioDs are performed before rounding to avoid round~off error in calculated re.ults 



Laboratory Control Sample/LCS Duplicate Report

Severn Trent Laboratories - Radiochemistry

Client Lot ID:

Matrix:
F4DIO0111
WATER

Total Lab Sample ID

Uncert. QC Control Precision

Parameter Spike Amount Result (2 q+/-) % Yld % Rec Limits

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD F4D120000-230C

Radium (226) 11.3 9.5 1.1 100 84 (60 - 150)
Spk 2 11.3 10.3 1.2 100 92 (60 - 150) 8 %RPD

Batch #;: 4103230 Analysis Date: 04/27/04

RA-228 BY GFPC EPA 904 MOD pCi/L 904 HOD F4D120000-231C

Radium 228 6.24 5.28 0.83 91 85 (60 - 149)
.,pk 2 6.24 4.84 0.76 98 78 (60 - 149) 9 %RPD

Batch *: 4103231 Analysis Date: 04/27/04

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD F4D130000-300C

Radium (226) 11.3 10.4 1.2 100 92 (60 - 150)
Spk 2 11.3 10 1.2 100 89 (60 - 150) 4 %RPD

Batch #: 4104300 Analysis Date: 04/28/04

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD F4DI30000-301C

, ium 228 6.24 5.74 0.81 99 92 (60 - 149)WSpk 2 6.24 5.82 0.83 95 93 (60 - 149) 1 %RPD
Batch U: 41043U1 Analysis Date: 04/29/04

Calculations are performed before- rounding to avoid round-off error in calculated results

• Laboratory Contro~ Samp~e/LCS Dup~icate Report . . 

Severn Trent Laboratories - Radiochemistry 

Client Lot ID: F1DIOOlll 
WATER Matrix: 

Parameter SpikQ Amount 

RA-226 BY EPA-903.0 MOD 

Radl.um (226) 11.3 
$pk 2 11.3 

Batch ,: 

RA-228 BY GFPC EPA 904 MOD 

Radium 226 6.7.4 
Spk ? 6.24 

Batch .: 

RA-226 BY EPA-903.0 MOD 

Radium (226) 11. :I 
Spk 2 11.3 

Batch ,: 

RA:-228 BY GFPC EPA 904 MOD 

eium 226 6.24 
Sp~ 2 6.24 

Batch t: 

.NOTE.S) 

Result 

9.5 
10.3 

4103230 

5.28 
LS4 

41037.31 

10.4 
10 

4104300 

5.74 
5.82 

41U43U1 

Total 
Uncert. 

(2 (1+/-) % Yld " Rae 

pCi/L 903.0 MOD 

l.~ 100 84 
1.2 100 n 

Analysis Date: 

pCi/L 904 MOD 

0.83 91 85 
0.76 9f! 7R 

Analysis Date: 

pCi/L 903.0 MOD 

1.2 100 92 
1.2 100 89 

Analysis Date: 

pCi/L 904 MOD 

O.Bl 99 92 
0.83 95 93 

Analysis Date: 

Calc~ations are perfor.med before-rounding to avoid round-off error in calcu1ated results 

Lab Sample 1D 

QC Control 
Precision Lim:l.t. 

F4D120000-230C 

(60 - 150) 
(60 - 150) 8 tRPD 

04/27/04 

F4D120000-231C 

(60 - 149) 
(60 - 119) 9 %RPD 

04/27/04 

F4D130000-300C 

(60 - 150) 
(60 - 150) 'I tRPD 

04/28/04 

F4D1.30000-301C 

(60 - 149) 

(60 - 149) 1 %RPD 
0412lJ/04 



DUPLICATE EVALUATION REPORT

Severn Trent Laboratories - Radiochemistry

Client Lot ID:

Matrix:
FIDI00111
WATER

Date Sampled:

Date Received:
04/05/04
04/06/04

Parameter
SAMPLE
Result

Total
Uncert.

(2 c +/ -)
DUPLICATE

*6Yld Result

Total
Uncert.

(2 oy +/-)

QC Sample ID

Precision11Yld

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD C4D060139-002

Gross Alpha 2.8 J 1.3 2.2 J 1.1 24 %RPD
Gross Beta 5.8 1.4 3.9 3 1.2 39 %RPD

Batch #: 4113251 (Samplc) 4113251 ,'Duplicatc)

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D090319-001

Gross Alpha 0.31 U 0.75 1.16 U 0.90 116 %RPD
Gross Beta 3.8 J 1.4 3.5 J 1.4 7 %RPD

Batch #: 4110168 (Sample) 4110168 [Duplicate)

NOTE (S)

are Incomplete without the case narrative.

Wculation. are performed before rounding to avoid round-off error in calculated results

3 Result is greater than sample detection limit but less than stated reporting limit.
U Result is less than the sample detection limit.

• 
Client Lot ID: 
Matrix: 

DUPLICATE EVALUATION REPORT 

Severn Trent Laboratories - Radiochemistry 

F1DIOOlll 
NATER 

Total 
Uncert. DUPLICATE 

Date Sampled: 
Date Received: 

Total 
Uncert. 

04/05/04 
04/06/04 

QC Sample 1D 

Par ..... tar 
SAMPLE. 
Result (20"+/-) \ Yld Result (2 (J +/-) , Yld Preciuion 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 Mob C4D060139-002 

Gros,," Alpha 2.B J 1.3 2.2 J 1.1 24 

Gross Beta ·5.B 1.4 3.9 J 1.2 39 

Batoh #: 4113251 (Sample) 4113251 {UupliciltC) 

GROSS AlB BY GFPC EPA 900.0 MOD pCi(L 900.0 MOD F4D090319-001 

Gross Alpha 0.31. U 0.75 1.16 U 0.90 116 

Gross Beta 3.B J 1.4 3.5 J 1.4 7 

Batch .: 411C168 (Sample) 4110168 [Duplicate) 

••••• 

NOTEeS) 

•
;-ar. i.ncomp1eta ritbout the case narrative~ 

culationa are per~ormed before rounding to avoid round-off error in oalculated raeulte 

J J\esul.t is greater than sample detection limit but less than stated reporting lim:it. 

o Result is less than the saD!ple detection :Limit. 

%RPD 

%RPD 

%RPD 

%RPD 



MATRIX SPIKE REPORT

Severn Trent Laboratories - Radiochemistry

Client Lot Id:

Matrix:

F4D090319
WATER

Date Sampled:

Date Received:

04/08/04

04/09/04

Spike Spike
Total
Uncert. Spike Sample

Total
U•ncert.

QC Sample ID

QC Control
Parameter

Am(
2

un/-) S. (2. +/) %YLD %REC

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D090319-001

Gross Beta 106 107 11 3.8 1.4 97 (50 - 150)

Batch 4: 4110168 Analysis Date: 04/23/04

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D090319-001

Gross Alpha 57.2 53.7 6.9 0.31 0.75 93 (50- 150)

Batch 1: 4110168 Analysis Date: 04/23/04

NOTE (S)

Data are incomplete without the case narrative.

ICulations are performed before rounding to avoid round-off errors in calculated results.

• MATRIX SPIKE REPORT 

Severn Trent Laboratories - Radiochemistry 

Client Lot Id: F4D090319 

WAT~R Matrix: 

Spike 
Parameter Amount· 

GROSS A/B BY GFPC EPA 900.0 MOD 

Gross Beta 106 

Batch If: 

GROSS A/B BY GFPC EPA 900.0 MOD 

Gross Alpha 57.2 

Batch it: 

• 

NOTE(S) 

Spike 
Result 

107 

UI016B 

53.7 

4110163 

Data are incomplete without ttl" case narrative. 

Date Sampled: 

Date Received: 

Total Total 
Uncert. Spike Sample Uncert. 
(2,,+/-) Yld. Result (2" +/-) 

pCi/L 900.0 MOD 

11 3.B 1.4 

Anal~sis Date: 04123/04 

pCi./L 900.0 MOD 

6.9 D.31 0.75 

Analysis Date: 04123/04 

~Culations are performed before rounding to avoid round-off errOrS in calculated results; 

04/0B/04 

04/09/04 

QC Sample ID 

QC control 

'lsYLD \REC Limite 

F4D090319-001 

97 (50 - 150) 

F4D090319-001 

93 (50 - 150) 



MATRIX SPIKE/MATRIX SPIKE DUPLICATE REPORT

Severn Trent Laboratories - Radiochemistry

C4D060139 Date Sampled:

WG Date Received:

Client Lot ID:
Matrix:

04/05/04 1300
04/06/04 1000

Total Total QC Sample ID

eSpke SPIM Uncert. Spike SAIMPLE Uncer t. QC Control

Amount Result (2 e+/-) Yld Result (2c +/-) % yld %Roo Limits

GROSS A/B BY GFPC EPA 900.0 pCi/L 900.0 MOD C4D060139-002

Gross Alpha 57.2 51.0 6.6 2.8 j 1.3 84 (50 - 150)

Spk2 57.2 52.8 6.8 2.8 J 1.3 87 (50 - 1501
Precision: 3 %RPD

Batch N: 4113251 Analysis date: 04/25/04

GROSS A/B BY GFPC EPA 900.0 pCi/L 900.0 MOD C4D060139-002

Gross Beta 106 126 13 5.8 1.4 113 (50 - 150)

Spk2 106 124 13 5.8 1.4 112 (50 - 150)
Precision: 1 %RPD

Batch N: 4113251 Analyeis date: 04/25/04

(5)
are incomplete without the case narrative.

culatione are performed before rounding to &void .ound-off error in calcuLat.ed .e.ult.

Client Lot 1D: 
Matrix: 

Parameter 

GROSS A/S SY GFPC 

Gross Alpha. 
Spl<2 

. MATRIX SPIKE/MATRIX SPIKE DUPLICATE REPORT 

Severn Trent Laboratories 

C4D060139 
~~G 

EPA 

Spike 
Amount 

900.0 

57.2 

57.2 

spxn 
Resu~t 

51. 0 

52.8 

Total 
Uncert. Sp.iko 

(2 ,,+/-) 'l~d 

pCi/L 

6.6 

6.8 

Radiochemistry 

Date Sampled: 

Date Received: 

SAMPLE 
R,uult 

900.0 MOD 

2.8 

2.B 

J 

J 

Total 
Uncort. 

(2<1 +/-) 

1.3 

1.3 

04/05/04 
04/06/04 

1300 
1000 

QC Samp~e ID 

It Y~d 'Rec 
QC Control 
Limits 

C4D060139-002 

84 (50 - 150) 

87 (50 - 1501 
Precision: 3 %RPD 

GROSS A/B BY GFPC 

Gross Beta 
Spk2 

• 

Batch t: 

EPA 900.0 

100 

106 

B .. tch t: 

4113251 

126 

124 

4113251 

Analysis date: 04/25/04 

pCi/L 900.0 MOD 

13 

13 

5.8 

5.8 

. Analyaia date: 

1.4 

1.4 

04/25/04 

4(
(5)· .. 

axe 1ncomplete ..,ithout the CAse narr~tive. 
cu1ation's are performed before xoundi.nq t:o .void round-off erroZ' in ca.1c:ul.at::.ed .reeu~ta 

C4D060139-002 

113 (5U - 150) 

112 (50 - 1501 
Prcaciaion: 1 %RPD 
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Case Narrative
LOT NUMBER: F4D100111

This report contains the analytical results for the 24 samples received under chain of custody by
STL St. Louis on April 9, 2004. These samples are associated with your SMC Radiological
Sampling project.

All applicable quality control procedures met method-specified acceptance criteria except as noted
on the following page.

This report is incomplete without the case narrative. All chemical analysis results are based upon.
sample as received, wet weight, unless noted otherwise. All radiochemistry results are based upon
sample as dried and ground with the exception of tritium, unless requested wet weight by the client.

Observations/Nonconformances

Reference the chain of custody and condition upon receipt report for any variations on receipt
conditions and temperature of samples on receipt.

Gross Alpha/Beta by EPA 900.0

The standard reporting limit was exceeded due to a reduction of sample size attributed to the
sample's high residual mass. The analytical results are reported with the MDA achieved.
Affected Samples:
F4D100111 (3): SCI2S
F4DI10111 (4): SC32S

Case Narrative 
LOT NUMBER: F4DlOOlll 

111is report contains the analytical results for the 24 samples received under chain of custody by 
STL St.Louis on April 9, 2004. These samples are associated with your SMC Radiological 
Sampling pr~ject. 

All applicable quality control procedures met method-specified acceptance criteria except as noted 
on the following page. 

This report is incomplete without the case narrative. All chemical analysis results are based upon· 
sample as received, wet weight, unless noted otherwise. All radiochemistry results are based upon 
sample as dried and ground with the exception of tritium, unless requested wet weight by the dient. 

ObservationslNonconformances 

Reference the chain of custody and condition upon receipt report for any variations on receipt 
conditions and temperature of samples on receipt. 

Gross Alpba/Beta by EPA 900.0 

The standard reporting limit was exceeded due to a reduction of sample size attributed to the 
sample's high residual mass. The analytical results are reported with the MDA achieved. 
Affected Samples: 
F4DlO0111 (3): selZS 
F4D1OO1II (4): SC3ZS 

.' 



METHODS SUMMARY

F4D1001il

ANALYTICAL PREPARATION

METHOD METHODPARAMETER

Gross Alpha/Beta by GFPC
Isotopic Uranium by Alpha Spectroscopy
Radium-226 by GFPC

Radium-228 by GFPC

EPA 900.0 MOD
EML A-01-R MOD
EPA 903.0 MOD

EPA 904 MOD

EPA 900.0

References=

EML

EPA

"ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL"
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY

"EASTERN ENVIRONMENTAL RADIATION FACILITY RADIOCHEMISTRY
PROCEDURES MANUAL" US EPA EPA 520/5-84-006 AUGUST 1984

• 

• 

• 

METHODS SUMMARY 

F4D1001i1 

ANALYTICAL 
~P~ARAM~~E~T~E~R~_______________________________________ ~ME~TH~O=D ________ _ 

Gross Alpha/Beta by GFPC 
Isotopic Uranium by Alpha Spectroscopy 
Radium-226 by GFPC 
Radium-228 by GFPC 

References: 

EPA 900.0 MOD 
EML A-OI-R MOD 
EPA 903.0 MOD 
EPA 904 MOD 

PREPARATION 
METIIOD 

EPA 900.0 

EML "ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL" 
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY 

EPA "EASTERN ENVIRONMENTAL RADIATION FACILITY RADIOCHEMISTRY 
PROCEDURES MANUAL" US EPA EPA 520/5-94-006 AUGUST 1994 



SAMPLE SUMMARY

F4DI00111

SAMPLED SAMP
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME

GDX15 001 SC14S 04/06/04 17:25

GDX16 002 SC1IS(R) 04/06/04 17:45

GDX17 003 SC12S 04/07/04 08:45

GDX18 004 SC32S 04/07/04 08:50

GDX19 005 W2(R) 04/06/04 18:00

GDX2A 006 A 04/07/04 11:00

GDX2C 007 SC13S 04/07/04 09:25

GDX2D 008 OBS-2A 04/07/04 14:30

GDIGE 009 SC14S-DISSOLVED 04/06/04 17:25

GDIGJ 010 SC11S(R)-DISSOLVED 04/06/04 17:45

GDIGM 011 SC12S-DISSOLVED 04/07/04 08:45

GDIGQ 012 SC32S-DISSOLVED 04/07/04 08:50

GDiGT 013 W2(R)-DISSOLVED 04/06/04 18:00

GDIG0 014 A-DISSOLVED 04/07/04 11:00

GDIG2 015 SC13S-DISSOLVED -04/07/04 09:25

GD1G5 016 OBS-2A-DISSOLVED 04/07/04 14:30
GDIHC 017 SC14S 04/06/04 17-25

GDIHE 018 SCIIS(R) 04/06/04 17:45

GDIHG 019 SC12S 04/07/04 20:45

GDIHH 020 SC32S 04/07/04 20:50

GDIHK 021 W2(R) 04/06/04 18:00

GDIHN 022 A 04/07/04 11:00

GDlHR 023 SC13S 04/07/04 09:25

GDIHV 024 OBS-2A 04/07/04 14:30

NOTE (S):
The analytical results of the samples listed aove are presented on tse following pages.

- All calculations are perf•n•ed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND" were not detected at or above the stated limit.

- This report must not be reproduced. except in full. vdiiout the written approval of the laboratory.

- Results for the following parameecrs are never reported on a dry weight baasi color. corrosivity. density. flasbpolsL ignitabltity, layes, ndor,

pailn fltr rest. pH. porosity pressure. reactivity, redox potential, specific gravity, spot tests. solids. solubiliy. temperaure. viscosity, and weight.

SAMPLE SUMMARY 

F4DI00lll 

WO # SAMPLE# CLIENT SAMPLE ID 

GDX15 001 SC14S 
GDX16 002 SCIIS(R) 
GDX17 003 SC12S 
GDX18 004 SC32S 
GDX19 005 W2(R) 
GDX2A 006 A 
GDX2C 007 SC13S 
GDX2D 008 OBS-2A 
GDIGE 009 SC14S-DISSOLVED 
GD1GJ 010 SCl1S(R)-DISSOLVED 
GD1GM 011 SC12S-DISSOLVED 
GD1GQ 012 SC32S-DISSOLVED 
GD1GT 013 W2(R)-DISSOLVED 
GD1GO 014 A-DISSOLVED 
GD1G2 015 SC13S-DISSOLVED 
GDIG5 016 OBS-2A-DISSOLVED 
GDIHC 017 SC14S 
GD1HE 018 SCllS (R) 
GD1HG 019 SC12S 
GDIHH 020 SC32S 
GDIHK 021 W2 (R) 
GD1HN 022 A 

GDIHR 023 SCl3S 
GDlHV 024 OBS-2A 

NOTB(S) : 

- Tbc analytical results of the samples listed above are presented on the following pages . 

. All calculations 3re performed before rounding to avoid rouDd-off errors in calc:ubted resullS. 

- Resulls Doted as "ND· were nOl detected at or above .he st:Iied limk. 

- Thi. repon must DOl be .reproduced. ex~Pt in full. WithOlltihe written approval 01" the laboratory. 

- R'SIIlL~ for the following parameters an: never reponed on a dry weigh! basis: COlor. corrDsivity. density. nasbpolnl, ignllabllity. layef'. odor. 

palm ruler 1tSl. pH. porosity pres5llfl:. reacllvlty. redOl poIcolial. :;petinc gravilY. spotlCSlS. SOlids. solubility. temperature. vIscosiIy. and weight. 

.! 
SAMPJ.,ED SAMP 
DATE TIME 

04/06/04 17:25 
04/06/04 17:45 
04/07/04 08:45 
04/07/04 08:50 
04/06/04 18:00 
04/07/04 11:00 
04/07/04 09:25 
04/07/04 14:30 
04/06/04 17:25 
04/06/04 17:45 
04/07/04 08:45 
04/07/04 08:50 
04/06/04 18:00 
04/07/04 11:00 

·04/07/04 09:25 
04/07/04 14:30 
04/06/04 17:25 
04/06/04 17:45 
04/07/04 20:45 
04/07/04 20:50 • 04/06/04 18:00 
04/07/04 11:00 . I 

04/07/04 09:25 
04/07/04 14:30 

• 



TRC Environmental Corp.

Client Sample ID: SC14S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:

Work Order:

Matrix:

F4DIO0111-001
GDX15
WATER

Date Collected:

Date Received:
04/06/04 1725
04/09/04 0900

Total
Unc7ert. Prep Analysis

Paralltar Result Qual (2 orl/) •C Date Date Batch #' xld I

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

Gross Alpha i.1 U 1.0 1.5 04/19/04 04/23/04 4110168

Gross Beta 5.3 1.5 2.0 04/19/04 04/23/04 4110168

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD -

Radium (226) 0.11 1 0.10 0.16 04/12f34 04127/04 4103230 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.91 0.36 0.50 04/12/04 04/27/04 4103231 95

N ROTE(S)
Data are incomplete without the case na•xatime.. is determined by instrument performance only.

results are greater than the MDC

J Result-is greater than sample detection limit but less than stated reporting limit.
U Result is less than the sample detection limit.

• TRC Environmental Corp. 

Client SamDle ID: SC14S. 

Severn Trent Laboratories - Radiochemistry 

Lab Sumple ID: F4DIOOlll-OOl Date Cullected: 04/06/04 1125 
Work Order: GDXlS Dilte Received: 04/09/04 0900 
Matrix: WATER 

ParaJDOtar Re:sul.t Qual 

GROSS AlB BY GFPC EPA 900.0 MOD 

Gross Alpha 1.1 U 

Gross Beta 5.3 

RA-226 BY EPA-903.0 MOD 

RadiullI (226) 0.11 u 

RA-228 BY GFPC EPA 904 MOD 

Radium 228 0.91 J 

• 

NOTE (5) 

Data are incomplete without the caa. narratiye~ 

•

is determined by instrument pedormance 
resulta are greater than the MOe 

Total 
Un~t. Prep JUliOl.ysie 
(2 cr+/-'-) MOe Date Data 

pCi./L 900.0 MOD 
1.0 1.5 04119/04 04/23/04 

1.5 2.0 04/19/04 04/23/04 

pCi/L 903.0 MOD 
0.10 0) .16 04/12104 04/7..7/04 

pCi/L 904 MOD 

0.36 0.50 04/12/04 04/27/04 

only. 

J Result· is greater than sample detection limit but 1 .... " than 8tated reporting limit. 

U Result is le8s than the sample detection limit. 

Batcl\ ,. 

4110160· 

4110168 

4103230 

4103231 

Yld \ 

100 

95 



TRC Environmental Corp.

Client SamDle ID: SCIIS(R)

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:

Matrix:

F4DI00111-002
GDX16
WATER

Date Collected:
Date Received:

04/06/04 1745
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 o+/-) MC Date Date Batch # Tld %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

Cross Alpha 0.59 U 0.-8 1.5 04/19/04 04/23/04 4110168

Gross Beta 2.7 J 1.2 1.8 04/19/04 04/23/04 4110168

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (226) 0.14 U 0.12 0.20 04/12/04 04/27/04 4103230 100

RAL-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 -0.14 U 0.27 0.49 04/12/04 04/27/04 4103231 160

0

NOTE (S)

Data ae incomplete without the case narrative.

MDC-is determined by instrument performance only.
Bold results are greater than the MDC 0J Result is greater than sample detection limit but less than stated reporting limit.

U Result is less than the sample detection limit.

TRC Enviroiuriem tal Corp. 

Client.SaIilDle ID: SCllS(Rl 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4DIOOIll-002 
Work Order: GDX16 
t1atrix: WATER 

ParamQtar Rosult Qual 

CROSS AlB BY GFPC EPA 900.0 MOD 
(;ros~ Alpha O.~9 U 

Cross Beta 2.7 J 

RA,..226 BY EPA-903.0 MOD 
Radium (226) 0.14 U 

RA-228 BY GFPC EPA 904 MOD 
Radi.um 228 -0.14 U 

NOTE (S) 

Data are iDC~~oto without the e~.8 narrative. 

MOe .is determined by insl:.ruftent performance only. 
Bold.results are greater than the HOC 

Date Collected: 04/06/04 1745 
Date Received: 04/09/04 0900 

Tota1 
Uncert. Prep Analyaia 

(2 cr+/-) MOe Dato D~te Batch' 

pCi/L 900.0 MOD 
0.81 1.5 04/19/01] 01/23/04 4110168 

1.2 1.8 04/19/04 04/23/04 4110168 

pCi/L 903.0 MOD 
O.l:} 0.20 04/12/04 04/27/04 4103230 

pCi/L 904 MOD 
0.·1.7 0.49 01]/12/04 04/27104 4103231 

J Result is greater than sample detection U.m.1.t but less than stated report:ing limit. 

U Result is less than ·the sample detection limit. 

• 
Yld , 

100 

IOO 

• 

• 



TRC Environmental Corp.

Client Sample ID: SC12S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:

Matrix:

F4DI00111-003

GDX17

WATER

Date Colleczed:
Date Received:

04/07/04 0845
04/09/04 0900

Total
Uncert. Prep AnalyAis

Parameter Result Qual (2 a+/-) Date Date batch.I 7ld %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

Gross Alpha 8.8 U 9.8 15 04/19/04 04/23/04 4110168

Gross Beta 128 16 9 04/19/04 04/23/04 4110168

RA-226 BY EPA-903.0 HOD pCi/L 903.0 MOD

Radium (226) 0.52 J 0.18 0.18 04/12/04 04/27/04 4103230 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.42 U 0.31 0.49 04/12/04 04/2"1/04 4103231 100

4OTE (S)

Data are incomplete without the case nar•atire.

1 is determined by instrument performance only.Uresults are greater than the MDC

Result is greater than sample detection lim

U Result is less than the sample detection Ii

it but less than stated reporting limit.

it.

• TRC Environmental Corp. 

Client SamDle ID: SC12S 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 10: F4DlPOlll-003 Date CollecI:ed: 04/07/04 0845 
IvorJc Order: GDX17 Date Received: 04/09/04 0900 
Matrix: WATER 

Total 
rrncert~ Prep Analylt.1s 

ParaJllDtar Result QUal (2 cr+/-) MOC Dat. Date Batch,' 

GROSS A/B,BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 

Gross Alpha 8.8 U 9.8 15 04/H/04 04/23/04 4110168 

Gross Beta 128 16 9 04/19/04 04/23/04 4110168 

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD 

Radium (226) 0.52 J 0.18 O.lB 04/12/04 04/27/04 4103230 

RA..,228 BY GFPC EPA 904 MOD pCi/L 904 MOD 
RadiUIll 22B 0.42 U 0.31 0.4'1 04/12/04 04/21/04 4103231 

• 

NOTE(Sj 

vata are ~coap~ete w~thout the caDe nax~atiye. 

eiS deteDlined by instrument performance only. 
results are greater than the MOC 

Result is qreater than sample detection limit but less than stated reporting limit. 

tJ Result is Ie",. than the sample detection limit. 

Yld' , 

100 

100 



TRC Environmental Corp.

Client Sample ID: SC32S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:

Work Order:

Matrix:

F4D100111-004
GDXl8
WATER

Dare Collected:
Date Received:

04/07/04 0850
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 e+/-) Mc Date Date Batch # Yld 0

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD
Gross Alpha 14 U 10 15 04/19/04 04/23/04 4110168

Gross Beta 115 15 9 04/19/04 04/23/04 4110168

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD
Radium (226) 0.98 J 0.24 0.18 04/12/04 04/27/04 .4103230 99

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.61 J 0.37 0.56 04/12/04 04/27/04 4103231 93

NOTE (S)

Data are incomplete without the case narrative.

HDC is determined by instrument performance only.
Bold results are greater than the ).C

J Result is greater than sample detection limit but less than stated reporting limit.
U Result is less than the sample detection limit;

".:] 

TRC Environmental Corp. 

Client Samole ID: SC32S 

Severn Trent Laboratories·- Radiochemistry 

Lab sample IO: F4DIOOlll-004 
Work Order: GDX18· 
Matrix: W.I\TER 

Parameter Result Qual 

GROSS A/B BY GFPC EPA 900.0 MOD 

Gross Alpha 14 U 

Gross Bata 115 

RA-226 I3Y EPA-903.0 MOD 

Ilacti.wa (226) 0.98 J 

RA-228 BY GFPC EPA 904 MOD 

Radium 228 0.61 J 

NOTE(S) 

Data ara"incomp1eta without tho caBO narrative. 

MOe is determined by instrument perfor~ce only. 
Bold resu1ts are greater than the MOe 

DaLe Collected: 04/07/04 0850 
Date Received: 04/09/04 0900· . 

Total. 
Uncert. Prep Analysis 
120+/-) MOe Dat .. Date Batch I 

pCi./L 900.0 MOD 
10 IS 01/19/04 04/23/04 4110168 

15 9 04/19/04 04/23/04 4110168 

pCi/L 903.0 MOD 

0.24 0.18 04/12/04 04/2.7/04 .4103230 

pCi./L 904 MOD 

0.37 0.56 04/12/04 04/27/04 4103231 

J Re,"ult is greater than sample detection limit but less than stated reporting limit. 

U· Result is less. than the sample detection limit: 

• 
Yld' 

99· 

93 

• 

• 



TRC Environmental Corp.

Client Sample ID: W2(R)

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:

Work Order:

Matrix:

F4D100111-005
GDX19

WATER

Date Collected:
Date Received:

04/06/04 1800
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 a+/-) Date Date Batch * Tld %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 4OD
Cross Alpha 1.7S j 0.98 1.2 04/19/04 04/23/04 4110168

Gross Beta 3.4 J 1.2 1.6 04/19/04 04/23/04 4110168

RA-226.BY EPA-903.0 MOD pCi/L 903.0 MOD
Radiur (226) 0.05 U 0.13 3.23 04/12/04 04/27/04 4103230 91

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.16 U 0.34 0.58 04/12104 04/27/04 4103231 86

NOTE (S)

Data are incomplete without the oase narrative.

is determined by instrument performance only.
*-results are greater than the M4C

Result is greater than sample detection lima

U Result is less than the sample detection lis
.t but less than stated reporting limit.

Lit.

• TRC Erivironmenta1 Corp. 

C1ient SamD1e ID: W2(R) 

Severn Trent Laboratories - Radiochemistry 

Lab Sample TD: F4 D100111-005 Date Collected: 04/06/04 1800 
Work Order: GDX19 Date Received: 04/09/04 0900 
Matd x: WATER 

Total 
Uncert. Prep Analyaia 

Pa.-ramete:s:: Resu1t Qual (2 ,,+/-) MOe 
Date Date Batch » 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 
Gross Al.pha 1. 75 J 0.98 1.2 04/19/04 04/23/04 4110168 

Gross Beta 3.4 J 1.2 1.9 04/19/04 04/23/04 4110168 

RA-226.BY EPA-903.0 MOD pCi/L 903.0·MOD 

Radillr.l (226; 0.05 U 0.13 0.23 04/12104 04/27/04 4103230 

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD 

Radium 228 0.-16 0 0.34 0.58 04112/U4 04/27/04 4103231 

• 

NOTE (8) 

Data axo incomplete ~itbout the case narrative . 

• 

is deterlllined by instrument performance only .. 
resul. ts are greater than the MOe 

Resul t is greater than saDlple detection limit but less than stated reporting limit. 

U Resul.t is less than the 8<UDpie detection limit. 

Yld , 

91 

86 



TRC Environmental Corp. I
Client Sample ID: A

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:

Work Order:

Matrix:

F'4DI00111-006

GDX2A

WATER

Date Collected:

Date Received:
04/07/04 1100
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 M+/-) HDC Date Date Batch I Yld I

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD
Gross ALpha 0,7 U 1.1 2.C 04/19/04 04/23/04 4110168

Gross Beta 1.9 J 1.2 1.9 04/19/04 04/23/04 4110168

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (226) 0.1 U 0.10 0.16 04/12/04 04/27/04 4103230 100

PA-228 BY GFPC EPA 904 MOD pCi/L 904 kOD

Radium 228 -0.11 U 0.30 0.54 04/12/04 04/27/04 4103231 88

I

NOTE (S)

Data are incomplote wItbout the case narrative.

HDC is determined by instrument performance only.
Bold results are greater than the HDC

i Result is greater than sample detection limit but less than stated reporting limit.
U Result is less than the sample detection limit.

6

TRC Envirorunen.tal Corp. 

Client Sample ID: A 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 10: F4DIOO111-0C6 
Work Order: GDX2A 
Mat.rix: WATER 

Parameter R"sult Qual 

GROSS A/B BY GFPC EPA. 900.0 MOD 
Gross Alpha 0,7 lJ 

Gross Beta 1,9 J 

RA-226 BY EPA-903.0 MOD 
Radium (226) 0,1 U 

RA-228 BY GFPC EPA 904 MOD 
Radium 228 -0.11 U 

NOTE (S) 

Data are incomp~eta without tbQ case narratiYG. 

MOe is det.ermined by instrument. performance only. 
Bold resuJ.ts are greater than the MOe 

Date Collected: 04/07/04 1100 
Date Received: 04/09/04 0900 

Tota~ 

Uncert. Prep Analysis 
(2 cr+/-) MOe Date Date Batch' 

pCi/L 900.0 MOD 
1.1 2.C 04/19/04 04123/04 4110168 

1.2 1.9 04/19/04 04/23/04 4110168 

pCi/L 903.0 MOD 
0.10 i) .16 04/12/04 04/27/04 4103230 

pCi/L 904 MOD 
0.30 O.Sq 04/12/04 04/27/04 4103231 

J Jtesult is greater than sample detection l.1Dit but less than stated reporting loilllit. 

V ResuJ.t is loess ~ the sample detection l.ilIIit. 

Yld \ 

100 

88 



TRC Environmental Corp.

Client Sample ID: SC13S

Severn Trent Laboratories - Radiochemistry

Lab Sample ED:

Work Order:

Matrix:

IF4D1001l-007

GDX2C
.WATER

Date Collected:

Date Received:
04/07/04 0925
04/09/04 0900

Total
Uncert.

PtQp Analysis

Parameter Result Qual (2 0-/-) MDC Date Date Batch.I 7ld I

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD
Gross Alpha 2.6 IJ 2.4 3.6 04/19/04 04/23/04 4110168

Cross BRta 17.6 2.5 1.9 04/19/04 04/23/04 4110168

RA-226 BY EPA-903-.0 MOD pCi/L 903.0 MOD
Radium (226) 0.30 J 0.17 0.21 04/12/04 04/27/04 4103230 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD
Radium 226 0.39 U 0.27 0.41 04/12/04 04/27/04 4103231 100

NOTE (S)

Data arm inoomplote without the case narrativa.

~is determined by instrument performance only.9 results are greater than the MDC

Res3ult is greater than sample detection limit but less than stated reporting limit.
U Result is less than the sample detection limit.

• TRC Environmental Corp_ 

Cl.ient Sampl.e ID: SC13S 

. Severn Trent Laboratories - Radiochemistry 

Lab Sample it): ~~IJDI00111-007 Date Collected: 04/07/04 0925 
Work Or:der: GDX2C Date Received: 04/09/04 0900 
Matrix: .\'lATER 

rota~ 

Uncert.· 
l'X"P An3l1ysis 

Parameter »'esu1t Qu"~ (2 0+-/-) MOC 'Oate Date :Batch., 

GROSS A/B BY GFPC EPA 900.0 NOD pCi/L 900.0 MOD 
~ross Alpha 2.6 IJ 7..4 3.6 04/19/04 04/23/04 4110168 

Cross a .. ta 17.6 2.5 1.9 04/19/04 04/23/04 4110168 

RA-226 BY EPA-903·.0 MOD pCi/L 903.0 MOD 
RadiUll\ (226) 0.30 J 0.17 0.21 04/12/04 04/27/04 41032.30 

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD 

Radium 228 0.39 U 0.27 0.41 04/12/04 04/27/04 4103231 

• 

NOTE(S) 

Data are inoomp1oto without th~ caso narrativQ . 

• 

is determined by instrument" performanoe only. 
results are greater than the MOC 

Result is greater than .sample detection 1.iai.t but 1.e5s than stated reporting 1.im1.t. 

U Result is less than tho sampl.e detection l..iJIl:i"t. 

1!ld , 

100 

100 



TRC Environmental Corp.

Client Sample ID: OBS-2A

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4DI00111-008
Work Order: GDX2D

Matrix: WATER

Date Collected:

DaTe Received:
04/07/04 1430
04/09/04 0900

Total
UnCert- Prep .. Akalysis

Paraaeter Result Qual (2 a+/-) Date Date Batch # Yld %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/IL 900.0 MOD

Gross Alpha 4.0 1.2 1.0 04/19/04 04/23/04 4110169

Gross Beta 3.4 J 1.2 1.7 04/19/04 04/23/04 4110168

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (226) 0.95 J 0.26 0.20 04/12/04 04/27/04 4103230 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.58 J 0.33 0.50 04/12/04 04/27/04 4103231 100

I

NOTE (S)

Data are incomplete without the case narrat-ve.

MDC is determined by inetrument performance only.
Bold results are greater than the MDC

.J Result is greater than sample detection limit but less than stated reporting limit. 0

TRC Environmental Corp. 

Client Sample IO: OBS-2A 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 1D: F4DI00111-008 
Work Order: GDX2D 
MatI:ix: WATER 

Pa~amGter 
Itesult Qual 

GROSS AlB BY GFPC EPA 900.0 MOD 
Gross Alpha 4.0 

Gross Beta 3.4 J 

RA-226 BY EPA-903.0 MOD 
Radium (226) 0.95 J 

RA-22B BY GFPC EPA 904 MOD 

RadiuJIl 228 0.58 J 

NOTE(S) 

Data axe' incompl.etGt Mi.tbout the ca~a narraU"V'e. 

HOC is dete~ned'by instrument performance only. 
Bold results are greater than the MOe 

Date Collected: 04/07/04 1430 
Da<:e Received.: 04/09/04 0900 

Tota~ 

Uncert. PrAp ..An.a.lysie 
(2 ,,+/-) MOe Date Date Batch • 

pci/L 900.0 MOD 
1.2 1.0 04/19/04 04/23/04 4110169 

1.2 1.7 04/.19/04 04/23/04 4110169 

pCi/L 903.0 MOD 

0.26 0.20 04/12/04 04/27/04 4103230 

pCi/L 904 MOD 

0.33 0.50 04/12/04 04/27/04 4103231 

.J Result is greater than sample detection limit but less than ststed reporting limit. 

Y~d \ 

100 

100 



TRC Environmental Corp.

Client Sample ID: SC14S-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample !D:

Work Order:

Mat rix:

F4DIO01l1-009

GDIGFE

WATER

Date Collected:

Date Received:
04/06/04 1725
04/09/04 0900

'Total
Uncert. Prep Analysis

.... • m .....
Parameter Result al (2 alI-) NOC au Date BatOS W YlO I

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

Gross Alpha 0.41 U 0.84 1.5 04/22/04 04/25/04 4113251

Gross Beta 7.3 1.4 1.3 04/22/04 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (226) 0:33 J 0.15 0.16 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.89 J 0.32 0.42 04/13/04 04/28/04 4104301 100

NOTE(S)

Data are incouplete without the case narrative.. s determined by instrument performance only.
0results are greater than the HDC

* Result is greater than sample detection limi

U Result is less than the sample detection lii
it but less than stated reporting limit.
kt.

•• TRC Environmental Corp. 

Client SamDle ID: SC14S-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 1D: F4DIOOlll-009 Date Collected; 04/06/04 1725 
Work Order: CDICE 
Matrix: \'IA'l'ER 

Parameter Resul.t Qual 

GROSS A/B BY GFPC EPA 900.0 MOD 

Cross Alpha 0.41 U 

Gros" Bet .. 7.3 

RA-226 BY EPA-903.0MOD 

Radium (226). 0;33 J 

RA-.228 BY GFPC );!PA 904 MOD 
Radium 228 0.89 J 

• 

NoTE(S) 

D~ta arg· ineomplQta Without the ca •• narrativo. -

•

. " determined by instrument perform8nce only. 
resu). t9 are greater than the HOC 

Date Received: 04/09/04 0900 

Total 
Uncert. Prep Analy:si.a 
(2 a+/-) MOe Date Dat .. Batch • 

pCi/L 900.0 MOD 
0.84 1.5 01/22/04 04/25/04 4113251 

1.4 1.3 04/22/04 04/25/04 4113251 

pCi/L 903.0 MOD 
0.15 0.16 04/13/04 04/28/04 4104300 

pCi/L 904 NOD 

0.32 0.42 04/13/04 04/28/04 4104301 

. Re9ult is greater than sample datection 1illlit but less than 9tated reporting 1UDit. 

U Result i.s le"s than the sample detection limit. 

Ud' 

100 

100 



TRC Environmental Corp.

Client Samole ID: SC11S(R)-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:
Matrix:

F4DIOO11I-O1O

GD1CJ

WATER

Date CollecLed:

Date Received:
04/06/04 1745
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 a+/-) MDC Date Date Batch # rid %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

Gross Alpha 0.52 U 0.56 0.-8 04/22/04 04/25/04 4113251

Gross Beta 2.50 J 0.94 1.3 04/22/04 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD
Radium (226) 0.17 0 0.13 0.20 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 HOD
Radium 228 0.24 U 0.36 0.60 04/13/04 04/28/04 4104301 100

NOTE(S)

Data are incomplete without the case narrative.

MHC is determined by instrument performance only.
Bold results are greater than the MDC

J Result is greater than sample detection limit but less than stated reporting limit.

U Result is less than the sample detecti6n limit.

TRC·Eilvironmental Corp. 

Client Sample ID: SCllSCR)-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4DIOOIll-010 ()a~e CollecLed: 04/06/04 1745 
Work Order: GDIGJ 
Matrix: WATER 

Paramotar RelSult Qual 

GROSS A/B BY GFPC EPA 900.0 MOD 

Gross 1I1pha 0.52 U 

Gross Beta 2.50 J 

RA-226 BY EPA-903.0 MOD 

Radium (226) 0.17 0 

RA-228 BY GFPC EPA 904 MOD 

Radium 22B 0.24 U 

NOTE(S) 

Data are incomplete without the case narr.tive~ 

HOC is daterlllined by ·instrumant performance only .. 
Bold results are greater than the MOC 

Date Received: 04/09/04 0900 
.. 

TDtal 
Uncert. Prep AnAlysis 

(2 (1+/-) MOC Date Dilte Batch I 

pCi/L 9(10.0 MOD 

0.56 0.97 04/22/04 04/25/04 4113251 

0.94 1.3 04/22/04 04/25/04 4113251 

pCi/L 903.0 MOD 
0.13 0.20 04/1]/04 04/28/04 4104300 

pCi/L 904 MOD 

0.36 0.60 04/13/04 04/28/04 4104301 

.J Result is greater· than sample detection limit but 1assthan stated reporting lilllit. 

U Re"ult i" less. than the "ample detection iimit. 

• 
rId , 

100 

100 

• 

• 



TRC Environmental Corp.

Client Sample ID: SC12S-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:

Matrix:

F4D100111-01.1
GDIGM
WATE.R

Date Collected:
Date Received:

04/07/04 0845
04/09/04. 0900

Total
Unoert. Prop An.lyuiv

Paremetor Pesult Qual (2 a+/-) MDC Date Date Batoh # Yld %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

Gross Alpha 0.91 U 0.97 1.5 04/22/04 04/25/04 4113251

Gross Beta 14.0 2.1 1.5 04/22/04 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD
Radiuk (226) 0.82 J 0.24 0.22 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD
Radium 228 0.58 0 0.41 0.65 04/13/04 04/28/04 4104301 98

NOTE (S)

Data are incompleta without the case narrative.

3 determined by instrument performance only.
xesults -are greater than the NDC

Result is greater than sample detection limit but loss than stated reporting limit.

U Result in less than the sample detection limit.

• TRC Environmental Corp. 

Client SamDle ID: SC12S-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

J,ab sample ID: F4D1OOlll-011 Date Collected: 04/07/04 0045 
Work Order: GDIGM nat.e Received: 04/09/04. 0900 
Matrix: ~'lA'I'F.R 

Tota1 
Unoer.t. Prop Anal.yaiSJ 

Parl!lllleter Re!lu1t Qual (2 ,,+/-) MOe Date Date Batoh • 

GROSS A/B BY GFPC EPA 900.0 MOD pCi!L 900.0 MOD 
Gross Alpha 0.91 U 0.97 1.5 04/22/04 04/25/04 4113251 

Cross Beta 14.0 2.1 1.5 04/22/04 04/25/04 4113251 

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD 
Radium (226) 0.82 J 0.24 0.22 04/13/04 04/28/04 4104300 

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD 
Raditan 226 0.56 0 0.41 0.65 04/13/04 04/28/04 4104301 

'. 

NOTE (S) 

Data are incomplete without the case narrative. 

~!I dat.u:mi.ned by instrumant parformanca only . 
• xesul.ts are greater than the MOe 

. Resul.t is greater than sample datect.ion limit but 1<'8" than stated reporting limit. 

U Jleaul.t .1.& less ·than the sample ciotaction limit. 

Yld " 

100 

96 



TRC Environmental Corp.

Client Sanmle ID: SC32S-DISSOLVED

Severn Trent Laboratories - Radiochemistry

0

Lab Sample ID:
Work Order:

Matrix:

F'IDD00111-012
GDlGO
WATER

Date Collected:
Date Received:

04/07/04 0850
04/09/04 0900

Total
Uncert. Pr.p Analysis

Parameter Result Qual (2 o+/-) D Date Date Batch # Yid %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD
Gross Alpha 0.29 U 0.85 1.5 04/22/04 04/25/04 4113251

Cross Beta 15.3 2.3 1.6 04/22/04 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCiIL 903.0 MOD
Radium (226) 1.09 0.26 0.19 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD
Radium 228 1.24 0.43 0.61 04/13/04 04/28/04 4104301 100

NO0TE (S)

Data are incomplete w~ithout the case narrative.

HDC is determined by. instrwrment. performanis OonlY.
Bold results are greater than the MK)C

U Result is lose than the sample detection limit.

TRC Environmental Corp. 

Client SamDle ID: SC32S-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 10: FlJDIOOlll-012 . 
Work Order: GDIGO 
Matrix: WATER 

Parameter Result Qual 

GROSS A/B BY GFPC EPA 900.0 MOD 
Gross Alpha 0.29 U 

Cross Bata 15.3 

RA-226 BY EPA-903.0 MOD 
·l\adiua (226) 1.09 

RA-228 BY GFPC EPA 904 MOD 
RadiUl\l 228 1.24 

NOTE{S) 

Data are incoapleta Without the case narrative. 

l~C is datermined by instrument performance onley. 
Bold results are greater than the MOe 

rotal. 
trncert. 

(20+/-) 

O.IlS 

2.3 

0.26 

0.43 

!1 Re9ul.t is 1088 ths';' the sampl.e detection l.im:i.t. 

Date Collected: 04107/04 0850 
Date Received: 04/09/04 0900 

Prop ADalY9is 

MOe Date Date Batch I 

pCi/L 900.0 MOD 
l.~ 04/22/04 04/25/04 4113251 

1.6 04/22/04 04/25/04 4113251 

pCi/L 903.0 MOD 
0.19 04/13/04 04/28/04 4104300 

pCi/L 904 MOD 
0.61 04/13/04 04/28/04 4104301 

• 
Yld , 

100 

100 

.) 
_._-- ._-----------------' 



TRC Environmental Corp.

Client Sample ID: W2(R)-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:
Matrix:

F4D100111-013

GL~lG'
WATER

Date Collected:
Date Received:

04/06/04 1800
04/09/04 0900

Total
Urtoert. Pr.p Analysis

Parameter Result Qual (2 a+/-) MDC Data Date Batch * Xld "

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD

Gross Alpha 0.32 V 0.57 0,98 04/22/04 04/25/04 4113251

Gross Beta 1.6 U 1.1 1.7 04/22!04 04125/04 41.13251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (2261 0.13 ( 0.A1 0.15 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.22 0.34 0.56 04/13/04 04128/04 4104301 100

NOTE (S)

Data ar• incomplete without the cas narrative.

*is determined by instrument performance only.
results are greater than the MDC

Result is less than the sample detection limit.

• TRC Environmental Corp. 

Client SamoleID: W2IR)-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 10: F1DI0011I-0lJ 
Work Order: Gl.HG'l' 
Matrix: WATER 

Total 
Uncert. 

pa.rame~ 
Result Qual 12 a+/-) 

GROSS A/B BY GFPC EPA 900.0 MOD 

Gross Alpha 0.32 U 0.5"1 

Gross Beta 1.6 U 1.1 

RA-226 BY EPA-903.0 MOD 
Radiwll (226) 0.13 0 0.11 

RA-228 BY GFPC EPA 904 MOD 
RadiuJIl 228 0.22 0 0.34 

• 

NOTE(S) 

•

is determined by instrument performance on1y. 
results are greater than the HOC 

_ Result is less than the sample ·detecUon limit. 

Date Collected: 04/06/04 1800 
Date Received: 04/09/04 0900 

Prep Analye,is 

MOe Dat. Date BAtch • 

pCi/L 900.0 MOD 
0.98 04/22/04 04/25/01 1113251 

1.7 04/22(04 04/25/04 4113251 

pCi/L 903.0 MOD 
0.15 04/13/04 04/28/04 4104300 

pCi/L 904 MOD 
0.56 04/13/04 04/28/04 4104301 

Yld " 

100 

100 



TRC Environmental Corp.

Client Sample ID: A-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:
Matrix:

F4DIO0111-014
GDIGO
WATER

Date Collected:
Date Received:

04/07/04 1100
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter ResUlt Qu.I (2 a+/-) IMC Date Date Batch # Tld I

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD
Gross Alpha 0.55 0 0.90 1.5 04/22/04 04125/04 4113251

Gross Beta 13.0 2.0 1.8 04/22/04 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD
Radium (226) 0.11 U 0.12 0.19 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD
Radium 228 0.38 U 0.38 0.61 04/13/04 04/28/04 4104301 100

NOTE (S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
Bold results are greater than the MDC

U Result is less than-the sample detection limit.

TRC Environmental Corp. 

Client Sample 10: A-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4DIOOlll-014 
Work Order: GDIGO 
Matrix: W.z\TER 

Paruset.er Reault Qual 

GROSS A/B BY GFPC EPA 900.0 MOD 
Gross Alpha 0.55 U 

Gross Beta 13.0 

RA-226 BY EPA-903.0 MOD 
Radiutn (226) 0.11 u 

RA-228 BY GFPC EPA 904 MOD 
Radium 228 0.38 u 

NOTE (S) . 

Data ar~ incomplete K1thOUt the case narr~tive. 

MOe is determined by instrument performance only. 
Bold results are greater than the MOC 

Total 
Uncert. 

(20+/-) 

0.90 

2.0 

0.12 

0.38 

'u Result is less than· the s<mple detection lim1.t.· 

Date Collected: 04/07/04 1100 
Da'te Received: 04/09/04 0900 

Prep Analysi .. 

Moe Dato Date Batch, 

pCi/L 900.0 MOD 
1.5 01/22/D1 04/25/04 4113251 

1.0 04/22/04 04/25/04 4113251 

pCi/L· 903.0 MOD 
0.19 04/13/04 04/28/04 4104300 

pCi/L 904 HOD 
0.61 04/13/04 04/28/04 4104301 

• 
Yld" 

100 

100 

• 



TRC Environmental Corp.

Client Sample ID: SCI3S-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:
Matrix:

F4DlQ01ll-015

GDIG2
WATER

Date Collected:
Date Received:

04/07/04 0925
04/09/04 0900

Total
Uncert. Prep Analys2.

Parameter Result Qual (2 o+/-) M Date Date Batch # Tid %

GROSS A/B BY GFPC'EPA 900.0 MOD pCi/L 900.0 MOD
Gross Alpha -0.3 U 1.5 3.0* 04/22/04 04/25/04 4113251

Gross Beta 2.3 J 1.2 1.8 04/22/04 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (226) 0.41 0.17 0.18 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 225 0.1 0.36 0.61 04/13/04 04/28/04 4104301 100

NOTE (S)

Dat. are incoeploto without the came narrativa-.

is determined by instrument performance only.
results are greater than the lmC

- Result is greater than sample detection limit but less than stated reporting limit.

U Result is less than the sample detection limit.

•• TRC Environmental Corp. 

Cl~ent SamDle 1D: SC13S-D1SSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4DIOOlll-015 Date Collected: 04/07/04 0925 
Work Order: GDIG2 Date Received: 01/09/04 0900 
Matrix: WATER 

Total 
Uncert~ Prop Analysis 

.Pa.ramatQr Result Qual (2 u+/-) HOC Oat .. D"te Batch' Yld ~ 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD 
·GrosS Alpha -0.3 U 1.5 3.0 04122104 04/25/04 4113251 

Gross Beta 2.3 J 1.2 1.8 04/22/04 04/25/04 4113251 

RA-226 BY EPA-903;O MOD pCi/L 903.0 MOD 
lladium (226) 0.41 J 0.17 0.18 04/13/04 04/28/04 4104300 100 

RA-228 BY GFPC EPA 904 MOD pCi/L 90.4 MOD 

Radium 229 0.1 U 0.36 0.61 04/13/04 04128/01 4104301 100 

NOTE(S) 

"o .. ta. are inooap'lets. wi.thout the case narr ... ti".-. 

• 

is determined by inBtrument performance on1y. 
. resul ts are greater than the Hoc 

. Resul.t is greater than sample detection limit but less than stated report1i\g limit. 

" Resul.t is less than the sample detection limit. 



TRC Environmental Corp. I
Client SamDle ID: OBS-2A-DISSOLVED

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:
Work Order:
Matrix:

F4D1001Il-016

GDIG5
WATER

Date Collected:
Date Received:

04/07/04 1430
04/09/04 0900

Total
Uncert. Prep Analysis

Parameter Result Qual (2 o+/-) _C Date Date Batch # tld %

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L .900.0 MOD,

Gross Alpha 2.08 J 0.83 0.86 04/22/04 04/25/04 4113251

Gross Beta 3.0 J 1.2 1.8 04/22/04 04/25/04 4113251

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD

Radium (226) 1.23 0.28 0.19 04/13/04 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD

Radium 228 0.68 J 0.39 0.61 04/13/04 04/28/04 4104301 100

NOTE (S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
Bold results are greater than the MDC

.7 Result is greater than sample detection limit but less than stated reporting limit. 4

TRC Environmemtal Corp. 

Client SamDle ID: OBS-2A-DISSOLVED 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 1D: F4DIOO111-016 Date Collected: 04/07/04 1430 
Work Order: GDIG5 
Matrix: WATER 

ParaJnetor Result Qual 

GROSS A/B BY GFPC EPA 900.0 MOD 
Gross Alpha 2.0B J 

Gross Beta 3.0 J 

RA-226 BY EPA-903.0 MOD 
Radium (226) 1.23 

RA-22B BY GFPC EPA 904 MOD 
Radium 228 0.68 J 

NOTE (5) 

~ata ~e incomplete without the case narrative. 

MOe is determined by instrUment performance only. 
Bold 'results are gr~ater than the MOC' 

Date Received: 04/09/04 0900 

Total 
Uncert. Prep Analysis 
(20+/-) MOe 

Date Date Batch • 

pCi/L ·900.0 MOD. 
0.B3 0.B6 04/22/04 04;25/04 4113251. 

1.2 1.8 04/22/04 04/25/04 4113251 

pCi/L 903.0 MOD 
0.28 0.1.9 04/13/04 04/28/04 4104300 

pCi/L 904 MOD 
0.39 0.61 04/13/04 04/28/04 4104301 

J Result is greater than s~le detection limit but less than stated reporting limit. 

TId .. 

100 

100 



U TRC Environmental Corp.

Client Sample ID: SC14S

Severn Trent Laboratories - Radiochemistry

*Lab Sample ID: F4D100111-017 Date Collected: 04/06/04 1725
Work Order: GDIHC Date Received: 04/09/04 0900
Matrix: SOLID

Total

Uncert. Prep Analysis

Paramater Result Qual (2 o+/-) DDate ate 8atcb I Tld %

Iso URANIUM (SHORT CT) DOE A-01-R MOD pCi/sample A-01-R MOD

Uranium 238 0.31 J 0.12 0.05 04/13/04 04/15/04 4104091 91

NOTE (S)

Data aro-incoasplete without the case narrative.

is3 determined by instrument performance only.
results are greater than the MDC

Result is greater than sample detection limit but less than stated reporting limit.

• TRC Environmental Corp. 

Client Samole 1D: SC14S 

Severn Trent Laboratories - Radiochemistry 

. Lab Sample 10: F4DI00111-017 
W.ork Order: GDIHC 
Matrix: SOLID 

Total 
Uncert. 

Reeult Qual (2 0+/-) 

Iso URANIUM (SHORT CT) ·DO£ A-Ol-R MOD 

Uranium 239 0.31 J 0.12 

• 

NOTE (S) 

Date Collected: 
Date Received: 

MOe 

pei/sample 

0.05 

04/06/04 
04/09/04 

1725 
0900 

Prep An.lysis 
Date Dat .. Batch , 

A-Ol-R MOD 

04/13/04 04/15/04 4104091 

•

. ~. determined by instrument. performance only. 
results are greater than the MOe 

. Result is greater than sample detection limit but less than stated reporting l1lllit. 

rld' 

91 



TRC Environmental Corp.

Client Samnle ID: SCIIS(R)

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4DI.00111-018 Date Collected: 04/06/04 1745
Work Order: GD]IIE Date Received: 04/09/04 0900
Matrix: SOLID

0

Total
Uncort.

(2 .+/-)Parameter Result Qual

Iso URANItM (.SHORT CT) DOE A-01-R MOD

Uranium 238 0.29 J

MDC

pCi/sample
0.05

Prep Analysis
Date Date Batch # Yld %

A-01-R MOD

04/13/04 04/15/04 4104091 T0.12

i

NOTE~ CS)

Data are incomplete without the case narrative.

MC is determined by instrument performance only.
B61d results are greater than the I4DC

J Result is greater than sample detection limit but less than stated reporting limit.
0

TRC Environmental Corp_ 

Client Sample ID: SCl1SCR) 

Severn Trent· Laboratories - Radiochemistry 

Lab Sample 1D: F4Dl.OOIll-018 
Work Order: GDIIIE 

Date Collected: 
Dote Received: 

04/06/04 1745 
()4/09/O4 0900 

Matrix: SOLID 

Parameter Result Qual 

Iso URANItlM (SHORT CT) DOE A-Ol-R MOO 

Urarrl.um 236 0.29 J 

NOTE(S) 

nata are inco~lete without the case narrative. 

MOC 18 dete~ed by instrument performance only. 
Bold results are greater than the ~. 

Total 
Uncert. Prep Analysis 
(20+/-) MoC Date Data 

pCi/sample A-Ol-R MOO 

0.12 0 .. 05 04/13/04 04/15/04 

J Resu1t is greater than· sample detection limi.t but 1esB than statod reporting 1i.m:lt. 

Batch , 

4104091 

Yld' 

l' 



W TRC Environmental Corp.

Client. Sample ID: SC12S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4D100111-019 Date Collected: 04/07/04 2045
Work Order: GD1IIG Date Received: 04/09/04 0900
Matrix: SOLID

Total

Uncert. prep Analysis

Paramoter. Result Qual (2 c/-) Date Date Batch # rld

Iso-URANIUM (SHORT CT) DOE A-01-R MOD pCi/sample A-01-R MOD
Uranium 238 0.43 J 0.14 0.06 04/13104 04/15/04 4104091 98

NOTE IS)

Data are incomplete without the case narrative... a- determined by instrument performance only.
results are greater than the N)C

Resnlt is greater than sample detection limit but loss than stated roporting limit.

• TRC Environmental Corp_ 

Client.Samole ID: SC12S 

severn Trent Laboratories - Radiochemistry 

Lab Sample 1D; F4DI00II1-019 
Work Order: GDIIlG 

Matrix: SOLID 

Par.uwtar . Qual. 

Iso·URANIUM (SHORT CT) DOE A-OI-R MOD 

Uranium 238 0.43 J 

• 

NOTE(S) 

Da~~ are 1.nccmpleite without the case JUU:xati ... e .. 

• 

is. determined by instrument pedorlllance only. 
r .. sul.ta are greater than thG MOe 

Total. 
vncert. 

(2 n+/-) 

0.14 

Dil t.€ Co 1 lected : 
Date Received; 

HOC 

pCi/sample 

0.06 

04/07/04 
04/09/04 

201\5 
0900 

prep Anal.yais 
pate Date Batch I 

A-OI-R MOD 

04/13/04 04/15/04 4104091 

Result ia gr .. ",ter than sampl. .. datection limit but l .. as than: statod r .. porting limit. 

rld , 

98 



TRC Environmental Corp.

Client Sample ID: SC32S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4DI00111-020 Date Collected: 04/07/04 2050
Work Order: GDlHH Date Received: 04/09/04 0900
Matrix: SOLID

Total
uncert. Prep Analysis

paraator Reslult Qual (2.4/-) Date Date Batch # Yd %

Iso URANIUM (SHORT CT) DOE A-01-R MOD pCi/sample A-01-R MOD

Uranium 238 0.48 J 0.15 0.05 04/13/04 04/15/04 4104091 95

0

NOTE (S)

Data are incomplete without the case narrative.

MDC is determixied by instrument performance only.
Bold results are greater than the MDC -

i Result is ea- ýU- 10 A- I imi t ý--t la 9 *Nan stated r orti limitgr n 8-..r ac on s - -W

TRC Environmental Corp. 

Client Sample ID: SC32S 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4DIOOlll-020 
Work Order: GDIHH 
MatriK: SOLID 

Parmotor Reault Qual. 

Iso URANIUM (SHORT CT) DOE A-Ol-R MOD 
UraniUlll 238 0.49 j 

NOTE(S) 

Data are incomplete Nitbo~t the. case narrative. 

)IDC is datermi.J)ed by inBtxument performance only. 
Bold results a>:e greater than the MOe 

Total 
Ohcert. 

(2 cr+/-) 

0.15 

Date Collected: 
Date Received: 

HOC 

pet/sample 
0.05 

04/07/04 
04/09/04 

2050 
090.0 

P.r:ep Analysi.s 
Date Date Batch t 

A-OI-R HOD 
04/13/04 04/15/04 4104091 

J Resu1t is greater than sample detection lillli t but less than stated reporting limit. 

nd' 

9S 



TRC Environmental Corp.

Client Sample ID: W2 (R)

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:

Work Order:

Matrix:

F4D1001.1iI -021

GD~IRK

SOLID

Date Collected:
Date Received:

04/06/04 1800.
04/09/04 0900

Total

Uniert. Prep Analysis
Parameter Result Qual (2 u+/-) .DC Date Date Batch # Yld %

Iso UTANIUM (SHORT CT) DOE A-01-R MOD pCi/sample A-01-R MOD
Uranium 238 0.38 0.13 0.05 04/13/04 04/15/04 4104091 90

NOTE (S)

Data arm incomplete without the case narrative. -

.i determined by instrument performance only.
results are greater than the NDC

Result is greater than sample dotection limit but less than stated reporting limit.

• TRC Environmental Corp. 

Client Sample ID: W2(R) 

Severn Trent Laboratories - Radiochemistry 

Lab Sample 1D: F4DIOOtl1-0?1 
Work Order: GDIHK 
Matrix: SOLID 

'l'ota1 
Uncert. 

taruieter Result Qual (26+/-) 

Iso URANIUM (SHORT CT) DOE A-OI-R MOD 
Uranium 238 0.38 J 0.13 

:. 

NOTE(S) 

Data are incomplete vitho~t the case narrative . 

[late Collected: 
Date Received: 

HOC 

pCi/sample 

0.05 

04/06/04 
04/09/04 

1800 
0900 

prep Analysis 
Date Date Batch • 

A-OI-R MoD 

04i13/04 04/15/04 4104091 

• 

i8 determined by instrument performance only. 
results are greater than the HOC 

Result is greater than sample detection limit but less than stated report1ng limit. 

"Yld' 

90 



TRC Environmental Corp.

Client Sample ID: A

Severn Trent Laboratories - Radiochemistry

Lab Sample ID:

Work Order:

Matrix:

F4DI00111-022

GDlHN
SOLID:

Date Collected:
Date Received:

04/07/04 1100
04/09/04- 0900

Total
Unqert.

Prep Analysis
T) 1.t. q%,, • 1 44÷• S ViA SParamtaur h Date Date B

Iso URANIUM (SHORT CT) DOE A-01-R MOD pCi/sample A-01-R MOD

Uranium 238 0.31 J 0.12 0.09 04/13/04 04/15/04 4104091 09

NOTE (S)

Data are incomplete without the case narrative.

HDC is determined by instrument performance only.
Bold rosults are greater than the NOC

I kesult is greater than sample. detection limit but less than stated reporting limit.

TRC Environmental Corp. 

Client Samnle ID: A 

Severn Trent Laboratories - Radiochemistry 

Lab Sample ID: F4D1001I1-022 
Work Order: GDIHN 
Matrix: SOLI D 

P .... ramotor Result Qual 

Iso URANIUM (SHORT CT) ,DOE A-O~-R MOD 

Uran.illJll 239 0.31 J 

NOTE(S) 

Data. are i"ncoUlp1ete without the case narrative. 

HOC is determined by, instrument performance oruy. 
Bold rosults are greater than the MOe 

Total 
lJn!,<,rt. 

(20+/-) 

0.12 

Date Collected: 
Date Received: 

MOe 

pCi/s8.Jriple 
0.09 

Prep 
Date 

04/07/04 1100 
04/09/04' 0900 

Analysis 
Date Batch , 

A-OI-R MOD 

04/13/04 04/15/04 4104091. 

;J 'Result is greater than sample, detection 11Ja1t but less than stated report1ng limit. 

rId' 

99 

• 



TRC Environmental Corp.

Client Sample ID: SC13S

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4D1001.1-023 Date CD11ected: 04/07/04 0925
Work Order: GD].HR DaLe Received: 04/09/04 0900
Matrix: SOLID

Parameter Result Qual

Iso URANIUM (SHORT CT) DOE A-01-R MOD

Uranium 238 0.24 J

Total
uncert.

(2 •÷/-) MDC

pCi/sample

0.11 0.07

Prep Analysis
Date Date Batch # Yld I

A-01-R MOD

04/13/04 04/16/04 4104091 93

NOTE(S)

Data are incomplete without the case narrative.

* s determined by instrument pQrformance only.
results are greater than the HDC

Result is greater than sample detection limit but less than stated reporting limit.

• TRC Environmental Corp. 

Client Sample ID: SC13S 

Severn Trent Laboratories - RadiochemistrY 

Lab Sample I[j: F4DI00l11-023 
Work Order: GDIHR 

Matrix: SOLID 

I'araaeter Resu1t 

Iso URANIUM (SHORT CT) DOE A-OI-R MOD 

Uranium 238 0.24 J 

NOTE(S) 

Data are incomplete without the case "narrative . 

• 

ill clat .. rmin&d by instrumont pcu:formancG only. 
resu1 ts are greater than the HOC 

Tota~ 

Uncert". 

(2 c+/-) 

0.11 

Date C:Jllected: 
Dale Received: 

MOe 

pCi/sample 

0.07 

04/07/04 
04/09/04 

0925 
0900 

Prep Analysi.s 
Data Data Batc:b • 

A-OI-R MOD 

04/13/04 04/16/04 4104091 

Resu1t is greater than sampl.e detection limit but l.ess than stated reporting l.imit. 

Yld' 

93 



TRC Environmental Corp. I
Client Samnle ID: OBS-2A

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F4DI0011!-024 Date C.llected: 04/07/04 1430
Work Order: GDIHV Date Received: 04/09/04 0900
Matrix: SOLID

Total
Uncert. Prep Analysis

parametee Result Qual (2 Y+/-) HDC Date Date Batch # ld %

ISO URANIUM (SHORT CT) DOE A-01-R MOD pci/sample A-01-R MOD
Uranium 238 0.32 J 0.13 0.07 04/13/04 04/16/04 4104091 89

NOTE(S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.

Bold results are greater than the MDC

J Result is greater than sample detection limit but less than stated reporting limit.

0

TRC Environmental Corp. 

Client Sample ID: OBS~2A 

Severn Trent Laboratories - Radiochem~stry 

Lab Sample 1D: F4DIOOIII-024 
Work Order: GDIHV 
Matrix: SOLID 

Param.otor 

Iso URANIUM (SHORT CT) DOE A-Ol~R.MOD 
Urimium 239 0.32 J 

NOTE (S) 

DAta are ~coaplete w~tbout the case narr&tiv&. 

MIlC i.B determined by instrument performance only. 
Bold results are greater than the MOC 

Total 
Uncert. 

12 (J+/-) 

0.13 

nate Ccllected: 
Date Received: 

MIle 

pCi./sample 

0.07 

04/07/04 
04109/04 

1430 
0900 

Prep Analysis 
Date DAte Batch • 

A-OI-R MOD 
04/13/04 04/16/04 4104091 

J R."oult is greatar than .ampla datection limit but lass than Btated reporting limit. 

nd' 

89 



METHOD BLANK REPORT

Severn Trent Laboratories - Radiochemistry

Client Lot ID:

Matrix:

Parameter

F4DI00111.
SOLID

Total
Uncert.

(2 o+/-)

Lab Sample ID

Prep Analysis
Date DateResult Qual Batch I lId 4HDC

Iso URANIUM (SHORT CT) DOE A-01-R MOD

uranium 238 0.22 J

pCi/g

0.10

A-01-R MOD

0.05

F4DI30000-091B

04/13/04 04/16/04 4104091 87

NOTE (S)

Data are incomplete without the case narrative.

determined using ins trument performance only

*results axe greater than the MDC

f Res-ult is greater than sample detection limit but less than stated reporting limit.

U Result is less than the sample detection limit.

• METHOD BLANK REPORT 

Severn Trent Laboratories - Radiochemistry 

Client Lot 1D: 

Matrix: 

'ar .... ater 

F4D100lJl 
SOLID 

~sult Qual 

Iso URANIUM (SHORT CT) DOE A-OI-R MOD 

urani.Ul!l 238 0.22 J 

NOTE (S) 

Data are incomplQta" without ~ caSe narrative . 

Toul 
Uncliitrta Prep 
(2 0+/-) HOC Date 

pCi/g A-OI-R MOD 

0.10 0.05 04/13/04 

• 

is determined using instrument performanca only 
xesul.ts axe g:r:eatez: than the MDC 

J Rosul.t i.s gr .... b.r than 8BIIIP1 .. datGetion 1im:i.t but l .... s than statad r .. porting lilllit. 

U Resltlt i.s less than the SlUIPle detecti.on limit. 

I>ab Sample :ID 

Analysis 
Date Batch • Yld' 

F4D130000-091B 

04/16/04 4104091 87 



0
METHOD BLANK REPORT

Severn Trent Laboratories - Radiochemistry

Client Lot ID:

Matrix:

F4DI00111
WATER

Total
Uncort.

samaple ID

Prep Analysis

Parameter Result Lua o42 i- MDC Date Date Batch # Yld V

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD F4D120000-230B

Radium (226) 0.033 U 0.097 0.18 04/12/04 04/27/04 4103230 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD F4D120000-231B

Radium 228 0.28 U 0.27 0.43 04/12/04 04/27/04 4103231 99

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD F4DI30000-300B

Radium (226) 0.03 U 0.11 0.21 04/13104 04/28/04 4104300 100

RA-228 BY GFPC EPA 904 MOD pCi/L 904 MOD F4DI30000-301B

Radium 228 0.24 U 0.37 0.61 04/13/04 04/28/04 4104301 99

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D190000-168B

'Gross Alpha 0.03 U 0.40 0.77 04/19/04 04/23/04 4110168
)Gross Beta 1.3 U 1.1 1.7 04/19/04 04/23/04 4110168

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D220000-251B

Gross Alpha -0.12 U 0.46 0.91 04/22/04 04/25/04 4113251
Gross Beta 0.3 U 1.1 1.8 04/22/04 04/25/04 4113251

NOTE (S)

Data are incomplete without the case narrative.

MDC is determined using instrument performance only
Bold results are greater than the MDC

J Result is greater than sample detection limit but less than stated reporting limit.

U Result is less than the sample detection limit.

METHOD BLANK REPORT 

Severn Trent Laboratories - Radiochemistry 

Client Lot TD: F4DI00.111 
t-JATER Matrix: 

Paraaator J\e:nllt 

RA-226 BY EPA-903.0 MOD 

RadiUlD (226) 0.033 

RA-228 BY GFPC EPA 904 MOD 

Radium 22B 0.28 

,RA-226 BY EPA-903.0 MOD' 

Radium (226) 0.03 

RA-228 BY GFPC EPA 904 MOD 

Radium 228 0.2-1 

GROSS A/B BY GFPC EPA 900.0 MOD 

GlOSS Alpha 0.03 

.lcross Beta 1.3 

GROSS A/B BY GFPC EPA 900.0 MOD 

Gross Alpha -0.12 

Gross Beta 0.3 

NOTE(S) 

Qual 

U 

U 

I) 

U 

U 

U 

U 

U 

Data are incomplete without the CAse narrat~ve. 

Total 
Uncert~ 

12 cr+/-) 

pCi/L 
0.091 

pCi/L 
0.27 

pCi/L 
0.11 

pCi/L 
0.37 

pCi/L 
0.40 
1.1 

pCi/L 
0.46 
1.1 

MOe is determined using instrument performance only 
,Bold resu1.ts are greater than the MOe 

Prep 

HOC 
Date 

903.0 MOD 

0.18 04/12/04 

904 MOD 

0.43 04/12/04 

903.0 MOD 

J.21 04/13/04 

904 MOD 

0.101 04/13/01) 

900.0 MOD 

0.77 04/19/04 

1.7 04/19/04 

900.0 MOD 

0.91 04/22104 

1.8 04/22/04 

J Result' is ,greater than sampLe detection liJrit but less than stated reporting Li.mit. 

U R.esul.t is less than the sample detection l.imit. 

• 
Lab Sample ID 

Analysis 
Date Batch , nd' 

F4D120000-230B' 

04/27/04 4103230 100 

F4D120000-231B 

04j27/04 410]231 99 

F4D130000-300B 

04/28/04 4104300 100 

F4D130000-301B 

0~/28/04 4104301 99 

F4D190000-168B 

04/23/04 4110168 • 04/23/04 4110168 

F40220000-251B 

0~/25/04 4113251 
04/25/04 4113251 



Laboratory Control Sample Report

Severn Trent Laboratories - Radiochemistry

Client LOL ID:

Matrix:

F4D100111
WATER

Total
ttncort.

Lab Sample ID

QC Control
D •

Parameter . .n a -+- MDC t

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L .900.0 MOD F4DI90000-168C

Gross Beta 95.5 89.4 9.4 1.7 94 (71 - 114)

Batch#: 4110168 Analysis Date: 04"/23/04

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D190000-168C

Gross Alpha 51.4 43.8 5.2 0.8 85 (67 - 113)

Batch V: 4110168 Analysis Date: 04/23/04

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D220000-251C

Gross Beta 95.5 91.7 9.7 1.8 96 (71 - 114)

Batch#: 4113251 Analysis Datat 04/25/04

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D220000-251C

Gross Alpha 51.4 50.7 5.9 0.7 98 (67 - 113)
Batch #: 4113251 Analysis Date: 04/25/04

Calclatonsarcparormd bfor rondig t a~id ound-off arror in coalculatad results

• 
client Lot ID: 
Matrix: 

Laboratory Control Sample Report 

Severn Trent Laboratories - Radiochemistry 

F'4DIOOlll 
vlATER 

"rot .. l 
Uncort. 

Lab Sample ~D 

QC COntrol 

Parameter Spi.ke Amount Result (2 ,,+/-) MDe '" Yld '" Rae L.l.mits 

GROSS AlB BY GFPC EPA 900.0 MOD pCi/L .900.0 MOD F4D190000-168C 

Gross Beta 95.5 39.4 9.4 1.7 94 (71 - 114) 

Batch t; 4110168 Analysis Date:. 04"123/04 

GROSS AlB BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D190000-168C 

Gross Alpha ~l. 4 43.8 5.2 0.8 85 (67 - 113) 

Batch II: 4110163 Analysis Date~ 04/23/04 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F40220000-251C 

Gross Beta 95.S 91.7 9.7 1.R 96 (71 - 114) 

Batch I: 4113251 Analysis Dat.Q! 04/25/Q.1 

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D220000-251C 

Gross Alpha S1. 4 50.7 5.9 (L 7 98 (67 - 113) 

Batch It; 4113251 Analysis Dato: 0417.5/04 • 

• NOTE IS) 

. NIle is <kItormi.ned by instrument porfonaanca only 
C.lcu~~tions arQ p9rfo~ beforo rounding to avoid ro~o£f orroe in c~cu1atod r08ult. 



Laboratory Control Sample/LCS Duplicate Report

Severn Trent Laboratories -Radiochemistry

Client Lot ID:

Matrix:

F4D100111
SOLI D

Total Lab Sample ID

Uncert. QC Control

Parameter Spike Amount Result (2 o+/-) S Yid % Reac Limits Precainon

iso URANIUM (SHORT CT) DOE A-01-R MOD pCi/g -A-01-R MOD F4D130000-091C

Uranium 234 19.6 16.5 .2.6 87 84 (70 - 130)
Spk 2 19.6 18.8 3.0 82 96 (70 - 130) 13 tRPD

Uranium 238 19.6 18.9 2.9 87 96 (70 - 130)
Spk 2 19.6 16.4 2_5 82 84 (70 - 130) 14 %RPD

Batch #: 4104091 Analy.is Date: 04/16/04

0

NOTR IS)

Calculations are poefozvad before rounding to avoid round-off error in calaulated results

Client Lot 10: 

Matrix: 

ParaJlKtter 

Iso URANIUM (SHORT 

Or·anium 234 

Spk 2 

Uranium 238 
Sp" 2 

NOTE (S) 

Laboratory Control Sample/LCS Duplicate Report 

Severn Trent Laboratories -Radiochemistry 

F4DIOOlll 
SOLID 

Spilte Amount Result 

CT) DOE A-OI-R MOD 

19.6 16.5 
19.6 18.8 

19.6 16.9 
19.6 16.4 

8atch 1/: 4104091 

pCi/g 

Total 
Uncert. 

(20-+/-) , Yld , Rae 

A-OI-R HOD 

.2.6 87 84 

3.0 92 96 

2.9 87 96 
2.1 82 84 

Analysis Date: 

Lab Sauple :II> 

QC Control 
Limits· Prec.ia:ioD 

F4D130000-091C 

(70 - 130) 
(70 - 130) 13 ~RPD 

(70 - 130) 

PO - 130) 14 \RPD 
04/16/04 

calculations are perfo~ befor .. rounding to avoid round-:-off error in c:aloulatod r ... u1b 

• 

• 

• 



Laboratory Control Sample/LCS Duplicate Report

Severn Trent Laboratories - Radiochemistry

Client Lot ID:
Matrix:

F4DIO0111
WATER

Total
Uncert.

Lab Sample ID

QC Control .^-•. ^LD 4

Parameter Spike Amount Roesult (2 a+/-) % Yld % Rec Limits

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD F4DI20000-230C

Radium (226) 11.3 9.5 1.1 100 84 (60 - 150)
Spk 2 11.3 103 1 100 92 (60 - 150) 8 %RPD

Batch 9: 4103230 Analysis Date: 04/27/04

R-k228 BY GFPC EPA 904 MOD pCi/L 904 MOD F4D120000-231C

Radium 228 6.24 5.28 0.83 91 85 (60 - 149)
Spk 2 6.24 4.84 0.7r 98 78 (60 - 149) 9 %RPD

Batch *: 4103231 Analysis Date: 04/27/04

RA-226 BY EPA-903.0 MOD pCi/L 903.0 MOD F4DI30000-300C

Radium (226) 11.3 10.4 1.2 100 92 (60 - 150)
Spk 2 11.3 10 1.2 100 89 (60 - 150) '4 %RPD

Batch *: 4104300 Analysis Date: 04/28/04

RA7228 BY GFPC. EPA 904 MOD pCi/L 904 MOD F4DI30000-301C

um228 6.24 5.74 0.81 99 92 (60 - 149)
Spk 2 6.24 5.82 0.83 95 93 .(60 - 149) 1 %RPD

Batch #: 4104301 Analysis Date: 04/2f3/04

Calculations mare performed before rounding to avoid round-off error in calculated results

e 
Laboratory Control. Sampl.e/LCS Dupl.icate Report 

Severn Trent Laboratories - Radiochemistry 

Client Lot ID: FIiDIOOlll 
WATER Matrix: 

»ara:moto:c Spilt" Amount 

RA-226 BY EPA-903.0 MOD 

Radtum (226) 11.3 
Spk 2 1L3 

Batch t: 

RA-22B BY GFPC EPA 904 MOD 

Radium 228 6.?4 
Spk ~ 6.24 

Batch t: 

RA-226 BY EPA-90J.O MOD 

Radi.um (Ub) 11.3 
Spk 2 11.3 

Batch t: 

RA:-22B BY GFPC. EPA 904 MOD eum 228 6.14 
Spk 2 6.24 

Batch' : 

LIS) 

Total 
Uncert. 

Result (20+/-) i< Yld " Ree 

.pCi/L 903.0 MOD 

9.5 1.:!. 100 84 
10.3 1.2 100 n 

4103230 Analysis Date: 

pCi/L 904 MOD 

5.26 0·.83 91 85 
1.84 0.16 98 is 

43037.3J Anal.ys1.s Date: 

pCi/L 903.0 MOD 

10.4 1.2 100 92 
10 1.2 100 89 

4104300 Analysi.s Date: 

pCi./L 904 MOD 

5.14 0.81 99 92 
5.82 0.83 95 93 

41U43U1 Analysis Date: 

Calculations are performed before round.inq t:o avoid round-o£~ error in calcu1ated res1Il.ts 

Lab Sampla II> 

QC Control. 
Precision 

Lilllita 

F4D120000-230C 

(60 - 150) 
(60 - 150) 6 tRPD 

04/27/04 

F4D120000-231C 

(60 - 149) 
(60 - H9) 9 \RPD 

04/27/04 

F4D130000-300C 

(60 - 150) 
(60 - 150) ·4 tRPD 

04/26/04 

F4DIJOOOO-301.C 

(60 - 149) 
.(60 - 149) 1 \RPD 

04/211/04 



0
DUPLICATE EVALUATION REPORT

Severn Trent Laboratories - Radiochemistry

Client Lot ID:

Matrix:
F4DIIO011l
WATER

Date Sampled:

Date Received:
04/05/04
04/06/04

Parameter
SAMPLE
Result

Total
Uncert.

(2o +/-)
DUPLICATE

-k yid Result

Total
Uncert.

(2 y t/-)

QC Sample ID

Yid Precision

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD C4D060139-002

Gross Alpha 2.8 3 1.3 2.2 J 1.1 24 %RPD

Gross Beta 5.8 1.4 3-9 3 1.2 39 %RPD

Batch 0: 4113251 (Samplc) 4113251 'Duplicate)

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D090319-001

Gross Alpha 0.31 U 0.75 1.16 U 0.90 116 %RPD

Gross Beta 3.8 J 1.4 3.5 J 1.4 7 %RPD

Batch #: 4110168 (Sample) 4110168 [Duplicate)

a

NOTE (S)

Data aze ineomlete without the case narrative.

:Calculations are performed before rounding to avoid round-off error in oalculated results

J Result is greater than sample detection limit but less than stated reporting limit.

U Result is less than the sample detection limit.

Client Lot 1D: 

Matrix: 

DUPLICATE EVALUATION REPORT 

Severn Trent Laboratories - Radiochemistry 

F1DIOOlll 
WATER 

Total 
Uncert. DUPLICATE 

Date Sampled: 

Date Received: 

Total 
Uncert. 

04/05/04 
04/06/04 

OC Sample :10 

par_tar 
SAMPLE 
Result (2(1 +/-) '\. Yld Rasult (2 0+/-) .. Yld Precision· 

.,j 

GROSS.A/B BY 

Gros:5 Alpha 
Gross Beta 

GROSS A/B BY 

Gross Alpha 

Gross Beta 

NOTE(S) 

GFPC 

GFPC 

EPA 900.0 MOD 

EPA 

2.B J 

5.B 

Batoh .: 

900.0 MOD 

0.31 

3.B 
U 

J 

Batch .: 

1.3 

1.4 

4113251 

0.75 

1.4 

411016B 

Da~ :·UD i.ncompl.et.e without the case narrative~ 

pCi/L 900.0 MOb 

2.2 J 1.1 

3.9 J 1.2 

(Sample) 4113251 [lJuplicilte) 

pCi/L 900.0 MOD 

1.16 U 0.90 

3.5 J 1.4 

(Sample) 4110168 [Duplicate) 

,caJ.~ationll ;u:e perLormed _0%8 rounding to avoid round-off error in ca1~ted roeult. 

J Result is qreater than sample detection limit but less than stated reporting limit. 

U Result i.s l.ess than the aaDple detection limit. 

C40060139-002 

24 

39 

F4D090319-001 

116 

1 

\RPD 

'RPD 

\RPD 

%RPD 



MATRIX SPIKE REPORT

Severn Trent Laboratories - Radiochemistry

Client Lot Id:

Matrix:

E'4DO90319

WATER

Date Sampled:

Date Received:

04/08/04

04/09/04

Spike Spike
Total
Uncert. Spike Sample

Total
Uncert.

QC Sample ID

QC Control
Ps rams• ht

Amount Result (2a+/-) la. RQSUelt (2. +/-) %YLD %REC Limits

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD F4D090319-001

Gross Beta 106 107 II .3.8 1.4 97 (50- 150)

Batch N: 4110168 Analysis Date: 04/23/04

GROSS A/B BY GFPC EPA 900.0 MOD pCi/L 900.0 MOD .r4D090319-001

Gross Alpha 57.2 53.7 6.9 0.31 0.75 93 (50- 150)

Batch I: 4110168 Analysis Date: 04/23/04

NOTE(S)

Data are incomplete without the case narrative.

Cglations are performed before rounding to avoid round-off errors in calculated results.

• MATRIX SPIKE REPORT 

Severn Trent Labor-atories - Radiochemistry 

Client Lot ld: F4D090319 

WATI!:R MatriK: 

Parameter 
Sp~ke 

Amount-

GROSS A/B BY GFI'C EPA 900.0 MOD 

Gross Beta 106 

Batch 11: 

GROSS A/B BY GFPC EPA 900.0 MOD 

Gros," Alpha 57.2 

Batch it: 

• 

Spike 
Result 

107 

U10168 

53.7 

4110166 

Data are incomplete without the case narrative. 

Total 
Uncert. 
(2" +/-) 

pCi/L 

11 

Spike 
Yld. 

Date Sampled: 

Date Received: 

Sample 
Result 

Total 
uncert. 

(2 n +/-) 

900.0 MOD 

-3. B 1.4 

Ana_lysis Date: O~'23/04 

pCi/L 900.0 MOD 

6.9 0.31 

Analysis Date: 

~ations are performed before rounding to avoid round-off errors in calculated results~ 

04/0B/04 

04/09/04 

QC Sampl.. 10 

%YLD \REC 

OC-COntrol 
Liud.ta 

F4D090319-001 

97 (50 ..: 150) 

F4D090319-001 

93 (50 - 1501 



*
.MATRIX SPIKE/MATRIX SPIKE DUPLICATE REPORT

Severn Trent Laboratories - Radiochemistry

Client Lot ID:

Matrix:

M4060139
WG

Date Sampled:

Date Received:

04/05/04 1300
04/06/04 1000

Parameter
Spike SPI1(E
Amount Result

Total
Uncert.

(2 c+/-)

Spike SAMPLE
Yld Re.ult

Total

Uncort.

(2. +/-)

QC Sample ID

% Yld %Ree
QC ContrXol
Limits

GROSS A/B BY GFPC EPA 900.0 pCi/L 900.0.MOD C4D060139-002

Gross Alpha 57.2 51.0 6.6 2.8 J 1.3 .84 (50 - 150)

Spk2 57.2 52.8 6.8 2.8 J 1.3. 87 (50 - 150)
Precision: 3 %RPD

Batch 4: 4113251 Analysis date: 04/25/04

GROSS A/B BY GFPC EPA 900.0 pCi/L 900.0 MOD C4D060139-002

Gross Beta 106 126 13 5.8 1.4 113 (50 - 150)

Spk2 106 124 13 5.8 1.4 112 (50 - 150)
PrQcision: I %RPD

Batch V 4113251 Analysis date: 04/25/04

NOTE (S)
oata aee incomplete without the case narrative.

Calculations are pafor•o•d before rounding to avoid round-off exrow in calculated result.

Client Lot ID: 
Matrix: 

Parameter 

GROSS A/B BY GFPC 

Gross Alpha 
Spk2 

GROSS A/B BY GFPC 

Gross Beta 
Sple2 

NOTE (8) 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE REPORT 

Severn Trent Laboratories '- Radiochemistry 

C4D060139 
~~G 

Splke 
Amount 

EPA 900.0 

57.2 

57.2 

Batch 

EPA 900.0 

106 

106 

Batch 

SPllO!: 
Resu~t 

51.0 

52.B 

.: 4113251 

126 

124 

t, 4113251 

'l'otal 
Uncort. Spiko 

(2 u+/-) Yld 

pCi/L 

6.6 

6.8 

Date Sampled: 

Date Received: 

SAMPLE 
RQ8ult 

900.0. MOD 

2.B J 

2.B J 

Total 
Unc&xt. 

(2" +/-) 

1.3 

1.3 

04/05/04 
04/06/04 

1300 
1000 

QC sample ID 

.. Yld 'Rec 
QC Control 
Lim1t" 

C4D060139-002 

PrQcie.ion: 

.84 

87 

3 

(50 - 150) 

(50 - 150) 
'l.RPD 

Ana.lysis dat:oe: 04/25iO~ 

pCi/L 900.0 MOD 

13 

13 

5.8 

5.8 

Analysi .. date, 

1.4 

1.4 

04/25/04 

pracision: 

C4D060139-002 

113 

112 
1 

(50 - 150) 

(50 - 150) 
%RPD 

9ata axe 1ncoaplete without the case narrative. 

C.lcu1atione are perfo~ b.£ore ~oundiD9 to avoid round-off errox in calCQ~Abed re.u~t. 

• 

.' 



June 9. 2005

Mr. David R. Smith
Shieldalloy Metallurgical Corporation
12 West Boulevard, PO Box 768

Newfield. NJ 08344

Re: Results Of Ground Water.Sampling (April 13, 2005)

Deai Mr :Smith:

.nitegrated Environmentaj Management, Inc(IEM)is pleased to provide• yu Awih tle Cert-iicatesipAiial!iv:t>
fro0m a"ig6tpdwatiersampling-round th0at 0tokplace on April 13. 2005. Thesamples:werecol'lected from f6ur

(4O) on-site welIs and from a well that belongs t6 the Borough-of Newfiield.

The samples were collected by a representative of TRC, inc.ý, and fo0varde-. without. preservafiv[e, to
Out. -re-ac'h- Labofatory in Broken Arow, ,OK. 2 Attac•ment I cohtains"thep§eifikations&f0r analysis'of the
samples. Attachment 2 contains the Certificates.of Analysis. Taible1, blo•, islanIummiaryof firidibig•'for
a-i.-unffilti-ed" aliquot:3

Table I
:'.Wel I.I D Ra~lifonulid6 Ctonceintration (picUi-es.perliter)

WO "! -n cod. PQ . ...
9- , ,___________ - ---.- ,- -----ý-.

C Ra-226 Ra-228 Th-232 Th-230 Thý-228 U-.2.38 I U-235 U-2.34:

<0.454 <6.9 <0.335  <0.751 <0.455 0.725 0.628 3.65

SG laS <0.293 1.79 <0.336 I <0,636 <-0366 _03 A <1.29 2 89

SC12S <0.325 4.47. 60.46 <0.674 <0-.227 .I 0:272 <0.1454 0:27

SC1U3S <0.418 7.64 ý0-2.1i 0.606 <0267 1:86 <0.498 2.5-7

BNA5- <1.00 5.54 04.4. <0653 <0.405 a271 0.5632. 0.645,
Statistially-signrificanl results are.shaddý.
B ckt nr•d (up-gradient and off of the Shie dalty: property) well

'rhe Ne-n ilLd i-wll is. up-graidient (if the Shieldallo'y Me illurgiclI Corporaition (tShiidaldloy) plant. ,nd is thus reprcsefltaiive-.o ,
-bad *riminiul" groundwatuer.

OmrIT~a~ 1I ihoraiorv is a NEL\C-Certificd Ifiboratory Vor radioanalx tical seirv iu..

T he g'ross alpha and iross beta results. %vbih wvould: ty~picI I be, usellul Is 4Lenn 'lu~ .re nut np orted. in ihc tahls in this
nletr s.ince isotopic dO ilses were performed on all s ImnpIle T hey are. however tontained in the Certilhicte ol'Anfllvsis;

If ina muml icl result did not have stat~risial confide~nce ( I result isý Ioxver than theini nminmm detectabl -e concentration.
CalOkI mkd Ino eac~h an mlvsis). a --<MI)DC. xaite is recorded m 1k.he tabls insiiid.

• 

• 

• 

June 9. 2005 

ML David it Smith 
5!1ieI9~J\9y\\iletallurgical Cotppration 
12 West Boulevard, PO Box 76.8 
Newti¢J(I, N) 08344 

RI,': Resitlts of Ground Wl11erS:'lJilpling(April 13,2005) 

IIHegnnetll3llVironinenta,1 ManagenienJ~ Int,(JEM)is ple<1sed.to prbviQi:!Yi?u",}thtlie Cer{ltJclltespfAliili~s:is 
IrOnl !\gl~\.)Ulld\va(ersampliilgt·{)und tha~took place on Apri I 13,2005'. Thesmripleswere:collected from four 
(4}:olhsite wellsund tro~lla well that beJbngs to' theBorollghofNewfl~!o/ . 

The samples were collected by a representative of TRC, Inc"ar;t4forW~rQ~q; wjtholltpr~servll(iye', W 
Qmi:eoc!l . .Laboratory i It BfQk~n'Ari;qW,OK: J(Attai;/iment J coiJt~ins'th¢;sp~ci,ti~ations'fQr itnalys Is.,of\the 
samples: Attachment 2 contuinsthe CemfieatesofAnul~sis; TabJer,>b¢.I(;~y;js"a.:slllT1nrary~ffl~(NlJg~~f6t . 
a't'l.·"tillttil¢te'd;o at iquCit:;'~ 

Table 1 

'Well !D 

• ,StatistitaIlY'sigriificanl results aresna.detj • 
•• ,Ba,,*9murid (up-gradient and· off of the Slllelila\loy property) well 

I The Newfield well is up-gradient ()fthe Shidd:illoy Metallurgical Corporation rShiddalloy)planL .and is thus ri:prCSCnlalivii,O( 
"had:griluillr' grOlindwala. 

~. Oillri:;khI.Olhi)Tatory is a NELAC-Cerlilied 1:~l>braloty for radioanalylicalsen·ic.cs. 

, TIn: ,grtlss alpha and gross heta results. which \voliid,typicallyhc userul as scr'ci:ni'rlgv,~!UI!s,,~r¢ not reported. in Iheiablcs in this 
lcth:r sinte iSOIopic analyses lVen: perrormcdon alLsampies. They arc, howcver •. containcuin the'Certilicates of Analysis: 

j ILUI. analytical result did not have statistical corifidence(i.c .. thc rcsult is·low.cr thanlht lTiiliimum detcctahle i:linccntratllill 
ca!cubh:tflill' each analysis). a "<!VIDe· valut; is rccordcd.inthc lahlcsinsic:IIL 



Table 2 is a summary of findings for a "filtered" aliquot, the result of which can.be compared to.applicable

drinking water standards:

ThhlP 1

Well ID Radionuclide Concentration (picocuries per liter)"

Ra-226 Ra-228 Th-23-2 Th-230 Th-228 1 U-238 U-2351 U-234

SC25S <0.'352 1.18. <0.301 <08 <0.455 0.725 0.6281 3.65

SCiS I <0.431 5.50 <0.256 <0.696 0.373 <1.77 <0.942 <1.91

SC12S 0;598: 2.28 0.312 <0.648 <0.222 <0.483 <0.281. 0.666

SC13S <0.715 <0.532 <0.207 <0.587 <0.232 1.25 <0.220 i114

BN4-05- <0.459 6.39 - 0.310 <0.616 0.177 0.527 1 033.1 1.23
Statistically-significt nt rbsults a•-reshaded.
Background (up-gradient and off of the Shieldalloy property) well

To interprel the Table.2 data,, a comparison to.:the maximum .contaminant levels (MCLs)for radionuclides
proniulgated by the U.S. Environmental Protection.Agency in 40 CFR § 141.66 may be helpfi.? A specific
MICL is -iven for Ra-2:26:and Ra-228, combined, in 40 CFR §:14 .66(b). For the remaining radionuclides
shown in -able. 2, 40 CFR § 141 .66(d)(2) limits the concentration to that which would deliver a radiation
dose of four (4,) millirem peryear if ingested at the rate of two liters.of waterper-day for 365-days as follows:

picocurie 2 e 365 day - CCF n millirem .) < 4 millirem

day year, picocune year

where picocurie/l = the concentration of the radionuclide in question, and DCF = a dose conversion factor
thattranslates ingestion i"ntake into radiatibn dose. U-sing the ingestion dose conversion factors listed in-the
USEPA-s Federal Guidance Report.No. 11 for the calculations. the following table of MCLs results:'

Table 3

Maximum Contaminant Levels in:Drinking Water (picocuries per liter)'

Ra-226 + Th-232 Th-230 Th-228 U-238 U-235 U-234
R a .2 2 8 i . . ... . ... _ _ _ _

1 i
5.2 10 414: 231 205 210

While MCL for the radium isotopes stands alonethe radiationdose limit of four.(4) millirern per year is for
all other radionuclides combined. Therefore, in order to determine compliance with the MCLs for the now-
rtadiui isotopes, fthe "unity rule", wvhere the sum of the ratio of isotopes to .its MCL must be less than one
(1). In other words:

[Th-2321 [Th-2301 + [Th-228] + [U-2381. + [U-235] + [U-ý2341 < 1
MCL rn 232  MCL h_230  MCLThr 22 8 MCLu_2 38  MCL -235  MCLU-23

Title 40t). Code of Federal Regulations. Part 14 'National Primary Drinkingi Water Regulations'".

"U..s. Fn ironmental Protection Agency. EPA-520/1-88-020. "linitingValuiesofRadionticlide Intakeand.AirConcentration and
Dose Conv-ersion Factors ror Inhalation. Submersion and Ingestion: Federal Guidance Report No. I I". September. 1988.

Table 2 is a summary oftindings for a "filtered" aliquot, the reSlJIt of which call,be compared to applicable 
dririking water stanclards: 

Table 2 

Well 10 RadionuclideConcentration(picocuries per liter')" 
... -.·------r-----.,------r-----,---'-----,------"~ .. --.-_ .. -- -.---,---...... --. 

. Ra-226 i Ra-228 I Th-232 I Th-230 i Th~228 U-238 . .L_....:u-~L U-23~_ 
SC25S ·~~--·-~O:;~l 1.18 1=-0-:;:;--r-~M~·1-T-:-OA55 0.7~~_J 0.628 13.65 

SC11S i <0.431 5.50 <0.2561 <0'.6,96 0,373 I :<1.77 I <0.942 i <1.91 

SC12S 0,596 2.28 0.312 I <0.648 <0.222 r-'-=-~~~'-- <0.28~--! 0.666 

--;~1-;~ '--',--<-0-.7-1-5-1---<:-0.-5-3-2-11--.-<-0.-2-0-7-11'--,'-<:-0-.-5-87-.. -1'--<-0.232 ' 1.25 . --·~;-·i 1.14 

BN4-05" , --<'0"",-'-45-9-.---+--6.-3-9-+--0-,-3--10--tI'---'-<:0.616 0.177 0.527 r-' 0.3.31 ! 1.23 

• Statistically"significaht results a_reshaded . 
•• Background (u!)-:gradient and off oflheShieldalloy property) well 

To interpret the Table2data, a comparison lothe maximum .contaniinant levels (MCLs) for radionuclides 
prolliulgaled by the U.·S~ Eiwironinelital ProtectiohAgellcy il140CFR ~ 141.66ma)' behelpflll.5 A specific 
MeL is given for Ra,,226 and Ra-228, combined; in 40 CFR §J41 .. 66{b). For the remaining radionuclides 
shown in Table 2, 40 CFR § 141 ;66«(1)(2) limits the¢dJ'i:c!!iitration.to that\v.hichwouldCleliyer a radiatloil 
dose of four (4) millirem per year ifingestedat the rate oftwo liters<ofwaterper·day for36S-days as follows: 

picocurie x 2 e 
e diW 

x 365 day x DCF ( . "!iIIif:e""!) <: 4 millirem 
year . plcocune' year 

where pil:ocurie/l=thecollcentrationofthe radiolludidein,qllestii::m, and DCF = a dose conversion factor 
thM tninslates Ingestion iil.ta:ke into radiationclo$e, U§ingtheingestlon dose cQoversioil fCl¢tprs liste.d in'the 
USEPA's Federal Guidance Report No. 11 for the calculations, the following table of MCLs results:{' 

Maximum Contaminant·Levels in;prinking Waier (Jlicocuries per liter)' 
~ .. ~---. 

[ -l~~·· . Ra-226 + Th-232 Th-230 Th·228 U-238 U-23.5U~234 
Ra~228 

~---- ---'--.~-'-". 

j 
, ---

5 2 10 14 231 205 210 

Whi Ie Mel for the radium isotopes standsalone,the radiation dose limit offour(4) millirem per year is for 
all oth~r radionllclides combined. Therefore; in order to deternline corllpliancewiththe MCLs for the non~ 
radiulll isotopes, the "unity rule", where the sum Qf the ratio of isotopes to .its MeL must be less than one 
( I). In olher words: 

[Th~2321+ . [Th-230] + [Th--'2Z8] + 

MCLTh _ 232 MCLTh _ 230 MCLTh _ 228 

[U-238]. + 

MCLu_238 

[U-235] 
MCLu_

235 

+ 
[U-'234] 

, Till.: 4n. Cutl.: of Fed.:ral Regulalions. Part 14 L "Naliorml Priinary DrinkiilgWuler R~gululi()ns". 

< 1 

.. U. S. Fn\ ironll1l!ntill Protection ;\gene)'. EPA-52011-88-020. '·LiillitingVilluesofRadiollliclide Intake ami Air Concl!nlration ;lIid 
Dos..: Cnn~ersion Factors for Inhalation_ Submersion andlng.:stion: Federal Guidance Report No. II". Scptemhcr. 1988. 

• 

• 
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Usinu the Table 2 results for the sample collected from the Borough of'Newfield's well as an example: 7

0.310 0.616 + .0.117 + 0.527 + 0.331 + 1.23 = 0.23
2 10 14, 231 205 210

Because the result is less-than unity, the non-radium isotopes inthat sample meet the USEPA's drinking
-water standard for those radionuclides. On the otherhand. because the combined.Ra-226and Ra-228 result
is slightly greater than five (5) picocuries per liter,,the standard for radium cannot be rnet. However, it is
importain to note that demonstration of compliance with the drinking water standards for public water
supplies is based upon an annual average radionuclide concentration (iLe., multiple analyses per year or o ne
analysis of a composite sample collected, overza periodofone.year). not on one sample collected ata single
point in tine.'

An important finding from this sampling campaign is that the radiornuclide conteiit of the groundwater under
the Shieldalloy site cannot be distinguished from background. It is thus reasonable to conclude that the
presence of licensed radioactive materials at the plant over all o ffliese years is having no impact -on the
radiological qual ity, of the groundwater.

Thank you for the opportunity of assisting you in completing this interestingassessment. Ifl can answer any
questions Or provide you wit!h additional information on this or ainy. other radiation-r Jated matter. please
don't hesitate to call me at (240) 63.1-89990. I look forward to speakingwith you again soon.

Sincerely.

INTEGRATED ENVIRONMENTAL MANAGEMENT. INC.

Carol D. Berger. Cl-IP

Fil 94005.01

IToC estile o I eeI id ctnservali sin ill th is evil mI ~t ion, Ithe ilill minmum1 detedtable conneei ration-s stown in Table 2 ar aez tLul wbe actuall

SLCc 40 (T R, 014 .216. -NIon iioring FreqcyIIIC antI Com1pliance RCequiremcI)n IS 6r RadionuclIides ifi Cjmnriuniit, Water .S\vserus"

• 

• 

• 
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Using the Table 2 results for the sample collected from the Borough of New tiel d's well as an example: 7 

0.310 
2 

+ 
0.616 

10 
+0.117 + 

14 -
0.527 
231 

+ 
0.331 
205 

+ 1.23 = 0.23 
210 

Because the result is less than unity, the non~radium isotopes in that sample meet the.USEPA's drinking 
water standard for those radionllcWdes. Ontheoihedland. hecause the combined Ra-226 and Ra-22S result 
is slightly greater than five (5}picocuries per liter,.the standard for··iadium cannot be. nlet. How~ver. it is 
illlport:llll to note that d~monstrationof compliance with the di"inking water standards for public water 
supplies is based upon an annllal averageradiolluclide concentratiOll(ie., multiple analyses per year or (ine 
analysis nfacomposite sample collected-over a period of one year). not on one sample collected at a single 
point in liine. 8 

An important find ing from this samplirigcalnpaign is that therridiomiclide contclit 6fthegr()lli1dwater under 
the Shieldalloy site cannot be distinguIshed from background. Ii is thus reasonable to 'conclude that the 
presence of licensed radioactive· materials at the plant over all pfthese years 'is Ilaving 110 ilnpacr:on the 
radiological quality ofthegrollndwater. 

Thank Yl)lI for the opportunity of assisting you in completing this interestillgassessment If! can answer any 
qi.lestions or provide you witll additi()nillinforolationontl1is oral1Y qth~r radiation-re.lared matter. please 
don't hesitate to call meat (240) 6Jh8990. I look forward to speaking with vou a!!ain soon. 

, .. " -:.... J 

Sincerely, 

INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 

Carol D. Berger, CHP 

.Fil 94005.0 I 

, T".:nsurt:;1 kl'cI nfconscrvatislll inlhis cvalualion. Ihe Illinimum llclcclahk UJllccnlralions showl! in Tahlc2 arc laken lobe ,Klual 
ClH1CL·ntr~llltllb. 

, SCc' -10 ('I'I{ ~ 141 ,2/), ",vlonilorillg frequcncy ami Compliance I{equin:menls Illr Rauiolluditlcs iii COl1llllunily WaleI' Syslems", 
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LABORATORY SPECIFICATIONSMarch 30 "O-,rh'0,2005

1.. IEM's client will forward two (2) samples of ground water to the vendor. Sample volumes willbe
approximately one.(1). liteir. All samples will be accompanied by a chain-of-custody-form that will
relerence this letter ofspecification.

2,. A ihtered (0.45 micrometer)and unfiltered fraction ofeach sample shall be analyzed forgross alpha
activitvy, ross beta.activity, radium isotopes, thoritim isotopes and Uranium isotopes. Analytical
methods for the gross alpha/beta analyses shall be equal or technically equivalent to "Prescribed
Procedures for Measurement of Drinking Water". No. EPA 900.0 (Gross alpha/beta). Analytical
methods for the isotopic analyses shal be. identical to those performed fortlte Kd:determinations for
Lab Number 200501.35.. The actual procedures followed shall be specified on the Certificate of
Analysis.

3. The concentration ofall alpha, beta, tiranium, thoriumaiid raditum isotopes shal Ibe reported in units
of 'picocuries per liter". Actual values, along with. the error and theMinimum Detectable Activity
(MDA). shall be reported. Do not report "<MDA ". "- [value]. "not cletecieLd", oi 01W otlher
cenisorted vw/ltte.

4. Preliminary results, stamped or marked as "draft" or "preliminary" shall be sent to IEM for
preliminary approval.

Once the preliminarvTresults-are approved, the final report shall be issued, withoutrt -ay changes to
the approved dhraft, All paper orgelectronic copies in your possession that are marked "drafi" or
'preliminary" shall be destroyed.

6. Tie vendor must conmmit to delivery of the draft analytical results within 2'O0 business days after
sample receipt.

7. Two copies of eaclh Certificate of Analysis should be' issued within five (.5) business days after
approval of the draft, report, and should include a copy of tie chain-of-custody Iform(s) and
applicable Level I quality assurance data.

8. After authorization is given by IEM, sample residual.s shall be disposed of'by the vendor unless
other arrangements have been made, in advance, withl IEM.

• 

• 

• 
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LABORATORY SPECIFICATIONS 
March 30,2005 

IEM's client will forward two (2) samples of groundwater to the vendor. Sample vQlumes, will be 
approximately one (I) liter. All samples wtH be aq:ompanied by a chain-of-clIstodyforlll that will 
reference this letter of specification. 

A filtered (0.45 micrometer) and unfi Itereel fraction of each sample shall be analyzed for'gross alpha 
activity, gross beta activity, radium isotopes, thodllmisot6pes anduranillITl isotopes. ' Analytical 
methods for the gross alpha/beta analyses shallbeeqllal or technicfllly equivalent to "Prescribed 
Procedures for Measurement of Drinking Water", No; EPA 900,0 (Gross alpha/beta). Analytical 
methods fortl~e isotopi<; ~nalyses sllall be identical to those performedforthe Kd:determinationsfor 
Lab Number 20050135. The actual procedures tollo\ved shall be specified on the Certificate of 
Analysis. 

3. The concentration of all alpha, beta, lii-aniuril, thoriulll,andradillni isotopes shallbereportedin units 
or"picocLiries per liter!'~ Actual values, along with the error and theMinil11ulllDetectable Activity 
(MDA)_ shall be reported. Do nol reporl "<1\1DA ". "< [value) ", "notdelecled", or lilly oIlier 
cell.wred va/lie. 

4. PI'eliminary result~,stamped or marked as "draft"or t'preliminari' shall be sent toIEM tor' 

5. 

preliminary approval. \ 

Once ihe preliininatyresults'are approved. the final report shall be issued l\Iifhoulany changes II) 
(II(' approved draft, A IIpap'er or ,electron iccopies in your possession jhat 4re ,marked "draft" or 
"prcliminary" shall bee destroyed_ ' 

, 
6. rhi:! vcndor ,must conililit to delivery ofthe draft iJnalytical results within 2'0 business days after 

s:imple receipt. 

7. Two copies of each Certificate of Analysis should be issued within five (5) business days alier 
approval of the qraft. report, and shotJld incltlde a copy of tIle chain~6f,.custody form(s) and 
applicable Levell qllali.tYassiJrallce data. 

8. Afler authorization is givell bylEM,sample residll~ls shall be disposed of"by the vendor unless 
either amlllgements have been Iilade, in advance, with lEM. 
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reach
. 1,..o ratory

ii North Aspen
5roken Arrow, OK 74012

(I8) 25 -02515
,Ax'(918) 251-0008 June 7, 2005

Carol Berger
Integrated Environmental Management, Inc.
8 Brooks Ave. Suite #205
Gaithersburg, MD 20877

CLIENT PROJECT NUMBER: 94005.0 1-02
OUTREACH LAB ID: 20050277

Dear Ms. Berger:

Please find enclosed the analytical report for ýyour samples received in our laboratory on Aprill
18, 2005 for the above captioned project. Five water samples werexreceived in good condition
and analyzed for Total and Dissolved Gross Alpha Beta,. Radiumn 226, Radium 228, Isotopic
Thorium and Isotopic Uranium. with a standard 20 work-dayltur. Preliminary results were
faxed 5123105.
All Quality Control for the requested analyses is reported on the analyical report and is wihin

method control limits with the exception of Radium 226 LCSD/MSD RPD and Thorium 230

MSD RPD. Results were in no way affected.

At your request, sample #5 was reanalyzed for Radium 228 producing similar results.

Unless notified otherwise, non-hazardous, non-radioactive samples will be disposed 30 days
after the final report date. All others will be returned to you.

Thank, you for choosing Outreach Laboratory and if you have any questions, please call us at
918-251-2515.

Laboratory,,bi tor

CERT. ID #OK001

ODEQ ID #9517
NRC ODEQ LIC. #27522-01

III North Aspen 
~iokeril\rrow. OK 74012 
9iBi 25i~i515 
'I\X(918) 251-0008 

• 

• 

June 7,2005 

Carol Berger 
Integrated Environmental Management, Inc. 
8 Brooks Ave. Suit~ #205 
Gaithersburg, MD 20877 

CLIENT PROJECT NUMBER: 94005:01·02 
OUTREACH LAB ID: 20050277 

'Dear Ms. Berger: 

Pleasefmd enclosed the analytical report for your sample~ receiv~d in our la,boratory on April 
18; 2005for the above captionedprojecL Five water sarriples werexeceived in good condition 
and analyzed for Total and DissolVed Gtds.$ Alpha Beta, Radium 226. ,Radium 228. ISOtOpic 
ThoriuIn and Isotopic Uranium with a stcqIda(cliO work-qa,Ylum;:prelinlihary res\llts were 
faxed Si23f05. ' 

All Quality Control for the requested analyseS is reponed ori th~ :aDl)'iytica,treport and is within 
met'hed control limits with, the exception' of RadiuIIl 226 LCSD/MSb RPDand Thorium?3.Q 
MSD Rf>p.R.esults were ill no way a,ff~ted. 

At yotir request, sample #5 was reanalyzed for Radium 228 p(odu~ll1g similar results. 

Unless notified otherwise, non-hazardous, non-'radioactive samples will be disposed 30 days 
after the [mal report date.. All others Will be .returned to yoti. 

Tharik. you for choosing Outreach Laboratory and if you have a,nyqllestions, please call us at 
918-451-2515. 

, /)' 
,/1 

LaboratO~mL 

/ ' Ii CERT. ID#OKOOI 
~ 

ODEQ ID #9517 
NRC ODEQ LIC. #27522-01 



Client:
Client Project:

Lab Number:
.Date Reported:

Date ReceiVed:

Page Number:

1EM

94005.01-02

20050277

6/6/05

4118/05

I of5

•)utreach
ýIboratory

3 North Aspen
Broken Arrow, OK 74012
(918) 251 -Z515
FAX (918) 251-0008

Analytical Report

Result UnitsMethod DL Prep
Date

Analysis Analyst
Date

Lab ID:

Client ID:

Date Sampled:

Matrix:

Gross Alpha

Gross Beta

Gross Alpha Filter,

Gross Beta Filterec

Ra-226

Ra-226 Filtered

Ra-228

.Ra4228 Filtered

Th-232

Th-232 Filtered

fh-230

Th-230 Filtered

Th-228

Th-228 Filtered

U-238

U-23.8. Filtered

U-235

U-235 Filtered

U-234

U-234 Filtered

20050277-01

SC25S '

4-13/05 4:35:00 PM

Water

Radiochemicai Analyses
EPA 900193 10

EPA 900/9310

EPA 900/9310

EPA 900/9310

SM 7500 Ra.(M)

SM 7500 Ra (M)

EPA 904/9320

EPA 904/9320

LANL ER 200 M

LANL ER 200 M

LANL ERK200 M

LANLER200 M

LANL ER200 M

LANL ER 200 M

ASTM D 3,972

ASTM D 3972

ASTM D 3972

ASTM D 3972

ASTM D 3972

ASTM D 3972

,!175 +1- 0.78.5

2.33 +/- 1.8.8
0.814 +1- 0.684

2;31 +1-2.05
0 1-0. 198

0.67 +1- 0.189
16.9 +I- 0.357
LI.8 +/10.321

0.i28 +/- 0.221
0.057 01- 0.193
0.09,56 +/- 0.358

0.351 +/-0.410
0. 117 +1- 0.2,85
0.057 +/- 0.176
0.725 +1- 0.367

1-44. 1,16
0.628 +/- 0.295

0.34 9 +1- 1.36
3.65 +/- 0.611

1.44 +/- 1.80

pCi/I

pCi/I
PCi/I

pCi/I

pCi/I
pCi/I

pCi/I

pCi/I

pCi/!

pCi/I

pCi/I

pCi/i
pCi/I

pCi/l

pCi/I

pCi/i

pCi/l

pCi/I

pCi/!

0.590.

I :96
0.655
2.16
,0.454.
0.352
0.532
0.532
0.335

0.301

0.751!
0.811
0.455
0.270

0.4221
1.37
0.093

1 .43
0.093
1.17

4P/21/05
4/21/05

4/21/05
4/21/05

4/20/05.

5/2/05

4/26/05

4/216/05

5/2/05
5/2_/05
5/2/05

512/05-
5/,2105

5/2/05
5/20/05.
5/20/05

5/20105.

5/20/05
5/20/05

5/20/05

4/25/05
4/25/05

4/25/05

4/25/05

5/3/05

.5/5/05

4/28/05

4/28/05

5/12/0.5

5/!12/05

5/1.2/05

5/12/05
5/102/05

5/20/05

5/20/05
5/20/05

5/20/05

5/20/05
5/2_0/05

RE

RE

RE

RE

SD

SD

SD

SD

SD

SD

SD
SD

SD

SD
RE

PRE

RE

RE

RE

RE

Lab ID:

Client ID:

Date Sampled:

Matrix:

20050277-02
SCI is R

4/13/05 4:50:00 PM

Water

Gross Alpha
Gross Beta
Gross Alpha Filtered
Gross Beta Filtered
Ra-226

BDL = Below Detection Limit

Radiochemical Analyses
EPA 900/9310 5$8-1÷- 1.81 pCi/l
EPA 900/93 10 20.4 +/- 3.06. pCi/l
EPA 900/9310 1.03 +1- 0.719 pCi/I
EPA 900/9310 6.66 +/ 2.27 pCi/I
SM 7500 Ra (M) 0.234 +/-0.175 pCi/I

1.68
2.90

0.65

2.29

0.293

.4/21/05

4/21/05

4/21/05

4/21/05

4/20/05

4/25/054125105
4/25/05

4/26/05

4/26/05

5/3/05

RE
RE

RE
RE

SD

·Qutreach 
lboratory 

31 I North Aspen 
Broken ArrO\v, OK 74012 
(918)251-2515 
FAX (918) 251-0008 

Lab 10: 

Client ID: 

Date Sampled: 

Matrix: 

Method 

20050277-01 

SC25S 

4113/054:35:00 PM 

Wafer 

Client: 

Client Project: 

Lab Number: 

Date R(!ported: 

Date Receivet:J: 

Page Number: 

A.nalytical Report 

Result Units DL 

Ra'~io~hemical Analyses 

Gross Alpha EPA 900/9310 .1..75 +/- 0~785 pCi/1 0.5,90 

Gross Beta EPA 900/9310 2.3.3 +/- 1:88 peill 1096 

Gross Alpha Filtered EPA 900/9310 0 .. 814 +/-0.684 pCi/l 0:655 

Gross Beta Filtered EPA 900/9310 2::n +/- 2.05 pei/l 2_16 

Ra-226 SM 7500 Ra.(M) 0+/-0.198 pCiJI 0.454 

Ra-226 Filtered SM7500 Ra(M) O,i67 +1- 0.189 peill 0.352 

Ra-228 EPA 904/9320 16;9 +1,., b.357 pCi/l 0;532 

Ra;.228 Filter~d gPA 904/9320 l.18 +1;. 0.321 pei/l 0~532 

Th-232 LANLER200M (j.ltS +/;. 0221 peill 0335 

Th-232 Filtered LANLER200M 0;(i51 +/;- 0.193 pCiIl 0.301 

fh-23 0 LANLER200M ();Q9.6 +!co. 0;358 pC ill 0.75'1 

Th-230 Filtered LANLER200M O:3:5J +/"- OAlO peill 0.811 

Th~228 LANL.ER200 M 0.11:7 +1- (}.285 peill OA5S 
Thc228 Filtered LANLER200M 0.051 +/~ O~ 176 pCi/1 027() 

U-238 ASTMD3.972 0:725 +1- 0.367 pCi/1 0,422 

U-238 Filtered ASTM D3972 i.44 +/'- Ll6 pCi!1 1.:37 

U-235 ASTM D 3972 0;628 +/- 0.295 pCill 0.093 

U-235 Filtered ASTM D3972 0:349 +/;. 1.36 pCi/1 1.43 

U-234 ASTM D3972 :l:6'5 +1- 0.6\1 pC ill 0.093 

U-234 Filtered ASTMD3972 1.44 1-/;' 1.80 pC ill 1.17 

Lab 10: 20050277-02 

Client 10: SCllSn 
Date Sampled: 4/13/054:50:00 PM 
Matrix: Water 

RadiochemiCal Analyses 

Gross 'Alpha EPA 900/9310 5;81 +1- 1.81 pCilJ 1.68 
Gross Beta EPA 900/9310 20.4 +1- 3.06 pCiil 2.90 

Gross Alpha filtered EPA 900/9310 1.03 +/- 0.719 pei/l 0.65 

Gross Beta Filtered EPA 900/9310 6;66 +1'- 2.27 pC ill 2.29 

Ra-226 SM 7500 Ra (M) 0.234 +/- 0.175 pCiIl 0.293 

SOL = Below Detection Limit 

Prep 
. Date 

4121/05 

4121/05 

4121/05 
4121/05 

4120/05 

512105 

4126/05 

4126/05. 

5/2/05 

5/2/05 

5n,/p5 

5J2105 

5/2105 

S12105 

5/20/05 

5120105 

5120/05 

5/20/05 

5120/05 
5120/() 5 

AI2I/O) 

4/21105 

4121/05 

4/21/05 

4120/05 

lEM 

94005.01~02 

20050277 

6/6/05 

4118/05 

lof5 

Analysis Analyst 
Date 

4n5/05 RE 

4125/05 RE 

·4125/05 RE 

4125/05 RE 

513/05 SD 
515105 SD 
4128L()S .sD 
40M}5 SD 
SlJ2/0?; .sD 
S112/{)5 SD 
S/lllQS SD 
5112/05 SD 
SliuM SD 
51 1 2/0S SD 
5120/05 RE 

5120/0S RE 

5120/05 RE 

5120105 RE 

5120/05 RE 

5120/0S RE 

4125105 RE 
4/25/05 RE 

4126/05 RE 

4126105 RE 

5/3/05 SD 

• 

• 

• I 
i 
i 
I 
[ 
I 
I 



tach
-ooratory
31 t North Aspen
Broken.Arrow.. OK 7401Z
(918) 251-2515
FAX (918) 251-0008

Client:
Client Project:

Lab Number:

Date Reported:
Date Received:

Page Number:

IEM
94005.0 1-02

20050277
6/6/05

4/1 8/05

2 of 5

Analytical Report

Result UnitsMethod DL Prep
Date

Analysis
Date,

Analyst

Ra-226 Filtered

Ra-228

Ra-228 Filtered

Th-232

Th-232 Filtered

Th-230

Th-230 Filtered

Th-228
Th-228 Filtered

U-,238

U-238 Filtered

U-235

U-235 Filtered

V 
4

4 Filtered

Lab ID:

Client ID:

Date Sampled:

Matrix:,

SM 7500 Ra (M)
EPA 904/9320

EPA 904/9320
LANL ER 200 M
LANL ER 200 M
LANL ER 200 M
LANL ER200 M
LANL ER 200 M
LANL ER 200 M
ASTM D 3972
ASTM D 3972
ASTM D 3972
ASTM D13972

ASTM D 3972
ASTM D 3972

0 +/- 0.158

1.79 +/- 0.305

5.50 +1- 0.294

0.089 +1- 0.211

0.217 +/- 0206.

0.010 +1- 0.281

0.508 +1- 0.364

0+/-0.190

0.373 ÷/- 0.192

3.03 +/- 0.197

0+/- 0.978

03301 +/- 1.76
0.206 +/- 0.907

2.89 +/-3.19

0.659 +1- 1.54

pCi/I

pCi/I
pCi/I

pCi/l
pCi/I
pCi/I
pCi/

pCi/l
pCi/I
pCi/I
pCi/I
pCi/I
pCi/I
pCi/I

pCi/I

0.431

0.532

0.532

0.336

0.256

0:636

0.696

0.366

0.085
2,14

1.77

1.29

0.942

2.04

1.91

5/2/05

4/29/05

5/2_/05

5/2/05

5/2-/05

5/2/05
5/2105

5/2/05512105
5/2/05

5/20/05

5/20/05
5/20/05

5/20/05

5/20/05

5/6/05

5/2/05
4/29/05

5/12/05
5/12/05

55/12/05
5/12/05

5/121/05

5/12105

5/20/0 5
5/20/05
,5120/05
.5/20/05

5/20/105
5120/05

SD
SD.

SD
SD

.SD
SD
SD
SD
SD

RE
RE
RE
RE
RE
RE

20050277-03
SCI2S
4/13/05 5:05:00 PM
Water

Radiochemical Analyses

Gross Alpha
Gross Beta
Gross Alpha Filtered
Gross Beta Filtered
Ra-226

Ra-226 Filtered

Ra-228

Ra-228 Filtered

Th-232

Th-232 Filtered

Th-230

Th-230 Filtered

Th-228

Th-228 Filtered

L•= Below Detcction Limit

EPA 900/9310

EPA 900/9310

EPA 900/9310

EPA 900/93•10

SM 7500 Ra (M)

SM 7500 Ra (M)

EPA 904/9320

EPA 904/9320

LANL ER 200 M

LANL ER 200 M

LANL ER 200 M

LANL ER 200 M

LANL ER 200 M

LANL ER 200 M

ASTM D 3972

7.65 +/- 2.05

630 0+/- 3.57

4.58 +1- 1.8.1

61 +/- 3:38

0.222 +1- 0.185

0.598 +/-0.196

4.47 +1- 0.276

2.28 +/-0.271

0 +/- 0.131

0.3J12 +/- 0.201

:0.045 +1- 0.288

0 +/- 0.250

0 +/- 0.150

0.189 +/- 0A 74

0.191 +1- 0.204

pCi/I
pCi/I
pCi/l
pCi/I
pCi/I

pCi/I

pCi/I
pCi/!

pCi/!
pCi/I

pCi/I
pCi/I
pCi/I

pCi/l
pCi/I

1.41

2.50

1.47
2.23
0.325
0.230

0.532

0.532
0.246

0.230
0.647

0.648
0.277
0.222
0.272

4/21/05
4/21/05

4/21/05

4/21/05

4/20/05

5/2/05

4/26/05

4/26/05

5/2/05

5/2/05

5/2/05

5/2/05

5/2/05

5/2/05
5/20/05

4/25/05

4/25/05

4/26/05

4/26/05

515105
4/28/05

4/28/05
5/11/05
5112/6.55

5/11/05
5/12/05
5/11/05

5/t2/05

5/20/05

RE

RE
RE
RE
SD

SD
SD
st)
SD
SD

SD

SD
SD
SD

RE

Client: !EM 

Client Project: 94005.01"02 

Lab Number: 20050277 

Date Reported: 6/6/05 

.J.DOratory 
Date Recetved: 4/18/05 

'. Page Number: 20f5 
3 II North Aspen 
Broken Arrow: Cii< 74011 
(918)l51-l515 
FAX (918) lSI-ODDS 

Analytical Report 

Method Result Units DL Prep Analysis Analyst 
Date pate 

Ra-226 Filtered SM 7500Ra (M) 0+/- 0.158 pCiJl 0;431 5/2/05 516/05 SO 

Ra-228 EPA 904/9320 1.79+1- 0305 pCi/1 0.532 4/29/05 ~/~/Q5 Sf) 

Ra-228 FiIt¢red EPA 904/9320 5.50 +/- 0294 pCi/1 0.532 512/05 4/2WO~ SO 

Th-232 LANLER200M 0.089 +/- 0.211 peill 0.336 512105 5112/05 SO 

Th-232 Filtered LANLER200M 0.217 +1- 0.206 pCi/1 0.256 512105 5/12105 SD 
Th-23 0 LANLER200M 0.010 +1- 0.281 pCi/1 0~636 512105 S1l2/05 SD 

10-230 Filtered LANL ER200M 0.508 +/- 0.364 peill 0.696 512105 Sil2/0S SD 

Th-228 LANLER200M 0+1- 0.190 pCill 0.366 5/2/05 5/12105 SD 
Th-228 Filtered LANL ER 200M 0.373 +/- 0.192 pCilI 0.085 512105 51I2f05 SD 
U.,238 ASTM03972 3.03 +/-0.197 pei/l 2.14 5120/05 5/20/05 RE 

U-238 Filtered ASTM03972 0+/- 0.978 pCi/1 L77 5120/05 5120/05 RE 
U~235 ASTM 03972 0301 +1- 1.76 pCi/) 1.29 5/20/05 5120/05 RE 
U-235 FiItet¢d ASTMD3972 0.206 +/~ 0.907 pC ill 0.942 5120/05 5120101$ RE .4 ASTM D3972 2;89 +/- }, 19 pCi/1 2.04 5120/05 5/20/05 RE 

. 4 Filtered ASTMD3972 0.659 +/- 1.54 .pCi!1 1.91 5120/05 5/20/05 RE 

Lab In: 20050277-03 

ClientlD: Sel2S 

Date Sampled: 4/13/055:05:00 PM 

Matrix: Water 

Radiochemical Analyses 
Gross Alpha EPA 900/9310 7.65 +/ .. 2.05 pCi/1 IAI 4121/0.5 4/25io5 RE 
Gross Beta EPA 900/9310 63,0 +1-357 pCill 2.50 4121105 412570~ RE 
Gross AlpbaFiJtered EPA 900/9310 4.58 +/- 1.81 pCilI 1.47 4121/05 ·4126/05 RE 
Gross Beta Filtered EPA 900/9310 61.4 +1 .. 3:38 pei/l 2:23 4/21/05 4/26/0.5 R~ 
Ra-226 SM 7500 Ra (M) 0.222 +/~ 0.185 pCi/) 0.325 4/20105 513f05 SO 

Ra-226 Filtered SM7S00 Ra (M) 0.598 +1-0.196 pCi/J 0.230 512/05 SI5/f)S Sf) 

Ra-228 EPA 904/9320 4.47+/- 0.276 Cill p . 0.532 4126/05 4/28/05 SD 

Ra-228 Filtered EPA 904/9320 2.28 +/-0.271 pCill 0.532 4126/05 4/28/05 SD 

Th-232 LANLER200M 0+/- 0.131 pCil! 0.246 5/2105 5111105 SD 
Th-232 Filtered LANLER200M 0312 +/- 0.101 pCill 0.230 5/2105 5112/05 SD 
Th-230 LANLER200M 0.045 +/- 0.288 pCi/1 0.647 512/05 5111/05 SD 
Th-230 Filtered LANLER 200M 0+/- 0.250 pCi/1 0:648 512105 5111/05 SQ 
Th-228 LANLER200M 0+1- 0.150 pC ill 0.277 512/05 5/11/05 SO 
Th~228 Filtered LANLER200M 0.189 +/- 0.174 pCi/1 0.222 512/05 5/12/05 SD 

.8= Below Detection Limit 

ASTM 03972 0.191 +1- 0.204 pCi/' 0.272 5/20/05 5120/05 RE 



Client:
Client Project;
Lab Number,,

Date. Reported:
Date Received:

Page Number:

IEM
94005.01-02

20050277
6/6/05-

411-8/05
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`4utreach
S.,boratory
311 North Aspen
Uroken Arrow, OK 74012
ý918) 251-2515
:mx (918) 2151-0008

Analytical Report

Result UnitsMethod DL Prep
Date

Analysis
Date

Analyst

U-238 Filtered

U-235
U-235 Filtered
U-234

U-234 Filtered

Lab ID:

ClientID:
Date Sampled:
Matrix:

ASTM D 3972

ASTM D 3972

ASTM D 3972

ASTM D 3972

ASTM D 3972

0.000,+/- 0.284 pCi/l

0.052 +/-0.132 pCi/I

0.190 ±-- 0.22,5 pC i/l
0.427 +- 0.237 pCi/l.

0.666 +-0.408 pCi/I

0.483
0.154
0,281
0.240

0.512

5/20/05

512•0/05
5/20/05
5/20/05

5/220/05

5/20/05
5/20/05
5/20/05

5/20/05

RE
RE

RE
RE

RE

20050277-04
SCI3S
4/13/05 5:20-00 PM

Water

Gross Alpha
Gross Beta
Gross Alpha Filtered
.'iross Beta Filtered1
A•1-226
'Ra-226 Filtered
Ra-228

*Ra-228 Filtered

Th-232
Th-232 Filtered
Th-230

Th-230 Filtered

Th-228
Th-228 Filtered
U-2338

U-238 Filtered

U -2-3 5
U-235 Filtered

U-234
U-234 Filtered

EPA 900/93 10
EPA 900/9310

EPA 900/9310
EPA 900/931:0
SM 7500 Ra (IV
SM 7500 Ra (v
EPA 904/9320

EPA 904/9320

LANL ER 200.

LANL ER200
LANL ER 200
LANL ER 200
LANL ER 200

LANL ER2001

ASTM D 3972

ASTM D 3972
ASTM D 3972

ASTM D 3972

ASTM D 3972

ASTM D 3972

Radiocheniical Analyses
8.54 +A /202

36.9 +1-3.16
4.8 +1-2.51.

37.6 + 3.50
1) 0. 141 +1-0'215'

1) 0 +1-0.248

7.64 41- 0-313
ND +1- 0.254

M 0.1 399- 0.159.
M 0.134 +/-0.50
Mo 0 +0. 175

M 0 +1- O.1.95

M 0.095 +i- 0. i75

A 0+/-0.114

1.86 +/-0.639

1.25 +1- 0.357
0.006 +1- 0.305

0.024 +-0.167

2.57 +1- 0.711

1.14 +-0.374

pCi!/
pCi/I
pCi/l
pCi/I

pCi/I

pCi/I

pCi/I
pCi/I
pC i/i

pCi/I
pCi/I

pOi/I

pCi/I
pCi/I
pCi/I
pCi/I
pCi/I

137
'2.48.
2.26
21.1

03715
0.532

0.,532
0.21i9

0.207
0.606
0.587

.0.267
0.232
0.537

0.263
0.498
0.220

0.477
0.362

4/21/05

4/2.1105
.4/21 /05
4/21/05,
4/20/05

.5/2/105
4126/05
4/26/05
512/05
5/2/05

5/2/05.
5/2/05
5/2/05
5/2/05

5/20/05
5/20/05

5/20/05

5/20/05
5/210/05
5/20/05

4/25/05
4/25/05
4/26105

4/26/05
5/4/05
5/5/05
4/28/05
4/28/05
51.12105

5/12/05
5/12/05
5/12/05
5/12/05
5/12/05

5/20/05
5/20/05

5/20/05

5/20/05
5/20/055/2_0/05

RE

RE
RE
RE

SD
SD

SD
SD
SD

SD
SD
SD
SD

RE
RE

RE

RE

RE
RE

Lab ID:
Client ID:

Date Sampled:

Matrix:

20050277-05

BoroNew 4-05

4114/05 10:30:00 AM

Water

*BDL = Bdeoxv Detectiou Limit
9)

'"'utreach 
ko..~.boratory 
, II Nonll Aspen 
~rokenAirow; OK 7401Z 
:9ISIISI-15lS 
°AX (918) lSI -0008 

U-238 Filtered 

U-235 

U-235 Filtered 

U .. 234 

U ... 234 Filtered 

Lab II): 

ClientID: 

Date Sampled: 

Matrix: 

Method 

ASTM D 3972 

ASTMD3972 

ASTM D3972 

ASTMD3972 

ASTM D 3972 

20050277-.04 

SC13S 

4/13/.05 5:2.0.:.0.0 PM 

Water 

Client: 

Client Project 

Lab Number: 

Date Repprt~d: 

Date Received: 

Page Nlimber: 

Analytical Report 
Result Units 

0 . .0.0.0 +/- .0:484 pCi!1 

.0 . .052 +/- .0.132 pcm 

.0.19.0 +1- .0.225 pei/I 

.0.427 +/~ .0237 peil! 

O~666 +/- .0.4.08 peill 

DL 

.0.483 

0.154 

0281 

0.24.0 

.0.512 

Radiochemical Analyses 

GrossAJpba EPA9.O.O/9JI.O 8.54 +/ .. 2J)2 peill 131 

Gross Beta EPA 9.0.0/931.0 :36.9 +1.., 3.1~ pt::ill 2.48 

Gross Alpha Filtered EPA 9.0.0/93 } .0 4.18 +i-2.S1 pew 2.26 

'1rossBeta Filtered EPA9.Op/93J.O 37.6 +1.., 3.5.0 peill 2.91 I .. . 
J.a-226 SM 750.0 Ra (M) .0.141 +/- 0.215 pC ill .0.418 

Ra~226 Filtered SM 75.0.0 Ra (M) .0 +/ .. .0.248 peill .0315 

Ra.~.228 EPA 9.04/932.0 7.64 +/. .. .0 .. 313 pOi}1 .0532 

. &a-'228 Filtered EPA 9.04/9320 ND +/- .0.25.4 pCifl 0532 

Th-232 LANLER2.ODM .0.139 +1- .0.159 pCili .0.219 
Tb-232 Filtered LANLER200M .0.134 +1- 0.150 pC ill .0207 
Th-23 0 LANL ER20DM o +/~ 0.175 pei/l .0;606 

Th-230Filtered LANLER2'oDM .0 +1- O.J95. pCiIl .0587 
Th~228 LANLER2DOM 0 . .095 +1- .0 . .175 pC ill 'o~267 

Th,.228 Filtered LANLER.20.OM 0+/- .0.114 pCiIJ 0.232 

U-238 ASTMD3972 1.86 +1-.0.639 pGW 0.537 

U-238 Filtered ASTMD3972 1.25 +/- .0.357 pCill 0.263 
U~235 ASTM D 3972 .0.0.06 +1- .0.3.05 pei/l .0.498 

U-235 Filtered ASTMD3972 0.024 +1- .0.167 pei!l 0220 

U~234 ASTM D 3972 2.57 +1- 0.711 pCiII .0.477 
U-234 Filtered ASTMD3972 } .14 +/~ .0.374 peilJ .0.362 

Lab ID: 20050277-.05 

Clierit ID: BoroNew 4-05 

Date Sampled: 4/]4/0510:30:.0.0 AM 

Matrix: Water 

. BDL = Below Dctc~tioll Lilllit 

Prep Analysis 
Date Date 

512.0/.05 5120/.05 

5/2.0/.05 5120/.05 
51201.05 512.0/05 

5/20/.05 512.0/.05 

5120{D5 512.O/Q5 

4/21/.05 4125/.05 

41211.OS 41251.05 
4121/.05 4/26/.05 

4121/.0.5 412(j/D5 

412.0/.05 514/.05 

512105 .5151.05 

4/26105 4128/05 

4/26/.05 4128/.05 

5/2/.05 5112/05 

512.105 5/12105 

5121.05 5/12/.05 

512105 5/12/05 

512/05 5/12105 

5/21.05 5/12/.05 

5120/05 5120/05 

512.0/05 5120105 

5/2.0/.05 512.0/.05 

5110/05 512.0/.05 

5120/05 5120/05 

512.0/05 5120/05 

IEM 

94005.(n~02 

20050277 

6/6ID5~ • 
4/1·8/.05 . / 

30f5 

Analyst 

RE 
RE 
RE 
RE 
RE 

RE 

RE 

RE 
RE .: 
SD 

SD 

SD 
SD 

SD 

SD 

SD 

SD 

SD 

SD 

RE 

RE 

RE 

RE 

RE 
RE 

, 

.' 
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Client:
Client Projectm
Lab Number:

Date Reported:
Date Received:
Page Number:

IEM
94005.01-02

20050277

6/6/05

4/1 8/•0
4 of5

Andalytical Report
Result UnitsMethod DL Prep

Date
Analysis
Date

Analyst

Radiochemical Analyses
Gross Alpha

Gross Beta
Gross Alpha Filtered
Gross Beta Filtered
Ra-226
Ra-226 Filtered

Ra-228
Ra-228 Filtered

Th-232
Th-232 Filtered
Th-230
Th-230 Filtered
Tw Filtered

.,-238

U-238 Filtered
U-235

U-235 Filtered
U-234
U-234 Filtered

EPA 900/9310
EPA 900/93 10
EPA 900/93 10
EPA 900/9310

SM 7500.Ra (M)

SM 7500 Ra (M)
EPA 904/9320
EPA 904/9320.
LANL ER 200 M

LANL ER 200.M
LANL ER 200 M
LANL ER 200M
LANL ER 200 M
LANL ER 200 M
ASTM D 3J972
ASTM D33972

ASTM D. 3972
ASTM D.3972
ASTM D 3972
ASTM D 3972

4.90 +/- 1.06
o10.4 +/- 2.39

4.53 +A 1.07

8.40 +/- 2.24
0 +1-.0.386

0.333 /- 0257

5.54 +/- 0.39

6.39 +1- 0.286
0,144 +/-0.133

0.3•10 +/- 0.165
0.067 •'.0.287

0 +/- 0.248
0.195 +1- 0.268
0.177 +/, 0.147

0. 14 +/- 0.185

0.527 +/- 0.265

0.532 +1- o.185

0.331 +/- 0.239
0.645 +/r 0.302

1.23 +/7 0.371

pCi/I

pCi/I

pCi/I

pCi/I

pCi/I

pCi/I

pCi/l

pCi/I

pCi/I

pCi/I
pCi/I

pCi/i

pCi/I

pCi/I

pci/I
pCi/I
pOi/I
pCi/I

pCi/I
pCi/I

0.695
2.32
0.759
2.119
1.00

0.459

0.532
0.532
0.141
0.136
0.653
0.616
0.405
0.17t
0.271
0.239
01.124
0.224
0,341
0.239

4/21/05
4/21/05
4/21/05
4/21/05

4/220/05
5/2/05

4/26/05
4/2-6/05
5/2/05
5/2/05
5/2/05
5/2/05

5/2/055n20105
5/20/05
-5/20/05

5/20/05
5/20/05
5/20/05
5/20/05

4/25/05

4/25/05

4/26/05

4/26/05

5/4/05

5/5/05

4/28/05

4/28/05

5/12/05

5/12/05

5/12/05
V512/05
5/12/05

5/12/05
5/20/05

5/2,0/05
5/20/05

5/2-0/05

5/20/05
5/-20/05

RE

RE
RE

RE

SD
SD
SD
SD
SD
SD
sD
SD

SD

SD

RE

RE
RE
RE
RE
RE

* Below Detection Limit

Client: JEM 

Client Project: 94005,01-02 

Lab NiJmber: 20050277 

Date Reported: 6/6/05 

.40aJOratory 
Date Received: 4118/05 

Page Number: 40f5 
!II North Aspen 
lroken Arrow, 01{ 74012 
918) 251-2515 
AX (918) 251·0008 

Analytical Report 

Method Result Units DL Prcp Analysis An~lyst 

D:1tc Datc· 

Radiochemical Analyses 

Gross Alpha EPA 900/9310 4;90 +/- i .06 pC ill 0~695 4121105 4125/05 RE 

Gross Beta EPA900/9JI0 loA +/- 239 pC ill 2.32 4/21/05 4/25/05 RE 

Gross Alpha Filtered EPA 900/9310 453 +/-1.07 pei/) 0.759 4/21/05 4126105 RE 
Gross Beta Filtered EPA 900/931 0 8A() +/-124 pei/l 2.19 4121/05 4/26/05 RE 
Ra,.Z26 SM7500Ra (M) 0+/-0.386 pCill 1.00 4120/05 5/4/05 SD 

Ra-226 Filtered SM 7500 Ra(M) 0.333 +/;; 0257 pC ill 0.459 5/Z/05 515105 Sp 
Ra-228 EPA904/9320 5.54 +/- 0.39 peill 0.53~ 4/26/05 4128105 SD 

Ra~228 Filtered EPA 904/9320 6.39 +/~ 0.2.86 pO ill O,Sn 4126/05 4/28/05 SD 

Th-232 LANLER~OOM 0.,144 +1-.o.1~3 . Cill P 0.141 512105 5/12/05 SD 

Th-232 Filtered LANL ER 200M 0310 +/- 0;165 pCi/1 0.136 512105 5112/05 SD 

Th-230 LA:NL ~:R 200 M 0.067 +:i-tp87 peill 0.653 512/05 5/12/05 SD 

Th-230 Filtered LANLER2QOM 0+1-0:248 pCiI) ();6 io 5/2/05 5112/05 S'Jj 

• LANtER 200M 0.195 +1.., 0.268 pCi/1 OA05 512105 5112/05 SO 

Filtered LANLER200M OJ.?:7 +/.., 0.147 pCi/1 a.l7\. 5/2/05 51l~/05 S.D 

'J-138 ASTMbJ972 OJ 14 +1- 0.185 pCi/1 0)71 5(20105 5/20/05 R~ 

U'238 Filtered ASTMD3972 0.521 +1- a.265 pCi11 0.239 ~120105 512.Q105 R£ 
U~235 ASTMD1974 0.532 +(- 0.)85 pCill 0,124 5120/05 5120/05 RE 

U.,.23S Filtered ASTMD3972 0.331 +1- 02,39 p Cill 0.224 5120/05 5120/05 R'E 

U';:234 ASTMD3972 0;645 +/~ 0302 pei/l 0341 5120/05 5120/05 RE 

U-234 Filtered ASTM D 3972 i:23 +/,.0371 pom 0;239. 5/20/05 5120105 RE 

eBelOW Detection Limit 



Outreach
-aboratory

311 North Aspen:
Broke6n Arrow., OK 7401Z
(918) Z512-2515
FAX (9 18)" 51-0 -08

:20050277 Report filtered and unfiltered results for all samples.

Client:
Client Project:

Lab Number:
Date Reported:

Date Received:

Page Number:

IEM

94005.0 1-02

20050277

6/6/05

4/18/05

5 of 5

QC Report

Parameter Blank LCS LCSD DUP MS MSD. Date

%REC %REC RPD RPD %REC .%REC RPD

Gross Alpha

Gross Beta

Ra-226

Ra-226
Ra-228

Ra-228 Filtered

Th-228

Th-230

T-h-232

U4234

U-498

1,7+170.7

2.7+/-2.8

0+/-0.1

0+1-0. 1

0.8+/-0.1

0.8+/-0.1

0+1-0.

0:1+/-0

100:0

102,0

81.5

89.7

98.2

98.2

99.8

106.0

93:1

862

92.0

109I0

100.0

103.0

93.1

101,0

101.0

84.2

107.0

86.0

8.3

.2.1

23.8

3.8

2.6

2.6

16.9

1.3

7.9

NC

NC

NC

NC

20.5

20.5

NC

NC

NC

NC

NC

97.0

88.0

96.2

75:2

104.0

104.0

108.0

133.0

90.0

87.2

95.8

107.0 23.8

71.06 30.2

69.8 7.5

89.9 14.7

89.9 14.7

91.0 18.7

97.7 32.3

9127 0.1

4125/05

4/25/05
5/11/05

513105

4/29105

511.1105

5/t1 210

5/21/05

5/200.5

Lab Approval:

BDL = Below Detection Limit

·Outreach 
-aboratory 
3 I I North Aspen 
Broken Artow. OK740lZ 
(918) Z51-'Z515 
FAX (918)251-0008 

Client: 

CI ientProjec1: 

Lab Number: 

Date· Reported: 

Date Received: 

Page Number: 

20050277 Report filtered and unfiltered results for all samples_ 

QCReport 

Parameter Blank LCS LCSD DUP MS 
%REC %REC RPD RPD %REC 

.. 

Gross Alpha 1.7+1"0.7 100;0 109,0 8.3 NC .97.0 

Oro~ Bet~ 2.7+/-2.8 102.0 100.0 .2.1 NC 88.0 

Ra-116 0+/-0 .. 1 81.5 103.0 23,8 NC 96.2 

Ra-226 0+/-0, I 89.7 93.1 3.8 NC 75:2 

Ra·228 0.8+/-0.1 98.2 101.0 2.6 20.5 104.0 

R:i-228 Filtered 0.8+/-0.1 9in 101.0 2.6 20.5 104.0 

111-228 o+/,.().I 99.8 84.2 16.9 NC 108.0 

ThmO O+/,.().l 106.0 107.0 L3 NC 133.0 

Th·'i,32 . 0:1+/-0 9];) 86.0 7.9 NC 90.0 

U"23" 0;7+/-1 862 NC 812 

Uei3S OJ +1-0 92:0 NC 95;8 

Lab Approval: 

) BOL = Bclo\\iDelcction Limit 

MSD 

%REC RPD 

i67.6 13:8 

i(}O,O 1:t6 

71.0 .30.1 

69.8 .7.5 

89.9 14~7 

89,9 14.7 

91.0 18;7 

97:7 32.3 

9L7 .0,1 

4~ ///~: .. 

iEM 
94005.0 i "02 

20050277 

6/6/05 

4/18/05 

50f5 

Date 

4125105 

'112$105 
5111/05 

5/3105 

5$05 

4129/Q5 

5/11/05 

5fl.JlOS, 

51·jlm5 

5iioioS 

5120/05' 

• 

.) 



OUTREACH
LABORATORY

311 North Aspen
Broken Arrow, OK 74012
Phone: (918) 251-2515
Fax: (918) 251-0008

PO

PROJECT : -
PROJECT NAME

REOUESTED TURNAROUNDýTIME
(ADDITIONAL ,CHARGES MAY APPLY)

SAMPLER Q7~~~

:CHAIN{ QFC.USTGDY(
To: Corn pkan y AA" J • i 11• c • --

Na4me MT,

Addire 6~ %~ ~1

Cty t 4 k tatel("'J- Zip- •' .Iq L
Phone Fax #

Bill To:

Company C L ~

Address

City State Zip

ISREQUESTE!

C
0
N:
7
A

N
E:
R
s

C0NTAINER
SIZE

PLASTIC
ORGL•SS,

PRESERVATIVE

1. HNO 3 pH<2"
i. Ice <4ýC
3. NClpHtd
4.' H;O44pH<2
A. NeRtDHa.Il:4

Stgnature,
REMARKS

(I.E. FILTERED, UNFILTERED,
GRAB, COMPOSITE)

r C
CLIENT SAMPLE

I %
DATE I tIME

SAMPL•D. ISAMPLED MTRIX

_______~~1/ A ;______ Va - - "-v,

~~~~~~~~~~' __ _ __ _ _ A ,5/ 1 -~ ~ ~

__ -~jy~. i~i-~' / 7LIT
_____r __ _ _ _ z J

I *1'1'I- Le

~~~~~~~~~A ALZl~~.L aAM~1,,s.

/r zl

__________VA

A 'b VI E C IV D B Y - " AT E I M E L : "_RELINQUISHED BY:4~~ TC1j6 E~'t 2 ) ERCIE

RELINQUISHED BY: DATE TIME RECEIVED BY: ,_ ,_, _ DATE - TIME_

My olgrrmhthI5 ChsInn cuslody form itloldCt• Ithat I am authorized by Iho above company to release samptes for anma cOmpany agrees 0 peylthe enlito balan.co upon receipt
'o s'mpl llris •understood andagreed that any balance cartlover thiny (30) days issubjecl to a 1.5, per month Innum) lato chargeIn the event of defaut, thecompany

becomeo• . 'e for. any reasonable attlorey and/or collection fees and all related costs ftecossatVy!4 te,•tt eth"am" "o5 -rah "tiltis, Inc. (Ourrach W..ssbraory');

I LAI C t, .-9,:,o .^,, 0 % -..... .... . . . .. .. . .

PýOR L .ABORATORY USE ONLY: 71Q C 77
Sampte Condition Upon Receipt

Custody Seals Intact N

OUTREACH 
LABO'FlATORY 

311 North Aspen 
Brolcen Arrow, OK 74012 
Phone: (918) 251-2515 
Fax: (918)251-0008 

PROJECT#: 

PROJECT NAME 

REC)UESTEDTURNAROUNDTIME 
(ADI)ITIONALCHARGES MAYAPPLY) 

-r:?? ' . /) 
SAMPLER .. / /"- C, i:C ) 0,::' 

··SI9t1alur!l: 

Results To: 

MAtRIX 

#: 
C 
o 
N 
i 
A 
I 
N 
E 
R 
S 

1. 
2. 

PLASTIC. 3. OA ... 4. 

GLASS 5: 

RELINQUISHED BY: DATE TIME ___ RECEIVED BY: DATE TIME __ _ 
" .My Signa. this Chain :01 custody form·IMlcal.~s Ihal I am ·P·Ulhortzlidby tho above company 10 ,cleaso MllJpleslor ~n.aJy.compn~YDgr.es 10.PWlhe.enlir. ba.ll\nco upon recQlpl 
,~Ol sampl iil.is underSIOOd·Snd·ag,.aad Ihal an. X bDlanc~carrIO.d.overlhirty (30) days is'SUb.IOOIIO a r.S%per monih' . lnnumnaie Char~e.ln iha event o.l~elaull, Ihacompany 
bocc'mQ~. . 'e ·Ior. any rensonable nllornay and/or collacl,on lo.s ·Md all 'olalod casto MCMon", \() W'(\\\ !t\Q,tm!I'~.t>(!.1 , ·,ea<.11 iechnclonies. Int.. ICUltalOch laboratory): 

.'\Ie-Or:'\e-,II •• 1\11 ......... 10. ........ ..1 ...... 0.--'.- .. _-" .. 

Bill To: 

Cornpany'--:,......::::r::=--=-.L.....,:p,.-L _____ _ 

Name ____ ~~~~~ __ ~~~~~~~--

Add res S _____________ _ 

REMARKS 
. (I.E. FIlTERED, UNFILTERED, 

GRAB, COMPOSITE) 

.FOR LABORATORY USE ONl:;Y:~()() S-D 777 

SampJeCondilion uP. 0" R ...• ece.iPI . £l t'~f 
P~~IOdYs.ealslnlaolP! . N ~ 
'r.'\:"~·I~·~ ........ ::...._ .;w~ .• ·,~·_ ... A',LA JI, t. 



Outreach
Laboratory
311 Nooh.p
brokeh Atro,.OK74012.
(918) 2.-25215
FMX 98)8 251-0008

C ONIDENljTAL[PIVLLED
ATTO EY/CL 0T:CONSULTANT WORK

PRODUCT

August::29j 2007

Carol. Berger
Integrated Environmental!Management, Inc.
8 'Brobks: Ave #205.
Gaithe'burg MD 208777

CLIENTPRJECT NA E R 151:06-000100-000000Q

OUTREACHLAB ID:: 20070717

Dear Ms. Berger:

Please find ýenclosg the g•n•aytc "repiort for your'sampes received-in our laboratoiy on

July 25, 2007 for, the above captioned project Thirteen liquid samples were received,
Sarmples W2 t and I .were brokedn din. g shipment. Sample W2, had enough

volume ein unpreservedsample to split-the sample.before filtering. Twelve samriples were
analyzedq for GrOss Alpha/BeaWihithe 48 hour holding time, Uranium-sotopic,
Thorium-Isotopic,. K by ICP, Radi~um 226 and Radium 228., Per your chain of
cu1stody,•fIVe of the s ples Were -also• filtered for analysis. Per your chain ofeustody, if
the GrossDApha result wil .ias > i, the samplewa reanaled for Gross Alpha/Beta.

All Quality Control for the requested analysis is. reported on the analytical report. Te
method blank, laboratory control stndard and rmatrix spike and spike duplicate were all
within method control i.mit With the exception of the' DU RPD for Gross Beta. Your
results were not affected in.anyway.

Unless notified otherwise, all non-hazardous, non-radioactive samples will be disposed
30 days after the report date,,

Thank you ,for choosing Outreach Laboratory and if you have• any questions, please all
us at 918&251-2515.

Laborat

-4

ODEQ: ID #09517
NRC ODEQ LIC. #27521-01

CERT. ID #1OK001
See .Certified

Parameter List 0

311 NoJ:lfl Aspt!l' 
Broken Arrow. OK 74012 
(91BI25H~15, 
FAX(9IS) 251..()()()8 

/D 
\\0/· 

.f\\ 
....... .. '\p/ ...... ' ... . 

C'ONFID,E" ·nALlPlUVILED 
ATTORNEY/CL ··"TICONS'ULTANT W'ORK 

PR(JDUCT 

August:29, 2007 

Carol Berger 
wtc:!gI'ate~fEl1y~r(j)'Il1~1l,t<tr MMMeilleI:J,t,Inc:. 
8 Bfooks Av.e #205 . 
Ga'ithersbutM:O 20'877 . '. , ' ... ' &, ..... . 

CLIENY·PROJEeT'Ni.\ME;,TRC 105106-'000 tOO"O:OOOO'O 
'.- .• " •. '., '" •.• ' •. " •.• ,- ,..... ~. '.. • ,'., .....• . . ......... ' ..... ."" - . ' .• ' _. . '" .•.. . ,<,. . . 

OUTREACH:LAB 10: 20070717' 

DearlVIS.nerger: 

.. 

• 

fj~a,~e ·li.llq·€;J;l¢.lgs:¢~ th.~ ~lrttqru.;t¢pOI:t:t:Q~ YQUr'sa,wpl¢$:.t¢~.eiv~.'ill()ur liiporatQiY ~>n 
Jilly 25~ 2007 for·,tlle :ab:ov.eca,ptioneoproJect. Tllirleen liquid samples wererecelved, 
~Ippl¢s W'2; ~:. alier l\\i:'¢ ) ~W~t~ ,b.rpkeJtcl(rrillg!ihipmeot,SampleW2,® had eJJ()ugh: •. . 
vbiume>ih uripresewed:sampletoSpJibtnesample:before ~ltering. Twelve samples were 
analyz~d,: for Gt9$$ Atph~~~~,wHh.irtthe 48 'l)otji' h-pldin,g time, U@lillm-Isetqpic, 
Thotium4sotopic~ J{~O'by ICP$Radiwn 226anQ R~~ium 228, . Per your ch~ill of 
~ustody~fiV¢ of th¢ $.amBlesWe,i~a:lso filtered for 'analysIs. Per yoliTchaiil ofcuS(ody, if 
tJ1e 6rpss~AJ~1l<lrestllt W~:>S:pOi/l"ffle~<lI)1pl~:W~r(!i:ln<t1~edfQt GT9sS AJpha/a¢ta. 

AU . Quality ColltI:oLfgr th~reg!le,sted ana,1ysis is n:;port~don th~analytical repprtThe 
method blank, laberatoi¥ cotitrOlstaridardan4 matrix $pike and spike duplicate were all 
withinJ'peth9d,cQntrQlJi.n:ti~ w,i~htheexception of theJ))iJp, RPO for GrosS Beta. Your 
restiltswere not·affeeted in. anyway, . 

Unless no~ifi~d .oth(!rWi.~e,allllon-"nazardoils,iJOiJ~radioa:Gtive SatIlpJes will be disposed 
30 days after the report date;. 

Thank you Jor'choosing Ou~~chLaboratory and if you hfive, any question~ pleR!iecaH 
llsat 918-251.,2~I$-. 

ODEQID#9S17 
NRCODEQ LIC. #2'1521~Ol 

CERT. ID'#OKOOl 
See. Certified 

Panmieier List 

I .. 



... oratory
I• North Aspeh
rolikenArrw, OK 74012
) i8) 251ý5?s"
ýX (918) 2.51-0008

Client:
Client Project:

Lab Number:
Date Reported:

Date Received:

Page Number:

IEM
1051:06-000 100-,000000

20070,717
8/24/07

7/25/07
I of 8

Analytical Report

Result UnitsMethod DL Prep
Date

Analysis Analyst
Date.

b ID:

ent iD:

te Sampled:

Ltrix:

20070717-01

SC25S
7/24/07 7:35:00 AM

Liquid

• Radiochemical Analyses
)ss Alpha
)sSlAlp'ha (48 hour)

)Ss.Beta

)ss:Beta (48 hour)
.226

-228
.232

;22.8

03,

EPA 900/9310

EPA 900/9310

EPA 900/9310

EPA 900/93 10

SM 7500:Ra B (M)

EPA 904/9320

LANL ER.200 M

LANL ER 200 M

LANL ER- 200.M

ASTM D 3972

ASTM D 3972

ASTM )D 3972

EPA 60110B/200.7

2.15 +/- 1.22

6.52 +/- 1.75

4.77 +/- 4.16

8.81 +/-4.28

0.164 +/- 0.147

0.439 +1- 0.049

0.340 o/- 0.187

0.198 +-0258

0:071 +1A,0143

0.117 /-0.294

0.088.+1- 0.198

1.06 +A 0.492

pCi/I
pCi/I

pCi/I
pCi/l

pCi/I
p~i/I

pCi/i
pCi/i

pCi/I
.pCi/I
pCi/l
pCi/I

0.922
:0.922

4.34
4.34
0.272
0.210
0.233
0o5 17
0,225
0.459

0.290
0.526

7/25/07
7125/07
7/25/07:

7/25/07

8/1,5/07

8/17/07

8/16/07

8/16/07

8/1'6/07

8/16/07

8/16/07

8V23/07
7/25/07
8/23/07

:7/2507

8/19/07

SD
SD

SD
SD
SD
SD

SD

SD

SDSD
SD
S13

Metals Analyses
2.28 +/- 1.98 pCi/I 0.383 8/7/07 8VV17/O7 RE

b 'ID:

ent ID:
teSampled:
ttrix:

20070717-02

SCI4S

7/24/07 8:35:00 AM

Liquid

)Ss Alpha (48 hour)

)SS Beta (48 houi)
.226
.228

r232
.230

-228

!38

!34

EPA 900/9310

EPAk900/9310

SM 7500 Ra B

EPA 904/9320

LANL ER 200

LANL ER 200

LANL ER 200 -

ASTM D 3972

ASTM D 3972

ASTM D 3972

Radiochemical Analyses

3.56 +/- 1.23

6.17 +/- 2.93

(M) 0.202. /- 0.157

0.569 +/- 0.050

M4 0.531 +/-0.184

0.660 +1- 0.208

Mi 0+/-0.117

0.079 +/- 0.285

0.026 +/ 0.173

0.361 +/- 0.309

pCi/I

pCi/I
pCi/I

pCi/I
pCi/

pCi/I

pCi/l

pCi/I

pCi/I
pCi/l

0.6,10
2.87

0284
0.299
0.215
0.311

0.202,
0.463

0.288
0.389

7/-5/07

7/25/07
8/15/07

8/17/07
8/16/07
8/16/07

8/16107
8116/07

8/16/07
8/16/07

7/25/07
7/25/07

8/119/07
8/20/07
8/2i0107
8/20/078/20/07
81220107

8/21/07

8/21/07

SD
SD

SD
SD
.SD
SD

SD
SD

SD
SD

Metals Analyses

3.5 +/- 3.04 pCi/IEPA 6010B/200.7 0.383 8/7/07 8/`17/07 RE

DL = Below Detection Limit

T I. North Aspen 
rcikc!h.J\ifow •. OK 74012 
)18) 151~~J5 . 
ii;X(918) 251 ,0008 

bID: 20070717-()1 

ent In: SC25S 

Method 

te Sampled: 7124/077:35:00 AM 

ltrh: Liquid 

Client: 

ClierttProject: 

L~b Number: 

Oilte Reported: 

Date Received: 

Page Number: 

Analytical Report 

Result Uliits 

Radiochemical Analyses 

)ssA'pfia EPA 900/93 \0 T 15 +1- 1.22 pCill 

)s~Alpha (48 hOlJr) EPA 900/93io 6.52 +1- 1.75 pCiI) 

}ssHetll EPA 900/9310 4.77 +1- 4.16 pCill 

)ssB.eta (48 hour) EPA 90019310 8.8! +1- 4.28 pCill 

:226 SM 7500Ra B .(M) 0.164 +/- 0~J47 pCill 
-228 EPA 90419320 0:439 +/- 0.049 pGill 

'232 LANL pR~()O M 0.340 +/- 0,l87 pCi/l 

'2jO LANLER200M 0.198 +/~ 0'258 pCi/1 

,228 LANLER 200. M 0:071 +/~ (1.143 pCiI) ;.,. 
ASTM 0 3972 0.117 +Ic 0.294 peifl 

AStMD3972 0.088+/- 0 .. 198 pCi/1 

~14 AS1N1D3972 I .06 +1~OA92 pCi71 
Metals An;ilyses 

lO EPA601OB1200.7 2.28 +/- 1.98 pCill 

bID: 20070717.,02 

enHD: SCJ4S 

te Sampled: 7124/07 8:35:00 AM 

.tFix: Liquid 

Radiochemical Analrses 
)SS Alpha (48 hour) EPA 900/9310 3.56 +/- 1:23 pCiI) 

)ssBeta (48 hour) EPA 900/931 0 6.17 +/- 2.93 pCi/1 

226 SM 7500 RaB (M) 0.202 +/..;. 0.157 pCilJ 
228 EPA 90419320 0.569 +/- 0.050 pCi/1 

232 LANL ER200 M 0.53 I +/- 0.184 pCill 

23.0 LANL ER200 M 0.660 +/- 0.208 Cill p . 
,228 LANL ER200M 0+/- 0.117 P til) 
~38 ASTM [) 3972 0.079 +/- 0.285 pCi/J 
t35 ASTM 0 3972 0.026 +/~ 0.173 pCill 

!34 ASTMD3972 0.361 +/~ 0309 pC ill 

H~. 
Metals Analyses 

EPA 601081200.7 3.5 +1- 3.04 pei!1 

DL = Below Detection Limit 

DL 

0,922 

0.922 

4.34 

434 

0.272 

'0.210 

0.233 

0.517 

.0225 

0.459 

Q,~90 

0 .. 54.6 

0.:383 

O~610 

2;87 

0.284 

0299 

0.215 

0.311 

0.202 

0.463 

0,288 

0:389 

0.383 

Prep 
Date 

7125107 

7125/07 

7/25/07 

7/25/07 

81lSl07 

8/1"1107 

8116107 

8/Hi/0?, 

8/161,Q7 

8/16/07 

8/1~/O'j 

8/')6/07 

817/07 

7125/07 

712~/07 

8/1M)7 

8/17/()7 

8116/07 

8/16/07 

8/16/07 

8116/07 

8116/07 

811B/07 

817107 

IEM 

105106-000 I OO~OOO()OO 

20070717 

8/24/07 

7125/07 

lof8 

Analysis Analyst 
Date 

8/2'3/07 SO 

7125/07 SO 

8&3107 SO 

1125/07 SO 

81l'?/01 SO 

'8;:j.0/P7 SO 

8ff.()IQ~ SD 
8.l:],Olffl So 
""riQ1Q1 SD 
&nJI07 SD 

~72l/0:7 SD 

811JJ07 SD 

:8/J7107 RE 

7125197 SD 

1/25107 SO 

8/19/07 so 
Si20/07 SD 

S120/07 SO 

8/:20/07 '. SD 

8120107 SO 

8all07 SO 

8121107 SO 

8121/07 SO 

SIl7/07 RE 



^ vtreachI .L oratory
I1I North Aspen
5roken Arrow. OK 74012
918) 25 t;5 1
'AX (918)251-0008

Client:

Client Project:

Lab Number:
Date Reported:
Date Received:

Page Number:

JEM
105106-0001007000000

20070717
8/24/07
7125/07
'2of.8

Analytical Report

Result UnitsMethod DL Prep
Date

Analysis Analysk
Date

ib ID:

jient ID:

ite Sampled:

20070717-03

SCI is ®
7/24/07 9:15:00 AM

Liquid

:Oss Alpha (48 hour)

-oss Alpha-Filtered(48
!ur)

EPA 900/9310

EPA 900/9310

RadiochemicalAnalyses
2:62 +-A1.46 pCi/I

0.894 +/7 1.03 pCi/!

1.18 7/25/07 7/25/07 SD
0.943 7/25/07 7/25/07 SD

-oss Beta (48 hour) EPA :900/93 10

-oss Beta-Fwiltered (48 hour) EPA 900/9310

1-226 SM 7500 Ra B (M)

i-226-Filtered SM 7500 Ra B (M)

t-228 EPA 904/9320

i-228-Filtered EPA 904/9320

i-232 LANL ER 200 M

-F '-filtered LANL ER 200:M

iý230 LANL ER 200 M

i-230-Filtered LANL ER 200 M

1-228 LANL ER 200 M

1-228-Filtered LANL ER 200 M

-238 ASTM D 3972

-238-Filtered ASTM D 3972

-235 ASTM D 3972

-235-Filtered ASTM D 3972_

-234 ASTM D 3972
-234-Filtered ASTM D 3972

0+ 1- 3.62
4.206+/- 284

0.189 +- '0.208
40,i82,/- 0'. 177

0.394-+/. 0.093

0.22•34-0.1037
0. 143+ 0. .154
0.315../-0.!60
0.25 5 -+/- 0. 1.48
0.Z02, 15 .114
0.157-+,/-0.12:1

0.309 +/-..0-01
0.o1i 0+/b-o0.43

•.456 +1/- 0.330
0.181 +-A 0 160

1.23 +/1-0,471

I.36'+/ A0.367
Metals Analyses

2.15 +/- 1.87

2.2,+,/- 1.91

pCi/I

pCi/I

pCi/I
pCi/I

pCi/I
p Ci/i

pCi/I

pCi/I

pPi/I
pCi/I

pOi/I
pCi/I
pCi/I
'pCi/I
pCi/I
pCi/I

pCi/I

pCi/I

pCi/I

.•i/i

4;03
2.87

0.395

0.408:

0..411.
0;200:
0.195:

0.245,

0.281

0.270
0.!:51!

0U.80
0.3897
0.1.92

0.380

0.186
0.41.4

'0.253:

7/2-5/07

7/25/07

,8/15/07

8/15/07

8/17/07

8/17/07

8/ 16/078/116107

8/16/07
8/16/07
8/16/07

8/16/07
8/16/07

8/16/07

8/16/07

8/16/078/116/07

8/1.6/07

7/25/07
7/25/07

8/19/07

8/20/07

8/20/07
8/2.1/07

8/20/07
8/20/07
8/20/07

8/20/07

8/20/07

8/20/07

8/21/07

8/21/07
8/21/07

8/21/07

8/2:!107

8/21/07

SD
SD
SD
SD

SD
SD
SD

SD
SD

SD
SD
SD
SD
SD
SD
SD,
SD
SD

-40
-40-Filtered

ab ID:

lient ID:
ate Sampled:

,atrix:

EPA 6010B/200.7

EPA 6010B/200.7
0.3.83 8/7/07

0.341 8/8/07'

8/17/07 RE

8/17/07 RE

20070717-04

SC12S

7/24/07 10:05:00 AM

Liquid

ross Alpha
ross Alpha (48 hour)

\lpha-Filtered

ross Alpha-Filtered(48
)ur)
ross Beta

BDL = Below Detection Limit

EPA 900/9310

EPA 900/9310
EPA 900/9310

EPA 900/9310

EPA 900/93 10

Radiochemical Analyses
11.0 3.85 pCi/!

13.1, /-4,88 pCi/I
2.01 +/-3.11 pCi/l

8.11 +/-.3.81 pCi/I

95 +/- 10.0 pCi/I

1.93

3.40
2.98

2.67

7/25/07
7P25/07
7/25/07
7/25/07

8/23/07
7/25/07

8/23/07
7/25/07

SD

SD
SD
SD

6.94 7/25/07 8/23/07 SD

Client: 

Client Project 

Lab Number: 

Date Reported: 

"~tre.tld1 
......)orC\tory 

Date Received: 

Page Number: 

lIt NO!1h Aspen 
Iroken Arrow. OK 74012 
918) 251,-2515 ' 
'AX (918)251-0008 Ana'lytical Report 

Method Result Units 

Ib ID: 20070717-03 

lient 10: seIls ® 

lte Sampled: 7/24/079:15:00 AM 

atrix: Liquid 

RadiochemiCal,A;nalyses 

:0,55, Alpha (48hour) 

'055 Alpha-Filtered(48 
lur) 

EPA 900/9310 

EPA 900/9310 

:OS5 Beta (48 hour) EPA 900/9310 

:05S Beta~Filtered (41! hour) EPA 900/9310 

1-226 SM 7500 Ra B (M) 

1-226:"Filtered SM 7500 Ra B (M) 

1<2'28 EPA 90419320 

F228-Filtered EPA 904/9320 

'h232 

, :-'Filtered 

1~230 

1-230-Filtered 

1-228 

1,.228~Filtered 

·238 
,238-Filtered 

·235 

·235-Filtered 

·234 

~234-Filtered 

LANLER200M 

LANLER200M 

LANLER200M 

LANLER200M 

LANLER200M 

LANLER200M 

ASTM 03972 

ASTMD3972 

ASTM D 3972 

ASTM 0 3972 

A5TM 0 3972 

ASTM 0 3972 

2:62 +/- J.46 pCi/I 
0.894 +/~'I :()3pCi/l 

0+/· 3.62 peill 
4.20+(- 2:84 

0.18~+/;'0.208 

:"0; 182, +/~OJ 1'7 

Oj94'+i~O:b93 

pCill 

pCill 

pCill 

pCill 
0;15(}.4;J-:'O:048 peiIJ 

0.223 +A()A3 7pCili 

0; f45+/,. O. 154 pCill 

031~-I:I~:fJ.160 pCi!1 

0,~55 +:/-0. ) 48 

02Q2+/:.:0.1'14 

0.15}'+:1",0;)2! 

0~309"'/-,.0.::3QJ 
0.IIO+/~0.143 

01456, +/~O.330 
0.18'l+/~ OJ60 

L23 +/,.;OA7i 

1.3.(),+/:·0367 

Metals Analyses 

Cill P 
pCill 

pei/I 

pC: ill 
pC ill 

pCiIl 
pC ill 
pC ill 

pC ill 

-40 EPA 6010B1200.7 2:15+/- 1.87 pCill 

-40-Filtered EPA 601OB/200.7 2.2'+/- L91pCilI 

~b JD: 20070717-04 

lient ID: SCl2S 

ate Sampled: 7/24/07 10:05:00 AM 

:atrix: Liquid 

ross Alpha 

ross Alpha (48 hour) 

\lpha-Filtered 

ross Alpha-Filtered(48 
mr) 

ross Beta 

BDL = Below Detection Limit 

EPA 900/9310 

EPA 90019310 

EPA 900/9310 

EPA 900/9310 

EPA 900/9310 

Radiochemi~al Analyses 
11.0+/ .. 3.85 pCill 

13. L +1- 4.88 pC ill 

2.01 +/- 3.11 pCiIl 

8,11 +/-3.81 pC ill 

. 
95 +1- 10.0 pCill 

DL 

l.18 
0.9-43 

4.03 

2.87 

0.395 

0,4,08: 

0.4;11 
0;200,' 

0;195 

0,245 

0.281 
O,~j() 

0;·15) 

0.180 

O.3~'7 

0.192 

O.3:SO 

0.J86 

OAI4 

0;:25S 

0.383 

0341 

1.93 

3.40 

2.9~ 

2.67 

6.94 

Prep 
Date 

7!25/07 

7f25/07 

7125/07 

7125/07 

8/J5J07 

8/15/07 

all7/07 

8117/07 

8116107 

8116/07 

8116/07 

8lJ6/07 

'8116/07 

8/16/07' 

8116107 

8/16/07 

81l6/07 

8116/07 

8/19'/07 

8/16/07 

817107 

8/8/07 

7/25/07 

7125/07 

7/2,5/07 

7125/07 

7/25/07 

]EM 

105106-000IOQ~oonQoo , 

200707]'7 

8/24(01 

7/251('i7 

20f8 

Analysis Analyst 
Date 

7/25107 sD 
7/15/07 So. 

7125/07 So, 

7/25/07 SO 

8/19/07 SD 

8120j07 SD 

,8f20!,07 SD 
8f2']/07 SD 
8/20/07 SD 

8/20/07 SO 

8/20/07 SO 

8120/07 SO 

8120107 So, 

8120107 So, 

8121107 So, 

812'1/07 SO 

8/21107 SO 

8/21107 So. 
8121/07 SD 

8/21/07 SO 

8117/07 RE 
8/17/07 RE 

8123107 SO 

7125/07 SD 

8123/07 SO 

7125/07 SD 

8/23/07 SD 

• 

• 

• 



Seach

*Ooratory
111 North Aspen

4roken Arrow. OK 740 1Z
9.I8) 251-5,15
AX (918),251-0008

Client:.
Client Project:

Lab Number:
Date Reported:
Date Received:
Page Number:

IEM

105 106-000100-000000

20070717
8/24/07

7/25/07
3 of 8

Analytical Report

Result UnitsMethod D!L Prep
Date

Analysis
Date

Analyst

ass Beta (48-hour) EPA 900/9310

pss Beta-Filtered EPA 900/93 10

ass Beta-Filtered (48 hour) EPA 90019310

-226 SM 7509 Ra.B (M)

-226-Filtered SM 7500 Ra B (M)

-228 EPA 904/9320

-228-Filtered EPA 904/9320

-232 LANL ER,200'M

-232-Filtered LANL ER 200 M
_230 LANL ER 200 M

-230-Filtered LANL ER 200 :M

-228 LANL ER 200AM

-228&-Filtered LANL ER 200 M

238 ASTM D 3972

231sered, ASTM D 3972

ASTM D 3972

e.5-Filtered, ASTM D 3972

234 ASTM D 397.2

2,34-Filtde&d ASTM D 3972

112 +/- 1.1.1

113 +/- 10.5

115 +1- 12.6

1.53 +/- 0.256

0.537 1+- 0.231

2.62 +/- 0.120

1.04 +I- 0.051

0;666 +/- 0.140

0.7011 +/- .0. 192

0.358 +-0;133

0.563 +3- 0.202

0.743 tJ- 0.48

.013 +-A 0. 105

0.796 +/r 0.356

0.489 +- 0.401

0.239 +/- 0.233

0.107+1- 0.334

1.78+/- 0.522

1.04 +/- 0.602

pCi/I

pCi/I
pCi/I
pCi/I

pCi/I

pCi/I
pCi/I

pCi/I

pCi/I

pCi/l

pCi/I

pCi/I

pCi/I

pCi/l

pCi/I

pCi/i
pCi/I

pCi/I
pCi/I

pCi/I

pCi/!

7.90

6.9

I02

0.257

0.369

0.533

0.225

0.1.15

0.165

0.229

0.309

0.122

0.142

0282

0.387

0.273

0.511

0.374

0.609

7/25/07

7/25107

7/295/07

8/15107

,8/15/07

8/17/07

8/17/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

,8/16/07

7/25/07

8/23/07

7/25/10.7

8/19/07

8/20/07
8/20/07
8/21/07
8P201/07

8/20/07

8/20/07
8/20/07

8/20/07

8/20/07
8/2107

8/2-1/07

8/21/07

8/'21/07

8/21•/07
8al/21/0

SD

SD

SD

SD
'SD

SD

SD

SD

SD

SD

SD

SD

SD

SD
SD

SD

SD
SD

SD

40-Filitered

b ID:
ent ID:

te Sampled:
Atrix:

EPA 6010B/200.7

EPA 60,10B/200.7

Metals Analyses

78.8 +/- 68.5

85 +/- 73.8

0383 8/7/07
0.341 8/8/07

8/17/07 RE
8/17(07 RE

20070717-05

SC12D
7/24/07 10:35:00 AM

Liquid

ass Alpha

ass Alpha (48 hour)
ass Alpha-Filtered(48

EPA 9,00/93,10
EPA 900/93 1:0
EPA 900/9310

Radiochemical Analyses
3.06 +/- 1.41 pCill
739 +/-.1.76 pCi/l

4.69 +/- 1.57 pCi/I

SD

SD

SD

ass Beta EPA 900/93.10
ass Beta.(48 hour) EPA 900/9310

)ss Beta-Filtered (48 hour) EPA 900/931I0

-226 SM 7500 Ra B (M)

-22eltered SM 7500 Ra B (M)
EPA 904/9320

_.o-Filtered EPA 904/9320

-232 LANLER 200 M

-232-Filtered LANL ER 200 M

1.13 +1- 3.71
833 +1- 3.05
L.,06 +/- 3.71

2.09 +/- 0.278

2.74 +0- 0.306
0.668 +I- 0.049

0.127 +1-0.048

0.197 +/- 0.106

0.213 +/- 0..115

pCi/I
pCi/I
pCi/l

pCi/I

pCi/I

pCi/I
pCi/I
pCi/I
"pCi/l

1.08
0.929

1.07

3.98
2.91
3.98

0.258

0.238

0.210

0.309
0.139
0.155

7/25/07

7/25/07

7/25/07

7/25/07

7/25/07

7/25/07

8/15/07

8115/07

8/17/07

8/17/07

8/16/07

8/16/07

8/23/07

7/25/07

7/25/07

8/23/07

7a5/07

7/25/07

8/19/07

8/20/07

8/20107
8/21/07
8/20/07

8/21107

SD
SD
SD

SD

SD
SD

SD
SD

SD

DL = BlowDelcction Limit

Client: IEM 

Client Project: 105106-00(}100"000000 

Lab Number: ~o.0707r7 

Date Reported: 8/24/07 

Date Received: 7125/07 

4&1Qtatory Page Number:: 3 of8' 

: 1 I. North ASpen 
Iroken Arrow. OK 7.40t2. 
9J1:l) 25.1<iS.l5 
AX (918)·251-0008 Analytical Report 

Method Result Uliits DL Prep j\nalysis Analyst. 
Date Date 

oss Beta (48 hour) EPA 900/9310 112 +/- ILl pei/! 7.90 7125/07 7/25/0.7 SO 

oss Beta-Filtered EPA 900/9310 113+1-10.5 pCi/l 6.9 7125107 8123/07 SO 

oss Beta-Filtered (48 hour) EPA 90@/931O 115 +/- 12.6 pCi/1 10.2 7125107 7/25/Q7 SO 

-226 SM 750.0 RaH (M) 1.53 +1- 0.256 pCi/1 0.'257 8/15/07 81l9107 SO 

-226-Filtered SM7500Ra BeIv,l) 0.537 +1- 0.231 pCill 0.369 8115107 8120/07 'SO 

-228 EP A 904/9320 2.62 +/- 0.120 peil! 0.533 8/17/07 ~120i07 SO 
-228-Filter¢d EPA 9Q4/9320 1.04 +/- 0.051 pCi/1 0.225 8/17/07 812i/07 SO 

~232 LANL ER200'M 0;666 +1- 0.140 pCill 0.1l5 8116/07 ·8120/07 SO 

-232-Filteted LANLER200M O~ 70 I +1-0.192 pC ill 0.165 8/16/07 8/20/07 SO 

-230 LANLER200 !VI 0.35.8 +1- 0; 133 pCill ' 0.229 8/16/07 8120107 SD 

-23b~Fjltered LANLER200M 0.563 +1- 0.202 pC ill 0.309 8116/07 ,8120i07, SO 

,228 LANLER20DM 0.743 +;/- 0.148 pei/I 0.122 8116/07 8120/0.7 SO 
~228~filtered Li,\NL ER2QO M 0;113 +/., OJ05 peill 0.142 8116/07 ,8120107 SD 

238 ASTMD'J972 0.;796 +/., 0.3.56 pCW 0:182 8/16/07 8/2.J/07 SO 

23.ered ASTMD 3912 0..489 +1- 0..401 'pCi/l 0..387 811610.7 8/21/0.7 SD 

ASTMP3972 0.239 +1- 0..233 pCi/1 0.273 8116107 812,)107 SO 

tj5-Filtete(j AstMo3912 0..10.7 +1- 0..334 pC ill 0.511 8116/0.7 8/21/0.7 SD 
B4 ASTM 03972 1.78 +/- 0.522 P Cill 0.374 8116/07 8!2IfQ'7 .SO 

~34 .. Filter¢d ASTM D3.972 1.0.4 +/- 0.;60.2 p,Ci/l 0.60.9 8116/07 8ii.IlO7 SO 

Metals Analyses 

40. EPA 601 o.B/200.7 78;~ +/~ 68.5 Cill p . 0.383 817107 8/J7107 RE 
4o.~FiJtered EPA 601o.Bl2o.o..7 85 +/-7:3;8 pOi/1 0..341 8/8/07 8/17/0.7 RE 

bJD: 2007o.717-Q5 

ient ID: SCIZD 

teSampl!!d: 7124/0.710;35:0.0. AM 

,tn,,: Liquid 

Radiochemical Analyses 

)SS Alpha EPA 9,00/9310 3.06+1- L41 pCiII 1.0.8 7/25/07 8/2310.7 SO 

:>ss Alpha (48 hour) EPA 90.0./93 JO 7:39 +1-.1.76 pei/l 0.,929 712510.7 .7/2510.7 SO 

)SS Alpha-Filtered(48 EPA 90.0./9310 4.69 +1- 1.57 peill 1.07 7125/07 7/25/07 SO 
Jr) 

)SS Beta EPA 900./9310. 1.13 +/., 3;71 pCill J.98 712510.7 8123/07 SO 

<>ss Beta.(48 hour) ERA 90.0./9310. 8.33 +/- 3.05 pOill 2.91 7125/07 712.5/Q7 SO 

)ssBeta"Filtered (48 hour) EPA 90.0/93,10 1.06 +/- 3.71 pCi/1 3.98 7125/0.7 712510.7 SO 

-226 SM 750.0. Ra B (M) 2.0.9 +1- 0..278 pCill 0..258 8115/07 8/19/0.7 SO 

-2.tered SM 750.0 Ra B (M) 2.74 +/- 0.30.6 pCill 0.238 811510.7 8120./0.7 SO 

EPA 90.4/9320. 0.,668 +/- 0.049 pCill 0..210. 8117/07 8120/0.7 SO 

_..:o~Filtered EPA 90419320. 0.127 +/- 0.;048 pCill 0..30.9 8117/0.7 812)/0.7 SO 

-232 LANL ER 20.0. M 0..1 97 +/- 0..1.06 pCi/i 0.139 8/16/07 812010.7 SO 

-232-Filtered LANL ER 200. M 0.2)3 +/- 0.115 'pCi/) 0..155 8/16/0.7 812110.7 SO 

DL. = Below'Detection limit 



Client:

Client Project:

Lab Number:

Date Reported:

Date Received:

Page Number:

IEM
105.106-000100-000000

200,70717
8/24/07

7/25/07
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'utreach
boratory

3.11 North Aspen
lroken Arrw _OK, 74012
918) 25 -25.15
*AX (91S),25 1-0008

'0

Analytical Report

Result UnitsMethod DL Prep
Date

Analysis
Date

Analyst

-230
t230-Filtered

-ý228

t-228-Filtered

238

238-Filtered

235
235-Filtered

234

234-Filtered

40
40-Filtered

ib ID:

ID;
mxt•.Sampled:

atrix:

LANL ER 200 .M

LANL ER 200 M
LANL ER 200 M

LANL ER 200 M

ASTM D 3972

ASTMD 3972

ASTM D 3972

ASTM D 3972

ASTM D 3972

ASTM b3972

EPA 6010B/200.7

EPA 60;10B/200.7

0.300 +/- 0.A43
0-169 +/- 0.124

0.032 +/- 0.077
0.137 +/- 0.090

0.126 +/- 0.175
0.839 ÷1 0.367
0. 12 +/-0.154
0.331 +/-0.264

0.393 +1- 0.248

1.18 +/-0.451

Metals Analyses

1.2 +/-,1.04

1.36 +/- 1..1,8

pCi/I

pCi/1
pCi/I
pCi/I
pCi/I

pCi/I

pCi/l
pCi/I

pCi/I
pCi/I

pCi/I
pCi/I

0.256

0.243

0.126

0.123

0.249
0,258

0.210

0.279

0.286

0.366

18/16/07
8/16/07
8/1 6/07

8/16/07

8/16/07

8/16/07

8/16/07

8/116/07

8/16/07
8/16/07

8/20/07

8/21/07
8/20/07

8/21/07
8/21/07
8/21/07
8/21/07

8/121/07
8/2:1/07:

SD

SD
SD
SD

SD

SD.
SD'

SD.

SDSD

0.383 8/7/07
0.341 8/8/07

8/17/07 RE
8/17/07 RE

200707I7-0o6
SC32D
7/24/07 10:50:00 AM

Liquid

Rai
oss. Alpha EPA 900/9310

"oss Alpha (48 hour) EPA 900/9310
•oss Alpha-Filtered(48 EPA 900/9310
ur)
oss Beta EPA 900/9310

oss Beta (48 hour) EPA 900/9310

-oss Beta-Filtered (48 hour.)EPA 900/9310

1-226 SM 7500 Ra B (M)

i-226-Filtered SM 7500 Ra B (M)

i-228 EPA 904/9320

i-228-Filtered EPA 904/9320

1-232 LANL ER 200 M

i-232-Filtered LANL ER 200 M

-,230 LANL ER 200 M

t-230-Filtered LANL ER 200 M

t-228 LANL ER 200 M

i-228-Filtered LANL ER 200 M

238 ASTM D 3972

TFiltered ASTM D 3972

ASTM D 3972.
235-Filtered ASTM D 3972

234 ASTM D 3972

diochemicalAnalyses

5.52 +/-.1.63

7.01 +/- 1.68

4.85 +/- 1.56

5.87 +/- 324
0.259 +/- 3.94

1.58 +/r 3.07

3.36 +/- 0.461
2.17 W/-0.277

0.843 +1 0.054

0.86 +/- 0-096 I
0.061 +/- 0.146 1

0.080 +0-0.075 i

-0.038 +/-O, 192

-0.1 (0+/-0.089

0.196 +-0.155 I

0.062 +1- 0.072 I

0.139±/ 0-179

0.462 +/- 0.342
0.187 +/-0.178 I
0.234 +/-0.225 j

0.344 +1-0.264

pCi/I
pCi/A
pCi/I

pCi/I
pCi/I

pCi/I
PCi/I
pCi/I
PCWI/
PCi/I
pCi/I
PCO/

pCi/l
,Ci/l
)Ci/1

)CVI
'C~i/
,Ci/I
ii/I

Ci/l
Ci/1

1.02-
0.827

1.02

3.25

4.25

3.25

0.489

0.229

0.353

0.400

0.234

0.404

0.23.8

0.211

0.i09

0.254

0.414

0.227

0.202

0.354

7/25/07
7/75/07
7/2f5/07

7r.5/07

7125/07

7/25/07
8/15/07
•8/15/07

8/17/07

8/17/07

8/16/07

8/1,6/07

8/16/07

8/16/07
8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/23/07

7/25/07

7/25/07

8/23/07
7/25/07
7/2-5/07

8/19/,07

8/20/07

8/2,01/07

8/20/07

8/21/07

8/2,0/07
8/21/07

8/20/07

8/21/07

8/21/07

8/21/07

8/21/07

8/21,/07

8/21/07

SD
SD

SDU

SD
SD

$SD.

SD

SD

SD

SD

SD

SD

SD

SD

SD

,SD

SD

SD

SD

SD

I

IDL = Below Detection Limit

Client: IEM 

Client Project: J 05J 06"0001 OO,OOOOPO 

Lab Number: 200,707l7 

Date Reported: 8/24/07 

"utreach Date Received: 7125/07 • ... ..Dora tory Page Number: 40[$ 

III Nolth Aspen 
Iroken Arrow .. OK 74012 
918) 25:1-2515 
'AX (918)251-0008 Analytical Report 

Method Result Units DL Pri!p Analysis Analyst. 
D~te Date 

1,230 LANL E:'R 200 M 0.300 +/~ OA43 pCi!1 0.256 gllf!/OT :P,120J(,l7 SO 
1~230-Filtered LANL ER200 M 0.169 +/- 0.124 pCill 0.243 8fl6/07 8121/07 Sr), 

1~228 LANL. ER 200 M 0.032 +1- 0;077 pCi/1 0.126 8/16107 SriO/07 ,SD 
1-228~Filtered LANLER200 M 0.137 +1- 0.090 pCi/1 0.123 8/16/07 S/2l/07 'SO 

238 ASTMD3972 0.126 +1-R175 pei/l 0.249 8i16/07 8121107 'so 
238~ Fi ltered ASTMD3972 0.839 +hO.367 pC ill 0.258 8116/07 8f21/0] SD 
235 ASTMD3972 0.112 +1- 0.154 pCi/1 0.210 8116/07 SI2I/Q7 SD 
235-Filtered ASTMD 3972 0.331 +/- 0.264 pCifl 0.279 8116/07 812·]/07 sO' 
234 ASTM03972 0.393 +/-0.248 pC ill 0.286 8116/07 S12:1197 SO 

234-Filtered AstMb 3972 1.18+/-0.451 pCi/1 0.366 8/16/07 &/21/07 SO 

Metals Analyses 

40 EPA 60 1 OB1200.7 L2 +/-,1.04 pCi/l 0.383 817107 8117/01: RE 
40-Filtered EPA:60;lOB/200.7 ].36 +/~.1.18 pCi/1 0.341 8/8107 8/17/07 RE 

IbID: 200707;j7,,0:6 .' 1:1); S~32D 

Il&:,Slimpled: 7124/1)7 1O:~50:00,.\M 

~ifri~: Liq~ic:l 

Radiochemical.AnaJyses 
'OssAlpha EPA 900/931 0 5.52 +1-1,.63 pCi/1 1.02 7i!i5/0? 8123/07 SD 

'oss Alpha (48 hour) EPA9,OO/~3 J 0 7;0..1 +/- 1 ;68 pCill 0.827 7/25107 7125107 SD 

'oss Alpha-Filtered(48 EPA 90pt93]Q 4.85 +/- 1.56 Gill P '. 1.02 7125/01 7/25/,07 .SO 
ur) 

'oss Beta EPA 900/9310 5.87 +1- 324 pC ill 3.25 7/25107 ~812r3/07 So. 
'oss Beta (48 hour) EPA 900/9.3 10 0.259 +1- 3.94 pCi/1 4.25 7{}.5/07 7125107 SD 

'oss Beta-Filtered (48 hour) EPA 900/931 0 1.58 +/~ 3.07 pC ill 3.25 7125(07 7f2fj107 SO 
[,-226 SM 7-50.0 RaB (M) 3.36 +1- 0.461 pC ill 0.489 8115197 81l9/,Q7· ~D 

1-226-Filtered SM 7500 Ra B (M) 2. ] 7 +1-0.277 pCill 0.229 8/15/07 812Q/o.7 SD 

i-228 EPA 904/9320 0.843 +/., 0.054 pCiII 0.353 8/17/07 ·8/20/07 SO 
L-:-228-Filtered EPA 904/9320 0.86 +.1- 0.096 pCiIJ 00400 8/17/07 8/2.i/07 

' . 

SD 

1-232 LANLER200M 0.06] +/.;. O. ]46 pCiII 0.234 8/l61Q7 8120/07 SD 

1-232-Filtered LANLER200M 0;080 +1-.0.075 pCill 0.109 8116/07 &121107 SD 

1~230 LANLER200M -0.038 +/- 0, 192 P Cill 0.404 8/16/07 ~{}.O/07 SD 
1-230-Fillered LANL ER 200M -0.110+/-0.089 pCill 0.23S 8116/07 8121107 SO 
L-228 LANLER200M 0..196 +/.,0..155 pCill 0.21 ] 8/16/07 8120107 SD 
1-228-Filtered LANLER20.0M 0.062 +1- 0.072 pC ill 0.109 8/16/07 8121/07 SO 
238 ASTM D 3972 0.139 +/- 0.179 Cill P . 0.254 8/)6/07 8/21/07 SD .. 

~ ·Filtered ASTM D 3972 0.462 +/- 0342 pC ill 0.414 8/16/07 8121107 So. 
:.,;.- ... ASTMD3972 0.187 +/- 0.178 pC ill 0.227 8116/07 8121107 SO 
235-FiJlered ASTM D 3972 . 0.234 +/- 0.225 pC ill 0.202 8116/07 8121'107 SO 
234 ASTM D 3972 0.344 +/- 0.264 pCill 0.354 S/16/07 8121107 SD 

IDL = Below Deteclion Limit 
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Analytical Report

Result UnitsMethod DL Prep
Date

Analysis
Date

Analyst

.34-Filtered

10

10-Filtered

b ID:

ent ID:

te Sampled:

itrix:

ASTM D 3972

EPA 6010B/200.7

EPA 6010Bt200.7

1.86 +/- 0.529, pCi/I

Metals Analyses
1.09 +1-.0.95 pCi/I

1 ,14 +/- 0.99 pCi/I

0.338 8/16/07 8/21/07 SD

0383.
0.341

8/7/07

8/8/07

8/17/07 RE
8/17107 RE

20070717-07

W2®

7/24/07 12:00:00 PM

Liquid

- RadiochemicalAnalyses
)ss Alpha (48 hour)

)ss Aipha-Filtered(48

EPA 900/9310

EPA 900/93 10
4,59 +-1.52 pCi/I

0.594 ,/- 1.07 pCi/I
'0.7,32 7/25/07 7/25/07 SD

1.04 7/25/07 7/25/07 SD

)ss Beta (48 hour) EPA 900/9310
)S -FiItered (48 hour) EPA 900/9310

W SM 7500 Ra B9(M)

_.to-Filtered SM 7500 Ra BE (M)

228 EPA 904/9320

228-Filtered EPA 904/9320

232 LANL ER 200 M'

232-Filtered LANLER200 M

230 LANL ER200 M

230-Filtered LANL ER 200. M

228 LANL ER 200 M

228-Filtered LANL ER- 200 M

*38 ASTM D 3972

38-Filtered ASTM D 3972

35 ASTM D 39,72

35-Filtered ASTM D3972

34 ASTM D 3972

34-Filtered ASTM D 3972

7.96f +/- 3.20

8.93 +/-3,14
0.813 +/0.4-31

0.1.19 +/-0.122

1.05 +/-o0.098
0 ÷' 0-092

0.539 +/-0.210

0.239 +Q-0.110

0.994 +/- 0.389ý
0.125 +/-0.146

0.265 +/- 0.213

0.122±1- 0.087

0.905 +1- 0.571

0.445 1/- 0.553

0.711 +1-0.526

0.322 +/- 0.4 13

1.26 +/- 0.621

1.05 +/- 0.717

Metals Analyses

8-32 +/- 7.23

9.31 +1-8.09

pCi/I
pCi/i
pCi/I
pCi/l

:pCi/

pCi/I.
pCi/I

p.Ci/I
pCO/

pCi/I

PCi/i.

pici/I

p~i/I
pCi/!

pCi/I
pCi/I

3.08

2.97

0.724

0.228
0.-546
0.491
00140
0.126

0.618

0.289

0,281
0.112

0.639

0.765

0.618
0.479

0,.608
0.877

7/25/07

7/25/07

8/15/07

8/15/07

8/17/07

8/17/07

8/16/07

8116/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8116/07
8/16/07

7/25/07
7/25/07
8/19/07

8/20/07
8/20/07

8/21/07
8/20/07
8121/07
8/2010`7
8/21/07
8/20/07

8/2.1/07

8/21./07
8/21/07
8/21/07

8/21/07
8/21/07
8/21/07

SD

SD
SID
SID
SD

SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD

0
0-Filtered

ID:

fnt6ed:

A.IL

EPA 6010B/200.7

EPA 60 1 0B/200.7
0.383 8/7/07
0.341 8/8/07

8/17/07 RE
8/17/07 RE

20070717-08
SC22 S
7/24/07 12:30:00 PM

Liquid
Radiochemical Analyses

1.00 +1- 1.28 "pCi/I-s Alpha (48 hour)

1L = Below Detection Limit

EPA 900/9310 1.22 7/25/07 7/-5/07 SD



-'utreach
Sboratory

3,11 North Aspen

Broken Anrow, OK 74012
:918) 251-2515
FAX (918) 251-0008

Client:
Client Project:
Lab Number:
:Date Reported:
Date Received:

Page Number:

Analytical Report

IEM.

105106-0001()0-000000

- 20070717

8124/07

7/25/07
6 of 8 !0

Method Result Units DL Prep
Date

Analysis
Date

Analyst

ross Beta (48 hour)

0-226

1-228

i-232

1-230

a=228

-238

-235

-234

EPA 900/9310
SM 7500 Ra B (M)
EPA 904/9320
LANL ER 200 M
LANL ER 200 M
LANL ER,200 M
ASTM D 3972
ASTM D 3972
ASTM D 3972

1.56+1- 3.83

0.494 +-1,0.169

0.220 +/- 00.48

0.715 +/v- 0.187

0.739 +!- 0.214

0- 150 +/-0.101

0.3:10 +/-0.181

0.165 +/1- 0.131

0.637 +/7 0.271

pCi/I

pCi/I

pCi/!

pCi/I

pCi/I

pCi/I
pCi/I

pCi/I
pCi/I

4.08

0.247

0.250

0.162

0.305

0.1-21

0.178

0.131

0.283

7/25/07

8/15107

8/17/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

8/16/07

7/25/07
8/19/07

8/2-0/07

8/20/07
8/20/07
,8/2_0/07

8/21/07
8/21/07
8/21/07

SD
SD
SD
SD
SD
SD

SD
SD
SD

Metals Analyses
12.4 f/- 10.8 pCi/IEPA 6013B/200.7 0.383 8/7/07 8/17/07 RE

ab ID: 20070717410
lient ID:ý IWC2
ateSampled: 7/24/07 1:45:00 PM

.ix: Liquid

Radiochemica!. Analyses
ross Alpha (48 hour)

ross Beta (48 hour)

a-226

p-22,9
h-232

h-230

h-228

-238

-235

-234

EPA:900/9310
EPA 900/9310,
SM 7500 Ra B (M)
EPA :904/9320
LANL ER 200 M
LANL ER 200 M
LANL ER 200 M
ASTM D,3972
ASTM D 3972

ASTM D 3972

1.46÷+/- 2.25

13.3+1- 4.31

1.27,+/- 0.223

0.026 +1' 0.048

0.521 +- 0,151

0.300 +1- 0.157

0.86 +1- 0.097

0.162 +1- 0.142

0.120 +/- 0.101
1.37 +/- 0.340

pCi/I

pCi/I
pCi/!

pCill

pCi/I
pCi/I

pCi/I

pCi/.

pCi/I

2.1-8

4.10

0.157

0.194

0.139

0.279
0.104

0U158

0.058

0.151

7/25/07
7/25/07
8/15/07
8/17/07
8/16/07
8/16/07
8/16/07

8/16/07

8/16/07
8/16/07

7/25/07

7/25/07
8/19/07
8/20/07
8/21/07
8121107
8/21/07
8/21/07

8/21/07
8/21/07

SD

SD
SD
SD
SD

SD
SD
SD

SD
SO

Metals Analyses
20.8 +/- 18.1 pCi!IEPA 601 OB/200.7 0.383 8/7107 8/17/07 RE

ab ID: 20070717-11

lient ID: IWC 3

ate.Samnpled: 7/24/07 2:35:00 PM

latrix: Liquid

ross Alpha
ross Alpha (48 hour)

Beta
rubs Beta (48 hour)

a-226

a-228

BDL = Below Detection Limit

EPA 900/9310

EPA 900/9310
EPA 900/93 10
EPA 900/9310
SM 7500 Ra B
EPA 904/9320

Radiochemical Analyses

3.16 +/- 1.36

9.33 +/- 1.98

7.8 +/-3.04

11.7 +/- 3.20

(M) 0.205 +/- 0.112

1.86 +/- 0.056

pCi/I
pCi/I

pCi/I
pCi/I

pCi/I
pCi/!

0.965
0.965
2.92
2.92

0.182
.0.168

7/25/07
7/25/07

7/2-5/07

7/25/07
8/15/07

8/17/07

8/23/07

7/25/07

8/23/07

7/25/07

8/19/07

8/20/07

SD

SD

SD
SD

SD

SD

1

Client: IEM 

Client Project: 10,51 06-o'OOJ 00-000,000 

Lab Number: 200707]7 

Date Reported: 8/24/07 

"lutreach Date Received: 7/25/07 :. - ~4borat()ty Page Number: 60f8 

~.I1 North Aspen 
Broken Arroy;{, C>K 74012 
:918) 251-2515 
FAX (918) 251-0008 Analytical Report 

Method Result Units DL Prep AnaJysis Analyst 
Date Date 

~oss Beta (48 hour) EPA 9DO/93J 0 1.56 +1- 3:83 pCi/l 4.0,8 7125/0,7 7125107 SD 

1.,.226 SM 7500 RaB (M) 0.494 +/.,0.169 peill 0.247 8115J07 8119/07 SO 

1-228 EPA 90,4/9320 0,.220 +1;'0.048 pei/l 0.250 8117/07 8/20/07 SO 
1.:,232 LANLBR200M 0.715+/,:, 0,.187 pCiI) 0,.162 8116/07 8120/07 SD 

1~230 LANLER200M 0.739 +1- 0.214 peill 0.3()5 8116/07 8120i07 SO 

1':'228 LA'NL ER200 M 0.150 +1-O.lOI peill 0.121 8/16/07 .8120/07 SQ 

-238 ASTMD}972 0.3)0 +/- 0.18:} pew 0.178 8116107 8121107 SD 

-235 ASTMD3972 0.165+1-0.131 peill 0.13] 8/16/07 8121107 SO 

-234 ASTM03972 0.637 +/.,. 0.271 peill 0.283 8116/07 8/21/07 SO 

Metals Analyses 

·040 EPA 601OB1200.7 12.4 +1- 10:8 pCi/l 0.383 817107 8/17/07 RE 

:ibID: ~O()70717;.10 

Ii~nt In: IWC2 
ateSamplcd: 7/24/07 1:45:0(J PM • ~x: Liquid 

Radiochemical Analyses 
ross Alpha (48 hour) EPA 900J9JI 0 1.46+/-2.25 peill 2.18 7/25707 7125/()7 SO 

ross Beta (48 hour) EPA 900J93 I 0 13.3+/-4.31 pCill 4.10 7125/07 7125107 SO 

a-226 SM 7500 Ra B (M) 1.27 +/-0223 .pCiII 0.157 8/15/07 8/19/07 SO 

a-22.8 tPA904/9320 0.026 +/"- 0.048 pCiII 0.194 8/17/07 8/20/07 SO 
h-232 LANtER100 M 0.521 +/~ ().1~1 peil] 0.l39 8116/07 8f2:1101 SO 

h.;:230 LANr.ER200M 0.300 +1-0.157 pCi/1 0279 8/16/07 8/21107 SO 

h-228 LANLER200M 0.186 +1- 0:097 pCi/) 0.104 8116/07 8121107 SO 
;.238 ASTM03972 0.162 +/- 0.142 pCi/1 0.158 8716/07 8121107 SD 
-235 ASTM 0 3972 0.120 +/- 0.101 pCi/J 0.058 8116/07 8121/07 SD 
':234 ASTM03971 ).37 +1- 0.340 pCi/} 0.151 8116/07 8121J07 SO 

Metals Analyses 
-40 !EPA 601OB1200.7 20.8 +1-18.1 peill 0.383 8m07 8117/07 RE 

ab ID: 20070717-11 

'lient 10: (we 3 

'ate Sampled: 7124/072:3S:0(lPM 

l:it.rix: Liquid 

Radiochemical Anal;yses 
ross Alpha EPA 900/9310 3.16 +/- \.36 peill 0.965 7125107 8123/07 SO 

ross Alpha (48 hour) EPA 900/9310 9.33 +1- 1.98 pei/l 0.965 7/25/07 7125/07 SO 

Beta ErA 900/93 [0 7.8 +1- 3.04 peill 2.92 7125107 8123/07 SO .; 
ro:;!; Beta (48 hour) EPA 900/9310 I L7 +/- 3.20 peill 2.92 7/25/07 7125/07 SD 
a-226 SM 7500 Ra B (M) 0.205 +/- 0.112 peilJ 0.182 8/15107 8/19/07 SO 
a-228 EPA 904/9320 1.86 +/- 0.056 pCill .0.168 8/)7107 8/20/07 SD 

BDL = Below Detection Limit 
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Client:

Client Project:
Lab Number:
Date Reported;
Date Received:
Page N umber"

IEM
105106ý0001,00-000000

20070717
8/24/07
7/25/07

7 of8

Analytical Report

Result UnitsMethod DL Prep
Date

Analysis
Date

Analyst

-232
-230

-228
238

235

234

LANL ER 200 M

LANL ER.200 M

LANL ER 200 M

ASTM D 3972

ASTM D 3972

ASTMD 3972

EPA 6010B/200.7

0.350 +1- 0.140
0.575 +1- 0.199

0.299 ÷/- 0.127
0.269 +/- 0.173
0.131 +/-0.124
0.628 +1- 0.244

pci/I
pCi/I
pCi/I

pCi/I
pCi/l

pCi/1

0.148
0•.07

0. 131

QJ.174
0.,135
0.1,85.

8V16/07
8/16/07

8116/07

8/16107
8/16107

8/16/07

8/20/07
8/20/07
8/20/07

8/2-1/07
8/21/07

8/21/.07

SD
SD

SD
ýSD
SD
SD

Metals Analyses
4.4 +/-3.82 pCi/I 0.383 8/7/07 8/13/07 RE

b,.ID: 200

ient ID: SC2
ltes.Amp!ed- 7/2•

3trix:.` Liqi

osaka (48 hour)

O, p_(48 hour)

-2218

-232

-230

-228
238

235

234

7071:7-12
0S

1/07 3:25:00 PM
uid

Radiochemical Analyses
EPA 900/931,0

EPA 900/1030
SM 7500 Ra B (M)
EPA 904/9320
LANL ER 200 M

LANL ER 200 M
LANL ER 200 M

ASTM D 3972

ASTM D-3972

ASTM D 39.72

EPA 60 IOB/200.7

1.23 +/-1.39

7.33 /-3.42

-0.030 +/- 0.223

0.292 +/- 0.047

0.311 .+/-.0.129

0.056 +/- 0.168

0.272 +/- 0.123

0.197 +I- 0.280

0.289 +/- 0.231

0.967 +1- 0.394

pCi/I

pCi/
P'Ci/I

pCi/I
pCO/

pai/1
PCi/I
PC i/I

p~i/I

pCi/

1,31 7/25/07 7725/07 SD
3.38

0•.260

0-123
0.376

0.123

0o246
0.354

71P25/07

8/15/07

8/17/07
,8/1!6/07

8/i16/07•
8/46/07

8/16/07

8/16/07
8/16/07

7 ./2-5 /67

8/-I 9/07
8/21/07
8/20/07

8/20/67

8/210/07
8/21/07

8/21/07
8/21/07

:SD
SD
SD

SD
SD
:SD
SD
SD

SD
Metals Analyses

11 +/- 9.56 pCi/I 0.383 8/7/07 8/17/07 RE

b ID: 200

ient ID; SCA

te Sampled: 7/24

itrix: Liq

oss Alpha

oss Alpha (48 hour)

oss Beta

oss Beta (48 hour)

2-24

-230
-228

70717-13

0D

4/07 3:25:00 PM

uid

EPA 900/9310
EPA 900/9310

EPA 900/9310

EPA 900/9310

SM 7500 Ra B
EPA 904/9320

LANL ER 200I

LANL ER 200]
LANL ER 200

Radiochemical Analyses
11.5 +/- 2.21
24.8 +/- 3.05

11.7 +1- 3.46
18.9 +1- 3.71

(M) 3.34 +/- 0.360
3.46 +- 0.9065

M 0.167 +/-0.118
M 0.323 +/-0.160
M 0.063 +1- 0.078

pCiA

pCi/1
pCi/l

pCi/I
pCi/I

pCi/I

pCi/I
pCi

pCi/O

1.14 7/25/07 8/23/07
1..14 7/25/07 7/25/07
3124 7/25/07 8/23/07

3.24 7/25/07 7/25/07
0.289 8/15/07 8/20/07
06250 8/17/07 8/21/07
0.161 8/16/07 8/20/0.7
0.281 8/16/07 8/20/07
0.112 8/16/07 8/20/07

SD'
SD

SD
SD

SD

SD

SD

SD

SD

:DL = Below Detection Limit

Client: IEM 

CHent Project: I 051 06~000 1:00-0.00000 

Lab Number: 20070717 

Date Reported: S124107 

Date Reteiyed: 7125/07 

Page Number: 7 orB 

U North Aspen 
roltt:ri Arr6w.OK74012 
HB1251"2515 . 
IIJ{ (918) 251-0008 Analytical Report 

Method Result Units 01. Prep Anaiysis Aiialyst 
Date Date 

-232 LANL ER200M 0.350 +1- 0.140 pOll 0.148· 81.16/07 812()107 SD 

-230 LANL ER.200M 0.575 +/- 0.199 pei/l 0.3,07 8116/07 SnOf07 SD 

-228 LANLER200M 0.299 +/~ 0.127 Cill P '. .0.lTI 8116/07 8120107 SO 

238 ASTM 03972 0.269 +1- 0.17.3 peil! QJ74 8116/07 8121107 SD 

235 ASTMD3972 0.131 +/-0.124 Cill P .' <U35 8116/07 8121/07 SO 

Z34 ASTMD3972 0.628 +/- 0.244 pCil! 0.1-85. 8116/07 812'1/07 SO 

Metals Analyses 

40 EPA 601OB1200.7 4.4 +/- 3.82 pCill 0.383 817107 81J3J.07 RE 

bID: 2007()717-12 

ient m: SC20S 

J~S~Dlpled: 7/24/073:25:00 PM 

ltijx: LiqUid 
Ra()iochemical Analyses 

OS.~.(48h()Ur) EPA 900193 to 1.23 +/- 139 pC ill 1,31 7/25107 7/'1$Jei7 SD 
. . . . (48 hour) EPA 900(93 to 7.33 +1- 3.42 pCiI) 338 71).5/07 7/~$I07 SD 

"zi6 SM 7?00R:aB (M) -0;030 +1- 0.223 peil) 0:4$6 8115107 8l}9/07 ,SD 
-:22,8 EPA 90419320 0292 +1" 0;047 pCi/1 O;.2!?O 8117/07 8/2J/D7 sD 
-232, LANLER:100M 0.311+/-0.129 peill O,J~3 81]6107 8f!i.0/07 SO 
-230 LANL ER 200M 0~OS6 +1- 0.168 pei/) 0:316 8116/07 8120/07 SO 
-228 LANLER200M 0.272 +/- 0.123 pCi/}. ().J2~ 8116/07 8120/0? SO 
238 ASTM D3972 0.197 +/- 0.280. peill 0,4IQ 8H6/07 8121/07 SO 

235 ASTMD3.972 0.289 +1- 0.231 pCili 0;~46 8/1'6/07 8/21/07 sO 
234 ASTM03972 0.967 +1- 0.3.94 pew 0;~$4 8/16/01 8/2110.7 SO 

Metals Analyses 
4'0 EPA 60 19B1200;7 11 +/-9.56 pCiJI ()383 8m07 8/17/:07 RE 

bID: 20070717-13 

ientlD; SC20D 

lte Sampled: 7/24/073:25:00 PM 

~trix: Liquid 

Radiochemical Analyses 
()SS Alpha EPA 900/9310 11,5 +1- 2.21 pew 1.14 7/25107 8123107 SO' 

oss Alpha (48 hour) EPA 90019310 24.8 +1- 3.05 pCiII 1.14 7125/07 7/25/07 SD 

055 Beta EPA 90019310 ) 1.7 +/- 3.46 pC ill 3,24 7/25107 8123/07 SD 

oss Beta (48 hour) EPA 900/9310 18.9 +/- 3.71 pCill 3.24 7125/07 7125/07 SD 
~2? SM 750.0 Ra B (M) 3.34 +1- 0.360 pC ill 0.289 8115/07 8/20/0.7 SO 

EPA 90.4/9320. 3.46 +1- 0.,0.65 pCiJl 0..250. 8117/07 8/21107 SD 
-L.J2 LANLER 400M 0.167 +/- 0.118 peill 0..161 8116/07 8/20/0.7 SD 
-230 LANLER200M 0..323 +/- 0.160 pCW 0.281 8/]6/0.7 8120./07 SO . 
-228 LANLER200M 0.063 +/- 0..0.78 peill 0.112 8116/0.7 8120/07 SO 

:DL = Bt:low DcleClion Limil 
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Client:

Client Project:

LabNumber"

Date Reported:

Date Received:

Page Number:

I EM:

1051.06&0000100-.000000

-- 200.70717
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7/25/07
8 of 8

Analytical Report

Result UnitsMethod DL Prep
Date

Analysis
Date

Analyst

238 ASTM D 3972, 0.110+1-0.273 pCi/I 0.445 8/16/07 8/21/07 SD

235 ASTM D 3972 0.1,14+ 0.171 pCi/I 0.255 8/16/07 8/21/07 SD

234 ASTM D 3972 0.994 +/-0.342 pCi/I 0.3.46 8116/07 8/21/07 SD

Metals Analyses
40 EPA 60i0B/200.7 1.97 +1- 1.71 pCi/I 0,383 8/7/07 8/17/07 RE

QC Report

raraeter Blank LCS LCSD DUP MS MSD Date
%REC %REC RPD RPD %REC %REC RPD

)ss Alpha

)ss Bela

I0

.2.28

228

.230

232
'-34

138

0.857

1.87

0.392

0.441

0.056:

0.557

0.025

0.178

0.079:

0.500

0.185

89.8

113-0

70.0

118.0
,112.0

100.0

TI15:0

105-.0

106:0

I i7I0

NC

NC

NC

NC

NC

NC

NC

4.4

64.1

8.T
11.!.0

1.28.0

93,:0

106.0

83.4

10 1.0

86.5

106:0
IiA i40

99.3 1L1

12.1:0 83'

125,0 1.4

92.0 0.

105.0 10.9

106.O 0;2

77.1 7.7

95.5 5.1

75.2 03,5

110.0 3.7

1160 2 1

7/25/07

7/25/07

8.I 7/07

8/13/07

8/20/07

8/21/07

8/2o07

8/20/07

8/211/0.7

8P21U07

/*Lab Approval:

DL = Below Detection Limit

'lutrea:ch 
.boratory 

n 1 North Asper;.. '. 
~roken Arrow. OK 74012 
9!8J+$l-2S1s. . 
AX (918) 251-0008 

238 

235 

234 

40 

rameter 

IssAlpba 

ISs.Bcla 

10 

·228 

228 

230 

232 

~34 

!3S 

.DL = Below Detection Limit 

Method 

ASTM 0 3972 

ASTM D 3972 

ASTM D 3972 

EPA6010B1200.7 

Bhmk 

0.857 

1.87 

0~J92 

0.441 

0;056 

0557 

0.025 

0.178 

0:079 

0.500 

0.IS5 

Client: 

Client Project: 

Lab Number: 

Date Reported: 

Date Received: 

Page Number: 

Amllytic,al Report 

Result Units 

0.1) 0 +/- 0.273 pei/l 
0.114+/~ 0,171 peill 
0;994 +1-0.342 peill 

Metals Analyses 
1.97 +/- 1.71 pei/l 

QCReport 

Les LeSD DUt> 
%REC %REC RPD RPl) 

81}. 8 4.4 

113.0 64.1 

7iLO 

8.1-0 

IJ8J~ .NC 

.112;0 NC 

i(/Q;Q NC 

115:0 .NC 

IOS~O NC 

106;0 NC 

117:0 NC 

DL Prep 
Date 

0;445 8/16/07 

0.255 8116/07 

Oj46 8/16/07 

0383 8/7/07 

IEM 

1 051064)OOJOO~OOOOOO 

2.0070717 
8/24/07 

7/25107 

80rs 

Analysis Analyst 
Date 

8121/07 SD 

8121/07 SO 

8121107 SO 

8111107 RE 

MS MSD Da(e 
%REC %RE;C R,fD 

98..i 99.3 Li 712?i07 

li,LQ 12LO 83 7~5/07 

1.28:1~ 125.0 1.4 8/17/07 

9),0 92~O 0:7 8/13107 

1I7:0 105~O 10.9 sno/O? 

106,0 106;0 0.2 8121107 

8jA 1"7.1 7:7 8lirm}? 
101:0 95.5 5J sliQ/07 

86:5 75:2 13.5 SliMl7 

](i6'0 110:0 ),7 S1211Q7 

11'4:0 .116.0 2.1 Sf211U7 

Lab Approval: -It_· ____ _ 

• 

.; 



RY RBeuATlts

311 North.Aspen
Broken Arrow, OK 7401-2
Phone: (918)251-2515.
Fax: (918)251-010058.

PO # jlqQQS,~7) o.~

I PROJECT# eO)K-~~ / rr /. o 0 o (.'QQOC

t;MAIN ýJ AWS UI j

ro: Comnpany, -T: - -

-NiA~ - ~/ Le

Ad. dress 2 4 { /s2 , ,i

Jie11 To;

Name , - (,/- y, 4-,-

Addretss f All" •+ 29
City/ ~ ~Stte ( Zip 3%c 1

PROJECT NAME

REQUESTED TURNAROUND TIME
(ADDITIONAL CHARGES MAY APPLY)

I, 1

C
0
N
T
A
.I
N
E
R
S

CONTAýIER

GLASS

,PRESERVATIVE:

1. HN0 3 OH42

2. lce -4C
1. HC1 ~
4. H280.4:PH<
5, NsOH pHl1>

I ~
N

'.4
~ N

A

I~iyA~~ck~lAState AAT) -zio 7c-i,--N

SAMPLER )~~'~-
SignatElre

L-
ce -,/-,,,k, C cp.,,J

, ~ ~~~.R EM.A R K SI " .. y ,•

(LE.TFILTERED', UNFILTERED,
GR• cqoM,,QsIT1)WA SAMPLE2 CUIENSAMPLE 3DATE

SAMPLE
TIME .MRX

S5z5,//- 0735 AŽ __( ______x y v >

0 _____ _ '71 7.1 5, ~'v x V

rzI z - -0 (%_

7- /s 41JL' Iý -- /Z'~1 A~"__7
_______ ____ _______ i~~ ~ ~ItLit.

D__ _ _ A M~~ E VE I __C .IV E( D.: BY' ( ,

RELINQUISHED BY:. /-DATE -TIME 'RECEvIsE BY., -~A mX e,~AE¼ Cc n::__ c n' o Re
s~~gi~a~~ur# qniscIai ree apay týle pnthe baje uponroit * ~ ~

Isnertodagre i~iaf zyba ne carded overfh~ (a0) aib~t~ 5 i ~
Mont (1mp% dat-an anunjleZte In the oent oidofauhcmsj In,---[ 7,~ ~

becomes~eq fly. iable-fdr~arty.ressbnatbe aloto .y Tnd/ortcblf~dý6enel and al aa eb0iec e- 6, c aoaby;
SAMPL RETUN/ISPOSAL .lyorjhazadqur~s. sýamr ehIndodI3dI eC elýerpra

L aih~ -! k.ýp'Cb return ed A explenk s e xq- .,.

311 NorthAspen 
Broken Arrow,OK740{2 
Phone: (918)251"'2515 
Fax: (91'8)251-0008 

PO# [,.H'/ j;p,..y./ (ff}/1) '7'1oo'i.2C; 
PROJECT # ! ,'1./(,) -<';51 - f,c,q,'1 JO""I('(. - OOr I r: () _ c(l(!(l{'O 

PROJECT NAME 

REQUESTED TURNAROUND TIME .;) ,; .~ ,,{}, •. _ .. J 
(ADDITIONAL CHARGES MAY APPLY) 

SAMPLER ~{£ s,<i ... -.-fJr .-' S 
Ignalure 

( 

:~t,. %-i.. ..... In('M''~5 } ..... _.i!..\ 
(,."1. (;· ... rS'S .~}(t""Jbrf~; 

(IUS ..-v7 c -J-l--l .. J. ) 
11 'J J...... J:;:.J.,'.I1l 
(-Ot.,i';·~'(.-c.t:,k. 70 I' (.;~~; 

-5f'Cf'"I' cJl ',;.?;: (p )" if' /'". ,'t.. 
RErw'Jl\flKS -/-(l '" .,,.1,/ ; ," . 

(J;E,FllTERED; UNFILTERED, • 
GAAB'~ ~O,MP,QS\m 



-ah

:11 North Aspen
*roken Arrow, ,OK 7401Z
) 18) 2•51 -5.15
AX (918) 251-0008

eONqFiDENTtALb/FFtrVfhED
A WY~ NUE iC OR-LTK

PROMtýC-T

August 29, 2007

Carol Berger
Integrated Environmental Management, Inc.
8 Brooks Ave #205
Gaithersburg, MD 20877

CLIENT PROJECT NAME: TRC 105106-000100-000000

OUTREACH LAB ID: 20070721

Dear Ms. Bergern

Please find enclosed the analytical report for your samples received in our laboratory on
July 26, 2007 for the::above ,captioned project. Four liquid samples were received in good
condition and analyzed for Gross Alpha/Beta within 48 hour holding time, Uranium-
Isotopic, Thorium-Isotopiic., K-'40 by ICP, Radium 226 and Radium 228. Per your chain
of custody, if the Gross. A-pha result was >5 pCi/l, the sample was reanalyzed for Gross
Alpha/Beta.

All Quality Control :for the requested analysis is reported on the analytical report. The
method blank, laboratory control standard and matrix spike :and spike duplicate were, all
within method control limits with the exception of the DUP RPD for Gross Beta. Your
results were not .affected in any way.

Unless notified otherwise, all non-hazardous, non-radioactive samples will be disposed
30 days after the report date.

Thank you for choosing Outreach Laboratory and if you have any questions, please call
us at 918-251-2515.

Laboratory Director

ODEQ ID #9517
NRC ODEQ LIC. #27522-01

I~4

CERT. ID #OKOOI
SeeCertified

Parameter List

II North Aspen 
,roken ArroW, 'OK 740' Z 
nsf Z5"Z!?JS' 
AX. (918) 2SI-'l)()()8 
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eONFIDENTIALfPRIVILED 
ATTORl'{E7f/CLlENT1CON8ULTANT WORK 

~T 

AUgUst 29, 2007 

Carol Berger 
Integrated Envir()ru:nental MaIlagement, Inc. 
8 Brooks Ave #205 
Gaithersburg, MD 20877 

CLIENT PROJECT NAME: TRC 105106,,000100-000000 
. OUTREACH LAB'll:): 20070721 

Dear Ms. Berger: 

Plea$e find enclqsedtbe anaJytic.u report for your samples received in our, laboratory on 
July 26, 2007 for th~:above,captioned project. Four liquid' samples' were received itigood 
condition and analyzed for Gross AlphalBeta: within' 48 hour holding time, Urani1)h1-
Isotopic, Thorium":'Isotoplc, K~40 by ICP, Radium 226artdRadiU111228. Peryout chain 
of custody, iftheGrQs~AipharesJ.llt was >5 pCi/l, the sample was reanalyzed for Gross 
AlphalBeta. 

All Quality Control for the requested analysis is reported on theartaJ,ytical report. The 
method blank, laboratbry.Controi standard and matrix spike and spiked1jplicate'wer~ all 
within methodconttolHmit~ with the exception of the DUP RPD for Gross Beta. Your 
results were not ,~m~ct(:::diPanY way. 

Unless notified otherwisei all non-hazardous,non-radioactive samples will be disposed 
30 days after the report date. 

Thank you for choosing Outr.each Laboratory and if you have arty questions, please call 
us at 918-251-2515. 

Laboratory Director 

~ 
/ 

ODEQ ID #9517 
NRC ODEQ LIC. #27522-01 

CERr.ID #OKOOI 
See Certified 

Parameter List 



Client-.
Client Project:
Lab Number:
Date Reported:

Date Received:
Page Number:

JEM
105106-000100-000000

20070721

8/29/07

712607

1 of3r',!treach
-, oratory

I I North Aspen
token Arrow, OK 7401 Z
)8) I_5- 2515
k.X (918) 25 1 -0o8 Analytical Report

Result UnitsMethod DL Prep
Date

Analysis Analyst
Date

ab ID:

lient ID:

ate Sampled:

latrix:

20070721-01

NW-3

7/25/07 7:15:00 AM

Liquid

ross Alpha
ross Alpha (48 hour)
ross Beta
ross Beta (48 hour)
a-226
3-228
i-232,

i-23,0
i-228

-238

EPA 9,00/9310

EPA 900/9310

EPA 900/931.0

EPA 900/9310

SM 7500 Ra B

EPA 904/9320

LANL ER 200

LANL ER 200

LANL ER 200

ASTM D 3972

ASTM D 39-72

ASTM D 3972

EPA 6010B/20(

Radiochemical Analyses
2.40 +--:1.03

5.81 +1-1.67

4.82 +1--2.86
5.5.5 +1- 3.23,

(M) 0.439 +1- 0.157

0.551 +/--0049
M 0.44-3 -0. 7131
M 0.454 +1- 0.23.0

M'! 0.011 t/-0093
0.265 +tA 0-436

0.123 +1- 0359
1.13 1 • 0.660

Metals Analyses
).7 1.12/- 0:97

pCi/I
pCi/I
pCi!i

pCi/I

p Ci/C
pCi/i'

pC'iI

pCi/I

pCi/A
pCi/I

pCa/l

0.584

103

2.86

3.25

0.239

,0.238

0.178

0.393

0.658

0.617

05 17
0.713

7/26/07
7/25/07
7/26/07
7/25/07

8/15/07
81/17/07
8/16/07
8/16/07

8/16/07
8/16/07

8/1j6/07
8/16/07

8/23/07
7/26/07
8/23/07

7/26/07
8/20/07
8/21/07
8/21/07
8/21/07

8/21107
8121/07
8/21/07
8/21107

SD
SD
SD
SD
SD
SD
SD
SD

SD
SD
SD

SD

0.383 8/7/07 8/17/07 RE

ib ID: 201]

ient ID: NV
ite.Sampled: 7/2•
atrix: Liq

oss Alpha
oss Alpha (48 hour)
oss Beta

oss Beta (48 hour)

-226

-228

-232
-230
-228
238

235

234

p70.721-02
'-5
5/07 1:16;00 AM
uid

EPA:900/93 10
EPA 900/9310
EPA 900/93 10
EPA 90019310
SM 7500 Ra B

EPA 904/9320

LANL ER 200

LANL ER 200
LANL ER 200]
ASTM D 3972

ASTM D 3972

ASTM D 3972

EPA 601 WWB/20

Radiochemical Analyses
3.17 +l- 1.46

!16.6+/- 2.42

2.-19 +/- 3.76

11.5 +/-3.6

1.25 +/- 0.2559

1.34 +1- 0.058

0.444 +/- 0.196

0.581 +/-.0.266

0.257 +1-0.159

0.009 +/- 0.177

0+1-0.105

0.302 +/- 0.2,15

pCi/I
pCi/I

pCi/l

pCi/I

pCi/I

pCi/1

pCi/I

pCi/!
pCi/I
pCi/

pCi/l.
pCi/l

1.12
0.604

3.99

2.87

0.316
0.186

0.212

0.418
0.188

0.309
0.194

0.260

7/26/07

7/25/07
7/26/07
7/25/07

8/15/07

8/17/07

8/16/07
8/16/07
8/16/07
8/16/07

8/16/07
8/16/07

8/23/07
7/26/07

8/23/07

7/2_6/07

8/20/07

8/22/07

8/21/07

8/21/07
8/21/07
8/2 1/07

8/21/07

8/21/07

SD
SD

SD

SD

SD

SD

SD

SD
SD
SD

SD

SD

Metals Analyses
2.1 +/- 1.82 pCi/I 0.383 8/7/07 8/17/07 RE

DL = Below Detection Limit

Client:. lEM 

Client Project: 1 OSl 06-000. 100-0.0.0000 

LcibNumber: 20070721 

Date Reported: 8/29107 

~Jtrea('.h 
Date Received: 7126/Q7 • Pa&e ]\,hlmber: 1·0[3 __ ~.)oratory '\. ;' 

~- .. ~," 

11 North Aspen 
rOkeri Ariow. OK 74012. 
) i 8ltsl ~251.5 
'\X. (9i'8) 251-0008 Anal;rtical R~po.rt 

i\1ethod R¢sult Units DL Prep Analysis Analyst 
Date Date 

abH): 2007072]-01 

lient ID: NW-3 

ateSampled: 7/25/077:15:0.0 AM 

latrix: Liqtiid 

Radiochemjc~1 Amdy~es 

ross Alpha EPA 9,00/93 IO 2.40 +1'·1.03 pOill 0.584 7/26/07 81'23/07 SD 

r05sAIpha (48 hour) EPA 900/931 0 ~.8] +1-1;61 pCi/1 L0.3 7/25/07 7/26/07 SD 

ross Beta EPA 90019310 4.82 +! .. 2~86 pCilJ 2.86 7/26107 8/23107 SD 

ross Beta (48 hour) EPA 900/9310 555 +i- 3.23; pQill 3.25 7/25/07 7/26/0.7 SD 
3-226 SM 750'0Ra B (M) 0.439 +1" 0.1.57 pCi/] 0.239 81J5i07 8120/07 SD 

1-228 EPA 904/9320 0.551 +1-0,049 pq,/1 0.23S S717/07 8/21/07 SD 

1-232. LANL ER 200 M 0.443 +1-0.17], pOi/I 0.178 8116/07 8121107 SD 

l'"~SO LANLER200M O.454+/~ 0;23.0 pOi/1 0393 8/16/07 S/2l/07 SD 

'1-228 LANLER200 M O.o:! 1 +./.,O,O~3 pCIt! 0.15:8 8116/07 8121/07 $1) 

·238 ASJMP3972 0.265 +/., 0:43.6 pCi/1 0.6.17 8/16/07 8111107 SD • ASTMI) 3972 0.1 23 +/~O:359 "Cill 0.517 8/16/07 S/2l/0'] SD 

,..:oJ" ASTM03972 ).13 +/" 0;660. ptill 0.71'] 8116/07 8121107 SD 

Metals Analyses 

·40 EPA 6010.81200.7 1.]2-f;/~ 0:97 pCi/1 0.383 Sm07 SI17/07 RE 

IbID: 20070721-02 

ient ID: NW-5 

Ite:Sampled: 7I2S/0711:io:O() AM 

atrix: Liquid 

Radiochemical Analysf,!s 

'oss AlphlJ EPA9dO/9310 3.17+/~.1.46 pCi/1 LI2 7126/07 B/l3/07 SD 

'055 Alpha (48 hour) EPA, 900/931 0 16.6+/- 2:42 pCill 0;604 7125/07 7126/07 SD 

ass Beta EPA 900/93 JO 2.1.9 +1- 3.76 Cill P . 3.99 7126/07 8123107 SD 

oss Beta (48 hour) EPA 900/931 0 I L5 +/- 3.16 pCi/1 2.87 7125/07 7126/07 SD 

,~226 SM 750Q RaB (M) 1.25 +/- 0.259 pCi/1 0.316 8115/07 8!20/07 SO 

.-228 EPA 904/9320 1.34 +/~ 0.058 pCill 0.186 8l17/07 8122107 SO 

.;232 LANLER200M 0.444 +/- 0.196 pei/l 0.212 8116/07 8121/07 SD 

-230 LANLER200M 0.581 +1-0.266 pei/) 0.418 8116/07 8/21/07 $0 

-228 LANL ER200M 0.257 +1- 0.159 pCill 0.188 8116/07 8!2J107 SD 

238 ASTM D 3972 0.009 +/- 0.177 pCill 0.309 8/16107 8121107 SD 
235 ASTM D3972 0+/- 0.105 peil) 0.194 8116/07 8121/07 SD 

234 ASTMD3972 0.302 +1- 0.2]5 pCiI) 0.260 8116/07 8121107 SD • Metals Analyses 

ttl EPA 60'1 Oa1200.7 2.1 +/- 1.82 "CiI) 0.383 817107 8/17/07 RE 

DL = Below Detection Limit 



'* eacha oratory
I I North Aspen ..

roken Arrow, OK 74012
)15)251-25 15
\Xt 9181 2.5 0008

Client:
Client Project:
Lab Number:
Date Reported:
Date ReceiVed:

Page Number:

tEM"
105106-000100-000000

20070721
8/29107

7/26/07
2 of 3

AnalyticaliReport

Result UnitsMethod DL Prep
Date

Analysis Analyst
Date

ab ID:

lient ID:

ate Sampled:

atrix:

20070721-03
SC26D
7/25/07 8:30:00 AM
Liquid

-oss Alpha (48 hour.)
-oss Beta (48 hour)

t-226
t-228,

t-232
-'230
-228
238
2352 -' i

EPA 900/9310
EPA '900/9310
SM 7500 Ra B
EPA 904/9320
LANL ER 200
LANL ER200
LANL ER 200
ASTM D 3972
AST.M D 3972

ASTM D,3972

EPA 60 IOB/20(

Radiochemicai Analyses
1.89 +/- 1.30
4.88 +/- 2.96

(M) 0.186 +/. 15
0.094 :+- 0.048

M 0473 +/- 0.148
M 0.125;+-0.187
M 0.1031+/7 0.11-8

0.988 +1- 0.4i51

v0.93 +/- 9,456
11,8 +'A.73.1

Metals Analyses
8.]3 +1- 7.22

pCi/I
pCi/I
pCi/I
pCi/l
pCi/I
pCi/I

pCi/1
pCi/I
pCi/!

pCi/I

1.07
2.96
0.262
0.:190.0.086

0.377

0.421

0.13.5j1
,0.4.5.1

7/2-5/07
7125/07
8115107

8/17/07
8/1.6/07
,8/16/07
8/16/07
'8/16/07
8/16/07
8/1:6/07

7/26/07
7/26/07
8/20/07
8/21/07
8/21/07
8/21/07
8/21/07
8/21/07
8/21/07
8/21107

SD
SD
SD
SD
SD
SD
SD

:SD
SD
SD

0.3'83 8/7/07 8117/07 RE

b ID: 200
ient ID: A

te Sampled: 7/2
itrix: Liq

)ss Alpha.(48 hour)
)ss Beta (48 hour)
.226
228
232

230
228

:38
35
34

!70721-04

510710:05:00 AM
uid

Radiochemical Analyses
EPA 900/9310

EPA 900/9310

SM 7500 Ra B (M)

EPA 904/9320

LANL ER 200 M

LANL ER 200 M

LANL ER 200 M

ASTM D 3972

ASTM D 3972

ASTM D 3972

EPA 601 OB/200.7

0.531+/ 1.69
0 +/- 783

0.407 +/- 0199
0.173 +A 0.048
O0 139 +/- 0.068

0.441 +1- 0.140
0.026 +1- 0.051

0.106 +/-0.160

0. 144/ + 0.120
0.77 +/- 0.261

pCi/I
pCi/I
pCi/I
pCi/
pC/I
pCitI
pCi/I

pCi/I

pCi/I
pCi/I

1.71
8.54
0.316
0.244
0o0612

0.222

0.080
02318

0.119
0.196

7/25/07
7/25/07
8/20/07
8/17/07,

8/18/07
8118/07
8/18/07

8/16/07
8/1.6/07
,8/16/07

7/26/07
7/26/07
8/22/07
8/22/07

8/20/07
8/20/07

8/20/07

8/21-/07

8/21107
8/21/07

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

Metals Analyses
2.46 +/-2.14 pCi/I 0.383 8/7107 8/17/07 RE

!L - Below Detection Limit

_ _iJOratory 
I I North Aspen , , 
roken Arrow. OK74012 
tl8) 251-25,15 
\)((918)251,0008 

, Method 

Ib ID: 20070721_03 

lient ID: Sc:26D 

lte Sampled: 7/2.5/078:30:00 AM 

atrix: Liquid 

Client: 

Client Project: 

Lab Number: 

Date Reported: 

Date Received: 

Pa&e Number: 

Analytical 'Report 

Result Units 

Radiochemical Analyses 

-oss Alpha (48 hour) EPA 900/9310 1.89 +1- 1.30 Citl P , 
-055 Beta (48 hour) EPA 900/9310 4.8'8 +/- 2.96 pCi/) 

t-226 SM 7500 RaB.(M) 0.186 +1- 0,15 peill 

l-228 EpA904!9320 0.094+/- 0.048 pCiII 

l.,232 LANLER200M 0:473 +/-0.148 pCi/1 
,~230 LANL ER 2QO M 0.125+/-0.187 pCill 

,-228 LANLER200M 0; 103 +/",0.1 18 "eill 
238 ASTMD3,?72 0,988+/;'.0.45] pCi/I 

235 ASThID3912 O,9~~+/,. !:1.456 pCill 2Y. ASTM D3972. :t 1:8 +/~ 0.731 pCW) 

Metals Analyses 

".'" EPA 60I.QB1200.7 8.31 +/~ 1:22 pCif) 

bID: 20090721.,04 

ent ID: A 

te Samplell: 7~5/()J.I():OS:OOAM 

Itrix: Liquill 
Radiochemi~~J Analyses 

)SS Alpha (48 hour) EPA 900/9310 0.53: +/~ 1.69 pCi/1 

)S5 Beta (48.h'our) EPA 900/9310 0+/-7.83 pCill 

226 SM 7500 Ra B (M) 00407 +1-Od99 pCiII 

228 EPA 904/9320 0.11'3 +/., 0;048 pCill 

232 LANLER200M 0.139 +/- 0;068 Cill P . 
230 LANLER200M 0.441 +l-O.140 pCiIl 

228 LANLER200M 0.026 +1- 0.051 pCi/) 

38 ASTM D 3972 0.106 +/- 0.160 pCiI) 

35 ASTMD 3972 0.144 +/:. 0.1:20 pCill 

34 ASTM D 3972 0.77+1-0.261 pCi/1 

Metals Analyses 

0 EPA 601OB/200.7 lAp +/- 2.14 pCil1 

• 
'L "" Below Detection Limit 

I),L 

L07 

2:96 

0.262 
O.19"(), 

0,086 

0;377 

'0.170 
Q,4~:1 

OAl3. 
,OA51 

0.383 

L71 

8:54 

0.,31,6 

0~244 

0:062 

0.222 

0.080 

0.238 

00119 

0.196 

0383 

Prep 
Date 

7/25107 

7/25/07 

8/15/07 

8111107 

8/16/07 

,8/16107 

81J6/07 
:811.6/07 

'8l16107 
8/J6/07 

817107 

7125/07 

7/25107 

8/20/07 

8117/07 

8118/07 

8/18i07 

8/18/07 

8lJ6/07 

8116107 

8116/07 

8m07 

lEM' 

L051 06-0001 00-000000 

20070721 

8/29/07 

7126/01 

20f3 

Analysis Analyst 
Date' , 

71261()7 SD 

7126/07 SD 

8/20/07 SD 

8121/07 SD 
8/21107 SD 

8121107 SD 

8121/07 SD 

8121107 SD 
8121107 SD 

8121107 SO 

8/17107 RE 

7126/07 SD 

7/26/07 SD 

8/22107 SD 

8122107 SD 

8/20/07 SD 

8/20107 SD 

8120107 SD 

8121/07 SD 

8121107 SO 
8121107 SD 

8117/07 RE 



Client:
Client Project:

Lab Number:

Date Reported:

~~utrach Dtte Received:
.oratory Page Number:

I I North Aspen
-oken Arrowv, OK 74012
'9I8) 25-2o515
ýX (9318) 2531-0008

IEM

105106-0001 00-000000
20070721

8129107

7/26/07

3 of 3

QC Report

irameter

oss Alpha

iss Beta

40

-226

-226

-228

-228

-228

-230

-230

.232

-2321

Z34

Blank LCS LCSD DUP
%REC %/oREC RPD RPD

0 108,0 7.4

0 117.0 50.3

0.441 81:0

0.026 10510 8.7

0.056 13180 NC

.0.190 92.2 NC

0.017 87.4 NC

0.025 100.0 NC

o:178. .1 15ý0 NC

0.156 .115.0 NC

0.050 942 NC

0.079 105.0 NC

0.500 106.0 NC

0.154 105,0

0.107 109.0

0;185 117.0 NC

MS
%REC

.99.9

12410

93.0

96.6

11.7..0

95.8

90.2
83,4

.101.0

'112.0

10i2.0

86.,5

106.0

97.0

120.0

114.0

MSD Date

%REC RPD

102.0 2;0 7/26/07

113.0 8.5 726/07

92.0 0.7 8/13107

8/2/017

105.0 10.9 8/20/07

103.0 7.7 8/2-2/07

8/20/07

77.1 -7-7 8/20/07

95ý5 5.1 .8f20/07

8/20/07

90107

75.2 113.5 8I/0/07

I 30.o 3.7 •8121/07

8/21/o07
.8/21/07

i 160" 2.1 811/07

Lab Approval:

l

X = Below Detection Limit

"-utreach 
. .;,oratory 
1 I North ASPen . 
:ok!!rii\rro,# •. OK 740Il 
'J8}2SI-25IS 
\)( (918) 251-0008 

Irameter 

ossAlpha 

055 Beta 

40 

-226 

-226 

~228 

-228 

-228 

-230 

-230 

"232 

,232 

l3.j 

l3.8 

)L = Below Detection limit 

Blank LCS 
%REC 

0 108:0 

0 117.0 

00441 8100 

00026 105:0 

0.056 1J8:0 

0,)90 92.2 

0.017 87.4 

0:025 100.0 

0,178, .115.,0 

0.156 115,0 

0;050 942 

0-:079 ,io:;;o 

0500 106,0 

0.154 105.0 

0,107 109.0 

0.IB5 117.0 

Client: 

Client Project: 

Lab Number: 

Date Reported: 

Dat.e Rece.~ved: 
Page Nul1iber: 

QC Report 

LCSD DUP MS 

%REC ,RPD RPD %REC 

7.4 99.9 

50j 124:0 

',93.0 

8.7 96,6 

NC 11.7:0 

NC 95.8 

NC 90.2 

NC S304 

NC .10LO 

l'IC J12:0 

NC 10~:O 

NC 8Q,,5 

NC 1O~,0 

97.0 

120.0 

Ni: 114.0 

Lab Approval: 

IEM 
105106-000100-000000 

2007072'1 

8/29/07 

7126107 

300 

MSD Date 

%REC RrD 

102,0 2,0 7126107 

113.0 8.5 7126/07 

92.0 6;1 B/13i07 

8/22107 

1O~;0 10§ S120/07 

103.0 7.7 ~f12107 

8120/07 

77.1 '7~7 8120/07 

95:5 5J 8120/07 

S120i07 

812\V07 

75:~ 1;3.5 $/20107 

Info Yl 'Bil1/07 

lii2ll0} 

BI2J107 

11M 2.1 Billl07 

: .... 
i 

• 



tu U ncrmi n
4tABORATORY

3.11 North Aspen
Broken ArroW, OK 74012
Phone: (918)251-2515
Fax: (918) 25i-0008

lu,rII&II WZU1UUU
i

Results To: Company

Name________________________

Bill To:

Company .I ., . ,

Address ? J.- U /.i

City / A-* Stat4 e 7<Zip 5

Phone K6717F-67 ax# 1. -

I .. ..... . •= ..... . .. . r [- - i•.

Addrets 4 Se-L4rs A' K-,

c ity . . . . . .Z ip ... .. . .

V'
ii

PO #

PROJECT # (-r(0 . IoI) oi - 0 -o p oco

PROJECT NAME

REQUESTED TURNAROUND TIME
(ADDITIONAL CHARGES MAY APPLY)

SAMPLER_ ,.'4

• £j~

-~ ,~Arsi ,
7'.? ~ ,//A

'-'.7

C
0
*N
.T
'A'

N
,E
hl

CONTAINER
SlitE

'OR
GLASS

PRESERVATIVE

1. HNOý1pH<2
2. Ice<,4C

4. NeCHpol1>11
1.,
N

4-
'p

0*4.4.

X-

:7-

A4K)L

Signature REMARKS:,
III.. AILTERED, I)NfILTERW,

GRAB, -COMPOSITE)
'1-

SS* tBR ILE
-ID,

w.~criI S.INIrLa
ID SAIDI ID MATRIX

, , • . . , ,..,

4A., I el ,

''' :: " I .,: - ' -. • ......

. .. .___ , ., 'J, ., > .____

__ __ A 7 70 h7100 A __ _ _ /bo X > V _ __ _ _ _ _ _ _

. .N . ...I . r .. . . .. f .

. , ,, .- , , .

"SAR Y "4

RE IQ IS E ;Y .. . -E . .. D Sample , ,. . ,:n .,i Receipt

My signafure on this chain of cuslody form indioales fhat I am authorized by the above company fo release saTplo forlot dnysisThe company agraes to pay the enhire welance upon rev pt ample /

or sample date and is understood and agreed fhat any.balance carned over thirty, (30) days is subjecl to .1,5% per monlh. (18% per annunri ale clarge In the event of default; the company Custody Seals Intact ýYý , N
•becomes legally liable for any reasonable altloeyad/or.collectio eesio andqilf te'leu boss. ne•sary.o rnit entire balancetoour echtoIgles,Incieach LabTrhooryIi Cooler _________________

SAMPLE RETURNiDISPosAL•.:AlI non~bazdrdoujs-samples shell be disposed of3 dayse fter: assu plnoltepbrl;Aiohers Wibe raurned al client-s expense" . . Ternparaue/ . .

3.11 NorthAspen 
BrokenArrow, OK 74012 
phone: W18)25t-2&15 
Fax: {9t6) ~~1':(i)O(ii8 

. /. : .< •.. 

Results To: 

. ~ ._ ,.,_ ~ _ ,_ .. _ .. ~. -' .". . . ANAlYSIS'REQUESJED'·" -',', " ,,' ,.--- '. " .' ,. - ", 
POll 

PROJECT # 

PROJECT NAME 

~~~~tb~~}A~~~~~JlE~R~~~~pl~~E 

RELlNQUISHED'By: _________ DATE_, __ _ 

My Signature <in this chain olc1Js1odyform indl~ales Ihan ~mauthqrjtlldby ina, <!b,6vecomp,ill)yior,ehi,!lse, sa <mcl("Jot 
oisample dala and!,1 is undersloodand agraedlhalany,balance can{adoverlhft1y:ISO) dayiJssubjecllo p 
beComes legally liable for any reasor'iable IItiomey,aridiorcolieclioi'(lessamtall rel,Qlet! cosls'necai;serr.lo 

4mj: 
..$- tft·b, ..... he) it:,,:) f.;"'" ..... /rr.. 
C-~r1S llifl. .. ; J9t"?-f..v,f,/ 
,.vi $ -f!1 ".(. ) ") 

REMARKs_, 
'(l.E, FIlTERED; UNflLlERED, ' 
'GRAB,~COMPOSIT~ : 



4

b. Observations and Findinqs

During the inspection period, the inspector discussed the desire to obtain groundwater
samples from selected monitoring wells for independent analysis of radiological
parameters. The purpose of obtaining analytical data from SMC groundwater
monitoring wells was to determine current groundwater concentrations of Various
radiological parameters since there was limited information available, compare current
measurements to available previous measurements, and provide staff from the NRC
Office of Federal and State Materials and Environmental Management Programs
(FSME) with data useful for their review of SMC's request for site decommissioning.
NJDEP representatives had also expressed interest in obtaining aliquots of groundwater
monitoring well water samples for their own independent analysis for radiological
parameters. The inspector, FSME staff and NJDEP representatives identified fourteen
wells for sampling. One additional well, SC13S was identified, but could not be sampled
due to damage to the well. The licensee arranged for these wells to be sampled during
SMC's routine quarterly sampling campaign in July 2007. SMC collects groundwater
from numerous wells on the site and vicinity and analyzes for non-radiological
parameters. In addition, NJDEP representatives coordinated the sampling of two
Newfield Borough offsite potable water wells. These two wells are located
approximately 2000 feet north (Newfield #3) and approximately 3000 feet northeast
(Newfield #5) of the north site boundary fence. Because the general groundwater flow
beneath the SMC site is generally northeast to southwest and these two wells are
located up gradient of the site groundwater flow; these wells are not expected to be
impacted by site operations.

The inspector reviewed the licensee's contractor's sampling and analysis plan and found
it appropriately discussed sampling apparatus and sample containers, well purging prior
to sampling, sample identification, and sample shipment and chain of custody. The
inspector observed that the licensee's contractors followed the sampling plan.

Each of the three laboratories analyzed each of the samples to determine
concentrations for the following radiological parameters: gross alpha activity, gross beta
activity, potassium-40 (K-40), radium-226 (Ra-226), radium-228 (Ra-228), and isotopic
uranium (uranium-234 (U-234), uranium-235 (U-235), and uranium-238 (U-238)). The
licensee's contractor and ORISE also analyzed samples for isotopic thorium
concentrations (thorium-228 (Th-228), thorium-230 (Th-230), and thorium-232
(Th-232)). Results were reported in units of picocuries per liter (pCi/I). NJDEP
decommissioning criteria include a provision that groundwater comply with the NJ
Groundwater Quality Standards, which for radionuclides, incorporate the drinking water
standards of the U.S. Environmental Protection Agency (EPA) (40 CFR 141). Because
of this provision, the NJDEP laboratory also reported the total uranium concentration for
each sample in units of micrograms per liter (pg/I) so that the data could be compared to
the EPA standard. Although ORISE and the licensee's contract laboratory did not report
total uranium in units of pg/I, the inspector included total uranium concentrations in
Table 1 C in pg/I by applying a standard conversion factor to the uranium isotopic data.
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In accordance with EPA regulations, gross alpha and gross beta analyses are used as
screening methods to make initial determinations regarding compliance with radiological
parameters for public drinking water supplies. The EPA regulations establish a
maximum contaminant level (MCL) for gross alpha activity.of 15 pCi/I (excluding the
contribution from uranium and radon), 30 pg/I for total uranium, and 4 millirem
(mrem)/year for gross beta activity (minus the contribution from naturally-occurring
K-40). If the gross alpha activity exceeds 5 pCi/I, specific Ra-226 and Ra-228 analyses
are required. The EPA MCL for Ra-226 + Ra-228 is 5 pCi/I. A gross beta screening
measurement is used to evaluate compliance with the gross beta MCL. If the gross
beta activity does not exceed the screening criteria of 50 pCi/I (minus the contribution
from naturally occurring K-40), no other analyses are required to determine compliance
with the gross beta MCL.

Because one of the decay products of Ra-228 (Ra-224) has a short radioactive half-life
(3.7 days) and can be a contributor to the radiation dose if present, NJDEP requires the
gross alpha analysis to be performed within 48 hours of sample collection. Gross alpha
analysis of water samples performed within 48 hours of collection will typically have a
higher results than those analyzed beyond 48 hours of collection if Ra-224 is present.

The NRC considers the potential radiation dose from groundwater radioactivity
concentrations in its decommissioning regulations, but does not have specific
regulations regarding groundwater concentrations of radioactive nuclides. Because the
NRC was comparing gross alpha results to previous data and was obtaining baseline
data for other wells, the NRC laboratory was not requested to analyze the groundwater
samples within 48 hours. Therefore, the NRC gross alpha and gross beta data are not
directly comparable to the data from the NJDEP and contractor laboratories because of
the different analytical techniques.

Sample results overall show generally good agreement between the laboratories, but
specific comparisons at very low concentrations are difficult due to the statistical nature
of radioactive decay, sample homogeneity, and laboratory techniques. Data from all
three laboratories for gross beta activity for wells SC12S and IWCl exceeded the gross
beta screening value of 50 pCi/I, but K-40-analyses showed that the gross beta results
exceeded 50 pCi/I due to the presence of naturally occurring K-40. The Ra-226 +
Ra-228 results for well SC20D from all three laboratories were greater than the 5 pCi/I
MCL. Although this is not an NRC compliance issue regarding current site operations,
the results are being considered in the NRC's review of the SMC site decommissioning
plan. All total uranium results were less than the EPA MCL.

Monitoring wells SC25S, SC14S, SCi 1SR, and W2R were sampled by the NRC in April
2004 and analyzed by ORISE. The ORISE data, transmitted in their letter report dated
April 28, 2004, is incorporated in inspection report 04007102/2003001 as a separate
enclosure. The gross alpha data from 2004 and from 2007 are not statistically different.
The gross beta activity for well SC14S is higher than the 2004 result, but the 2007 value
is well below the 50 pCi/I gross beta screening value.
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c. Conclusions

The licensee and their environmental sampling and laboratory contractors, NJDEP, and
Region I staff coordinated splitting groundwater monitoring well water samples during
the routine groundwater sampling campaign in July 2007, and analyzed the samples for
various radiological parameters. Gross beta concentrations from two wells exceeding
the 50 pCi/I screening value were attributable to naturally occurring K-40. No elevated
concentrations of total uranium were identified. The Ra-226 + Ra-228 concentration in
one well, SC20D, exceeded the 5 pCi/I EPA MCL. Although this is not an NRC
compliance issue regarding current site operations, the results are being considered in
the NRC's review of the SMC site decommissioning plan.

V. Exit Meeting Summary

An exit meeting was held with the SMC RSO and Technical Director by telephone on
November 29, 2007. The licensee acknowledged the inspector's observations. The
inspector confirmed that proprietary and safeguards information were not included in
this inspection report.
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TABLE 1A

Radiological Analysis of Groundwater Monitoring Well
Water Samples

Shieldalloy Metallurgical Corporation, Newfield, NJ
Gross Alpha, Gross Beta, Ra-226, Ra-228, and, K-40 Concentrations

Results in Units of picocuries/liter (1)

Sample Analytical Gross Gross Ra-226 Ra-228 K-40

Location Laboratory Alpha Beta

SC25S Licensee 6.52 ± 1.75 8.81 + 4.28 < 0.272 0.44 ± 0.05 2.28 ± 1.98

NJDEP 0.76 ± 0.24 1.4 + 0.28 < 0.91 < 2.0 < 9.6

NRC < 1.10 2.54 ± 0.97 < 0.20 < 0.88 (2)

SC14S Licensee 3.56 ± 1.23 6.17 ± 2.93 < 0.284 0.57 ± 0.05 3.50 ± 3.04

NJDEP 2.35 ± 0.34 5.86 ± 0.38 < 0.85 < 2.0 < 41

NRC 1.17 ± 0.57 4.99 ± 0.91 < 0.16 < 0.78 (2)

SC11SR Licensee < 0.943 4.20 ± 2.84 < 0.408 0.25 ± 0.05 2.2 ± 1.91

NJDEP 0.58 ± 0.18 3.09 ±0.31 < 0.95 < 2.0 <56

NRC < 0.55 1.77 0.58 < 0.16 1.14 ±0.61 (2)

SC12S Licensee 8.11 ± 3.81 115 13 0.54 ± 0.23 1.04 ± 0.05 85 ± 74

NJDEP 3.72±-0.64 56.7 ± 1.0 < 1.0 < 2.3 71 ± 19

NRC <4.4 99±11 0.43±0.13 1.48±0.54 59±66(2)

SC12D Licensee 4.69 ± 1.57 < 3.98 2.74 ± 0.31 < 0.309 1.36 ± 1.18

NJDEP 6.01 ± 0.44 4.27 ± 0.33 1.81 ± 0.53 < 2.3 <11
(2)

NRC 3.79 ± 0.60 2.79 ± 0.61 2.05 ± 0.28 2.28 ± 0.63

W2R Licensee < 1.04 8.93 ± 3.14 < 0.228 < 0.491 9.31 ± 8.09

NJDEP 1.40 ± 0.33 7.50 ± 0.42 < 0.96 < 2.1 <42

NRC < 1.57 4.0 ± 1.5 <0.12 1.18 ± 0.47 (2)

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties
(2) NRC laboratory performed K-40 analysis only on samples with elevated gross beta activity
(3) No data, sample container broken during shipment to laboratory

'>1
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TABLE 1A (continued)

Radiological Analysis of Groundwater Monitoring Well
Water Samples

Shieldalloy Metallurgical Corporation, Newfield, NJ
Gross Alpha, Gross Beta, Ra-226, Ra-228, and K-40 Concentrations

Results in Units of picocuries/liter (1)

Sample Analytical Gross Gross Beta Ra-226 Ra-228 K-40

Location Laboratory Alpha ***

SC22S Licensee < 1.22 < 4.08 0.49 ± 0.17 <0.250 12.4 ± 10.8

NJDEP 1.17±0.36 13.7±0.55 <0.93 <1.9 <11
(2)

NRC < 1.9 9.9 ± 1.9 <0.14 1.09 ± 0.51

(3) (3) (3) (3) (3)IWC1 Licensee

NJDEP 9.3 ± 1.3 51.4 ± 1.4 < 0.78 < 1.6 85 ± 16

NRC 3.7 ± 2.4 50.2 ± 6.1 0.16 0.10 2.17 ± 0.55 56 ± 66 (2)

IWC2 Licensee < 2.18 13.3 4.31 1.27 0.22 < 0.194 20.8 ± 18.1

NJDEP 3.71 ± 0.92 18.7 ± 0.89 < 0.95 < 2.2 < 42

NRC < 4.3 6.9 3.7 0.75 ± 0.15 1.72 ± 0.56 (2)

IWC3 Licensee 9.33 ± 1.98 11.7 3.20 0.21 ± 0.11 1.86 ± 0.06 4.4 ± 3.82

NJDEP 8.34 ± 0.63 8.98 ± 0.45 < 0.66 <1'6 <15
(2)

NRC 2.75 ± 0.69 6.80 ± 0.92 0.12 ± 0.07 3.53 ± 0.63

SC20S Licensee < 1.31 7.33 ± 3.42 < 0.456 2.92 ± 0.05 11 ± 9.6

NJDEP 1.94 ± 0.51 13.3 0.8 < 0.96 < 2.1 1 <45

NRC < 1.8 8.3 1.7 0.21 ± 0.08 1.70 ± 0.59 (2)

SC20D Licensee 24.8 ± 3.1 18.9 ± 3.7 3.34 ± 0.36 3.46 ± 0.07 1.97 ± 1.71

NJDEP 23.5± 1.0 17.9±0.6 2.88±0.47 5.4± 1.0 <11

NRC 7.27 ± 0.89 8.6 ± 1.0 2.28 ± 0.24 6.03 ± 0.75 (2)

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties
(2) NRC laboratory performed K-40 analysis only on samples with elevated gross beta activity
(3) No data, sample container broken during shipment to laboratory
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TABLE 1A (continued) 
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Licensee < 1.22 <4.08 0.49 ± 0.17 '<0.250 

NJDEP 1.17 ± 0.36 13.7 ± 0.55 <0.93 < 1.9 

NRC < 1.9 9.9 ± 1.9 <0.14 1.09 ± 0.51 

Licensee 
(3) (3) (3) (3) 

NJDEP 9.3 ± 1.3 51.4±1.4 < 0.78 < 1.6 

NRC 3.7 ± 2.4 50.2 ± 6.1 0.16 ± 0.10 2.17 ± 0.55 

Licensee < 2.18 13.3 ± 4.31 1.27 ± 0.22 < 0.194 

NJDEP 3.71 ± 0.92 18.7 ± 0.89 <0.95 < 2.2 

NRC <4.3 6.9 ± 3.7 0.75±0.15 1.72 ± 0.56 

Licensee 9.33 ± 1.98 11.7 ± 3.20 0.21 ± 0.11 1.86 ± 0.06 

NJDEP 8.34 ± 0.63 8.98 ± 0.45 <0.66 <1:6 

NRC 2.75 ± 0.69 6.80 ± 0.92 0.12 ± 0.07 3.53 ± 0.63 

Licensee < 1.31 7.33 ± 3.42 < 0.456 2.92 ± 0.05 

NJDEP 1.94 ± 0.51 13.3 ± 0.8 < 0.96 < 2.1 \ 

NRC < 1.8 8.3 ± 1.7 0.21 ± 0.08 1.70 ± 0.59 

Licensee 24.8 ± 3.1 18.9 ± 3.7 3.34 ± 0.36 3.46 ± 0.07 

NJDEP 23.5 ± 1.0 17.9 ± 0.6 2.88 ± 0.47 5.4 ± 1.0 

NRC 7.27 ± 0.89 8.6 ± 1.0 2.28 ± 0.24 6.03 ± 0.75 

K-40 

12.4 ± 10.8 

<11 
(2) 

(3) 

85 ± 16 , 

56 ± 66 (2) 

20.8 ± 18.1 

<42 
(2) 

4.4 ± 3.82 

<15 
' (2) 

11 ± 9.6 

<45 
(2) 

1.97±1.71 

<11 
(2) 

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties 
(2) NRC laboratory performed K-40 analysis only on samples with elevated gross beta activity 
(3) No data, sample container broken during shipment to laboratory 
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TABLE 1A (continued)

Radiological Analysis of Groundwater Monitoring Well
Water Samples

Shieldalloy Metallurgical Corporation, Newfield, NJ
Gross Alpha, Gross Beta, Ra-226, Ra-228, and K-40 Concentrations

Results in Units of picocuries/liter (1)

Sample Analytical Gross Gross Ra-226 Ra-228 K-40

Location Laboratory Alpha Beta

SC26D Licensee 1.89 ±-1.30 4.88 2.96 <0.262 <0.190 8.31 ± 7.22

NJDEP 0.75 ± 0.35 7.91 ± 0.39 < 0.98 < 2.2 11.8 ± 5.8

NRC 1.92 ± 0.95 8.1 ± 1.4 <0.12 1.40 ± 0.53 (2)

A Licensee < 1.71 <8.54 0.41 ± 0.20 <0.244 2.46 ± 2.14

NJDEP 1.53± 0.37 7.20 ± 0.50 0.50 ± 0.18 < 0.71 < 43

NRC < 0.95 2.01 ± 0.95 0.13 .± 0.08 1.56± 0.61 (2)

Newfield#3 Licensee 5.81 ± 1.67 5.55 ± 3.23 0.44 ± 0.16 0.55 ± 0.05 1.12 ± 0.97

NJDEP 5.24 ± 0.40 7.12 ± 0.35 0.90 ± 0.24 0.98 ± 0.48 < 13

NRC 2.27 ± 0.70 4.9 ± 1.1 0.84 ± 0.15 1.89 ± 0.63 (2)

Newfield #5 Licensee 16.6 ± 2.42 11.5 ± 3.16 1.25 ± 0.26 1.34 ± 0.06 2.1 ± 1.82

NJDEP 12.0±0.6 11.1 ±0.4 1.75 ±0.24 2.43 ±0.31 < 11
. 1 (2)

NRC 2.54 ± 0.80 5.7 ± 1.2 0.91 ± 0.18 3.81 ± 0.68

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties
(2) NRC laboratory performed K-40 analysis only on samples with elevated gross beta activity
(3) No data, sample container broken during shipment to laboratory

0Enclosure
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TABLE 1A (continued) 

Radiological Analysis of Groundwater Monitoring Well 
Water Samples 

Shieldalloy Metallurgical Corporation, Newfield, NJ 
Gross Alpha, Gross Beta, Ra-226, Ra-228, and K .. 40 Concentrations 

Results in Units of picocurieslliter (1) 

Analytical Gross Gross Ra-226 Ra-228 
Laboratory Alpha Beta 

Licensee 1 .. 89 ±-1 .. 30 4 .. 88± 2 .. 96 <0 .. 262 <0 .. 190 

NJDEP 0 .. 75 ± 0 .. 35 7 .. 91 ± 0 .. 39 < 0 .. 98 < 2 .. 2 

NRC 1 .. 92 ± 0.95 8.1 ± 1.4 <0.12 1.40 ± 0.53 

Licensee < 1 .. 71 <8 .. 54 0.41 ± 0.20 <0.244 

NJDEP 1.53 ± 0.37 7..20 ± 0.50 0.50 ± 0.18 < 0.71 

NRC < 0.95 2 .. 01 ± 0 .. 95 0 .. 13± 0.08 1.56 ± 0.61 

Licensee 5.81 ± 1.67 5.55 ± 3.23 0.44 ±0.16 0.55 ± 0.05 

NJDEP 5.24 ± 0.40 7.12 ± 0.35 0 .. 90 ± 0 .. 24 0.98 ± 0.48 

NRC 2.27 ± 0 .. 70 4 .. 9 ± 1.1 0 .. 84 ± 0.15 1.89 ± 0.63· 

Licensee 16.6 ± 2.42 11 .. 5 ± 3.16 1.25 ± 0 .. 26 1.34 ± 0 .. 06 

NJDEP 12.0 ± 0.6 11.1 ± 0.4 1.75 ± 0~24 2.43 ± 0.31 

NRC 2.54 ± 0.80 5 .. 7 ± 1.2 0.91 ± 0.18 3.81 ± 0.68 

K-40 

8 .. 31 ± 7..22 

11 .. 8 ± 5 .. 8 
(2) 

2.46 ± 2.14 

<43 
(2) 

1.12 ± 0.97 

<13 
(2) 

2.1 ± 1.82 

< 11 
(2) 

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties 
(2) NRC laboratory performed K-40 analysis only on samples with elevated gross beta activity 
(3) No data, sample container broken during shipment to laboratory 
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TABLE lB

Radiological Analysis of Groundwater Monitoring Well
Water Samples

Shieldalloy Metallurgical Corporation, Newfield, NJ
Isotopic Thorium Concentrations

Results in Units of picocuries/liter 1"

Sample Analytical Th-228 Th-230 Th-232

Location Laboratory (2)

SC25S Licensee < 0.23 < 0.52 0.34 ± 0.19

NRC < 1.06 1.03 ± 0.41 < 0.28

SC14S Licensee < 0.21 0.66 ± 0.21 0.53 ± 0.18

NRC < 0.31 1.13 ± 0.49 < 0.50

SC11SR Licensee < 0.18 < 0.27 < 0.25

NRC < 0.72 0.58 ± 0.37 < 0.35

SC12S Licensee < 0.15 0.56 ± 0.20 0.70 ± 0.19

NRC 0.71 ± 0.43 0.71 ± 0.36 < 0.28

SC12D Licensee 0.14 ± 0.09 < 0.25 0.21 ± 0.12

NRC < 0.76 0.92 ± 0.38 < 0.11

W2R Licensee 0.12 ± 0.09 < 0.29 0.24 ± 0.11

NRC < 0.78 0.81 ± 0.37 <0.28

SC22S Licensee 0.15 ± 0.10 0.74 ± 0.21 0.72 ± 0.19

NRC < 0.68 1.12 ± 0.46 < 0.31

IWC1 Licensee (3) 3) (3)

NRC < 0.87 < 0.54 < 0.50

IWC2 Licensee 0.19 ± 0.10 0.30 0.16 0.52 ± 0.15

NRC < 0.79 < 0.29 < 0.11

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties
(2) NJDEP laboratory did not perform isotopic thorium analyses
(3) No data, sample container broken during shipment to laboratory
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TABLE 1B 

Radiological Analysis of Groundwater Monitoring Well 
Water Samples 

Shieldalloy Metallurgical Corporation, Newfield, NJ 
Isotopic Thorium Concentrations 

Results in Units of picocurieslliter(l) 

Analytical Th-228 Th-230 
Laboratory (2) . 

Licensee < 0.23 < 0.52 

NRC < 1.06 1.03 ± 0.41 

Licensee < 0.21 0.66 ± 0.21 

NRC < 0.31 1.13±0.49 

Licensee < 0.18 < 0.27 

NRC < 0.72 0.58 ± 0.37 

Licensee < 0.15 0.56 ± 0.20 

NRC 0.71 ± 0.43 0.71 ± 0.36 

Licensee 0.14 ± 0.09 < 0.25 

NRC < 0.76 0.92 ± 0.38 

Licensee 0.12 ± 0.09 <0.29 

NRC < 0.78 0.81 ± 0.37 

Licensee 0.15±0.10 0.74 ± 0.21 

NRC <0.68 1.12 ± 0.46 

Licensee 
(3) 3) 

NRC < 0.87 <0.54 

Licensee 0.19 ± 0.10 0.30 ± 0.16 

NRC < 0.79 < 0.29 

Th-232 

0.34 ± 0.19 

<0.28 

0.53 ± 0.18 

<0.50 

< 0.25 

< 0.35 

0.70 ± 0.19 

< 0.28 

0.21 ± 0.12 

< 0.11 . 

0.24 ± 0.11 

<0.28 

0.72 ± 0.19 

<0.31 
(3) 

<0.50 

0.52 ± 0.15 

< 0.11 

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties 
(2) NJDEP laboratory did not perform isotopic thorium analyses 
(3) No data, sample container broken during shipment to laboratory 

Enclosure 
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Table 1 B (continued)

Radiological Analysis of Groundwater Monitoring Well
Water Samples

Shieldalloy Metallurgical Corporation, Newfield, NJ
Isotopic Thorium Concentrations

Results in Units of picocuries/liter (1)

Sample Analytical Th-228 Th-230 Th-232

Location Laboratory (2)

IWC3 Licensee 0.30 ± 0.13 0.58 ± 0.20 0.35 ± 0.14

NRC 1.25 ± 0.59 0.51 ± 0.34 < 0.35

SC20S Licensee 0.27 ± 0.12 < 0.38 0.31 ± 0.13

NRC 1.19±0.58 1.11 ±0.44 <0.13

SC20D Licensee < 0.12 0.32 ± 0.16 0.17 ± 0.12

NRC 1.15 ± 0.54 0.24 ± 0.19 < 0.49

SC26D Licensee < 0.17 < 0.38 0.47 ± 0.15

NRC 0.96 ± 0.50 < 0.37 < 0.29

A Licensee < 0.08 0.44 ± 0.14 0.14 ± 0.07

NRC 1.16 0.55 < 0.39 < 0.34

Newfield #3 Licensee < 0.16 0.45 ± 0.23 0.44 ± 0.17

NRC 0.88 ± 0.49 0.31 ± 0.23 < 0.34

Newfield #5 Licensee 0.26 ± 0.16 0.58 ± 0.27 0.44 ± 0.20

NRC < 0.99 0.44 ± 0.29 < 0.46

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties
(2) NJDEP laboratory did not perform isotopic thorium analyses
(3) No data, sample container broken during shipment to laboratory
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Table 1 B (continued) 

Radiological Analysis of Groundwater Monitoring Well 
Water Samples 

Shieldalloy Metallurgical Corporation, Newfield, NJ 
Isotopic Thorium Concentrations 

Results in Units of picocuries/liter (1) 

Analytical Th-228 Th-230 
Laboratory (2) 

Licensee 0.30 ± 0.13 0.58 ± 0.20 

NRC 1.25 ± 0.59 0.51 ± 0.34 

Licensee 0.27 ± 0.12 <0.38 

NRC 1.19 ± 0.58 1.11 ± 0.44 

Licensee < 0.12 0.32 ± 0.16 

NRC 1.15 ± 0.54 0.24 ± 0.19 

Licensee < 0.17 < 0.38 

NRC 0.96 ± 0.50 < 0.37 

Licensee <0.08 0.44 ± 0.14 

NRC 1.16 ± 0.55 <0.39 

Licensee < 0.16 0.45 ± 0.23 

NRC 0.88 ± 0.49 0.31 ± 0.23 

Licensee 0.26 ± 0.16 0.58 ± 0.27 

NRC <0.99 0.44 ± 0.29 

Th-232 

0.35 ± 0.14 

<0.35 

0.31 ± 0.13 

< 0.13 

0.17±0.12 

< 0.49 

0.47±0.15 

<0.29 

0.14 ± 0.07 

<0.34 

0.44 ± 0.17 

<0.34 

0.44 ± 0.20 

< 0.46 

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties 
(2) NJDEP laboratory did not perform isotopic thorium analyses 
(3) No data, sample container broken during shipment to laboratory 
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Table 1C
Radiological Analysis of Groundwater Monitoring Well

Water Samples
Shieldalloy Metallurgical Corporation, Newfield, NJ

Isotopic and Total Uranium Concentrations
Results in Units of picocuries/liter (1)

Sample Analytical U-234 U-235 U-238 Total

Location Laboratory Uranium (2)(3)

SC25S Licensee 1.06 0.49 < 0.29 < 0.46 < 1.37

NJDEP < 0.21 < 0.12 <0.17 < 0.49

NRC < 0.59 < 0.36 < 0.29 < 0.87

SC14S Licensee < 0.39 < 0.29 < 0.46 < 1.37

NJDEP < 0.19 < 0.11 < 0.15 < 0.44

NRC < 0.77 < 0.56 < 0.28 < 0.84

SC11SR Licensee 1.36 ± 0.37 < 0.19 < 0.19 < 0.57

NJDEP < 0.19 < 0.11 < 0.15 < 0.45

NRC < 0.59 < 0.41 0.22 ± 0.20 0.65 ± 0.59"

SC12S Licensee 1.04 ± 0.60 < 0.51 0.49 ±+0.40 1.46 ± 1.19

NJDEP < 0.43 < 0.25 < 0.34 < 1.0

NRC 0.25 ± 0.20 < 0.39 < 0.39 < 1.16

SC12D Licensee 1.18 ± 0.45 0.33 ± 0.26 0.84 + 0.37 2.50 ± 1.10

NJDEP < 0.18 < 0.11 < 0.15 < 0.44

NRC < 0.54 0.20 ± 0.20 0.16 ± 0.16 0.48 ± 0.48

W2R Licensee 1.05 ± 0.72 < 0.48 < 0.77 < 2.29

NJDEP < 0.20 < 0.11 < 0.16 < 0.47

NRC < 0.72 < 0.61 <0.43 < 1.28

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties
(2) Total uranium concentration in units of micrograms/liter
(3) Total uranium concentration calculated by NRC-staff from measured U-238 concentration

and applying conversion factor of 0.3365 pCi/pg
(4) No data, sample container broken during shipment to laboratory
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Table 1C 
Radiological Analysis of Groundwater Monitoring Well 

Water Samples 
Shieldalloy Metallurgical Corporation, Newfield, NJ 

Isotopic and Total Uranium Concentrations 
Results in Units of picocurieslliter (1) 

Analytical U-234 U-235 U-238 
Laboratory 

Licensee 1.06 ± 0.49 <0.29 < 0.46 

NJDEP < 0.21 < 0.12 < 0.17 

NRC < 0.59 < 0.36 < 0.29 

Licensee <0.39 < 0.29 < 0.46 

NJDEP < 0.19 < 0.11 < 0.15 

NRC <0.77 < 0.56 <0.28 

Licensee 1.36 ± 0.37 < 0.19 < 0.19 

NJDEP < 0.19 < 0.11 < 0.15 

NRC <0.59 < 0.41 0.22 ± 0.20 

Licensee 1.04 ± 0.60 < 0.51 0..49 ± OAO , 

NJDEP < 0.43 < 0.25 < 0.34 

NRC 0.25 ± 0.20 <0.39 <0.39 

Licensee 1.18 ± 0.45 0.33 ± 0.26 0.84 ± 0.37 

NJDEP < 0.18 < 0.11 < 0.15 

NRC < 0.54 0.20 ± 0.20 0.16 ± 0.16 

Licensee 1.05 ± 0.72 < 0.48 <0.77 

NJDEP < 0.20 . < 0.11 < 0.16 

NRC < 0.72 <0.61 <0.43 ' 

Total 
Uranium (2) (3) 

< 1.37 

< 0.49 

<0.87 

< 1.37 

< 0.44 

<0.84 

<0.57 

< 0.45 

0.65 ± 0.59' 

1.46 ± 1.19 

< 1.0 

< 1.16 

2.50 ±1.10 

<0.44 

0.48 ± 0.48 

<2.29 

< 0.47 

< 1.28 

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties 
(2) Total uranium concentration in units of microgramslliter . 
(3) Total uranium concentration calculated by NRC-staff from measured U-238 concentration 

and applying conversion factor of 0.3365 pCi/J,Jg . 
(4) No data, sample container broken during shipment to laboratory 
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Table IC (Continued)
Radiological Analysis of Groundwater Monitoring Well

Water Samples
Shieldalloy Metallurgical Corporation, Newfield, NJ

Isotopic and Total Uranium Concentrations
Results in Units of picocuries/liter (1)

Sample Analytical U-234 U-235 U-238 Total

Location Laboratory Uranium (2)(3)

SC22S Licensee 0.64 + 0.27 0.1.7 ± 0.13 0.31 + 0.18 0.92 ± 0.54

NJDEP < 0.036 < 0.020 < 0.028 < 0.084

NRC < 0.36 <0.14 < 0.36 < 1.07

IWC1 Licensee (4) (4) (4) (4)

NJDEP 0.06 ± 0.01 < 0.034 0.05 ± 0.01 0.14 ± 0.03

NRC < 0.32 < 0.45 < 0.47 :< 1.40

IWC2 Licensee 1.37 ± 0.34 0.12 ± 0.10 0.16 0.14 0.48 ± 0.42

NJDEP < 0.29 <0.18 < 0.20 < 0.61

NRC < 0.28 < 0.14 < 0.40 < 1.19

IWC3 Licensee 0.63 ± 0.24 < 0.14 0.27 ± 0.17 0.80 ± 0.51

NJDEP < 0.051 < 0.032 < 0.036 < 0.11

NRC < 0.11 < 0.14 < 0.11 < 0.33

SC20S Licensee 0.97 ± 0.39 0.29 ± 0.23 < 0.41 < 1.22

NJDEP < 0.052 < 0.032 < 0.036 < 0.11

NRC < 0.32 < 0.12 < 0.25 < 0.75

SC20D Licensee 0.99 ± 0.34 < 0.26 < 0.45 < 1.34

NJDEP < 0.074 < 0.046 0.09 ± 0.02 0.27 ± 0.05

NRC < 0.27 < 0.41 < 0.39 < 1.16

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties
(2) Total uranium concentration in units of micrograms/liter
(3) Total uranium concentration calculated by NRC staff from measured U-238 concentration

and applying conversion factor of 0.3365 pCi/pg
(4) No data, sample container broken during shipment to laboratory
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Table 1C (Continued) 
Radiological Analysis of Groundwater Monitoring Well 

Water Samples 
Shieldalloy Metallurgical Corporation, Newfield, NJ 

Isotopic and Total Uranium Concentrations 
Results in Units of picocuries/liter (1) 

Analytical U-234 U-235 U-238 
Laboratory 

Licensee 0.64 ± 0.27 0.17±0.13 0.31 ± 0.18 

NJDEP < 0.036 < 0.020 . < 0.028 

NRC < 0.36 ., <0.14 < 0.36 

Licensee 
(4) (4) (4) 

NJDEP 0.06 ± 0.01 < 0.034 0.05 ± 0.01 

NRC < 0.32 < 0.45 < 0.47 

Licensee 1.37 ± 0.34 0.12 ± 0.10 0.16 ± 0.14 

NJDEP < 0.29 <0.18 <0.20 

NRC < 0.28 <0.14 < 0.40 

Licensee 0.63 ± 0.24 <0.14 0.27 ± 0.17 

NJDEP < 0.051 < 0.032 < 0.036 

NRC < 0.11 <0.14 < 0.11 , 

" Licensee 0.97 ± 0.39 0.29 ± 0.23 <0.41 

NJDEP < 0.052 < 0.032 < 0.036 

NRC < 0.32 < 0.12 <0.25 

Licensee 0.99 ± 0.34 <0.26 < 0.45 

NJDEP < 0.074 < 0.046 0.09 ± 0.02 

NRC < 0.27 < 0.41 <0.39 

Total 
Uranium (2)(3) 

0.92 ± 0,.54 

< 0.084 

< 1.07 
(4) 

0.14 ± 0.03 

~ 1.40 

0.48 ± 0.42 

< 0.61 

< 1.19 

0.80 ± 0.51 

< 0.11 

<0.33 

<1.22 

< 0.11 

<0.75 

< 1.34 

0.27 ± 0.05 

< 1.16 

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties 
(2) Total uranium concentration in units of microgramslliter 
(3) Total uranium concentration calculated by NRC staff from measured U-238 concentration 

and applying conversion factor of 0.3365 pCi/pg 
(4) No data, sample container broken during shipment to laboratory 
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Table 1C (Continued)
Radiological Analysis of Groundwater Monitoring Well

Water Samples
Shieldalloy Metallurgical Corporation, Newfield, NJ

Isotopic and Total Uranium Concentrations
Results in Units of picocuries/liter (1)

Sample Analytical U-234 U-235 U-238 Total

Location Laboratory Uranium (2)(3)

SC26D Licensee 3.18 ± 0.73 0.93 ± 0.46 0.99 ± 0.45 2.94 + 1.34

NJDEP 0.14 ± 0.02 < 0.042 0.08 ± 0.02 0.23 + 0.04

NRC < 0.39 < 0.13 <0.27 < 0.81

A Licensee 0.77 ± 0.26 0.14 ± 0.12 <0.24 <0.72

NJDEP < 0.053 < 0.033 < 0.037 < 0.11

NRC < 0.32 < 0.13 < 0.26 <0.78

Newfield #3 Licensee 1.13 ± 0.66 < 0.52 < 0.62 < 1.85

NJDEP < 0.052 < 0.041 0.04 ± 0.01 0.11 ± 0.02

NRC < 0.52 < 0.50 < 0.40 < 1.19

Newfield #5 Licensee 0.30 ± 0.22 < 0.20 < 0.31 < 0.93

NJDEP < 0.058 0.046 0.039 < 0.12

NRC < 0.45 < 0.14 < 0.11 < 0.33

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties
(2) Total uranium concentration in units of micrograms/liter
(3) Total uranium concentration calculated by NRC staff from measured U-238 concentration

and applying conversion factor of 0.3365 pCi/pg
(4) No data, sample container broken during shipment to laboratory
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Table 1 C(Continued) 
Radiological Analysis of Groundwater Monitoring Well 

Water Samples 
Shieldalloy Metallurgical Corporation, Newfield, NJ 

Isotopic and Total Uranium Concentrations 
Results in Units of picocurieslliter (1) 

Analytical U-234 U-235 U-238 
Laboratory 

Licensee 3.18 ± 0.73 0.93 ± 0046 0.99 ± 0045 

NJDEP 0.14 ± 0.02 < 0.042 0.08 ± 0.02 

NRC < 0.39 < 0.13 <0.27 

Licensee 0.77 ± 0.26 0.14 ± 0.12 <0.24 

NJDEP < 0.053 < 0.033 < 0.037 

NRC < 0.32 < 0.13 < 0.26 

Licensee 1.13 ± 0.66 < 0.52 <0.62 

NJDEP < 0.052 < 0.041 0.04 ± 0.01 

NRC <0.52 <0.50 . < 0040 

Licensee 0.30 ± 0.22 < 0.20 < 0.31 

NJDEP <0.058 0.046 0.039 

NRC < 0045 <0.14 < 0.11 

Total 
Uranium (2) (3) 

2.94 ± 1.34 

0.23 ± 0.04 

< 0.81 

<0.72 

< 0.11 

<0.78 

< 1.85 

0.11 ± 0.02 

< 1.19 

< 0.93 

< 0.12 

< 0.33 

(1) Uncertainties represent the 95% confidence level, based on total propagated uncertainties 
(2) Total uranium concentration in units of microgramslliter 
(3) Total uranium concentration calculated by NRC staff from measured U-238 concentration 

and applying conversion factor of 0.3365 pCi/~g 
(4) No data, sample container broken during shipment to laboratory 
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October 8, 2007

Mr. Mark Roberts
U.S. Nuclear Regulatory Commission
Region 1
475 Allendale Road
King of Prussia, Pennsylvania 19406

SUBJECT: ANALYTICAL RESULTS FOR THIRTY-FOUR WATER SAMPLES
ASSOCIATED WITH SHIELDALLOY METALLURGICAL
COMPANY, SWEDESBORO, NEW JERSEY
(INSPECTION REPORT #04007102/2006-001) [RFTA NO. 07-0011

Dear Mr. Roberts:

The Oak Ridge Institute for Science and Education (ORISE) received water samples from 17
different wells associated with the ShieldAlloy Metallurgical Company, in Swedesboro, New
Jersey. Each well had two 1 liter bottles associated with it. One bottle was used to analyze for
gross alpha and gross beta using low background (LB) proportional counting, isotopic thorium
and uranium using alpha spectroscopy, and radium-226 using alpha spectroscopy. The second
bottle was used to analyze radium-228 via LB proportional counting. The water sample
identifications are listed in Table 1. The LB results for gross alpha and gross beta are presented
in Table 2, the radium-226 results are presented in Table 3, the radium-228 results are presented
in Table 4, the thorium isotopic results are presented in Table 5, and the uranium isotopic
results are presented in Table 6. The pertinent procedure references are provided in the tables.

ORISE's Quality Control (QC) requirements were met for these analyses. The QC files are
available for your review upon request.

My contact information is listed below.. You may also contact Wade Ivey at 865.576.9184 with
any questions or comments.

Sincerely,

Dale Condcra, Manager
Laboratory
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SUBJECT: ANALYTICAL RESULTS FOR THIRTY-FOUR WATER SAMPLES 
ASSOCIATED WITH SHIELDALLOY METALLURGICAL 
COMPANY, SWEDESBORO, NEW JERSEY 
(INSPECTION REPORT #04007102/2006-001)[RFfA NO. 07-0011 

The Oak Ridge Institute for Science and Education (ORISE) received water samples from 17 
different wells associated with the ShieldAlloy Metallurgical Company in Swedesboro, New 
Jersey. Each well had two 1 liter bottles associated with it. One bottle was used to analyze for 
gross alpha and gross beta using low background (LB) proportional counting, isotopic thorium 
and uranium using alpha spectroscopy, and tadium-226 using alpha spectroscopy. The second 
bottle was used to analyze radium-228 via LB proportional counting. The water sample 
identifications are listed in Table 1. The LB results for gross alpha and gross beta are presented 
in Table 2, the radium-226 results are presented in Table 3, the radiurn-228 results are presented 
in Table 4, the thorium isotopic results are presented in Table 5, and the uranium isotopic 
results are presented in Table 6. The pertinent procedure references are provided in the tables. 

ORISE's Quality Control CQC) requirements were met for these analyses. The QC fIles are 
available for your review upon request. 

My contact information is listed below. You may also contact Wade Ivey at 865.576.9184 with 
any questions or comments. 

Sincerely, 

Oc.L ~L 
Dale Condra, Manager 
Laboratory 

T. Carter, NRC/FSME/DWMEP T-8F5 
E. Knox-Davin, NRC/FSME/TWFN 8A23 
File 1747 

Voice: 865.241.3242 Fax: 865.241.3248 

E. Abelquist, ORISE 
S. Roberts, ORISE 
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TABLE 1

SAMPLE IDENTIFICATIONS
AND COLLECTION DATA

SHIELDALLOY METALLURGICAL COMPANY
SWEDESBORO, NEW JERSEY

ORISE NRC Region I Collection. Collection
Sample ID Sample ID Date Time

1747W0001 NRC-1 07/24/2007 0730-1230O

1747W0002 NRC-1Db 07/24/2007 0730-1230

1747W0003 NRC-2 07/24/2007 0730-1230

1747W0004 NRC-2D 07/24/2007 0730-1230

1747W0005 NRC-3 07/24/2007 0730-1230

1747W0006 NRC-3D 07/24/2007 0730-1230

1747W0007 NRC-4 07/24/2007 0730-1230

1747W0008 NRC-4D 07/24/2007 0730-1230

1747W0009 NRC-5 07/24/2007 0730-1230

1747W0010 NRC-5D 07/24/2007. 0730-1230

1747W0011 NRC-6 07/24/2007 0730-1230

1747W0012 NRC-6D 07/24/2007 0730-1230

1747W0013 NRC-7 07/24/2007 0730-1230

1747W0014 NRC-7D 07/24/2007 0730-1230

1747W0015 NRC-8 07/24/2007 0730-1230

1747W0016 NRC-8D 07/24/2007 0730-1230

1747WO01 7 NRC-9 07/24/2007 1400-1557

1747W0018 NRC-9D 07/24/2007 1400-1557

1747W0019 NRC-10 07/24/2007 1400-1557

1747W0020 NRC-10D 07/24/2007 1400-1557

1747W0021 NRC-11 07/24/2007 1400-1557

1747W0022 NRC-11D 07/24/2007 1400-1557

1747W0023 NRC-12 07/24/2007 1400-1557

1747W0024 NRC-12D 07/24/2007 1400-1557

1747W0025 NRC-13 j 07/24/2007 1400-1557

1747W0026 NRC-13D 07/24/2007 1400-1557

0

t
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TABLEt 

SAMPLE IDENTIFICATIONS 
AND COLLECTION DATA 

SHIELDALLOY METALLURGICAL COMPANY 
SWEDESBORO, NEW JERSEY 

ORISE NRC Region I Collection Collection 
Sample ID Sample ID Date Time 

1747WOO01 NRC-l 07/24/2007 0730-1230-
. 

1747WOO02 NRC-IDb 07/24/2007 0730-1230 

1747WOO03 NRC-2 07/24/2007 0730-1230 

1747WOO04 NRC~2D 07/24/2007 0730-1230 

1747WOO05 NRC-3 07/24/2007 0730-1230 

1747WOO06 NRC-3D 07/24/2007 0730-1230 

1747W0007 NRC-4 07/24/2007 0730-1230 

1747WOO08 NRC-4D 07/24/2007 0730-1230 

1747WOOO9 NRC-5 07/24/2007 0730-1230 

1747W0010 NRC-5D 07/24/2007 . 0730-1230 

1747WOOll NRC-6 07/24/2007 0730-1230 

1747W0012 NRC-6D 07/24/2007 0730-1230 

1747WOO13 NRC-7 07/24/2007 0730-1230 

1747WOO14 NRC-7D 07/24/2007 0730-1230 

1747WOO15 NRC-8 07/24/2007 0730-1230 

1747WOO16 NRC-8D 07/24/2007 0730-1230 

1747WOO17 NRC-9 07/24/2007 1400-1557 

1747W0018 NRC-9D 07/24/2007 1400-1557 

1747W0019 NRC-I0 07/24/2007 1400-1557 

1747W0020 NRC-I0D 07/24/2007 1400-1557 

1747W0021 NRC-11 07/24/2007 1400-1557 

1747W0022 NRC-11D 07/24/2007 1400-1557 

1747W0023 NRC-12 07/24/2007 1400-1557 

1747W0024 NRC-12D .. 07/24/2007 1400-1557 

1747W0025 NRC-13 07/24/2007 1400-1557 

1747W0026 NRC-13D 07/24/2007 1400-1557 
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TABLE 1 (cont.)

SAMPLE IDENTIFICATIONS
AND COLLECTION DATA

SHIELDALLOY METALLURGICAL COMPANY
SWEDESBORO, NEW JERSEY

ORISE NRC Region I Collection Collection
Sample ID Sample ID Date Time

1747W0027 NRC-14 07/25/2007 7:05

1747W0028 NRC-14D 07/25/2007 7:05

1747W0029 NRC-1S 07/25/2007 7:25

1747W0030 NRC-15D 07/25/2007 7:25

1747W0031 NRC-16 07/25/2007 NDPc

1747W0032 NRC-17 07/25/2007 , 10:30

1747W0033 NRC-17D 07/25/2007 10:30

1747W0034 NRC-16D 07/25/2007 0830-0845

-A time range was given for samples labeled NRC-I through NRC-1 3.
bThe NRC sent two bottles of water from each well. ORISE added "D" to the sample ID for the second container for

tracking purposes.
ýNo data provided.
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TABLE 1 (cont.) 

SAMPLE IDENTIFICATIONS 
AND COLLECTION DATA 

SHIELDALLOY METALLURGICAL COMPANY 
SWEDESBORO, NEW JERSEY 

ORISE NRC Region I Collection Collection 
Sample ID Sample ID Date Time 

1747W0027 NRC-14 07/25/2007 7:05 

1747W0028 NRC-14D 07/25/2007 7:05 

1747W0029 NRC-IS 07/25/2007 7:25 

1747W0030 NRC-15D 07/25/2007 7:25 

1747W0031 NRC-16 07/25/2007 NDpc 

1747W0032 NRC-17 07/25/2007 . 10:30 

1747W0033 NRC-17D 
{ 

07/25/2007 10:30-I 

1747W0034 NRC-16D 07/25/2007 0830-0845 

'A time range was given for samples labeled NRC-1 through NRC-I 3. 
bThc NRC sent two bottles of water from each well. ORISE added "D" to the sample ID for the second container for 

tracking purposes. . 
eNo data provided . 
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TABLE 2

CONCENTRATIONS OF ALPHA AND BETA EMITTING RADIONUCLIDES
IN WATER SAMPLES

BY GROSS ALPHA AND GROSS BETA ANALYSIS
AP1, REVISION 15 AND CP1, REVISION 15

SHIELDALLOY METALLURGICAL COMPANY
SWEDESBORO, NEW JERSEY

ORISE NRC Region I Radionuclide Concentrations (pCi/L)
Sample ID Sample ID Gross Alpha J Gross Beta

1747W0001 NRC-i 0.72 ± 0.68a , 1.10b 2.54 ± 0.97 , 1.49

1747W0003 NRC-2 1.17 ± 0.57 , 0.79 4.99 ± 0.91 , 1.11

1747W0005 NRC-3 0.41 ± 0.34 , 0.55 1.77 ± 0.58 , 0.86

1747W0007 NRC-4 3.5 ± 2.7 , 4.4 99 ± 11. , 5

1747W0009 NRC-5 3,79 ± 0.60 , 0.45 2.79 ± 0.61 , 0.82

1747W0011 NRC-6 3.29 ± 0.56 , 0.45 2.79 ± 0.61 , 0.82

1747W0013 NRC-7 0.58 ± 0.90 , 1.57 4.0 ± 1.5 , 2.2

1747W0015 NRC-8 0.9 ± 1.1 , 1.9 9.9 ± 1.9 , 2.3

1747W0017 NRC-9 3.7 ± 2.4 , 3.6 50.2 ± 6.1 , 4.5

1747W0019. NRC-10 1.8 ± 2.5 , 4.3 6.9 ± 3.7 , 5.9

1747W0021 NRC- 1 2.75 ± 0.69 , 0.73 6.80 ± 0.92 , 0.91

1747W0023 NRC-12 1.0 ± 1.1 , 1.8 8.3 ±. 1.7 , 2.3

1747W0025 NRC-13 7.27 ± 0.89 , 0.52 8.6 ± 1.0 , 0.9

1747W0027 NRC-14 2.27 ± 0.70 , 0.81 4.9 ± 1.1 , 1.4

1747W0029 NRC-15 2.54 ± 0.80 , 0.93 5.7 ± 1.2 , 1.5

1747W0031 NRC-16 1.92 ± 0.95 , 1.32 8.1 ± 1.4 , 1.6

1747W0032 NRC-17 0.08 ± 0.50 , 0.95 2.01 ± 0.95 , 1.48

-Uncertainties represent the 95% confidence level, based on total propagated uncertainties.
bMDCs are after the comma.
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TABLE 2 

CONCENTRATIONS OF ALPHA AND BETA EMITTING RADIONUCLIDES 
IN WATER SAMPLES 

BY GROSS ALPHA AND GROSS BETA ANALYSIS 
APt, REVISION t5 AND CPt, REVISION 15 

SHIELDALLOY METALLURGICAL COMPANY 
SWEDESBORO,NEW JERSEY 

ORISE NRC Region I Radionuclide Concentrations (pCi/L) 
Sample ID Sample ID Gross Alpha 

1747WOO01 NRC-l 0.72 + 0.68a 1.10b 2.54 > 

1747WOO03 NRC-2 1.17 ± 057 > 0.79 4.99 

17~7WOO05 NRC-3 0.41 ± 0.34 > 0.55 1.77 

1747WOO07 NRC-4 3.5 ± 2.7 > 4.4 99 

1747WOO09 NRC-5 3,.79 ± 0.60 > 0.45 2.79 

1747W0011 NRC-6 3.29 + 0.56 0.45 2.79 > 

1747WOO13 NRC-7 0.58 ± 0.90 > 1.57 4.0 

1747W0015 NRC-8 0.9 + 1.1 1.9 9.9 > 

1747W0017 NRC-9 3.7 + 2.4 3.6 50.2 > 

1747WOO19 NRC-lO 1.8 ± 2.5 > 4.3 6.9 

1747W0021 NRC-l1 2.75 + 0.69 0.73 6.80 > 

1747W0023 NRC-12 1.0 ± 1.1 > 1.8 8.3 

1747WOO25 NRC-13 7.27 + 0.89 0.52 8.6 > 

1747W0027 NRC-14 2.27 ± 0.70 > 0.81 4.9 

1747W0029 NRC-IS 2.54 ± 0.80 > 0.93 5.7 

1747W0031 NRC-16 1.92 ± 0.95 > 1.32 8.1 

1747W0032 NRC-17 0.08 ± 0.50 > 0.95 2.01 

'Uncertainties represent the 95% confidence level, based on total propagated uncertainties. 
bMDCs are after the comma. 

( 

Gross Beta 

± 0.97 > 

± 0.91 > 

± 0.58 > 

± 11 > 

+ 0.61 > 

± 0.61 > 

± 1.5 > 

+ 1.9 > 

+ 6.1 > . 

± 3.7 > 

± 0.92 > 

±, 1.7 > 

± 1.0 > 

± 1.1 > 

± 1.2 , 

± 1..4 > 

± 0.95 > 

1.49 

1.11 

0.86 

5 

0.82 

0.82 

2.2 

2.3 

4.5 

5.9 

0.91 

2.3 

0.9 

1.4 

1.5 

1.6 

1.48 
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TABLE 3

CONCENTRATIONS OF RADIUM-226 IN WATER SAMPLES
AP7, REVISION 17 AND CP2, REVISION 12

SHIELDALLOY METALLURGICAL COMPANY
SWEDESBORO, NEW JERSEY

ORISE NRC .Region I
Radionuclide Concentrations (pCi/L)

Sample ID Sample ID

1747W0001 NRC-1 -0.06 ± 0.092 , 0.20b

1747W0003 NRC-2 0.03 ± 0.09 , 0.16

1747W0005 NRC-3 0.00c ± 0.08 0.16

1747W0007 NRC-4 0.43 ± 0.13 0.03

1747W0009 NRC-5 2.05 ± 0.28 0.08

1747W0011 NRC-6 2.18 ± 0.30 0.03

1747W0013 NRC-7 0.09 ± 0.08 0.12

1747W0015 NRC-8 0.01 ± 0.07 0.14

1747W0017 NRC-9 0.16 + 0.10 , 0.14

1747W0019 NRC-10 0.75 ± 0.15 0.09

1747W0021 NRC-11 0.12 ± 0.07 0.07

1747W0023 NRC-12 0.21 + 0.08 , 0.06

1747W0025 NRC-13 2.28 ± 0.24 , 0.08

1747W0027 NRC-14 0.84 ± 0.15 0.07

1747W0029 NRC-15 0.91 ± 0.18 0.13

1747W0031 NRC-16 0.04 ± 0.07 0.12

1747W0032 NRC-17 0.13 ± 0.08 , 0.10

"AUncertainties represent the 95% confidence level, based on total propagated uncertainties.
I'MDCs are after the comma.
cZero value is due to rounding.
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TABLE 3 ' 

CONCENTRATIONS OF RADIUM·226 IN WATER SAMPLES 
AP7, REVISION 17 AND CP2, REVISION 12 

SHIELDALLOY METALLURGICAL COMPANY 
SWEDESBORO, NEW JERSEY 

ORISE NRC Region I 
~adionuclide Concentrations (pCi/L) Sample ID Sample ID 

1747WOOOI NRC-l -0.06 + 0.09-

1747WOOO3 NRC-2 0.03 + 0.09 

1747WOOOS NRC-3 O.OOc + 0.08 

1747WOO07 NRC-4 0.43 ± 0.13 

1747WOO09 NRC-S 2.05 + 0.28 

1747WOOll NRC-6 2.18 + 0.30 

1747WOO13 NRC-7 0.09 + 0.08 

1747W001S NRC-8 0.01 + 0.07 

1747WOO17 NRC-9 0.16 ± 0.10 

1747WOO19 NRC-10 0.75 ± 0.15 

1747W0021 NRC-ll 0.12 + 0.07 

1747W0023 NRC-12 0.21 + 0.08 

1747W0025 NRC-13 2.28 + 0.24 

1747W0027 NRC-14 0.84 ± 0.15 

1747W0029 NRC-1S 0.91' ± 0.18 

1747W0031 NRC-16 0.04 + 0.07 

1747W0032 NRC-17 0.13 + 0.08 

'Uncertainties represent the 95% confidence level, based on total propagated uncertainties, 
bMDCs arc after the comma. 
<Zero value is duc'to rounding . 

, 0.20 b 

, 0.16 

, 0.16 

> 0.03 

> 0.08 

> 0.03 

> 0.12 

> 0.14 

> 0.14 

> 0.09 

> 0.07 

, 0.06 

> 0.08 

> 0.07 

, 0.13 

> 0.12 

, 0.10 

/ 
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TABLE 4

CONCENTRATIONS OF RADIUM-228 IN WATER SAMPLES
AP8, REVISION 3 AND CP1, REVISION 15

SHIELDALLOY METALLURGICAL COMPANY
SWEDESBORO, NEW JERSEY

ORISE NRC Region I Radionuclide Concentrations (pCi/L)
Sample ID Sample ID

1747W0002 NRC-1D 0.52 0.53a 0.8 8 b

1747W0004 NRC-2D 0.45 ± 0.47 0.78

1747W0006 NRC-3D 1.14 ± 0.61 0.96

1747W0008 NRC-4D 1.48 ± 0.54 , 0.79

1747W0010 NRC-5D 2.28 ± 0.63 0.89

1747W0012 NRC-6D 4.55 ± 0.74 0.89

1747W0014 NRC-7D 1.18 ± 0.47 , 0.68

1747W0016 NRC-8D 1.09 ± 0.51 , 0.76

1747W0018 NRC-9D 2.17 ± 0.55 0.71

1747W0020 NRC-10D 1.72 ± 0.56 , 0.78

1747W0022 NRC-11D 3.53 ± 0.63 , 0.75

1747W0024 NRC-12D 1.70 ± 0.59 , 0.86

1747W0026 NRC-13D 6.03 ± 0.75 , 0.77

1747W0028 NRC-14D 1.89 ± 0.63 0.90

1747W0030 NRC-15D 3.81 ± 0.68 0.83

1747W0033 NRC-17D 1.56 ± 0.61 0.91

1747W0034 NRC-16D 1.40 ± 0.53 , 0.81

-Uncertainties represent the 95% confidence level, based on counting uncertainty.
bMDCs are after the comma.

J
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TABLE 4 

CONCENTRATIONS OF RADIUM-228 IN WATER SAMPLES 
AP8, REVISION 3 AND CPt, REVISION 15 

SHIELDALLOY METALLURGICAL COMPANY 
SWEDESBORO, NEW JERSEY 

ORISE NRC Region I 
Radio~uclide Concentrations (PCi/L) Sample ID Sample ID 

1747W0002 NRC-ID 0.52 + 0.53a 

1747WOO04 NRC-2D 0.45 ± 0.47 

1747WOO06 NRC-3D 1.14 ± 0.61 

1747WOO08 NRC-4D 1.48 + 0.54 

1747WOOI0 NRC-5D 2.28 + 0.63 

1747W0012 NRC-6D 4.55 ± 0.74 

1747W0014 I NRC-7D 1.18 ± 0.47 

1747W0016 NRC-8D 1.09 ± 0.51 

1747WOO18 NRC-9D 2.17 ± 0.55 

t747W0020 NRC-I0D 1.72 ± 0.56 

1747W0022 NRC-I1D 3.53 ± 0.63 

t747W0024 NRC-12D 1.70 ± 0.59 

1747W0026 NRC-13D 6.03 ± 0.75 

1747W0028 NRC-14D 1.89 ± 0.63 

1747W0030 NRC-15D 3.81 + 0.68 

1747W0033 NRC-17D 1.56 ± 0.61 

1747W0034 NRC-16D 1.40 ± 0.53 

'Uncertainties represent the 95% confidence level, based on counting uncertainty. 

bMDCs are after the comma. 

, 0.88b 
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, 0.96 

, 0.79 

, 0.89 

, 0.89 
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, 0.76 
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*LE 5

CONCENTRATIONS OF THORIUM RADIONUCLIDES
IN WATER SAMPLES

BY ALPHA SPECTROSCOPY APlI, REVISION 3 AND CP2, REVISION 12
SHIELDALLOY METALLURGICAL COMPANY

0*

SWEDESBORO, NEW JERSEY

ORISE NRC Region I Radionuclide Concentrations (pCi/L)
Sample ID Sample ID Th-228 Th-230 Th-232

1747W0001 NRC-1 -0.11 + 0.56- , 1.06b 1.03 + 0.41 , 0.28 -0.04 ± 0.07 , 0.28

1747W0003 NRC-2 0.16 ± 0.20 , 0.31 1.13 + 0.49 , 0.50 -0.12 ± 0.18 , 0.50

1747W0005 NRC-3 0.51 ± 0.46 , 0.72 0.58 ± 0.37 , 0.49 0.00c ± 0.15 , 0.35

1747W0007 NRC-4 0.71 ± 0.43 , 0.57 0.71 ± 0,36 , 0.36 -0.04 ± 0.07 , 0.28

1747W0009 NRC-5 0.57 ± 0.49 , 0.76 0.92 ± 0.38 , 0.12 0.11 ± 0.13 , 0.11

1747W0011 NRC-6 0.82 + 0.46 , 0.59 1.40 ± 0.54 , 0.52 0.04 ± 0.13 , 0.30

1747W0013 NRC-7 0.26 0.45 , 0.78 0.81 ± 0.37 0.28 0.00 ± 0.10 0.28

1747W0015 NRC-8 0.60 ± 0.46 , 0.68 1.12 ± 0.46 , 0.38 0.04 ± 0.14 , 0.31

1747W0017 NRC-9 0.65 ± _0.56 , 0.87 0.53 ± 0.39 , 0.54 -0.12 ± 0.18 , 0.50

1747W0019 NRC-10 0.42 ± 0.48 , 0.79 0.26 ± 0.23 ,. 0.29 0.08 + 0.11 , 0.11

1747W0021 NRC-li 1.25 + 0.59, 0.67 0.51 0.34 0,35 0.05 + 0.1-6 , 0.35

1747W0023 NRC-12 1.19 ± 0.58 , 0.72 1.11 ± 0.44 , 0.13 0.04 + 0.09 , 0.13

1747W0025 NRC-13 1.15 + 0.54 , 0.64 0.24 ± 0.19 , 0.12 -0.12 + 0.18 , 0.49

1747W0027 NRC-14 0.88 ± 0.49 0.59 0.31 ± 0.23 0.13 0.04 + 0.15 0.34

1747W0029 NRC-15 0.39 ± 0.58 , 0.99 0.44 ± 0.29 , 0.15 0.05 + 0.22 , 0.46

1747W0031 NRC-16 0.96 ± 0.50 , 0.62 0.35- ± 0.28 , 0.37 0.041 ± 0.13 , 0.29

1747W0032 NRC-17 1.16 ± 0.55 , 0.69 0.25 ± 0.25 0.39 0.00 + 0.14 0.34

2Uncertainties represent the 95% confidence level, based on total propagated uncertainties,
bMDCs are after the comma.
cZero values are due to rounding.
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:r • ~ CONCENTRATIONS OF THORIUM RADIONUCLIDES 

.Q IN WATER SAMPLES 
BY ALPHA SPECTROSCOPY APll, REVISION 3 AND CP2, REVISION 12 

SHIELOALLOY METALLURGICAL COMPANY 
SWEDESBORO, NEW JERSEY 
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ORISE 
Sample 10 

1747WOOOl 

1747WOO03 

1747WOO05 

1747WOO07 

1747WOO09 

1747WOOll 

1747WOO13 

1747WOO15 

1747WOO17 

1747WOO19 

1747W0021 

1747W0023 

t747W0025 

1747W0027 

1747W0029 

1747W0031 

1747W0032 

NRC Region I 
Sample ID 

NRC-1 

NRC-2 

NRC-3 
"- -

NRC-4 

NRC-5 

NRC-6 

NRC-7 

NRC-8 

NRC-9 

NRC~10 

NRC-It 

NRC-12 

NRC-13 

NRC-14 

NRC-IS 

NRC-16 

NRC-17 

Th-228 

-0.11 ± 0.56a , 

0.16 ± 0.20 , 

0.51 ± 0.46 , 

0.71 ± 0.43 , 

0.57 ± 0.49 , 

0.82 ± 0.46 , 

0.26 ± 0.45 , 

0.60 ± 0.46 , 

0.65 ± _ 0.56 , 

0.42 ± 0.48 , 

1.25 ± 0.59 , 

1.19 ± 0.58 , 
1.15 ± 0.54 , 

0.88 ± 0.49 , 

0.39 ± 0.58 , 

0.96 ± 0.50 , 

1.16 ± 0.55 , 

Radionuclide Concentrations (pCi/L) 

Th-230 

1.06b 1.03 ± 0.41 , 0.28 -0.04 

0.31 1.13 ± 0.49 , 0.50 ~0.12 

0.72 0.58 ± 0.37 , 0.49 O.OOc 

0.57 0.71 ± 0.36 , 0.36 ~0.04 

0.76 0.92 ± 0.38 , 0.12 0.11 

0.59 1.40 ± 0.54 , 0.52 0.04 

0.78 0.81 ± 0.37 , 0.28 0.00 

0.68 1.12 ± 0.46 , 0.38 0.04 

0.87 0.53 ± 0.39 , 0.54 ~0.12 

0.79 0.26 ± 0.23 
" 

0.29 0.08 

0.67 0.51 ± 0.34 , 0.35 0.05 

0.72 1.11 ± 0.44 , 0.13 0.04 

0.64 0.24 ± 0.19 , 0.12 -0.12 

0.59 0.31 ± 0.23 , 0.13 0.04 

0.99 0.44 ± 0.29 , 0.15 0.05 

0.62 0.35- ± 0.28 , 0.37 0.04,' 

0.69 0.25 ± 0.25 , 0.39 0.00 

§ 'Uncertaiotie~ represent the 95% confidence level. ba~ed 00 total propagated uncertainties. 
p bMDCs are after the comma. 

, g <Zeto values are due to rounding. 

± 
± 
± 
± 
± 
± 
± 

± 
± 

± 
± 
+ 

± 
± 
+ 

± 
± 

•• 

Th-232 

0.07 ) 0.28 

0.18 ) 0.50 

0.15 , ' 0.35 

0.07 , 0.28 

0.13 , 0.11 

0.13 , 0.30 

0.10 , 0.28 

0.14 , 0.31 

0.18 , 0.50 

0.11 , 0.11 

0.1-6 , 0.35 

0.09 , 0.13 

0.18 , 0.49 

0.15 , 0.34 

0.22 , 0.46 

0.13 , 0.29 

0.14 , 0.34 



TABLE 6

CONCENTRATIONS OF URANIUM RADIONUCLIDES
IN WATER SAMPLES

BY ALPHA SPECTROSCOPY APli, REVISION 3 AND CP2, REVISION 12
SHIELDALLOY METALLURGICAL COMPANY

SWEDESBORO, NEW JERSEY

ORISE NRC Region I Radionuclide Concentrations (pCi/L)
Sample ID Sample ID U-234 U-235 U-238

1747W0001 NRC-1 0.08 ± 0.31a 0.59b 0.14 ± 0.21 , 0.36 0.23 ± 0.22 , 0.29

1747W0003 NRC-2 -0.40 ± 0.32 , 0.77 -0.14 _ 0.20 , 0.56 0.07 ± 0.15 , 0.28

1747W0005 NRC-3 -0.04 ± 0.26 , 0.59 -0.05 ± 0.11 , 0.41 0.22 ± 0.20 , 0.13

1747W0007 NRC-4 0.25 ± 0.20 , 0.12 -0.05 ± 0.10 , 0.39 0.12 ± 0.22 , 0.39

1747W0009 NRC-5 -0.12 + 0.21 , 0.54 0.20 ± 0.20 , 0.15 0.16 + 0.16 , 0.12

1747W0011 NRC-6 0.42 ± 0.27 , 0.13 0.00c ± 0.15 , 0.40 0.59 ± 0.34 , 0.32

1747W0013 NRC-7 -0.13 ± 0.32 , 0.72 -0.17 ± 0.19 , 0.61 0.00 ± 0.18 , 0.43

1747W0015 NRC-8 0.04 ± 0.17 , 0.36 0.05 ± 0.09 , 0.14 0.04 ± 0.17 , 0.36

1747W0017 NRC-9 0.10 ± 0.17 , 0.32 0.00 ± 0.20 , 0.45 -0.10 ± 0.20 , 047

1747W0019 NRC-10 0.11 _ 0.16 , 0.28 0.05 ± 0.09 , 0.14 -0.04 ± 0.16 , 0.40

1747W0021 NRC-11 0.11 ± 0.13 , 0.11 0.05 ± 0.09 , 0.14 0.04 ± 0.08 , 0.11

1747W0023 NRC-12 0.20 + 0.21 , 0.32 0.12 ± 0.14 , 0.12 0.10 ± 0.15 , 0.25
1747W0025 NRC-13 0.14 ± 0.17 , 0.27 -0.04 ± 0.15 , 0.41 0.03 ± 0.18 , 0.39

1747W0027 NRC-14 0.44 ± 0.36 , 0.52 0.04 ± 0.24 , 0.50 0.18 ± 0.24 , 0.40

1747W0029 NRC-15 0.04 ± 0.22 , 0.45 0.14 ± 0.16 , 0.14 0.11 ± 0.13 , 0.11

1747W0031 NRC-16 0.07 ± 0.20 , 0.39 0.09 ± 0.12 , 0.13 0.17 ± 0.19 , 0.27

1747W0032 NRC-17 0.07 ± 0.17 , 0.32 0.13 ± 0.15 , 0.13 0.07 ± 0.14 , 0.26

'Uncertainties reprcscnt the 95% confidence level, based on total propagated uncertainties.
bMDCs are after the comma.
cZero values are due to rounding.

-4

-4

ORISE 
Sample ID 

1747WOOOl 

1747W0003 

1747WOO05 

1747WOO07 

1747W0009 

1747WOOll 

1747WOO13 

1747WOO15 

1747WOO17 

1747WOO19 

1747W0021 

1747W0021 

. 1747WOO25 

1747W0027 

1747W0029 

1747W0031 

1747W0032 

TABLE 6 

CONCENTRATIONS OF URANIUM RADIONUCLIDES 
IN WATER SAMPLES 

BY ALPHA SPECTROSCOPY APll, REVISION 3 AND CP2, REVISION 12 
SHIELDALLOY METALLURGICAL COMPANY 

SWEDESBORO, NEW JERSEY 

NRC Region I Radionuclide Concentrations (pei/L) 
Sample ID 

U-234 U-235 

NRC-l 0.08 ± 0.31a , O.59b 0.14 ± 0.21 , 0.36 0.23 ± 

NRC-2 -0.40 ± 0.32 , 0.77 -0.14 ± . 0.20 , 0.56 0.07 ± 

NRC-3 -0.04 ± 0.26 , 0.59 -0.05 ± 0.11 , 0.41 0.22 ± 

NRC-4 0.25 ± 0.20 , 0.12 -0.05 ± 0.10 , 0.39 0.12 ± 
NRC-5 -0.12 ± 0.21 0.54 0.20 ± 0.20 0.15 0.16 + , , 

NRC-6 0.42 ± 0.27 , 0.13 O.OOc ± 0.15 , 0.40 0.59 ± 
NRC-7 -0.13 ± 0.32 , 0.72 -0.17 ± 0.19 , 0.61 0.00 ± 
NRC-8 0.04 + 0.17 0.36 0.05 ± 0.09 0.14 0.04 ± , , 

NRC-9 0.10 ± 0.17 , 0.32 0.00 ± 0.20 , 0.45 -0.10 ± 
NRC-10 0.11 + 0.16 0.28 0.05 ± 0.09 0.14 -0.04 ± , , 

NRC-11 0.11 ± 0.13 , 0.11 0.05 ± 0.09 , 0.14 0.04 ± 
NRC-12 0.20 + 0.21 0.32 0.12 ± 0.14 0.12 0.10 + , , 

NRC-13 0.14 ± 0.17 , 0.27 -0.04 ± 0.15 , 0,41 0.03 ± 
NRC-14 0.44 ± 0.36 , 0.52 0.04 ± 0.24 , 0.50 0.18 ± 
NRC-IS 0.04 ± 0.22 , 0,45 0.14 ± 0.16 , 0.14 0.11 ± 
NRC-16 0.07 ± 0.20 , 0.39 0.09 ± 0.12 , 0.13 0.17 ± 
NRC-17 0.07 ± 0.17 , 0.32 0.13 ± 0.15 0.13 0.07 + , 

-Uncertainties represent the 95% confidence level, based on total propagated uncertainties. 
bMDCs are after the comma. 
'Zero values are due to rounding. 

• • 

'. -~.,' 

U-238 . 

0.22 , 0.29 

0.15 , 0.28 

0.20 , 0.13 

0.22· , 0.39 

0.16 , 0.12 

0.34 , 0.32 

0.18 ) 0.43 

0.17 , 0.36 

0.20 , 0:47 

0.16 , 0,40 

0.08 , 0.11 

0.15 , 0.25 

0.18 , 0.39 

0.24 , 0.40 

0.13 , 0.11 l 

0.19 , 0.27 

0.14 , 0.26 

• 



P. 0. Box 117
Oak Ridge, TN 37831

C-1) NITUZ IO S 11'!U
OAK RIDGE INSTITUTE FOR SCIENCE AND EDUCATION

November 26, 2007

Mr. Mark Roberts
U.S. Nuclear Regulatory Commission
Region 1
475 Allendale Road
King of PrusSia, Pennsylvania 19406

SUBJECT: ADDENDUM TO ANALYTICAL RESULTS FOR THIRTY-FOUR WATER
SAMPLES ASSOCIATED WITH SHIELDALLOY METALLURGICAL
COMPANY, SWEDESBORO, NEW JERSEY
DCN 1747-LR-002-0
(INSPECTION REPORT #04007102/2006-001)[RFTA NO. 07-0011

Dcar Mr. Roberts:

The Oak Ridge Institute for Science and Education (ORISE) received water samples from 17 different
wclls associated with the ShieldAlloy Metallurgical Company in Swedesboro, NewJersey. The original
results were submitted in a letter report dated October 8,2007. After reviewing the results, you
requested gamma couints on samples W0007 and W0017 to determine if potassium-40 (K-40) was
present in the samples and the reason for the elevated gross beta concentrations when compared to the
other samples. The samples were counted for four days by gamma spectroscopy (Procedure CP1,
• Revision 15). The K-40 concentration for W0007 was 59 ± 66 pCi/L compared to the gross beta
concentration of 99 ± 11 pCi/L. The K-40 concentration for W0017 was 56 ± 66 pCi/L compared to
the gross beta concentration of 50.2 ± 6.1 pCi/L.

ORISE's Quality Control (QC) requirements were met for these analyses. The QC files are available for
your review upon reques-

My contact information is listed below. You ma. also contact Wade Ivey at 865.576.9184 with any
questions or comments.

c,1frely,

Dale Condra, Manager,
Laboratory

RDC/WPI:km

c: T. Carter, NRC/FSME/DWMEP T-8F5
E. Knox-Davin, NRC/FSME/TWFN 8A23
File 1747

E. Abelquist, ORISE

S. Roberts, ORISE

Distribution approval and concurrence:
Technical Management Team Member
Quality Manager

Initials

QYNlP I
Voice: 865.241.3242 Fax: 865.241.3248 Email: Dalc.Condra@orau .org

OAK RIDGE INSTITUTE FOR SCIENCE AND EDUCATION 

November 26, 2007 

Mr. Mark Roberts 
U.S. Nuclear Regulatory Commission 
Region 1 
475 Allendale Road 
King of Prussia, Pennsylvania 19406 

SUBJECf: ADDENDUM TO ANALYTICAL RESULTS FOR THIRTY-FOUR WATER 
SAMPLES ASSOCIATED WITH SHIELDALLOY METALLURGICAL 
COMPANY, SWEDESBORO, NEW JERSEY 
DeN 1747-LR-002·0 
(INSPECfION REPORT#04007102/200G-001)[RFTA NO. 07-001] 

Dear Mr. Roberts: 

l1leOak Ridge Institute for Science and Education (ORISE) received water samples from 17 different 
wells associated with the ShieldAlloy l"'letallurgical Company in Swedesboro, New Jersey. TIle original 
results were submitted in a Jetter report dated October 8,2007. After reviewing the results, you 
requested gamma counts on sampJesW0007 and W0017 to detennine ifpotassium·40 (K-40) was 
present in the samples and the reason for the elevated gross beta concentrations when compared to the 
other samples. The samples were counted for four days by gamma spectroscopy (procedure CPl, 
Revision 15). TIle K-40 concentration for WOOO7 was 59 ± 66 pCi/L compared to the gross beta 

concentration of 99 ± 11 pCi/L. The K·40 concentration for WOOl 7 was 56 ± 66 pCi/L compared to 
the gross bera concentration of 50.2 ± 6.1 pCi/L. 

ORISE's Quality Control (QC) requirements were met for these analyses. The QC files arc available for 
rour review upon request-

My contact information is listed below. You maj' also contacr Wade lvey at 865.576.9184 with any 
questions or comments. 

" tc."L 

RDC/\WI:km 

c: T. Carter. NRC/FSME/DWMEI) T·8F5 

E. Knox-Davin, NRC/FSME/T\VFN 8.-\.23 
File 1747 

Distribution lIJ3jJroval and concurrence: 
TechniCll Management Team Member 
Quality Mlmager 

Initials 

E. Abclquist, ORISE 

S. Roberts,ORISE 

......,. 
. -J.~)jl<'" 

Ct'p 1 

Voice: 865.241.3242 Fax: 865.241.3248 Email: Dalc.Condra@orau.org 



SHIELDALLOY METALURGICAL CO. (License No. SMB-743, Docket No. 04007102)

Table of NRC Sample Numbers (used in the ORISE Data Reports)

versus Well Locations

For July 23-24, 2007 Sampling Period

NRC Sample No. SMC Well Location

NRC 1 SC25S

NRC 2 SC14S

SNRC 3 SC1ISR

NRC 4 SC12S

NRC 5 SC12D

NRC 6 Duplicate sample of SC12D

NRC 7 .W2R

NRC 8 WC22S

NRC9 IWC1

NRC 10 IWC2

NRC 11 IWC3

NRC 12 SC20S

NRC 13 SC20D

NRC 14 Newfield Well #3

NRC 15 Newfield Well #5

NRC 16 SC26A

NRC 17 A

All NRC samples were shipped as two, one-liter aliquots from each of the wells that had
been sampled. For tracking purpose, ORISE designated the second one-liter sample
from each well with a "D" on their data report, although both samples were taken from
the same well. For example, samples NRC 1 and NRC ID were both obtained from
Well SC25S.

0

SHIELDALLOY METALURGICAL co. (License No. 5MB-743, Docket No. 04007102) 

Table of NRC Sample Numbers (used in the ORISE Data Reports) 

versus Well Locations 

For July 23-24, 2007 Sampling Period 

NRC Sample No. SMC Well Location 

NRC 1 SC25S 

NRC2 SC14S 

NRC 3 SC11SR 

NRC 4 ( SC12S 

NRC 5 SC12D 

NRC6 Duplicate sample of SC12D 

NRC 7 W2R 

NRC 8 WC22S 

NRC 9 IWC1 

NRC 10 IWC2 

NRC 11 IWC3 

NRC.12 SC20S 

NRC 13 SC20D 

NRC 14 I Newfield Well #3 

NRC 15 Newfield Well #5 

NRC 16 SC26A 

NRC 17 A 

All NRC samples were shipped as two, one-liter aliquots from each of the wells that had 
been sampled. For tracking purpose, ORISE designated the second one-liter sample 
from each well with a "0" on their data report, although both samples were taken from 
the same well. For example, samples NRC 1 and NRC 10 were both obtained from 
Well SC25S. 

• 

• 



FROM :Outreach Laboratory FAX NO. :9182510006 Apr. 15 2008 05:29M P2

Laboraftry
311 North Aspen
Brokcn Arrow, OK 7401 Z
1918) t51-2515
FAX (918) 2514X000

April 15, 2008

TRC Environmental
Jean Oliva
21 G(tiffin Rd North
Windsor, CT 06095

CLIENT PROJECT NUMBER: SMC-Newfield
OUTREACH LAB 1D: 20080245

Dear Mrs. Jean Oliva:

Please find enclosed the analytical report for your sample received in our laboratory on
March 20, 2008 for the above captioned project. Two liquid samples were received in
good condition and analyzed for Radium-226 and Radium-228. Per your chain of
custody, the samples were filtered prior to analysis. The attached results relate only to
the samples submitted by your company.

All Quality Control for the requested analyses is reported on the analytical report. The
method blank, laboratory control standard and matrix spikes and spike duplicates for all
analyses were within method control limits with the exception of MSD RPD for Radium-
226. Your results were in no way affected.

Parameters certified by NELAC meet all requirements of NELAC. A scope of Certified
parameters is available upon request

Unless notified otherwise, all non-hazardous, non-radioactive samples will be disposed
30 days after the report date. All others will be returned to you.

Thank you for choosing Outreach Laboratory and if you have any questions, please call
us at 918-251-2515.

oAACOn,.
Laboratory

U
-A

CERT. ID #OK001
ODEQ ID #9517

'NRC ODEQ LIC. #27522-01

FROM :Outreach Laborator~ FAX NO. :9182510008 Apr. 15 2008 05:29PM P2 

( •• f~ 
Outreach 

Laboratory 
:,u t North AsPen • 15 2008 
IIrol<cn Arrow. OK 7401 ~ Apnl , 
(918) 2.5t·IS15 
FAX (918) 251-0008 

• 

TRC Environmental 
Jean Oliva 
21 Griffin Rd North 
Windsor, CT 06095 

CLIENT PROJECT NUMBER: SMC-Newfield 
OUTREACH LAB ID: 20080245 

Dear Mrs. Jean Oliva: 

Please find enclosed the analytical report for your sample received in our laboratory on 
March 20, 2008 for the above captioned project. Two liquid samples were received in 
good condition and analyzed for Radiwn-226 and Radiutn-228. Per your chain of 
custody, the samples were filtered prior to analysis. The attached results relate only to 
the samples submitted by your company. 

All Quality Control for the requested analyses is reported on the analytical rePort. The 
method blank, laboratory control standard and matrix spikes and spike duplicates for all 
analyses were witb.iit method control limits with the exception of MSD RPD for Radium-
226. Your results were in no way affected. 

Parameters certified by NELAC meet all requirements ofNELAC. A scope of Certified 
parameters is available upon request . 

Unless notified otherwise, all non-hazardous, non-radioactive samples will be. disposed 
30 days after the report date. All others will be returned to you. 

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515. . 

., , .. ' 
. : i 
. , I 

·~.:l ~:.:. ::; ::.~'. 

/ CERT. ID #OKOOI 
ODEQ ID #9517 
·NRC ODEQ DC. #27522-01 



FROM :Outreach Laboratory FAX NO. :9162510008 Apr. 15 2008 05:30PM P3

Oufteach
Labo y
311 North Aspcn
Broken¶ Ancow. OK 7401Z
(918) Z51-Th!S
FAX (918) 251-0008

Clicut
Client Project
Lab Number:

Date Reported:

Date Received:

Page Number.

TRC Enviromnntal

SMC-Newfield

20080245

4/14/2008

3/21/08

1 of I

Analysis Analyst
Date

6

Analytical Report
Result UnitsMethod DL Prep

Date

Lab ID:
Client ID:

Date Sampled:

Matrix-

Radium-226
Radium-228

Lab ID:

Client ID:
Date Sampled:
Matrix.

Radium-226
Radium-228

20080245-01

SC20S

3/1812008 1:35:00 PM

Liquid

Radiochemical Analyses
SM 7500 Ra B M 0.225 +/- 0.133 pC~i
EPA 904/9320 0.524 +/- 229 pCi/I

20080245-02
SC20D
3/18/2008 2:35:00 PM
Liquid

Radiochemical Analyses
SM 7500RaB M 3.02+/-0.344 pC/I
EPA 904/9320 3.09 +/- 0.76 pCi/I

02.16 3124/2008 4/2/2008 RE
1.16 4/2/2008 4/11/2008 SD

0.272 3/24/2008 4/2/2008 RE
0,367 4W212008 4/11/2008 SD 0

QC Report

Parameter Blank LCS LCSD DUP MS MSD Date
%REC %REC RPD RPD %RC %REC RPD

Radium-226
0.0
0

77-9
92.4

0.8 83.8 114.0 302 412P2008.
75.3 82.5 9.1 4/1!/2008

Lab Approval:

BDL = Below Detec•ton Limit

FROM :Outreach Laboratory 

d~ ~~\\~. 
~ ~-~.".. 

Outreach 
Laboratory 
311 North Aspen 
BroI<etI/Vraw. OK 740ll 
(918) 251-2515 
FAA (918) 25 1-0008 

Lab ID: 20080245-01 

Client ID: SC20S 

Metbod 

Date Sampled: 3/1812008 1 :35:00 PM 
Matrix; Liquid 

FAX NO. :9182510008 

Client: 

Client Project: 
Lab Number: 

Date Reported: 

Date Received: 
Page Number: 

Analytical Report 

Result Units 

Radloehemital Analyses 
Radium~226 SM7500Ra BM 0.225 +/- 0.133 pCiIl 
Radhnn-228 EPA 904/9320 0.524 +/- 2.29 pCW 

Lab ID: 20080245--02 

Client ID: SOOD 

Date Sampled: 311&12008 2:35:00 PM 

M.atrix: Liquid 

Radiocbemical Analyses 
Radiwn~226 SM7500RaBM 3.02 +/~ 0.344 pCi/l 
Radium-228 EPA 904/9320 3.09 +1- 0.76 pCiIJ 

QCReport 

Parameter BlaDk LCS LeSD DUP 
%REC %REC RPD RPD 

Radium-226 0.0 77.9 0.3 

Radium-228 0 9l.4 NC 

DL 

0.216 

1.16 

0.272 
0.367 

Apr. 15 2008 05:30PM P3 

me BnviromncDtal 

SMC.Newfield 
20080245 

4/14/2008 

31ll/0S 

lofl 

MS 

Prep 
Date 

312412008 

412/2008 

3124.12008 
4/212008 

Analysis Analyst 
Date 

4flflOO8 RE 
4/1112008 SD 

4/2/l008 RE 
4/11/2008 SD 

MSD Date 
%REC %REC RPD . 

83.S 114.0 30.2 4I2l2008 

75.3 825 9.1 4/11/2008 

Lab Approval: -,,~~UL-=-_______ _ 

BDL = Below De~ Limit 



Uooratory
311 North Aspen
Broken Arrow. OK 7401Z
(918) 251'-2515
FAX (918) 251-0008

October 9, 2008

Carol Berger
Integrated Environmental Management, Inc.
8 Brooks Ave #205
Gaithersburg, MD 20877

CLIENT PROJECT NAME: 94005.29.03
OUTREACH LAB ID: 20080585

Dear Ms. Berger:

Please -find enclosed the analytical report for- your samples received -in -our-
laboratory on July 11, 2008 for the above captioned project. Fourteen liquid
samples were 'received in good condition and analyzed for Radium 226 and
Radium 228, per your instructions. These samples were not filtered prior to
analyzing.

All Quality Control for the requested analysis is reported on the analytical report
and is within control limits.

Per your instructions, these samples will be disposed 30 days after the final
report date.

Thank you for choosing Outreach Laboratory and if you have any questions,
please call us at 918-251-2515.

Laborat tor

/t

ODEQ ID #9517
NRC ODEQ LIC. #27522-01

Q
C)
C) -4

CERT. ID #OK001
See Certified

Parameter List

;'f~ 
. aeach 
~--'Oratory 

311 North Aspen 
Broken Arrow, OK 7401 Z 
(918) Z5\'-ZSI5 
FAX (918) Z5Hl008 

• 

• 

October 9, 2008 

Carol Berger 
Integrated Environmental Management, Inc. 
8 Brooks Ave #205 
Gaithersburg, MD 20877 

CLIENT PROJECT NAME: 94005.29.03 
OUTREACH LAB 10: 20080585 

Dear Ms. Berger: 

Please -find enclosed the analytical report for- your· samples received-in -our· 
laboratory on July 11, 2008 for the above captioned project. Fourteen liquid 
samples were' received in good condition and analyzed for Radium 226 and 
Radium 228, per your instructions. These samples were not filtered prior to 
analyzing. 

AU Quality Control for the requested analysis is reported. on the analytical repqrt 
and is within control limits. 

Per your instructions, these samples will be disposed 30 days after the final 
report date. 

Thank you for choosing Outreach Laboratory and if you have any questions, 
please call us at 918-251-2515. . 

ODEQ 10#9517 
NRC ODEQ L1C. #27522-01 

~ 
o 
o 
<: 

\l' Aceo" 
~ 'TO 

CERT. 10 #OK001 
See Certified 

Parameter List 



Outreach
,aboratory

311 North Aspen
Broken Arrow, OK 74012
(918) 251-2515
FAX(918) 251-0008

Client:
Client Project:
Lab Number:

Date Reported:
Date Received:
Page Number:

IEM
94005.29.03

20080595

8/11/2008
7/11/08
1 of 4 9)

Analytical Report

Result UnitsMethod DL Prep
Date

Analysis Analyst
Date

,ab ID:
'lient ID:
)ate Sampled:
latrix:

tadium-226
tadium-228

lab ID:
Alient ID:
)ate Sampled:
Vlatrix:

Uadiuxn-226
Wadium-228

Lab ID:
c1ient ID:
Date Sampled:
Mlatrix:

?adium-226
.Zadium-228

Lab IUD:
Client ID:

Date Sampled:

Matrix:

Radium-226
Radium-228

Lab ID:
Client ID:
Date Sampled:

Matrix:

'um-226
Radium-228

20080595-01

SC 25 S
7/9/2008 8:30:00 AM

Liquid
Radiochemical Analyses

SM 7500 Ra B M 0.023 -/- 0.132 pCi/I
EPA 904/9320 0 +/-0.729 pCi/!

20080595-02

W2 {R}
719/2008 9:45:00 AM
Liquid

Radiochemical Analyses
SM 7500 Ra B M 0.082 +/- 0.100 pCi/l
EPA 904/9320 0 +/-0.602 pCi/I

0.272 8/1/2008 8/5/2008 SD
0.811 7/15/2008 8/6/2008 SD

9.189 8/1/2008 815/2008 SD
0.657 7/15/2008 8/6/2008 SD .

20080595-03
SC 14 S
7/9/2008 10:15:00 AM

Liquid
R"

SM 7500 Ra B M

EPA 904/9320

20080595-04
SCI1S{R}

7/9/2008 11:20:00 AM

Liquid
R,

SM 7500 Ra B M
EPA 904/9320

adiochemical Analyses
0.208 +/- 0.102 pCi/I

0 +1- 0.461 pCi/l

adiochemical Analyses
0.379 +/- 0.140 pCi/l

0 +/-0.690 pCi/I

0.164 8/1/2008 815/2008 SD
0.504 7/15/2008 8/6/2008 SD

0.182 8/l/2008 8/6/2008 SD

0.755 7/15/2008 8/6/2008 SD

20080595-05
SC 12 S
7/9/2008 11:55:00 AM

Liquid
Radiochemical Analyses

SM 7500 Ra B M 0.154+/-0.077 pCi/I
EPA 904/9320 0.211 +/- 0.668 pCi/I

0.107 8/1/2008
0.719 7/15/2008

8/6/2008 SD

8/6/2008 SD

*NELAC Certified Parameter BDL = Below Detection Limit

Client: IEM 

. ,~ Client Project: 94005.29.03 ~-:~ 

~~ •... ~ Lab Number: 20080595 ~!~ff. 
Date Reported: 8/1112008 

·«;>Utreach Date Received: 7111108 .) 
~aboratory Page Number: ' lof4 

',,".,:--'"" 

31 I North Aspen 
Broken Arrow. OK 74012 
(918) 251-2515 
FAX (918) 251-0008 Analytical Report 

Method Result Units DL Prep Analysis Analyst 
Date Date 

Jab ID: 20080595-01 

;lient ID: SC25S 

)ate Sampled: 7/9120088:30:00 AM 

~atrix: Liquid 

Radiochemical Analyses 
tadium-226 SM7500RaBM 0.023 +1- 0.132 pCill 0.272 8/112008 8/512008 SD 

tadium-228 EPA 904/9320 0+/- 0.729 pCill 0.811 711512008 8/612008 SO 

Jab ID: 20080595-02 

::lient 10: W2{R} 

late Sampled: 7/9120089:45:00 AM 

\'latrix: Liquid 

Radiochemical Analyses 
Uidium-226 SM7500RaBM 0.082 +/- 0.100 pCiIl .0.189 8/112008 8/512008 SO 

~adium-228 EPA 904/9320 0+/-0.602 pCill 0.657 711512008 8/612008 SO .\ 
~ab ID: 20080595-03 

:Iient ID: SC14S ., 
. [)ate Sampled: 7/912008 10:15:00 AM 

Vlatrix: Liquid 

Radiochemical Analyses 
ladium-226 SM7500RaBM 0.208 +/- 0.102 pCill 0.164 81112008 8/512008 SO 

ladium-228 EPA 904/9320 0+1- 0.461 pCiIJ 0.504 7/1512008 8/612008 SO 

LabID: 20080595-04 

ClientlD: SC 11 S {R} 

[)ate Sampled: 7/912008 11 :20:00 AM 

Matrix: Liquid 

Radiochemical Analyses 
R.adium-226 SM7500RaBM 0.379 +/- 0.140 pCiIJ 0.182 8/I12008 8/612008 SD 

R.adium-228 EPA 904/9320 0+1- 0.690 pCill 0.755 711512008 8/612008 SO 

Lab ID: 20080595-05 

ClientID: SCl2S 

Date Sampled: 7/91200811:55:00 AM 

Matrix:· Liquid 

Radiochemical Analyses .'i :um-226 SM 7500RaBM 0.154 +/- 0.077 pCiIl 0.107 8/112008 8/6/2008 SO 

Radium-228 EPA 904/9320 0.211 +/- 0.668 pCill 0.719 7115/2008 8/612008 SO 

*NELAC Certified Parameter BDL = Below Detection Umit 



Client:
Client Project:
Lab Numbee
Date Reported:
Date Received:
Page Number:

Analytical Report

IEM
94005.29.03

20080595
8/11/2008

7/11/08
2 of 4,aboratory

311 North Aspen
Broken Arrow. OK 7401Z
(918) 251-2515
FAX (918) 251-0008

Method Result Units DL Prep
Date

Analysis Analyst
Date

ib ID:

lient ID:

ate Sampled:
atrix:

idium-226
idium-228

ib ID:
lient ID:

ate Sampled:
.atrix:

idi 1226
1628

ab ID:
lient ID:

ate Sampled:
[atrix:

adium-226
adium-228

ab ID:
lient ID:
ate Sampled:
latrix:

20080595-06

SC 12 D
7/9/2008 12:25:00 PM
Liquid

Radiochemnical Analyses
SM 7500 Ra B M 2.24 +1- 0.408 pCi/I
EPA 904/9320 0.090 +/- 0.469 pCi/I

20080595-07

SC 32 S

7/9/2008 12:30:00 PM
Liquid

Radiochemical Analyses
SM 7500 Ra B M 0.401 +1- 0.207 pCi/I
EPA 904/9320 0.069 +1- 0.410 pCi/l

20080595-08

Newfield #5

7/9/2008 1:15:00 PM
Liquid

Radiochemical Analyses
SM 7500 Ra B M 0.967 +!- 0.236 pCi/i
EPA 904/9320 3.55 --- 0.503 pCi/I

20080595-09

Newfield #3
7/9/2008 1:30:00 AM
Liquid

Radiochemical Analyses
SM 7500 Ra B M 0A31 +1- 0.127 pCi/l
EPA 904/9320 1.30 +/-0.650 pCi/l

0.340 8/1/2008 8/6/2008 SD
0.506 7/15/2008 8/8/2008 SD

0.310 8/1/2008 8/6/2008 SD
0.442 7/15/2008 8/6/2008 SD

0.225 8/1/2008
0.459 7/15/2008

8/6/2008 SD

8/7/2008 SD

adium-226
adium-228

ab ID:
'lient-ID:

*ate Sampled
latrix:

0-26
adium-228

0.136 8/1/2008 8/6/2008 SD
0.680 7/15/2008 8/7/2008 SD

20080595-10
SSC 13 S {R}
I: 7/9/2008 4:45:00 PM

Liquid

Radiochemical Analyses

SM 7500 RaB M 0.351+/-0.211 pCi/l

EPA 904/9320 0 +/0.747 pCi/1

0.334 8/1/2008 8/5/2008 SD

0.821 7/15/2008 8/7/2008 SD

*NELAC Certified Parameter BDL =Below Detection Limit

·.,~ 
Client: IBM 
Client Project: 9400529.03 

e Lab Nuinber: 20080595 <ft;_ ... f 

Date Reported: 8/1112008 
Date Received: 7/11/08 

~ratory Page Number: 20f4 
31 1 North Aspen 
Broken Arrow, OK 74012 
(918) 251·2515 
FAX (918) 251·0008 Analytical Report 

Method Result Units DL Prep Analysis Analyst 
Date Date 

IbID: 20080595-,06 

lientID: SCUD 

de Sampled: 7/912008 12:25:00 PM 

atrix: Liquid 

Radiochemical Analyses 
ldium-226 SM7500RaBM 2.24 +1- 0.408 pCiIl 0.340 81112008 81612008 SO 
ldium-228 EPA 904/9320 0.090 +1- 0.469 pCill 0.506 7/1512008 8/812008 SD 

lb ID:. 20080595-,07 

lient ID: SC32S 

~te Sampled: 7/91200812:30:00 PM 

latrix: Liquid 

Radiocbemical Analyses 
ide6 SM7500RaBM 0.401 +1- 0.207 pCiIl 0.310 8/112008 8/612008 SD 
• 28 EPA 904/9320 0.069 +1- 0.410 pCiII 0.442 711512008 8/6f2008 SD 

abID: 20080595-,08 

lient ID: Newfield #5 

ate Sampled: 7/912008 1:15:00 PM 

latrix: Liquid 

Radiocbemical Analyses 
adium-226 SM7500RaBM 0.967 +/- 0.~6 pCiIl 0225 8/112008 8/612008 SD 

adiwn-228 EPA 904/9320 3.55 +1- 0.503 pCilJ 0.459 711512008 8n12008 SO 

abID: ·20080595-,09 

lientID: Newfield #3 

ate Sampled: 7/9120081:30:00 AM 

latrix: Liquid 

Radiochemical Analyses 
adium-226 SM7500RaB M 0.431 +1- 0.127 pCiIl 0.136 8/112008 8/612008 SD 
adium-228 EPA 904/9320 1.30 +1- 0.650 pCiII 0.680 711512008 8n12008 SD 

abID: 20080595-10 
/' 

'IientID: SC 13S {R} 
-ate Sampled: 7/9120084:45:00 PM 

latrix: Liquid 

.26 
Radiochemical Analyses 

SM7500RaBM 0.351 +/- 0.211 pCill 0.334 8/112008 8/512008 SD 
adium-228 EPA 904/9320 0+/- 0.747 pCiII 0.821 7/1512008 sn12008 SD 

"NELAC Certified Parameter BDL = Below Detection Limit 



Client:
Client Project:
Lab Number.
Date Reported:
Date Received:
Page Number:

IEM

94005.29.03
20080595
8/1 1/2008

7/11/08
3 of 4

9utreach
-aboratory

311 North Aspen
Broken Arrow, OK 7401Z
(918) 251-2515-
FAX (918) 251-0008

0
Analytical Report

Result UnitsMethod DL Prep
Date

Analysis Analyst
Date

,ab ID:
:lient ID:
late Sampled:

Iatrix:

.adium-226
'adium-228

,ab ID;
'lient ID:
Wate Sampled;

4atrix:

radium-226
tpAium-228

,ab ID:

lient ID:
)ate Sampled:

datrix:

20080595-11
OBS-2A
7/9/2008 5:16:00 PM

Liquid
Radiochemical Analyses

SM 7500 Ra B M 0.646 +-0.144 pCi/I
EPA 904/9320 1.46 +/- 0.632 pCi/O

20080595-12
SC 20 S
7/9/2008 6:35:00 PM

Liquid
Radiochemical Analyses

SM 7500 Ra B M 0204 +/- 0.097 pCi/I
EPA 904/9320 0.539 +/- 0A27 pCi/I

20080595-13
SC 20 D

7/9/2008 6:40:00 PM

Liquid
Radiochemical Analyses

SM 7500 Ra B M 4.59 +/- 0.485 pCi/I
EPA 904/9320 2.20 +1- 0.527 pCi/I

20080595-14
A
7/10/2008 9:00:00 AM

Liquid
Radiochemical Analyses

SM 7500 Ra B M 0.485 +/-0.217 pCi/I

EPA 904/9320 0.752 +/- 0.454 pCi/I

0.121 8/1/2008 8/5/2008 SD
0.663 7/15/2008 8/7/2008 SD

0.141 0/1/2008 8/5/2008 SD
0.447 7115/2008 8/7/2008 SD

tadium-226
kadium-228

0.253 8/1/2008
0.527 7/15/2008

8/5/2008
8/7/2008

SD
SD

Uab ID:

:lient ID:
[)ate Sampled:
Vlatrix:

Z.adium-226

Radium-228

0.291 8/1/2008 8/5/2008 SD

0.474 7/I5/2008 8/7/2008 SD

*NELAC Certified Parameter BDL -Below Detection Limit

. , .. Client: IEM 

J'~~" Client Project: 9400529.03 

~ .. :." / Lab Number: 20080595 ._,.f 
Date Reported: 811112008 

Qutreach Date Received: 7/11/08 • -dboratory Page Number: 30f4 
31 1 North Aspen 
Broken Arrow. OK 74012 
(918) 251-2515-
FAX (918) 251-0008 Analytical Report 

Method Result Units DL Prep Analysis Analyst 
Date Date 

,abID: 20080595-11 

:lient ID: OBS-2A 

late Sampled: 7/912008 5:16:00 PM 

'latrix: Liquid 

Radiochemical Analyses 
.adium-226 - SM7500RaBM 0.646 +1- 0.144 pCill 0.121 81112008 S/51200S SD 

:adiurn-228- EPA 90419320 1.46 +/- 0.632 pCiII 0.663 71I512008 81712008 SD 

lab ID~ 20080595-12 _ 

:lient ID: SC20S 

,ate Sampled; 7/912008 6:35:00 PM 

.:latrix: Liquid 

Radiocbemical Analyses 
~adium-226 SM7500RaBM 0204 +/- 0.097 pCiII 0.141 8111200S 8/512008 SD 
tprlium-228 EPA 90419320 0.539 +/- 0.427 pCiII 0.447 711512008 Sn12008 SD .: 
Jab ID: 20080595-13 

::lient ID: SC20D 

late Sampled: 7/9120086:40:00 PM 

~atrix: Liquid 

Radiocbemical Analyses 
~adium-226 SM7500RaBM 4.59 +/- 0.485 pCiIl 0.253 8/1I200S 8151.200S SD 
~adiurn-22S EPA 904/9320 220 +/- 0.527 pcm 0.527 7/151200S Sn12008 SD 

l.ab ID: - 20080595-14 

:::lient ID: A 
[)ate Sampled: 7/10/20089:00:00 AM 

\'latrix: Liquid 

Radiochemical Analyses 
~adium-226 SM7500RaBM 0.485 +/- 0.217 pCiII 0.291 8/11.2008 8151.2008 SD 
Radium-228 EPA 904/9320 0.752 +/- 0.454 pCiII 0.474 711512008 8flf2008 SD 

*NELAC Certified Parameter BDL = Below Delection Umit 



*treach
Aboratory

311 North Aspen
Broken Arrow. OK 74012
(918) 251-2515
FAX (918) 251-0008

Client:
Client Project:
Lab Number:

Date Reported:
Date Received:
Page Number:

IBM
94005.29.03

20080595
8/11/2008

7/11/08
4 of 4

QC Report

irameter Blank LCS LCSD DUP WMS MSD Date
%REC %REC RPD RPD %REC %REC RPD

idium-226

idium-228

.dium-228

0

0

0.586

120.0

99.8

103.0

NC

NC

92.4

113.0

110.0

87.8 4.6

128.0 12.9

95.0 15.1

8/5/2008

8/7/2008

8/6/2008

Lab Approval:

'NELAC Certified Parameter BDL = Below Detection Limit

~(;1E ~ .!,f~ 

.treach 
_dboratory 

31 / North Aspen 
Broken Arrow. OK 74012 
(918) 25/-25/5 
F~(918)25I~ 

Ira meter 

tdium-226 

tdium-228 

tdium-228 

• 

Blank LeS 
%REC 

0 120.0 

0 99.8 

0.586 103.0 

·NEUC Certified Parameter BDL,: Below Detection Limit 

Client: 

Client Project: 

Lab Number: 

Date Reported: 

Date Received: 

Page Number: 

QCReport 

LCSD DUP i MS 
%REC RPD RPD %REC 

NC 92.4 

NC 113.0 

110.0 

. Lab Approval: 

MSD 
%REC RPD 

87.8 4.6 

128.0 12.9 

95.0 15.1 

lEM 
94005.29.03 

20080595 

8/1112008 

7111108 
40f4 

Date 

81512008 

81712008 

816/2008 



OUTREACH
LABORATORY

CHAIN CUSTODY

311 North Aspen
Broken Arrow, OK 74012
Phone: (918) 251-2515
Fax: (918) 251-0008
QA@outreachlab.com

P0 #

PROJECT #

PROJECT NAME

Results To:

Name
4

. _______ _

Address ( -i~ 2 J~T
city AJ)AdýJr _StateCL-Zip $
Phone____________ Fa~x# gi (

Bill To:

Company

Name

Address

City State Zip.

/os-fo~A~k~'O . e~6~

REQUESTED TURNAROUND TIME
(ADDITIONAL CHAR MAY APPLY)

SAMPLER Lj b .1
/ 615ignalure I-

NC

N
T
A

N
E
R
S

CONTAINER
SIZE

PLASTIC
OR

GLASS

PRESERVATIVE

1. HN03 pH<2
Z Ice <41C
3. HC] pH4
4. H2S04 pH<2
51 NaOH pH>11

0

V
(~%.

REMARKS
(I.E. FILTERED, UNFILTERED,

GRAB, COMPOSITE)L :IAJW.U',
ID .to .

CLIIT SAMPIU
ID

DATE
SAMPLED

TIME
SAMPLED MATRIX

j:.; •c....'; • 'vss 7s I n i s - J•L •I J• Ž•. __ i,_bo•

W•.6.. nqa P_5' _ __ 1 J Ip .0 I (.

I ISI''6c, O 6

il _~w 1 6W 1 )(/ /a 1 ~ ~ ~ ~ -__ _ _

v Uu A S(- A' 3_ ~3V I 10P, 1 R_ X__ ____I

RELINQUISHED BY:-9t ,fý E)ATOW .TIMEIQ ýRECEIVEEO BY: OAE.,...IM____ SaiL' C.on6d't6 on Upo S Ec0pN

My algnature on this chain of custody Iorm Indicates that I am authorized by the above company to release samples for anmlyils. The company agrees to payithe entire balance upon receipt . es In "a..

of sample data and It Is understood and agreed that any balance carried over thirty (30) days Is subject to a 1.5% per month (18% per annum) tate charge. idtte event of default, the company Cus tt;
becomes legally liable for any reasonable attorney.and/or collection fees end all related costs necessary to remit the entire balance to Outreach Technologies Inc. (Outreach Laboratory),o .

SAMPLE R POSA.: All non-hazardous armptes shall be disposed of 30 days after Issue of final report. Al ohers1 w~ l bapset cliet's enpepse

V L, -A MW

, .• ~ OUTREACH 
4··!~i: LABORATORY Results To: 

10 >! 06. ()(kj /d() . (}(XY;(;O 
Sf\1a. 

enUre balance upon receIpt 
event of default. the company 

TeI:~lnologlesllne. (Outreach Laboratory). 

Bill To: 

COmpanY __ ..I.,.8~.dJ.../...L-M...l.Ii~!::..-. ____ _ 

Namel __________________________ ~_ 

Address ________________________ _ 

REMARKS 
(I.E. FILTERED, UNFILTERED, 

GRAB, COMPOSITE) 

.' ... 



APPENDIX J - ECOLOGICAL DATA

• 

APPENDIX J - ECOLOGICAL DATA 
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APPENDIX J - ECOLOGICAL DATA

Table J-1 - List of Plant Species within Forested Uplands
Table J-2 - Potential Wildlife Species Receptors
Table J-3 - Macroinvertebrate Survey Results
New Jersey Natural Heritage Program Correspondence
U.S. Fish and Wildlife Program Correspondence
Endangered and Threatened Plant Species Survey Report (Amy S. Greene, Inc.,

1994)

• ) 

• 

• 

APPENDIX J - ECOLOGICAL DATA 

Table J -1 - List of Plant Species within Forested Uplands 
Table J-2 - Potential Wildlife Species Receptors 
Table J-3 - Macroinvertebrate Survey Results 
New Jersey Natural Heritage Program Correspondence 
U.S. Fish and Wildlife Program Correspondence 
Endangered and Threatened Plant Species Survey Report (Amy S. Greene; Inc., 

1994) 



TABLE J-1

PLANT RECEPTOR SPECIES

Coammon Name Scientific Namie

Herbs

Cattail Typha latifolia
Giant Reed Phragmites australis

Sensitive Fern Onoclea sensibilis
Cinnamon Fern Osmunda cinnamomea

Soft Rush Juncus effusus
Japanese Knotweed Polygonum cuspidatum

Sphagnum Moss Sphagnum spp.
Poison Ivy Rhus radicans

Jewel Weed Impatiens capensis
Common Elder Sambucus canadensis

Duckweed Lemna spp.
Marsh Marigold Caltha palustris

Goldenrod Salidago spp.
Bracken Fern Pteridium aquilinum

Crows Foot Club Moss Lycopodium

Shrubs

Swamp Magnolia Magnolia virginiana
Sweet Pepperbush Clethra alnifolia

Blueberry Vaccinium spp.
Mountain Laurel Kalmia latifolia

Greenbrier Smilax spp.
Multiflora Rose Rosa multiflora

Honeysuckle Lonicera spp.
Bear Oak Quercus ilicifolia

Holly Ilex opaca
Staghorn Sumac Rhus typhina

Trees

Black Tupelo Nyssa sylvatica
Red Maple Acer rubrum

Atlantic Eastern Red Cedar Juniperus virginiana
Atlantic White Cedar Chamaecyparis thyoides

Willow Salix spp.
White Oak Quercus alba

Northern Red Oak Quercus rubra
Pitch Pine Pinus rigida

/'I

• 

• 

TABLE J-l 

PLANT RECEPTOR SPECIES 

Cattail 
Giant Reed 

Sensitive Fern 
Cinnamon Fern 

Soft Rush 
Japanese Knotweed 

Sphagnum Moss 
Poison Ivy 

Jewel Weed 
Common Elder 

Duckweed 
Marsh Marigold 

Goldenrod 
Bracken Fern 

Crows Foot Club Moss 

Swamp Magnolia 
Sweet Pepperbush 

Blueberry 
Mountain Laurel 

Greenbrier 
Multiflora Rose 

Honeysuckle 
Bear Oak 

Holly 
Sta hom Sumac 

Black Tupelo 
Red Maple 

Atlantic Eastern Red Cedar 
Atlantic White Cedar 

Willow 
White Oak 

Northern Red Oak 
Pitch Pine 

Herbs 

Shrubs 

Trees 

Typha latifolia 
Phragmites australis 

Onoclea sensibilis 
Osmunda cinnamomea 

Juncus effusus 
Polygonum cuspidatum 

Sphagnum spp. 
Rhus radicans 

Impatiens capensis 
Sambucus canadensis 

Lemnaspp. 
Caltha palustris 

Salidago spp. 
Pteridium aquilinum 

L co odium 

Magnolia virginiana 
Clethra alnifolia 
Vaccinium spp. 
Kalmia latifolia 

Smilax spp. 
Rosa multiflora 

I 

Lonicera spp. 
Quercus ilicifolia 

Ilexopaca 
Rhus hina 

Nyssa sylvatica 
Acer rubrum 

Juniperus virginiana 
Chamaecyparis thyoides 

Salix spp. 
Quercus alba 

Quercus rubra 
Pinus ri ida 



TABLE J-1

PLANT RECEPTOR SPECIES

Herbs
Box Elder Acer negundo

Black Cherry Prunus serotina
Bigtooth Aspen Populus grandidentata

Sassafras Sassafras albidum
Flowering Dogwood Cornusflorida

Norway Maple Acerplatanoides
Black Locust Robiniapseudoacacia

• 

• 

TABLEJ-l 

PLANT RECEPTOR SPECIES 

Box Elder 
Black Cherry 

Bigtooth Aspen 
Sassafras 

Flowering Dogwood 
Norway Maple 
Black Locust 

Herbs 
Acer negundo 

Prunus serotina 
Populus grandidentata 

Sassafras albidum 
Cornus florida 

Acer platanoides 
Robinia pseudoacacia 

/ 



TABLE J-2
POTENTIAL WILDLIFE SPECIES RECEPTORS

SMC FACILITY, NEWFIELD, NJ(1)

. :,jHabitats Used"
o dFamily I. CommnNameii Scientific Name . Guid(2)• YFrage-Method Breeding Substrae P n d/Stream m Grass -Foiest:

Amphibians

Bufonidae

Hylidae

Pelobatidae

Plethodontidae

Ranidae

Salamandridae

Fowler's Toad

Gray Treefrog

Northern Cricket Frog

Northern Spring Peeper

Eastern Spadefoot

Mud Salamander

Redback Salamander

Bullfrog

Green Frog

Southern Leopard Frog

Wood Frog

Red-spotted Newt

Birds

Accipitridae Broad-winged Hawk

Red-tailed Hawk

Alcedinidae Belted Kingfisher

Anatidae Canada Goose

Mallard

Wood Duck

Apodidae Chimney Swift

Ardeidae Great Blue Heron

Green-backed Heron

Bombycillidae -Cedar Waxwing

Caprimulgidae Common Nighthawk

Charadriidae Killdeer

Columbidae Mourning Dove

Rock Dove

Corvidae American Crow

Bufo woodhouseifowleri

Hyla versicolor

Acris crepitans

Pseudacris c. crucifer

Scaphiopus holbrookii

Pseudotriton montanus

Plethodon c. cinereus

Rana catesbeiana

Rana clamitans melanota

Rana utricularia

Rana sylvatica

Notophthalmus
viridescens

Buteo platypterus

Buteojamaicensis

Ceryle alcyon

Branta canadensis

Anas platyrhynchos

Aix sponsa

Chaetura pelagica

Ardea herodias

Butorides striatus

Bombycilla cedrorum

Chordeiles minor

Charadrius vociferus

Zenaida macroura

Columba livia

Corvus brachvrhvnchos

I
I

I

I

I

I

I

C

I

I

I

I

Ground Ambusher

Bark Ambusher

Riparian Ambusher

Riparian Ambusher

Ground Ambusher

Water Gleaner

Ground Gleaner

Water Ambusher

Riparian Ambusher

Riparian Ambusher

Ground Ambusher

Water Gleaner

Water
Water
Water
Water
Water
Water

Terrestrial Subsurface
Water
Water
Water
Water
Water

x
x
x
x

x

x
x
x
x
x

x

x

x
x

x x
x

x
x

C
C
P
H

G

G

I

C

C

F
I

I

G

0

Ground Pouncer
Ground Pouncer
Water Plunger
Ground Grazer
Water Forager
Water Forager
Air Screener

Water Ambusher
Water Ambusher

Upper Canopy Gleaner
Air Screener

Ground Gleaner
Ground Gleaner
Ground Gleaner

Tree-Branch
Tree-Branch

Riparian Subsurface
Riparian Ground
Riparian Ground

Riparian Tree Cavity
- Buildings

Riparian Twig-Branch
Riparian Shrub

Tree-Twig
Buildings

Ground-Herb
Tree-Branch

Buildings
Tree-Branch

x
x
x
x

x
x

x

x

x

x

x
x
x
x
x
x

x

x

0 Ground Gleaner

• • • 
TABLEJ-2 

POTENTIAL WILDLIFE SPECIES RECEPTORS 
SMC FACILITY, NEWFIELD, NJ(1) 

,'" ",-,.' :r,~~--::;?:~ ~ ,::~' ~.., -. , '{:' .. ,\~'i :".":."~'~ ,. -:\,'1:;.- ~.~l~/~;," . ,,:, .~ :" .": .. ':-:":'""'.' . :"'" ",."'" }'-1· ·~i:n.-·': 

"-.'."," "', ,.~ :'." . 

"B".'\C~hl;n:~~:N~~e:'··· '. ".' Sci"entifi{Name '. : elVf~tJiod . ...•.. Breediit'S~bst~'afe .... :'ji'ores·t;:· 

Amphibians 
Bufonidae Fowler's Toad Bufo woodhousei fowleri Ground Ambusher Water X X X 

Hylidae Gray Treefrog Hyla versicolor Bark Ambusher Water X X 

Northern Cricket Frog Acris crepitans Riparian Ambusher Water X 

Northern Spring Peeper Pseudacris c. crucifer Riparian Ambusher Water X X 

Pelobatidae Eastern Spadefoot Scaphiopus holbrookii Ground Ambusher Water X 

Plethodontidae Mud Salamander Pseudo triton montanus Water Gleaner Water X 

Redback Salamander Plethodon c. cinereus I Ground Gleaner Terrestrial Subsurface X 

Ranidae Bullfrog Rana catesbeiana C Water Ambusher Water X 

Green Frog Rana clamitans melanota I Riparian Ambusher Water X X 

Southern Leopard Frog Rana utricularia Riparian Ambusher Water X 

Wood Frog Rana sylvatica Ground Ambusher Water X X 

Salamandridae Red-spotted Newt Notophthalmus Water Gleaner Water X X 
viridescens 

Birds 

Accipitridae Broad-winged Hawk Buteo platypterus C Ground Pouncer Tree-Branch X X 

Red-tailed Hawk Buteo jamaicensis C Ground Pouncer Tree-Branch X 

Alcedinidae Belted Kingfisher Coyle alcyon P Water Plunger Ripari~n Subsurface X 

Anatidae Canada Goose Branta canadensis H Ground Grazer Riparian Ground X X 

Mallard Anas platyrhynchos G Water Forager Riparian Ground X 

Wood Duck Aix sponsa G Water Forager Riparian Tree Cavity X 

Apodidae Chimney Swift Chaetura pelagica I Air Screener . Buildings X 

Ardeidae Great Blue Heron Ardea herodias C Water Ambusher Riparian Twig-Branch X 

Green-backed Heron Butorides striatus C Water Ambusher Riparian Shrub X 

Bombycillidae 'Cedar Waxwing Bombycilla cedro rum F Upper Canopy Gleaner Tree-Twig X 

Caprimulgidae Common Nighthawk Chordeiles minor Air Screener Buildings X 

Charadriidae Killdeer Charadrius vociferus Ground Gleaner Ground-Herb X 

Columbidae Mourning Dove Zenaida macroura G Ground Gleaner Tree-Branch X X 

Rock Dove Columba livia 0 Ground Gleaner Buildings X 

Corvidae American Crow Corvus brach rh nchos 0 Ground Gleaner Tree-Branch X 
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ýHabitats Ue
FmlCommon am Scien tic Name Guil2 Forage Method Breeding Subsrte Pod/trea'm drass ;Forest

.. I

Blue Jay
Cuculidae Black-billed Cuckoo

Yellow-billed Cuckoo
Falconidae American Kestrel
Fringillidae American Goldfinch

Blue Grosbeak
Chipping Sparrow
Field Sparrow
Indigo Bunting
Northern Cardinal

Song Sparrow
Swamp Sparrow

Hirundinidae Barn Swallow

Tree Swallow
Icteridae Baltimore Oriole

Brown-headed Cowbird
Common Grackle
Red-winged Blackbird

Laridae Herring Gull
Mimidae Brown Thrasher

Gray Catbird
Northern Mockingbird

Paridae Carolina Chickadee

Tufted Titmouse
Parulidae American Redstart

Black-and-White Warbler
Common Yellowthroat
Prothonotary Warbler
Yellow Warbler

Phasianidae Northern Bobwhite
Picidae Down, Woodpecker

Cyanocitta cristata

Coccyzus erythropthalmus

Coccyzus americanus

Falco sparverius

Carduelis tristis

Guiraca caerulea

Spizella passerina

Spizella pusilla

Passerina cyanea

Cardinalis cardinalis

Melospiza melodia

Melospiza georgiana

Hirundo rustica

Tachycineata bicolor

Icterus galbula

Molothrus ater

Quiscalus quiscula

Agelaius phoeniceus

Larus argentatus

Toxostoma rufum

Dumetella carolinensis

Mimus polyglottos

Parus carolinensis

Parus bicolor

Setophaga ruticilla

Mniotilta varia

Geothlypis trichas

Protonotaria citrea

Dendroica petechia

Colinus virginianus

Picoides pubescens

Ground Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner

Ground Pouncer

Ground Gleaner
Ground Gleaner

* Ground Gleaner
Ground Gleaner

Lower Canopy Gleaner

Ground Gleaner
Ground Gleaner

Ground Gleaner
Air Screener

Air Screener
Upper Canopy Gleaner

Ground Gleaner
Ground Gleaner
Ground Gleaner

Coastal Scavenger
Ground Gleaner

Ground Gleaner
Ground Gleaner

Lower Canopy Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner

Bark Gleaner
Lower Canopy Gleaner

Ground Gleaner
Lower Canopy Gleaner

Ground Gleaner
Bark Gleaner

Tree-Branch
Tree-Branch
Tree-Branch

Tree Cavity-Crevice
Shrub
Shrub
Shrub

Ground-Herb
Ground-Herb

Shrub
Ground-Herb

Riparian Ground
Buildings

Tree Cavity-Crevice

Tree-Twig
Nest Parasite
Tree-Branch

Shrub

Beach-Rock-Dune
Shrub
Shrub
Shrub

Tree Cavity-Crevice
Tree Cavity-Crevice

Tree-Twig

Ground-Herb
Ground-Herb

Tree Cavity-Crevice
Shrub

Ground-Herb
Tree Cavity-Crevice

x

x
x

x

x
x
x

x

x
x
x

x

x
x

x
x
x
x
x
x
x

x
x

x
x

x
x
x

x

x
x
x
x
x
x

x

x
x
x

x
x

x
x
x

x

• 
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Fringillidae 

Hirundinidae 

Icteridae 

Laridae 
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Blue Jay 

Black-billed Cuckoo 

Yellow-billed Cuckoo 

American Kestrel 

American Goldfillch 

Blue Grosbeak 

Chipping Sparrow 

Field Sparrow 

Indigo Bunting 

Northern Cardinal 

Song Sparrow 

Swamp Sparrow 

Bam Swallow 

Tree Swallow 

Baltimore Oriole 

Brown-headed Cowbird 

Common Grackle 

Red-winged Blackbird 

Herring Gull 

Brown Thrasher 

Gray Catbird 

Northern Mockingbird 

Carolina Chickadee 

Tufted Titmouse 

American Redstart 

Black-and-White Warbler 

Common Yellowthroat 

Prothonotary Warbler 

Yellow Warbler 

Northern Bobwhite 
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Cyanocitta cristata 

Coccyzus erythropthalmus 

Coccyzus americanus 

Falco sparverius 

Carduelis tristis 

Guiraca caerulea 

Spizella passerlna 

Spizella pusilla 

Passerina cyanea 

Cardin a/is cardinalis 

Melospiza melodia 

Melospiza georgiana 

Hirundo rustica 

Tachycineata hicolor 

Icterus galhula 

Molothrus ater 

Quiscalus quiscula 

Agelaius phoeniceus 

Larus argentatus 

Toxostoma rufom 

Dumetella carolinensis 

Mimus polyglottos 

Parus carolinensis 

Parus hicolor 

Setophaga ruticilla 

Mniotilta varia 

Geothlypis trichas 

Protonotaria citrea 

Dendroica petechia 

Colinus virginianus 

Picoides uhescens 

I 

I 

C 

o 
o 
o 
o 

o 
o 
I 

I 

I 
o 
o 
o 
o 
C 

o 
o 
o 

I 

I 

I 

o 

Bt:eedin 'Pond/Stream· ' 

Tree-Branch 

Tree-Branch 

Tree Cavity-Crevice 

Shrub 

Ground Gleaner 

Lower Canopy Gleaner 

Lower Canopy Gleaner 

Ground Pouncer 

Ground Gleaner 

Ground Gleaner 

Ground Gleaner 

Ground Gleaner 

Shrub X 

Lower Canopy Gleaner 

Ground Gleaner 

Ground Gleaner 

Ground Gleaner 

Air Screener 

Air Screener 

Upper Canopy Gleaner 

Ground Gleaner 

Ground Gleaner 

Ground Gleaner 

Coastal Scavenger 

Ground Gleaner 

Ground Gleaner 

Ground Gleaner 

Shrub 

Ground-Herb 

Ground-Herb 

Shrub 

Ground-Herb 

Riparian Ground 

Buildings 

Tree Cavity-Crevice 

Tree-Twig 

Nest Parasite 

Tree-Branch 

Shrub 

Beach-Rock-Dune 

Shrub 

Shrub 

Shrub 

Lower Canopy Gleaner Tree Cavity-Crevice 

Lower Canopy Gleaner Tree Cavity-Crevice 

Lower Canopy Gleaner Tree-Twig 

Bark Gleaner Ground-Herb 

Lower Canopy Gleaner Ground-Herb 

Ground Gleaner Tree Cavity-Crevice 

Lower Canopy Gleaner Shrub 

Ground Gleaner 

Bark Gleaner 

Ground-Herb 

Tree Cavi -Crevice 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 
X 
X 

X 
X 
X 

X 

X 

• 

X 

X 
X 

X 
X 

X 
X 
X 

X 

X 
X 

X 
X 
X 
X 

X 
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H Habitats Used
FamlyComonName.: Scetfc Name: Guild(2) For~age:Method Breing Subsrt PodSreamf.:Grassi Foes

Ploceidae

Scolopacidae

Sittidae

Strigidae

Stumidae

Sylviidae

Thraupidae

Trochilidae

Troglodytidae

Turdidae

Tyrannidae

Tytonidae

Vireonidae

Northern Flicker

House Sparrow

American Woodcock
Spotted Sandpiper
White-breasted Nuthatch
Eastern Screech-Owl

Great Homed Owl
European Starling
Blue-gray Gnatcatcher
Scarlet Tanager
Ruby-throated Hummingbird
Carolina Wren
House Wren
American Robin
Eastern Bluebird
Wood Thrush
Eastern Kingbird
Eastern Phoebe
Eastern Wood-Pewee
Common Barn-Owl

Red-eyed Vireo

Colaptes auratus

Passer domesticus

Scolopax minor

Actitis macularia

Sitta carolinensis

Otus asio

Bubo virginianus

Sturnus vulgaris

Polioptila caerulea

Piranga olivacea

Archilochus colubris

Thryothorus ludovicianus

Troglodytes aedon

Turdus migratorius

Sialia sialis

Hylocichla mustelina

Tyrannus tyrannus

Sayornis phoebe

Contopus virens

Tyto alba

Vireo olivaceus

Canis latrans

Vulpes vulpes

Odocoileus virginianus

Microtus pennsylvanicus

Ondatra zibethicus

Peromyscus leucopus

Microtus pinetorum

Didelphis virginiana

Ground Gleaner

Ground Gleaner
Ground Prober

Riparian Gleaner
Bark Gleaner

Ground Pouncer
Ground Pouncer
Ground Gleaner

Upper Canopy Gleaner
Upper Canopy Gleaner
Floral Hover-Gleaner

Lower Canopy Gleaner
Lower Canopy Gleaner

Ground Gleaner
Ground Gleaner
Ground Gleaner

Air Sallier
Air Sallier
Air Sallier

Ground Pouncer

Upper Canopy Gleaner

Tree Cavity-Crevice

Buildings

Ground-Herb
Ground-Herb

Tree Cavity-Crevice
Tree Cavity-Crevice

Tree-Branch
Buildings

Tree-Branch
Tree-Twig

Tree-Branch
Tree Cavity-Crevice
Tree Cavity-Crevice

Tree-Branch
Tree Cavity-Crevice

Tree-Branch
Tree-Twig
Buildings

Tree Branch

Buildings
Tree-Twig

Terrestrial Subsurface
Terrestrial Subsurface

Ground-Herb
Terrestrial Subsurface
Riparian Subsurface

Terrestrial Subsurface
Terrestrial Subsurface
Tree Cavity-Crevice

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

X

x

x

X

xX

x
x
X

X

x

X

X

X
X

x

Mammals
Canidae

Cervidae

Cricetidae

Didelphidae

Coyote
Red Fox
White-tailed Deer
Meadow Vole
Muskrat
White-footed Mouse
Woodland Vole
Virginia Opossum

0
0
H
H
H
0
H
0

Ground Forager
Ground Forager
Ground Grazer
Ground Grazer
Water Grazer

Ground Forager
Ground Grazer

Ground Forager

X
X
X

X

X

X X
X

X X
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'Bree'din'" Substrate 
Northern Flicker Colaptes auratus Tree Cavity-Crevice 

Ploceidae House Sparrow Passer domesticus Ground Gleaner Buildings X 

Scolopacidae American Woodcock Scolopax minor I Ground Prober Ground-Herb X X 

Spotted Sandpiper Actitis macularia 0 Riparian Gleaner Ground-Herb X 

Sittidae White-breasted Nuthatch Sitta carolinensis Bark Gleaner Tree Cavity-Crevice X 

Strigidae Eastern Screech-Owl Otus asio C Ground Pouncer Tree Cavity-Crevice X 

Great Homed Owl Bubo virginianus C Ground Pouncer Tree-Branch X X 

Sturnidae European Starling Sturn us vulgaris 0 Ground Gleaner Buildings X X 

Sylviidae Blue-gray Gnatcatcher Polioptila caerulea I Upper Canopy Gleaner Tree-Branch X 

Thraupidae Scarlet Tanager Piranga olivacea r Upper Canopy Gleaner Tree-Twig X 

Trochilidae Ruby-throated Hummingbird Archilochus colubris 0 Floral Hover-Gleaner Tree-Branch X 

Troglodytidae Carolina Wren Thryothorus ludovicianus I Lower Canopy Gleaner Tree Cavity-Crevice X 

House Wren Troglodytes aedon I Lower Canopy Gleaner Tree Cavity-Crevice X 

Turdidae American Robin Turdus migratorius 0 Ground Gleaner Tree-Branch X X X 

Eastern Bluebird Sialia sialis 0 Ground Gleaner Tree Cavity-Crevice X 

Wood Thrush Hylocichla mustelina 0 Ground Gleaner Tree-Branch X 

Tyrannidae Eastern Kingbird Tyrannus tyrannus Air SaIIier Tree-Twig X X 

Eastern Phoebe Sayornis phoebe Air SaIIier Buildings X X 

Eastern Wood-Pewee Contopus virens I Air Sallier Tree Branch X 

Tytonidae Common Bam-Owl Tyto alba C Ground Pouncer Buildings X 

Vireonidae Red-eyed Vireo Vireo olivaceus I Upper Canopy Gleaner Tree-Twig X 

Mammals 
Canidae Coyote Canis latrans 0 Ground Forager Terrestrial Subsurface X 

Red Fox Vulpes vulpes 0 Ground Forager Terrestrial Subsurface X X 

Cervidae White-tailed Deer Odocoileus virginianus H Ground Grazer' Ground-Herb X X 

Cricetidae Meadow Vole Microtus pennsylvanicus H Ground Grazer Terrestrial Subsurface X 

Muskrat Ondatra zibethicus H Water Grazer Riparian Subsurface X 

White-footed Mouse Peromyscus leucopus 0 Ground Forager Terrestrial Subsurface X X 

Woodland Vole Microtus pinetorum H Ground Grazer Terrestrial Subsurface X 

Didel hidae 0 Ground Fora er Tree Cavi -Crevice X X X 
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Habitats Used
Fail ~ omo NmeSceniicNae uld(_) ýForageMethod Breeding Substrate Pond/Stream [ GrCkass T Forest

Leporidae Eastern Cottontail
Muridae House Mouse

Norway Rat
Mustelidae Ermine

Long-tailed Weasel
Striped Skunk

Procyonidae Raccoon
Sciuridae Red Squirrel

Woodchuck
Soricidae Masked Shrew

N. Short-tailed Shrew

Talpidae Eastern Mole
Vespertilionidae Big BrownBat

Little Brown Bat
Red Bat

Zapodidae Meadow Jumping Mouse
Woodland Jumping Mouse

Sylvilagusfloridanus

Mus musculus

Rattus norvegicus

Mustela erminea

Mustelafrenata

Mephitis mephitis

Procyon lotor

Tamiasciurus hudsonicus

Marmota monax

Sorex cinereus

Blarina brevicauda

Scalopus aquaticus

Eptesicusfuscus

Myotis lucifugus

Lasiurus borealis

Zapus hudsonius

Napaeozapus insignis

Chelydra serpentina

Elaphe o. obsoleta

Thamnophia s. sirtalis

Heterodon platyrhinos

Lampropeltis getulus

LampropeltiA' t. triangulum

Thamnophis s. sauritus

Coluber c. constrictor

Storeria d. dekayi

Storeria o.
occipitomaculata

H Ground Grazer
O Ground Forager
O Ground Forager
C Ground Pursuer
C Ground Pursuer
O Ground Forager
O Ground Forager
G Upper Canopy Forager
H Ground Grazer

I Ground Gleaner

I Ground Gleaner
I Ground Gleaner
I Air Hawker
I Air Hawker
I Air Hawker
O Ground Forager
O Ground Forager

Ground-Herb
Buildings

Terrestrial Subsurface

Ground-Herb
Terrestrial Subsurface
Terrestrial Subsurface
Tree Cavity-Crevice
Tree Cavity-Crevice

Terrestrial Subsurface
Terrestrial Subsurface
Terrestrial Subsurface,
Terrestrial Subsurface

Buildings
Buildings
Tree-Twig

Ground-Herb
Ground-Herb

Riparian Subsurface
Terrestrial Subsurface
Terrestrial Subsurface
Terrestrial Subsurface
Terrestrial Subsurface
Terrestrial Subsurface
Riparian Subsurface

Terrestrial Subsurface
Terrestrial Subsurface
Terrestrial Subsurface

x

x
x
x

x

x

x

x
x
x
x
x
x
x
x
x

X

x

x
x
x
x
x

x
x

x
x
x

Reptiles

Chelydridae

Colubridae

Snapping Turtle

Black Rat Snake

Eastern Garter Snake

Eastern Hognose Snake

Eastern Kingsnake

Eastern Milk Snake

Eastern Ribbon Snake

Northern Black Racer

Northern Brown Snake

Northern Redbelly Snake

0

C

C

C

C

C

C

C
I

I

Bottom Forager
Ground Ambusher
Ground Ambusher
Ground Ambusher
Ground Ambusher
Ground Ambusher
Water Ambusher

Ground Ambusher
Ground Ambusher
Ground Ambusher

x

x

x

x

x
xx

x
x

x x

x
x
x

x
x
x

• • • 
TABLEJ-2 

POTENTIAL WILDLIFE SPECIES RECEPTORS 
SMC FACILITY, NEWFIELD~ NJ(1) 

\',"- : ,/.;~.:;' :: ~' 

;L~'}::"§~i~riiiri~N~~~ .' 
,;. 

Sylvi/agus floridanus 

House Mouse Mus musculus 0 Ground Forager Buildings X 
NorwayR,at Rattus norvegicus 0 Ground Forager Terrestrial Subsurface X 

Mustelidae Ermine Mustela erminea C Ground Pursuer Ground-Herb X 
Long-tailed Weasel Mustelafrenata C Ground Pursuer Terrestrial Subsurface' X 
Striped Skunk Mephitis mephitis 0 Ground Forager Terrestrial Subsurface X X 

Procyonidae Raccoon Procyon lotor 0 Ground Forager Tree Cavity-Crevice X X X 
Sciuridae Red Squirrel Tamiasciurus hudsonicus G Upper Canopy Forager Tree Cavity-Crevice X 

Woodchuck Marmota monax H Ground Grazer Terrestrial Subsurface X 
Soricidae Masked Shrew Sorex cinereus I Ground Gleaner Terrestrial Subsurface X X 

N. Short-tailed Shrew Blarina brevicauda I Ground Gleaner Terrestrial Subsurface, X X 
Talpidae Eastern Mole Sca/opus aquaticus Ground Gleaner Terrestrial Subsurface X 
Vespertilionidae Big Brown'~at Eptesicus fuscus Air Hawker Buildings' X X 

Little Brown Bat Myotis lucifogus I Air Hawker Buildings X X 
Red Bat Lasiurus borealis I Air Hawker Tree-Twig X X X 

Zapodidae Meadow Jumping Mouse Zapus hudson ius 0 Ground Forager Ground-Herb X X 
Woodland Jumping Mouse Napaeozapus insignis 0 Ground Forager Ground-Herb X 

Reptiles 

Chelydridae Snapping Turtle Chelydra serpentina 0 Bottom Forager Riparian Subsurface X 
Colubridae Black Rat Snake Elaphe o. obsoleta C Ground Ambusher Terrestrial Subsurface X 

Eastern Garter Snake Thamnophia s. sirtalis C Ground Ambusher Terrestrial Subsurface X X X 
Eastern Hognose Snake Heterodon platyrhinos C Ground Ambusher Terrestrial Subsurface X 
Eastern Kingsnake . Lampropeltis getulus C Ground Ambusher Terrestrial Subsurface X X 
Eastern Milk Snake Lampropeltil t. triangulum C Ground Ambusher Terrestrial Subsurface X X 
Eastern Ribbon Snake Thamnophis s. sauritus C Water Ambusher Riparian Subsurface X 
Northern Black Racer Coluber c. constrictor C Ground Ambusher Terrestrial Subsurface X X 
Northern Brown Snake Storeria d. dekayi Ground Ambusher Terrestrial Subsurface X X 
Northern Redbelly Snake Storeria o. Ground Ambusher Terrestrial Subsurface X X 

oeci itomaculata 
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-HabWitts ýUsed
i iFamily - ComionName.ý scientific Name Guild(2 Forage Method Breeding Substrate Pond/Stream "Grass I Forest

Northern Ringneck Snake Diadophis punctatus C Ground Ambusher Terrestrial Subsurface X X
edwardsi

Northern Water Snake Nerodia s. sipedon C Water Ambusher Riparian Subsurface X X

Rough Green Snake Opheodrys aestivus C Ground Ambusher Riparian Subsurface X X

Emydidae Eastern Box Turtle Terrapene c. carolina 0 Ground Forager Terrestrial Subsurface X X

Eastern Painted Turtle Chrysemys p. picta 0 Bottom Forager Terrestrial Subsurface X

Red-bellied Turtle Chrysemys rubriventris 0 Bottom Forager Terrestrial Subsurface X

Spotted Turtle Clemmys guttata 0 Bottom Forager Riparian Subsurface X

Kinosternidae Musk Turtle Sternotherus odoratus C Bottom Forager Riparian Subsurface X

Mud Turtle Kinosternon subrubrum 0 Bottom Forager Riparian Subsurface X

Scincidae Five-lined Skink Eumecesfasciatus I Ground Ambusher Terrestrial Subsurface X

(1) Includes resident and breeding amphibian, avian, mammalian, and reptilian species within the areas of aquatic habitat, grassland, and forest. Migratory and wintering
species are also likely to use the area; however, these species would have a lesser potential for exposure to site contaminants than species inhabiting the site for extended
periods.

(2) Guilds include:
C: Carnivore I: Insectivore
H: Herbivore 0: Omnivore
F: Frugivore (fruit-eating)

P: Piscivore
G: Granivore

• 

Emydidae 

Kinosternidae 

Scincidae 

.' .. P.' .. • .. ~ •. ': " -", 

ConimonName' . 
Northern Ringneck Snake 

Northern Water Snake 

Rough Green Snake 

Eastern Box Turtle 

Eastern Painted Turtle 

Red-bellied Turtle 

Spotted Turtle 

Musk Turtle 

Mud Turtle 

Five-lined Skink 

.. 
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SCie~titicN~me Guild(2) .. ' Forage Method . Breeding Substrate . .... 

Diadophis punctatus C Ground Ambusher Terrestrial Subsurface 
edwardsi 

Nerodia s, sipedon C Water Ambusher Riparian Subsurface 

Opheodrys aestivus C Ground Ambusher Riparian Subsurface 

Terrapene c. carolina 0 Ground Forager Terrestrial Subsurface 

Chrysemys p, picta 0 Bottom Forager Terrestrial Subsurface 

Chrysemys rubriventris 0 Bottom Forager Terrestrial Subsurface 

Clemmys guttata 0 Bottom Forager Riparian Subsurface 

Sternotherus odoratus C Bottom Forager Riparian Subsurface 

Kinosternon subrubrum 0 Bottom Forager Riparian Subsurface 

Eumecesfasciatus I Ground Ambusher Terrestrial Subsurface 

•• 
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X 

X 

X 

X 
X 
X 
X 

x X 

X 

X 
X 

X 

X 

(1) Includes resident and breeding amphibian, avian, mammalian, and reptilian species within the areas of aquatic habitat, grassland, and forest. Migratory and wintering 
species are also likely to use the area; however, these species would have a lesser potential for exposure to site contaminants than species inhabiting the site for extended 
periods. 

(2) Guilds include: 
C: Carnivore I: Insectivore 
H: Herbivore 0: Omnivore 
F: Frugivore (fruit-eating) 

P: Piscivore 
G: Granivore 
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EPHEMEROPTERA
Caenis COLLECTOR 97 34 0 1 9 0 0 0
Baetis COLLECTOR 0 0 0 19 4 0 0 1
Callibaetis COLLECTOR 6 6 5 0 3 0 0 0
Siphlonurus COLLECTOR 0 0 1 0 0 0 0 0
TOTAL 103 40 6 20 16 0 0 I

ODONATA
Enallagma PREDATOR 131 74 1 0 36 0 0 16
Tetragoneuria PREDATOR 1 0 0 0 0 0 0 0
Calopteryx PREDATOR 0 0 0 1 0 0 I 8
Argia PREDATOR 0 0 0 3 0 0 .0 0
Erythemis PREDATOR 1 0 0 0 0 0 0 0
Aeshna PREDATOR 4 0 0 0 0 0 0 0
Anax PREDATOR 0 5 0 0 0 0 0 0
Pantala PREDATOR 0 2 0 0 6 0 0 0
Tramea PREDATOR 0 3 0 0 1 0 0 0
Libellula PREDATOR 0 0 4 0 0 0 1 0
Neurocordulia PREDATOR 0 0 0 0 0 0 0 I
Basiaeschna PREDATOR 0 0 0 0 0 0 0 4
TOTAL 137 84 5 4 43 0 2 29

HEMIPTERA
Ranatra PREDATOR 1 0 0 0 0 0 0 0
Pelocoris PREDATOR 0 4 0 0 1 0 1 0
Belostoma PREDATOR 0 1 0 1 0 0 0 0
Buenoa PREDATOR 0 1 0 0 0 0 0 0
Notonecta PREDATOR 0 2 0 0 0 0 0 5
Rheumatobates PREDATOR 0 1 0 0 0 0 0 0
Limnogonus PREDATOR 0 0 1 0 1 0 6 6
Callecorixia PREDATOR 0 0 0 1 0 0 0 0
TOTAL 1 9 1 2 2 0 7 1 I1

MEGALOPTERA
Sialis PREDATOR 1 0 0 0 2 0 0 0
TOTAL 1 0 0 0 2 0 0 0

TRICHOPTERA /
Ptilostomis SHREDDER 0 0 2 1 0 0 0 0
Cheumatopsyche COLLECTOR 0 0 1 6 0 0 0 0
Oecitis PREDATOR 0 0 1 0 0 0 0 0
Polycentropus PREDATOR 0 0 0 0 0 0 0 2
Platycentropus PREDATOR 0 0 0 0 0 0 0 1
Limnephilus SHREDDER 0 0 0 0 0 0 0 4
TOTAL 0 0 4 7 0 0 0 7

LEPIDOPTERA
Paraponynx SHREDDER 0 0 0 0 0 0 0 1
TOTAL 0 0 0 0 0 0 0 1

COLEOPTERA
Dineutus PREDATOR 0 I 0 1 0 0 0 0
Peltodytes PREDATOR 0 1 0 4 3 0 0 0
Laccophilus PREDATOR 0 1 0 0 0 0 0 0
Agabus PREDATOR 0 0 0 0 0 0 0 6

'Elmidae(?) SCRAPER 0 0 0 0 0 0 1 0

• TABLEJ-3 

MACROBENTHIC SURVEY RESULTS 

EPHEMEROPTERA 
Caenis COLLECTOR 97 34 0 I 9 0 0 0 
Baetis COLLECTOR 0 0 0 19 4 0 0 I 
Callibaetis COLLECTOR 6 6 5 0 3 0 0 0 
Siphionurus COLLECTOR 0 0 I 0 0 0 0 0 
TOTAL !O3 40 6 20 16 0 0 I 

ODONATA 
Enallagma PREDATOR 131 74 I 0 36 0 0 16 
Tetragoneuria PREDATOR I 0 0 0 0 0 0 0 
Calopteryx PREDATOR 0 0 0 I 0 0 I 8 
Argia PREDATOR 0 0 0 3 0 0 0 0 
Erythemis PREDATOR I 0 0 0 0 0 0 0 
Aeshna PREDATOR 4 0 0 0 0 0 0 0 
Anax PREDATOR 0 5 0 0 0 0 0 0 
Pantaia PREDATOR 0 2 0 0 6 0 0 0 
Tramea PREDATOR 0 3 '0 0 I 0 0 0 
Libelluia PREDATOR 0 0 4 Q 0 0 I 0 
Neurocordulia PREDATOR 0 0 0 0 0 0 0 I 
Basiaeschna PREDATOR 0 0 0 0 0 0 0 4 
TOTAL 137 84 5 4 43 0 2 29 • HEMIPTERA 
Ranatra PREDATOR I 0 0 0 0 0 0 0 
Pelocoris PREDATOR 0 4 0 0 I 0 I 0 
Belostoma PREDATOR 0 I 0 I 0 0 0 0 
Buenoa PREDATOR 0 I 0 0 0 0 0 0 
Notonecta PREDATOR 0 2 0 0 0 0 0 5 
Rheumatobates PREDATOR 0 I 0 0 0 0 0 0 
Limnogonus PREDATOR 0 0 I 0 I 0 6 6 
Callecorixia PREDATOR 0 0 0 I 0 0 0 0 
TOTAL 9 2 2 0 7 II 

MEGALOPTERA 
Sialis PREDATOR 0 0 0 2 0 0 0 
TOTAL 0 0 0 2 0 0 0 

TRICHOPTERA / 

Ptilostomis SHREDDER 0 0 2 0 0 0 0 
Cheumatopsyche COLLECTOR 0 0 I 6 0 0 0 0 
Oecitis PREDATOR 0 0 I 0 0 0 0 0 
Polycentropus PREDATOR 0 0 0 0 0 0 0 2 
Platycentropus PREDATOR 0 0 0 0 0 0 0 I 
Limnephilus SHREDDER 0 0 0 0 0 0 0 4 
TOTAL 0 0 4 7 0 0 0 7 

LEPIDOPTERA 
Paraponynx SHREDDER 0 0 0 0 0 0 0 
TOTAL 0 0 0 0 0 0 0 

COLEOPTERA 
Dineutus PREDATOR 0 0 I 0 0 0 0 
Peltodytes PREDATOR 0 0 4 3 0 0 0 
Laccophilus PREDATOR 0 0 0 0 0 0 0 
Agabus PREDATOR 0 0 0 0 0 0 0 6 • 'Elmidae(?) SCRAPER 0 0 0 0 0 0 I 0 



TABLE J-3

MACROBENTHIC SURVEY RESULTS

CJne ion,.V,&<

ŽFiii'tioi
'ýZ SD S SD :SDmr, SD-m SD SD
ý 9A'- 10 14 -17, M9", 31Z ~302.'

TOTAL 0 3 0 5 3 0 I 6

DIPTERA
Chironomidae COLLECTOR 93 186 48 19 46 .0 5 14
Tipula SHREDDER 0 0 0 0 0 0 1 0
Tabanus PREDATOR 0 0 1 0 0 0 0 0
Bezzia PREDATOR 0 0 I 0 0 0 0 0
Stratiomys COLLECTOR I 0 0 0 0 0 0 0
TOTAL 94 186 50 19 46 0 6 14

OLIGOCHAETA COLLECTOR 2 4 1 2 1 0 24 Is

MOLLUSCA
Pisidium FILTERER 0 0. 0 0 0 113 15 15
Planorbidae SCRAPER 0 0 0 0 0 0 0 1
Physidae SCRAPER 31 37 2 0 3 184 1 5
TOTAL 31 37 2 0 3 297 16 21

CRUSTACEA
Orconectes COLLECTOR 0 0 0 3 0 0 0 0
1lyalella COLLECTOR 17 20 0 1 0 0 62 0
Caecidotea COLLECTOR 0 0 0 0 0 0 0 6
TOTAL 17 20 0 4 0 0 62 6

HIRUDINEA PARASITE 0 1 0 0 0 1 2 0

14YDRACHNIDIA
Rhyncholinmochares PARASITE 5 0 0 1 3 0 0 0
Protzia PARASITE 0 1 0 0 0 0 0 0
TOTAL 5 1 0 1 3 0 0 0

NA = Not Available

• TABLEJ-3 

MACROBENTHIC SURVEY RESULTS 

DIPTERA 
Chironomidae COLLECTOR 93 186 48 19 46 '0 5 14 
Tipula SHREDDER 0 0 0 0 0 0 I 0 
Tabanus PREDATOR 0 0 I 0 0 0 0 0 
Bezzia PREDATOR 0 0 I 0 0 0 0 0 
Stratiomys COLLECTOR I 0 0 0 0 0 0 0 
TOTAL 94 186 50 19 46 0 6 14 

OLIGOCHAET A COLLECTOR 2 4 2 0 24 15 

MOLLUSCA 
Pisidium FILTERER 0 O. 0 0 0 113 15 15 
Planorbidae SCRAPER 0 0 0 0 0 0 0 I 
Physidae SCRAPER 31 37 2 0 3 184 I 5 
TOTAL 31 37 2 0 3 297 16 21 

CRUSTACEA 
Orconectes COLLECTOR 0 0 0 3 0 0 0 0 
Hyalella COLLECTOR 17 20 0 I 0 0 62 0 '. Caecidotea COLLECTOR 0 0 0 0 0 0 0 6 
TOTAL 17 20 0 4 0 0 62 6 

HIRUDINEA PARASITE 0 0 0 0 2 0 

HYDRACHNIDIA 
Rhyncholirnnochares PARASITE 5 0 0 I 3 0 0 0 
Protzia PARASITE O· 0 0 0 0 0 0 
TOTAL 5 0 3 0 0 0 

NA = Not Available 

• 



Statle of wha 3jeroei
Richard J.. Codey Department of Environmental Protection Bradley M. Campbell

Acting Governor Division of Parks and Forestry Commissioner

Office of Natural Lands Management
Natural Heritage Program

P.O. Box 404
Trenton, NJ 08625-0404

Tel. #609-984-1339
Fax. #609-984-1427

January 20, 2005
Jean Oliva
TRC Environmental Corporation
5 Waterside Crossing
Windsor, CT 06095-1563

Re, Shieldalloy Metallurgical Corporation, 12 West Boulevard, Newfield, NJ

Dear Ms. Oliva:

Thank you for your data request regarding rare species information for the above referenced project site in Newfield
Borough and Vineland City, Gloucester and Cumberland Counties.

Searches of the Natural Heritage Database and the Landscape Project (Version 2) are based on a representation of the
boundaries of your project site in our Geographic Information System (GIS). We make every effort to accurately transfer
your project bounds from the topographic map(s) submitted with the Request for Data into our Geographic Information
System. We do not typically verify that your project bounds are accurate, or check them against other sources.

We have checked the Natural Heritage Database and the Landscape Project habitat mapping for occurrences of any rare. wildlife species or wildlife habitat on the referenced site. Please see Table 1 for species list and conservation status.

Table I (on referenced site).

1Common Name IScientific Name I Federal Status IState status IGrank ISrank
Ieastern box turtle iTerrapene carolina Special Concern I G5 I S5B

Neither the Natural Heritage Database nor the Landscape Project has records for any additional rare wildlife species or
wildlife habitat within 1/4 mile of the referenced site.

We have also checked the Natural Heritage Database for occurrences of rare plant species or natural communities. The
Natural Heritage Data Base does not have any records for rare plants or natural communities on or within 1/4 mile of the
site.

Attached are lists of rare species and natural communities that have been documented from Gloucester and Cumberland
Counties. If suitable habitat is present at the project site, these species have potential to be present.

Status and rank codes used in the tables and lists are defined in the attached EXPLANATION OF CODES USED IN NATURAL
HERITAGE REPORTS.

If you have questions concerning the wildlife records or wildlife species mentioned in this response, we recommend that
you visit the interactive I-Map-NJ website at the following URL, http://www.state.nj.us/dep/gis/imapnj/imapnj.htm or
contact the Division of Fish and Wildlife, Endangered and Nongame Species Program.

PLEASE SEE THE ATTACHED 'CAUTIONS AND RESTRICTIONS ON NHP DATA'.

New Jersey is an Equal Opportunity Employer
Recycled Paper

• ~tat£ of ~ £tu Jj£n3£1l 
Richard J., Codey 
Acting Governor 

Department of Environniental Protection 

Division of Parks and Forestry 

Bradley M. Campbell 
Commissioner 
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Jean Oliva 
TRC Environmental Corporation 
5 Waterside Crossing 
Windsor, CT 06095-1563. 

Office of NaturClI Lands Management 
Natural Heritage Program 

P.O. Box 404 
Trenton, NJ 08625-0404 

Tel. #609-984~1339 
Fax. #609-984-1427 

January 20, 2005 

Re: Shieldalloy Metallurgical Corporation, 12 West Boulevard, Newfield, NJ 

Dear Ms. Oliva: 

Thank you for your data request regarding rare species information for the above referenced project site in Newfield 
Borough and Vineland City,.Gloucester and Cumberland Counties. 

Searches of the Natural Heritage Database and the Landscape Project (Version 2) are based on a representation of the 
boundaries of your project site in our Geographic Information System (GIS). We make every effort to accurately transfer 
your project bounds from the topographic map(s) submitted with the Request for Data into our Geographic Information 
System We do not typically verify that your project bounds are accurate, or check them against other sources. 

We have checked the Natural Heritage Database and the Landscape Project habitat mapping for occurrences of any rare 
, wildlife species or wildlife habitat on the referenced site. Please see Table 1 for species list and conservation status. 

Table 1 (on referenced site . 
Common Name Scientific Name Federal Status State Status 

eastern box turtie Terrapene carolina Special Concern 

Neither the Natural Heritage Database nor the ,Landscape Project has records for any additional rare wildlife species or 
wildlife habitat within 114 mile of the referenced site. 

We have also checked the Natural Heritage Database for occurrences ofrare plant species or natural conununities. The 
Natural Heritage Data Base does not have any records for rare plants or natural communities on or within 114 mile of the 
site. 

Attached are lists of rare species and natural communities that have been documented from Gloucester and Cumberland 
Counties. If suitable habitat is present at the project site, these species have potential to be present. 

Status and rank: codes used in the tables and lists are defined in the attached EXPLANATION OF CODES USED IN NATURAL 
HERITAGE REpORTS. 

If you have questions con,ceming the wildlife records or wildlife species mentioned in this response, we reconunend that 
you visit the interactive I-Map~NJ website at the following URL, http://www.state.nj.us/dep/gis/imapnj/imapnj.htrnor 
contact the Division of Fish and Wildlife, Endangered and Nongame Species Program 

PLEASE SEE THE ATTACHED 'CAUTIONS AND RESTRICTIONS ON NHP DATA' . 

New Jersey is an Equal Opportunity Employer 
Recycled Paper 



Thank you for consulting the Natural Heritage Program. The attached invoice details the payment due for processing this
data request. Feel free to contact us again regarding any future data requests.

Sincerely,

Herbert A. Lord
Data Request Specialist

cc: Robert J. Cartica
Lawrence Niles
NHP File No. 05-3907551

• 

• 

• 

Thank: you for consulting the Natural Heritage Program. TIle attached invoice details the payment due for processing this 
data request. Feel free to contact us again regarding any future data requests. 

. cc: Robert J. Cartica 
Lawrence Niles 

. NHP File No. 05-3907551 

Sincerely, 

~.a.~ 
Herbert A. Lord 
Data Request Specialist 



a CAUTIONS AND RESTRICTIONS ON NATURAL HERITAGE DATA

The quantity and quality of data collected by the Natural. Heritage Program is
dependent on the- research- and observations of many individuals and organizations. Not
all of this information is the result of comprehensive or site-specific field surveys. Some
natural areas in New Jersey have never been thoroughly surveyed. As a result, new
locations for plant and animal species are continuously added to the database. Since data
acquisition is a dynamic, ongoing process, the Natural Heritage Program cannot provide a
definitive statement on the presence, absence; or condition of biological elements in any
part of New .Jersey. Information supplied by the' Natural Heritage Program summarizes
existing.data known to the program at the time of.the request regarding the.biological
elements or locations in question. They should never be regarded as final statements on
the elements or areas being considered, nor should- they besubstituted for on-site surveys
-required for environmental assessments. The attached data is. provided as one source of
information to assist others in. thepreservation of natural diversity.

This office cannot provide a letter.of interpretation or a statement addressing the.
classification of wetlands as defined by the Freshwater Wetlands Act. Requests for such
determination should be sent to the DEP Land Use Regulation Program, P.O. Box 401,.. Trenton, NJ 08625-0401.

The Landscape Project was developed by the Division of .Fish .& Wildlife,
Endangered and Nongame Species Program to map critical habitat for-.rare animal
species. Some of the rare species data inthe Landscape Project is in the Natural Heritage
Database., while other records were. obtained from other sources. -Natural Heritage
Database response letters will list all Species (if any) found during a' search of the
Landscape Project. However, any reports that. are included with the response letter will
only reference specific. records if they are in the Natural HeritageDatabase. This office.
cannot answer' any inquiries about- the Landscape Project. -.All questions should be

'directed to the DEP Division of Fish and Wildlife, Endangered and Nongame Species
Program, P.O. Box 400, Trenton, NJ 08625-0400.

This cautions and restrictions notice'must be included whenever information
provided by the Natural Heritage Database is published.

J NJ Department of Environmentat Protection

DisiNa of arks and s a g

Natual Lads Management
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CAUTIONS AND RESTRICTIONS ON NATURAL HERITAGE DATA 

The quantity and quality of data collected by the Natural.' Heritage Program is 
dependent on the, research ,and observations of many individuals and organizations. Not 
all of this information is the result of comprehensive or site-specific field surveys. Some 
natural areas in 'New Jersey have never been thoroughly' surveyed. As a result, new 
locations for plarit and animal species are continuously added to the database. Sincedata 
acquisition is a.dynamic, ongoing process, the Natural Heritage Program cann'ot provide a 
definitive statement on the presence,absence;' or condition' of biological 'elements ,in any 
part of New Jersey. Information supplied by the' Natural Heritage Program summarizes 
existing ' data known to tbe program at the time of the request regarding the ,biological 
elements or locatio'nsin question. They should never be rega'rded as final statell!ents on 
the elements or areas being consjdered, nor should, they be substituted for on-site surveys 

, required for e.nvironmental assessments. The attached data is, provided as 6ne source of 
information to assist others in the'preservation of ,natural divers'-o/. ' " , 

. This office cannot provide a letter of interpretation or a statement addr~sslng' the' 
classification o{wetli:mds as defined by the Freshwater Wetlands Act. Requests for such 
determination should be sent to the DEP Land Use Regulation Program, P.O. Box 401~ 
Trenton', NJ 08625-040'1. ' " , ' 

-
The Landscape Project was developed by the Division ofFish ,& Wildlife, ' 

'Endangered and, Nongame Species Program to map critical' habitat for ':rare animal 
species. Some of the rare species data in the Landscape Project is in the Natural H'eritage 
Database" while other records were obtained from other source's. 'Natural Heritage 
Databas'e response letters will list all species (if any) found during a'search of the 
Landscape Project. However, any reports that are included with' the response letter will 
only reference specific records if they are in the Natural HeritageDatabase.' This office, 
cannot answer, ~ny inquiries about the Landscape Project. "All questions should be 
'directed to the DEP Division' of Fish, and Wildlife, Endangered and Nongame' Species 
Program, P.O. Box 400, Trenton, NJ 08625-0400. 

This cautions and restrictions no,tice :must be included whenever information 
provided by th~ Natural Herit~ge, Database is published. 

Q9W_"f.....,~"".'''--Division of Parks and Forestry , 

, ,'\~ Natural Lands Management 



EXPLANATIONS OF CODES USED IN NATURAL HERITAGE REPORTS

FEDERAL STATUS CODES

The following U.S. Fish and Wildlife. Service categories and their definitions of endangered and threatened plants and animals have been modified from the

U.S. Fish and Wildlife Service (F.R. Vol. S0 No. 188; Vol. 61 ,No. 40; F.R. 50 CFR Part 17). Federal Status codes reported for species follow the most recent

listing.

LE Taxa formally listed as endangered. -

LT Taxa formally listed as threatened.

PE Taxa already proposed to be formally listed as endangered.

PT Taxa already proposed to be formally listed as threatened.

C Taxa for which the Service currently has on file sufficient information on biological vulnerability and threat(s) to support proposals to list

- them as -endangered or threatened species. "

SIA Similarity of appearance species.

STATE STATUS CODES

Two animal lists provide state status codes after the Endangered and Nongame Species Conservation Act of 1973 (NSSA 23:2A-1 3 et. seq.): the list of

* ndangered species (NJ.A.C. 7:25-4.13) and the list defining status of indigenous, nongame wildlife species of Newjersey (NJ.A.C. 7:25-4.17(a)). The status

of animal species is determined- by the Nongame and Endangered Species Program (ENSP). The state status codes and definitions provided reflect the.most

recent lists that were revised in the New jersey Register, Monday, June 3, 1991.

D Decmlining species-a species which has exhibited a continued decine in" population numbers over the years.

E Endangered species-an endangered species is one whose prospects for survival within the state are in-immediate danger due to one or

-many factors - a-loss of habitat, over exploitation, predation, competition, disease. An endangered species requires immediate

assistance or extinction will probably follow.

EX Extirpated species-a species that formerly occurred in New jersey, but Is not now known to exist within the state.

I Introduced species-a specles-not native to New jersey that could not have established itself here without the assistance of man.

INC Increasing species-a species whose population has exhibited a significant increase, beyond the normal range of its life cycle, over a long

- term period.

T Threatened species-a species that may become endangered if conditions surrounding the species begin to or continue to deteriorate.

P Peripheral species-a species whose occurrence in Newjersey is at the extreme edge of its present natural range. ..

S Stable species-a species whose population is not undergoing any long-term increaseldecrease within its natural cycle.

U Undetermined species-a species about which there Is not enough Information available to determine the status.

tatus for animals separated by a slash(/) indicate a duel status. First'status refers to the state breeding population, and the second status refers to the

migratory or winter population.

• EXPl,ANATIONS OF CODES USED IN NATURAL HERITAGE REPORTS 

fEDERAL STATUS CODES 

The following U.S. f'isti and Wild life. Service categories and their definitions of endangered and threatened plants and animals have been modified from the 

U.s. Fish and Wildlife Service (F .R. Vol. SO No. 188; Vol. 61, No. 40; F.R. SO CFR Part 17). federal Status codes reported for species follow the most recent 

listing. 

LE Taxa formally listed as endangered .. 

L T Taxa formally listed as threatened. 

PE Taxa already proposed to be formally lis'ted as endangered. 

PT Taxa already proposed to be formally listed as threatened, 

C Taxa for which the Service currently has on file sufficient inform,ation on biological vulnerability and threat(s) to support proposals to list 

them as 'endangered or threatened species. ' 

S/A Similarity (If appearance species. 

STATE STATUS CODES 

Two animal lists provide state status codes after the E~dan~ered and Non~ame Species Conservation Act of 1973 (NSSA 23:2A-13 et. seq.): the list of 

: .' ndangered species (NJ .. A.C. 7:25-4.13) and the list defining status of indigenous, nongame wildlife s'pecles of New Jersey (N.J.A.C. 7:25-4.17(a)). The ,status 

, o'r animal ~pecies is determin;-~' by-th~-Nonga~;;'-;;-d- End~nge~;;-dSp·ecies-p~~g-r;;;TENSP). The~ate status '~~d~-;-~~definitl6n~ provid~;flect th-e'most 

recent lists that were revised in the New Jersey Register. Monday. June 3, 1991. ' 

\ 
o Dedining species-a species which has exhibited a continued dedlne in' populati(ln numbers over the years. 

, . . ' 
E Endangered species-an endangered species Is' one whose prospects for survival.withln the state are In' immediate danger due to one or 

,many factors - a,loss of habitat, over exploitation, predation, competition, disease. An endangered species requires immediate 

assistance or extinction will probably follow. 

EX Extirpated species-a species that fQrmerly occurred in New jersey. but Is not now known to exist within the state . 

. Introd~ced species-a,sp.;cles'not native to New jersey that could not haY,: established itself here without the assistance of man. 

r· 

INC Increasing species-a species whose population has exhibited a significant increase, bey~nd the normal range of it; life cycle, over a long 

term period. 

T Threatened species-a species that may become endangered if conditions surrounding the species begin to or contlnlle to deteriorate. 

P Peripheral 'species-a species whose occurrence in Newjersey is at the extreme edge of Its pres~nt natural range. 

S Stable species-a species whose population Is not ul)dergoing any long-term increase/decrease within its natural cycle. 

U Undetermined species-a species about which there Is not enough Information available to determine the status . 

• tatus for animals separated by a slash(f) indicate a duel status. First'status refers to thl! state breeding population, and the sec'ond status refers to the 

migratory or winter population. 
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Plant taxa listed as endangered are from New Jersey's official Endangered Plant Species List NJ.S.A. 131B1-15.151 et seq.

E Native NewJersey plant species whose survival in the State or nation is In jeopardy, -

REGIONAL STATUS CODES FOR PLANTS

LP Indicates taxa listed by the Pinelands Commission as endangered or threatened within their legal jurisdiction. Not all species currently

tracked by the Pinelands Commission are tracked by the Natural Heritage Program. A complete list of endangered and threatened

Pineland species is included in the NewJersey Pinelands Comprehensive Management Plan.

EXPLANATION OF GLOBAL AND STATE ELEMENT RANKS

The Nature Conservancy has developed a ranking system for use in identifying elements (rare species and natural communities) of natural diversity most

endangered with extinction. Each element is ranked according to its global, national, and state (or subnational in other countries) rarity. These ranks are used

to prioritize conservation work so that the most endangered elements receive attention first. Definitions for element ranks are after The Nature Conservancy

( 982: Chapter 4, 4.1-1 through 4.4.1.3-3).

GLOBAL ELEMENT RANKS

G I Critic-ally imperiled globally because of extreme rarity (5 or fewer occurrences or very few remaining individuals or acreso, or because of

some factor(s) making It especially vulnerable to extinction. " •

G2 Imperiled globally because of rarity (6 to 20 occurrence5 or few remaining individuals or acres) or because of some fact6r.s) making it

very vulnerable to extinction throughout its range.

G3 Either very rare and local throughout its range or found locally (even abundantly at sorie of Its locations) in a restricted range (e.g., a

single western state, a physlographic region in the East) or because of other factors making it vulnerable to.extinction throughout it's

range; with the number of occurrences in the-range of 21 to 100.

G4 Apparently secure globally; although it may be quite rare in parts of its range, especially at the periphery.

GS Demonstrably secure globally; although it may be quite rare in parts of its range, especially attthe periphery.

CH Of historical occurrence throughout its range I.e., formerly part of the established blota, with the expectation that it may be rediscovered.

CU Possibly In peril range-wide but status uncertain; more information needed.

CX Believed to be extinct throughout range (e.g., passenger pigeon) with virtually no likelihood that it will be rediscovered.

C? Species has not yet been ranked.

STATE ELEMENT RANKS

$1 Critically imperiled in NewJersey because of extreme rariy (5 or fewer occurrences or very few remaining individuals or acres). Elements

so ranked are often restricted to very specialized conditions or habitats and/or restricted to an extremely small geographical area of the

state. Also included are elements which were formerly more abundant, but because of habitat destruction or someother critical factor of

its biology, they have .been demonstrably reduced in abundance. In essence, these are elements for which, even with intensive searching,

sizable additional occurrences are unlikely to be discovered.
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plant taxa listed as endangered are from New jersey's official Endangered Plant Species List NJ.S.A. 131 B-1 5.1 51 et seq. 

E Native New jersey plant species whose survival in the State or nation is In jeopardy •. 

REGIONAL STATUS CODES FOR PLANTS 

LP Indicates taxa listed by the Pinelands Commission as endangered or threatened within their legal jurisdittion. Not all species .:;urrently 

tracked by the Pinelands. Commission are tracked by the Natur~1 Herit~·ge Prog~am. A complete list of endangered and threatened 

Pineland species is included in the New jersey Pinelands Comprehensive Managemen·t Plan. 

·EXPLANATION OF GLOBAL AND STATE ELEMENT RANKS 

-.. . . 

The Nature Conservancy has developed a ranking system for use in identifying elements (rare species and natural communities) of natural diversity most 

endangered with extinctio·n. Each element is ranked according to its gfobal, national, and state (or subnatlonal in other countries) rarity. These ranks are used 

to prioritize conservation work so that the most ·endangered elements receive attention first. Definitions for e.lement ranks are after The Na.ture Cc;>nservancy 

(1982: Chapter 4, 4.1-1 through 4.4.1.3-3). 

GLOBAL ELEMENT RANKS 

Gl Critic:ally imperiled globally because of extreme rarity (5 or fewer occurrences or veri few remaining individuals or acresJ,;.qr because of 

some factor(s) making It especially vulnerable t.o extinction .. 

. .. ~. 
G2 Imperiled globally because of rarity (6 to 20 occurret\ce~ or feW remaining individuals or acres) or because of some factor.{s) making it 

ve·ryvulnerable to e,xtinction throughout its range. 

G3 . Either very rare and local throughout its qnge or found locally (even abundantlyat some .pf Its locations) in a rest~ieted range (e.g., a 

single western state, a physiographic region in the East) or because of other factors making it vulnerable to .extinction throughout it's 

range; with the number of oc.:;urrences in the"range of 21 to 1 00. 

G4 Apparently secure globally; although it may be quite rare in parts· of its range, especially ·at the periphery. 

GS Demonstrably secure g)obally; although it may be quite rare in parts of its range, especially attlie periphery. 

GH Of historical occurren.:;e throughout its range I.e .• formerly part of the established biota, with the expectation that it may be rediscovered. 

GU· Possibly in peril range-wide but status uncertain; more inform;ttlon needed. 

GX Believed to be extinct throughout range (e.g .• passenger pigeon) with virtually no likelihood that it will be redi~covered. 

C? Species has not yet been ranked. 

STATE ELEMENT RANK5 

51 

• 
Critically imperiled in New Jersey because of extreme rarity (5 or fewer occurrences or very few remaining individuals or acres). Elements 

. I 

so ranked are often reHricted to very specialized conditions or habitats and/or restricted to an extremely small geographical area of the 

state. Also included are elements which were formerly more ab~ndant, but· because of habitat destruction or some other critical factor of 

its biology, they have .been demonstrably reduced .in abundance. In essenCe. these are elements for which, even with intensive searching, 

sizable additional occurrences are unlikelY to be disco~ertid. 
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S2 Imperiled in New Jersey because of rarity (6 to 20 occurrences). Historically many of these elements may have been more frequent but

are now known from very few extant occurrences, primarily because of habitat destruction. Diligent searching may yteld additional

occurrences.

S3 Rare in state with 21 to 100 occurrences (plant species in this category have only 2 1 to 50 occurrences): Includes elemerts which are

widely distributed in the state but with small populations/acreage orelements with restricted distribution, but locally abundant. Not yet

imperiled in state but may soon be if current trends continue.. Searching often yields additional occurrences.

S4 Apparently secure in state, with-many occurrences.

55 Demonstrably secure in state and essentially ineradicable under present conditions.

SA Accidental in state, Including-species (usually birds or butterflies) recorded once or twice or only at very great intervals, hundreds or even

thousands of miles outside their usual range; a few of these species may even have bred on the one or two occasions they were recorded;

examples include European strays or western birds on the East Coast and vice-versa.

-SE Elements that are clearly exotic in NewJersey including those taxa not native to North America (introduced taxa) or taxa deliberately or

accidentally introduced Into the State from other parts of North America (adventive taxa). Taxa ranked SE are not a conse.rvationpriority

(viable introduced occurrences of G1 or G2 elements may be exceptions).

SH I Elements of historical occurrence in NewJersey. Despite some searching of historical occurrences and/or potential habltAt, no extant

occurrences are known. Since not all of the historical occurrences have been field surveyed, and unsearched potential hab6itat remains,

historically ranked taxa are considered possibly extant, and remain a conservation'priority for continued field work.

SP Element has potential to occur in NewJersey, but no occurrences-have been reported.

SR Elements reported from New Jersey, but without persuasive documentation which would provide a basis for either accepting'or rejecting

the report. In some instances documentation may-exist, but as of yet, its source or location has not been determined.

SRF Elements erroneously reported from New Jersey, but this error persists in the literature.

SU - Elements believed to be in peril but the degree of rarity uncertain. Also included are rare taxa of uncertain taxonomical standing. More

Information is needed to resolve rank.

SX Elements that have been determined or are presumed to be extirpated from NewJersey. All historical occurrences have been searched

and a reasonable search of potential habitat has been completed. Extirpated taxa are not a current conservation priority.

SXC Elements presumedextirpated from NewJersey, but nativepopulations collected from the wild exist in cultivation.

SZ Not of practical conservation concern In NewJersey, because there are no definable occurrences, although the taxon is native and

- appears regularly In the state. An SZ rank will generally be used for long distance migrants whose occurrences during their migrations

are too irregular (in terms of repeated visitation to the same locations), transitory, and dispersed to be reliably identified, mapped and

protected. In other words, the migrant regularly passes through the state, but enduring, mappable element occurrences cannot .be

defined.

Typically, the SZ rank applies to a non-breeding population (N) In the state - for example, birds on migration. An SZ rank may in a few
instances also apply to a breeding population (B), for example certain lepidoptera which regularly die out every year with no significant

return migration.

• 

• 

• 

S2 
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Imperiled in New Jersey because of rarity (6 to 20 occurrences). Historically many of these elements may have been more frequent but 

are now known fron, very few extant occurrences, primarily because of habitat destruction., Diligent searching 'may yteld':.a;dditional 

occu rrences. ~: 

..• J 
S3 Rare in state with 21 to 100 occurrences (plant species In this category have only 21 to SO occurrences); Indudes eleme,:{ts which are, 

widely distributed' in the state but with small populations/acreage orelements with restricted distribution, but locally abundant. Not yet 

imperiled in state but may soon be if current trends continue., Searching often yields additional occurrences. ' 

S4 Apparently secure in state, with' many occurrences. 

S5 Demonstrably secure i'n state and essentially ineradicable under present conditions. 

, , 

SA Accidental in state, Inclu<jing'specles (usually birds or buttern~es) recorded once or twice or only at'very great intervals. hundreds or even 

thousands of miles outside their usual range; a few of these species may eVen have bred on the one or two occasions they were recorded; 

examples include European strays or western birds on the East Coast and vice-versa. 
, \ 

,SE' Elements that are clearly exotic in N'ew Jersey including those taxa not native to North America (introduced taxa) or taxa deliberately or 

aCCidentally introduced Into the State 'from other' parts of North America (adventive taxa). Taxa ra~ked Sf ~re !lot:a cons~,rvation,priority 
(viable introduced occurrences of Gl or G2 ,elements may be exceptions). 

~ .. ~. 
SI-! 

. . '. -. ..- ": .... /)-:' . 

Elements of historical .occurrence In New Jersey. Despite some searching of historical occurrences and/or potential hablt~:, no extant 

occurrences are known. Since not all of the historical occurrences have been field surveyed, and unsearched pote'ntial ha:bitat remains, . . . .... . ...>;.'\: 

historically ranked taxa are considered possibly extant, and remain a conservation 'priority forcontinued field work. ' 

SP Element has potential to occur in New Jersey, but' n,o occurrences'have been reported. 

SR Elements reported fr,om New Jersey, but without persuasive documentation which would provide a basis fO.r either 'accepting' or rejecting 

the report. In some instances documentation may'exist, but as bf yet, 'Its source or location 'has not been determined. 

SRF Elements erroneously reported from New Jersey, but this error persists In the literature. 

SU , Elements believed to be in peril but the degree of rarity uncertain. Also Included are rare taxa of uncertain taxonomical standing. More 

informati.on is needed to resolve rank. 
", 

SX Elements that have been determined or are presumed to be extirpated from New Jersey. All historical occurrences have been searched 

and a reasonable search of potential habitat has been completed. Extirpated taxa are not a current conservation priority. 

SXC Elements presumed extirpated from New Jersey, but native populations collected from the wild exist in cultivation. 

'SZ Not of practical conservation concern In New Jersey, because there are no definable occurrences, although the taxon is native and 

appears regularly in the state. An SZ rank will generally be used for long distance migrants whose occurrences during ,their migrations 

are too irregular (in terms of repeated visitation to the same locations), transitory, and dispersed t~ be reliably identified, mapped and 

protected. In other words, the '!1lgrant regularly passes through the state, but enduring, mappable element occurrences cannot ,be 

defined. 

Typically, the SZ rank applies to a non-breeding population (N) in the state - for example. birds on migration. An SZ rank may in a few 

instances also apply to a breedi',lg population (B), for example certain lepidoptera which regularlY die out every year with no significant 

return migration. 
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Although the SZ rank typically applies to migrants, it should not be used indiscriminately. Just because a species is on migration does

not mean it receives an SZ rank. SZ will only apply when the migrants occur In an Irregular, transitory and dispersed manner.

B Refers to the breedingpopulation of the element In the state.

N Refers to the non-breeding population of the element in the state.

T Element ranks containing a "T" indicate that the infraspecific taxon is being ranked differently than the full species. For example Stachys

pa/ustrisvar. homotricha is ranked "GST? SH" meaning the full species is globally secure but the global rarity of the var. hOmotricha has

not been determined; in NewJersey the variety is ranked historic.

Q Elements containing a "Q" in'the global portion of-its rank indicates that the taxon is of questionable, or uncertain taxonomical standing,

e.g., some authors regard It as a full species, while others treat it at the subspeclfic level.

.1 Elements documented from a single location.

Note: To express uncertainty, the most likely rank is assigned and a question mark added (e.g., G2?). A range is indicated by combining two ranks (e.g.,

GIG2,SIS3).

IDENTIFICATION CODES

* hese codes refer to whether the identification of the species or community has been checked by a reliable individual and is indicative of significant-habitat.

Y y Identification has been verified and is indicative of significant habitat.

BLANK Identification has not been verified but there is no reason to believe it is not indicative of significant habitat.

Either it has not been determined If the. record Is indicative of significant habitat or the identification of the species or

- community maybe confusing or disputed.

A e4sed Sepmbeber 1b9

• Page 4 

Although the 5Z rank typically applies to migrants, it should not be used indiscrimlnately~ Just because a species is on migration does 

not mean it receives an SZ rank. SZ will only apply when the migrants occur in an irregular, transitory and dispersed manri:er . 
. " 

I 
B· Refers io the breeding.population of the elenient in the state. 

N Refers to the non-breeding population of the element in the state. 

-' . . 

T Element ranks containing a "r indicate that the infraspecific taxon is being ranked differ~ntly than the full--;;pecies. For example Sraihys 

pa!usrrisvar. homorricha Is ranked "GSn SH" meaning the full species is globally secure but the global rarity of the var. hotriorricha has 

not been determined; in lIIew Jersey the variety is ranked historic. 

, . 
Q Elements containing a "Q" inthe global portion ot-its rank indicates that the taxon is of questionable, or uncertain taxonomical st~nding, 

e.g., some authors regard it as a full species, while others treat it at the subspeclflc level. 

. I Elements documented from a single location. 

Note: To express uncertainty, the most likely rank is assigned and a question mark added (e.g., G2?). A range is indicated by combining two ranks (e.g., 

GIG2,5153). 
;'} 

IDENTIFICATION CODES 

- . 

. ehese codes refer to wh~ther the identification of the species or c.om~unity has be~n checked by a reliable indiVidual and is indicative of signif.ic~nt·habitat. 

. Y 

BtANK 

• 

Identification has been verified and ·is indicative of significant habitat . 

Identification has not been verified but there is no reason to believe it is not indicative of significant habitat. 

Either it has not been determined If the. record Is indicative of significant habitat or the identification of the species or 

community Illay he confusing or disputed. 

Re~d September 1998 

\ 
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30 AUG 2004

CUMBERLAND COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COMMON NAME "FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANK SRANK

*-* Vertebrates

ACCIPITER COOPERIE

AMBYSTOMA TIGRINtUM TIGRINUM

AMMODRAMUS HENSLOWIT

AMMODRAMUS SAVANNARUM

ARDEA HERODIAS

BUTEO LINEATUS

CALIDRIS CANUTUS

CIRCUS CYANEUS

CISTOTHORUS PLATENSIS

ýCROTALUS HORRIDUS HORRIDUS

ELAPHE GUTTATA GUTTATA

EUMECES FASCIATUS

FALCO PEREGRINUS

HALIAEETUS LEUCOCEPHALUS

HYLA ANDERSONII

HYLA CHRYSOSCELIS

IXOBRYCHUS EXILIS

LATERALLUS JAMAICENSIS

MELANERPES ERYTHROCEPHALUS

NOTROPIS CHALYBAEUS

PANDION HALIAETUS

PASSERCULUS SANDWICOE"NSIS

PITUOPHIS MELANOLEUCUS

MELANOLEUCUS

POOECETES GRAMINEUS

STERNA ANTILLARUM

STRIX VARIA

SYNAPTOMYS COOPERI

VIRGINIA VALERIAE VALERIAE

COOPER'S H4AWK

EASTERN TIGER SALAMANDER

HENSLOW'S SPARROW

GRASSHOPPER SPARROW

GREAT BLUE HERON

RED-SHOULDERED HAWK

RED KNOT

NORTHERN HARRIER

SEDGE WREN

TIMBER RATTLESNAKE

CORN SNAKE

FIVE-LINED SKINK

PEREGRINE FALCON

BALD EAGLE

PINE BARRENS TREEFROG

COPE'S GRAY TREEPROG

LEAST BITTERN

BLACK RAIL

RED-HEADED WOODPECKER

IRONCOLOR SHINER

OSPREY

SAVANNAH SPARROW

NORTHERN PINE SNAKE.

VESPER SPARROW

LEAST TERN

BARRED OWL

SOUTHERN BOG LEMMING

EASTERN SMOOTH EARTH SNAKE

LT

T/T

S

E

T/S

S/S

E/T

T

E/U

E

E

E

U

B

E

T

E
D/S

T/T

T/T

T/T

T/T
T

E

E

S

T/T

U

U

G5

GSTS

G4

G5

G5

GS

GS

a5

G5

G4T4

G5T5
GS

G4
G4

G4

G5

G4

G4

G5

G5

G4T4

Gs

G4

05

G5

GSTS

S3B.S4N

S2

SIB

S2B

S2B, S4N

SIBS2N

S3N

SIB, S3N

SIB

S2

Sl

S3

SIB,S?N

SIBS2N

S3

S2

S3B

S2B

82B, S2N

SIS2

S2B

S2B,.S4N

S3

SIB, S2N

SIB

S3B

S2

SU

• 30 AUG 2004 

NAME 

••• Vertebrates 

ACCIPITER COOPERII 

AMBYSTOMA TIGRINUM TIGRlNUM 

AMMODRAMUS HENSLOWII 

AMMODRAMUS SAVANNARllM 

ARDEA HERODIAS 

BUTEO LINEATUS 

CALIDRIS CANUTUS 

CIRCUS CYANEUS 

CrSTOTHORUS PLATENSIS 

,CROTALUS HORRIDUS HORRIDUS 

ELAPHE GUTTATA GUTTATA 

EllMECES FASCIATUS 

FALCO PEREGRINUS 

HALIAEETUS LEUCOCEPHALUS 

HYLA ANDERSONII 

HYLA CHRYSOSCELIS 

!J(OBRYCHilS EXIL!S 

LATERALLUS JAMAICENSIS 

MELANERPES ERYTHROCEPHALUS 

NOTROPIS CHALYBAEUS 

PANDION HALIAETUS 

PASSERCULUS SANDWICHENSIS 

PITUOPHIS MELANOLEUCUS 

MELANOLEUCUS 

POOECETES,GRAMINEUS 

STERNA ANTILLARllM 

STRIX VARIA 

SYNAPTOMYS COOPERI 

VIRGINIA VALERIAE VALERlAE 

• 
CtlMBERLAND COUNTY 

RARE SPECIES AND NA~ COMMUNITIES PRESENTLY REQORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME '"FEDERAL STATE REGIONAL 

STATUS STATUS STATUS 

COOPER'S HAWK TIT 

EASTERN TIGER SALAMANDER E 

HENS LOW 'S SPARROW E 

GRASSHOPPER SPARROW TIS 
GREAT BLUE HERON SIS 

RED-SHOULDERED HAWK EIT 

RED KNOT T 

NORTHERN HARRIER E/U 

SEDGP: WREN E 

TIMBER RATTLESNAKE E 

CORN SNAKE E 
FIVE-LINED SKINK U 

PEREGRINE FALCON E 

BALD EAGLE LT E 

PINE BARRENS TREE FROG T 

COPE'S GRAY TREEFROG E 
LEAST BITTERN D/S 

BLACK RAIL TIT 

RED-HEADED WOODPECKER TIT 
I RONCOLOR SHINER 

OSPREY TIT 
SAVANNAH SPARROW TIT 
NORTHERN PINE SNAKE T 

VESPER SPARROW E 
LEAST TERN E 
BARRED OWL TIT 
SOUTHERN BOG LEMMING U 

EASTERN SMOOTH EARTH SNAKE U 

• 
GRANK SRANK 

GS S3B,S4N 

GsTS S2 

G4 SlB 

GS S2B 

GS S2B,S4N 

Gs SlB,S2N 

GS S3N 

GS SlB,S3N 

GS SlB 

G4T4 S2 

GSTs Sl 

GS 53 

G4 SlB,S?N 

G4 SlB,S2N 

G4 53 

GS S2 

Gs S3B 

G4 S2B 

GS S2B,S2N 

G4 SlS2 

Gs S2B 

Gs S2B;S4N 

G4T4 S3 

GS SlB,S2N 

G4 SlB 

Gs S3B 

GS S2 

GSTS SU 



30 AUG 2004

CUMBERLAND COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COMMON NAME FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANK SRANK

,** Ecosystems

BRACKISH TIDAL MARSH COMPLEX

CAREX STRIATA VAR BREVIS

HERSACEOUS VEGETATION

COASTAL PLAIN INTERMITTENT

POND

FRESHWATER TIDAL MARSH

COMPLEX

PANICUM RIGIDULUM VAR

PUBESCENS - DICHANTHELIUM SP

/ SPHAGNTUM SPP HERBACEOUS

VEGETATION.

PANICUM VIRGATUM HERBACEOUS

VEGETATION

RHEXIA VIRGINICA - PANICUM/

VERRUCOSUM HERBACEOUS

VEGETATION

.BRACKISH TIDAL MARSH COMPLEX

WALTER'S SEDGE COASTAL PLAIN

INTERMITTENT POND HERBACEOUS

VEGETATION

VERNAL POND

FRESHWATER TIDAL MARSH COMPLEX

REDTOP PANICGRASS - ROSETTE

GRASS / SPHAGNUM MOSS COASTAL

PLAIN INTERMITTENT POND

HERBACEOUS VEGETATION

SWITCHMRASS COASTAL PLAIN

INTERMITTENT POND HERBACEOUS

VEGETATION

VIRGINIA MEADOW-BEAUTY - WARTY

PANICGRASS COASTAL PLAIN

INTEýiMITTENT POND HERBACEOUS.

VEGETATION

COMET DARNER

A NOCTUID MOTH

A NOCTUID MOTH

A SILVER-BORDERED FRITILLARY

HENRY-S ELFIN

HESSEL'S HAIRSTREAK

FROSTED ELFIN

THE CONSORT UNDERWING

G4

G?

S2?

S1S3

G3? S2S3

G4? 53?

G2

G?

S2

Si?

SIS3G2G3

Invertebrates

ANAX LONGIPES

APAMEA APAMIFORMIS

APAMEA INEBRIATA

BOLORIA SELENE MYRINA

CALLOPHRYS HENRI CI

CALLOPHRYS HESSELI

CALLOPHRYS IRUS

CATOCALA CONSORS SORSCONI

T

G5

G4

G3G4

GST5

G5

03G4

G3

*G4T2T4

S2S3

S2S4

S2S4

S2

S3S4

$3S4

S2S3

SS3

• 
10 AUG 2004 

,** Ecosystems 

Invertel:>rates 

NAME 

BRACKISH TIDAL MARSH COMPLEX 

CAREX STRIATA VAR BREVIS 

HERBACEOUS VEGETATION 

COASTAL PLAIN INTERMITTENT 

POND 

FRESHWATER TIDAL MARSH 

COMPLEX 

PANICUM RIGIDULUM VAR 

PUBE6CENS '- DICHANTHELIUM SP 

/ SPHAGNUM SPP HERBACEOUS 

VEGETATION 

PANICUM VIRGATUM HERBACEOUS 

VEGETATION 

RHEXIA VIRGINICA - PANICUM 
/ 

VERRUCOSUM HERBACEOUS 

VEGETATION 

ANAX LONGIPES 

APAMEA APAMIFORMIS 

APAMEA INEBRIATA 

BOLORIA SELENE MYRINA 

CALLOPHRYS HENRICI 

CALLOPHRYS HESSELI 

CALLOPHRYS IRUS 

CATOCALA CONSORS SORSCONI 

• 
CUMBERLAND COUNTY 

RARE .SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME 

'BRACKISH TIDAL MARSH COMPLEX 

WALTER'S SEDGE COASTAL PLAIN 

INTERMITTENT POND HERBACEOUS 

VEGETATION 

VERN1\L POND 

FRESHWATER TIDAL MARSH COMPLEX 

REDTOP PANICGRASS - ROSETTE 

GRASS / SPHAGNUM MOSS' COASTAL 

PLAIN INTERMITTENT POND 

HERBACEOUS VEGETATION 

SWITqHGRASS COASTAL PLAIN 

INTERMITTENT POND HERBACEOUS 

VEGETATION 

VIRGINIA MEADOW-BEAUTY - WARTY 

PANICGRASS COASTAL PLAIN 

INTERMITTENT POND HERBACEOUS, 

VEGETATION 

COMET DARNER 

A NOCTUID MOTH 

A NOCTUID MOTH 

A Sn.VER-BORDERED FRITILLARY 

HENRY'S ELFIN 

HESSEL'S HAIRSTREAK 

FROSTED ELFIN 

THE CONSORT UNDERWING 

FEDERAL 

STATUS 

'. 

STATE 

STATUS 

T 

T 

REGIONAL 

STATUS 

GRANK 

G4 

G? 

G3? 

G4? 

G2 

G? 

G2G3 

G5 

G4 

G3G4 

GSTS 

G5 

G3G4 

G3 

'G4:1'2T4 

SRANK 

S2? 

SlS3 

S2S3 

S3? 

S2 

Sl? 

S1S3 

S2S3 

S2S4 

S2S4 

62 

S3S4 

S3S4 

S2S3 

61S3 

• 
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30 AUG 2004

CUMBERLAND COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COMMON NAME- FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANK SHANK

CATOCALA PRETIOSA PRETIOSA

CELITHEMIS MARTHA

CELITHEMIS VERNA

CHLOROPTERYX TEPPERARIA

CISTHENE KENTUCKIENSIS

ENALLAGMA PICTUM

ENALLAGMA RECURVAT'UM

EUSARCA FUNDARIA

FARONTA RUBRI PENNI S

GOMPHUS APOMYIUS

HEMARIS GRACILIS

HESPERIA ATTALUS SLOSSONA.E

HESPERIA LEONARDUS

IDAEA OBFUSARIA

IDAEA VIOLACEARIA /

LIBELLULA AURIPENNIS

LIBELLULA AXILENA

LIGUMIA NASUTA

LITHOPHANE LEMMERI

LITHOPHANE LEPIDA ADIPEL

LYCAENA NYLLUS

MACROCHILO HYPOCRITALI S

MACROCHILO SANTERIVALIS

MACROCHILO SP 1

MEROPLEON TITAN

METARRANTHIIS PILOSARIA

METARRANTHIS SP 1

PAPAI PEMA STENOCELI S

PROBLEMA BULENTA

SOMATOCHLORA PROVOCANS

PRECIOUS UNDERWING

MARTHA'S PENNANT

DOUBLE-RINGED PENNANT

ANGLE WINGED EMERALD MOTH

KENTUCKY LICHEN MOTH

SCARLET BLUET

PINE BARRENS BLUET

A GEOMETRID MOTH

PINK STREAK

BANNER CLUBTAIL

GRACEFUL CLEARWING

DOTTED SKIPPER

LEONARD'S SKIPPER

RIPPLED WAVE

A GEOMETRID MOTH

GOLDEN-WINGED SKIMMER

BAR-WINGED SKIMMER

EASTERN PONDMUSSEL

LEMKER'S NOCTUTO MOTH

A NOCTUID MOTH

BRONZE COPPER

A NOCTUID MOTH

'A NOCTUID MOTH

A NOCTUID MOTH

A NOCTUID MOTH

COASTAL BOG METARRAgTHIS

A GEOMETRID MOTH

CHAIN FERN BORER MOTH

RARE SKIPPER

TREETOP EMERALD

G4T2T3

G4

G5

G4

G4

G3

G3

G4

G3G4

G4

G3G4

G3G4T3

G4

G4G5

G4

G5

G5

T G4G5

G3G4

G4T4

GS

04

G3G4

G3

G2G4

G3G4

G3

G4

G2G3

G4

S2S3

$3S4

S2

SU

SH

S3

S3

S2S3

S3

Si

SU

S2S3

S2

S2S4

SIS3

S1S2

S3B, S2N

SI

S2

53S4

S2

S3S4

SIS3

S3

Si

S3S4

S2

S3

S2

$2S3
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NAME 

CATOCALA PRETIOSA PRETIOSA 

CELITHEMIS MARTHA 

CELITHEMIS VERNA 

CHLOROPTERYX TEPPERARIA 

CISTHENE KENTUCKIENSIS 

ENALLAGMA PICTUM 

ENALLAGMA RECURVATUM ' 

EUSl>.RCA FUNDl>.RIA 

Fl>.RONTA RUBRIPENNIS 

GOMPHUS APOMYIUS 

HEMAR18 GRACILIS 

HESPERIA ATTALUS 5LOSSONAE 

HESPERIA LEONARDUS 

IDAEA OBFUSARIA 

IDAEA VIOLACEARIA 
,/ 

LIBELLULA AURIPENNIS 

LIBELLULA AXILENA 

LIGUMIA NASUTA 

LITHOPHANE LEMMERI 

LITHOPHANE LEPIDA ADIPEL 

LYCAENA HYLLUS 

MACROCHILO HYPOCRITALIS 

MACROCHILO SANTERIVALIS 

MACROCHILO SP 1 

MER01'LEON TITAN 

METARRANTHIS PILOSARIA 

METARRANTHIS S1' 1 

PAPAIPEMA STENOCELIS 

PROBLEMA BULENTA 

SOMATOCHLORA PROVOCANS 

' . 
CUMBERLAND COUNTY 

RARE SPECIES AND NATURAL COMMUNlTIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME· FEDERAL STATE REGIONAL 

STATUS STATUS STATUS 

PRECIOUS UNDERWING 

MARTHA'S PENNANT 

DOUBLE-RINGED PENNANT 

ANGLE WINGED EMERALD MOTH 

KENTUCKY LICHEN MOTH 

SCARLET BLUET 

PINE BARRENS BLu~T 

A GEOMETRID MOTH 

PINK STREAK 

BANNER CLUBTAIL 

GRACEFUL CLEARWING 

DOTTED SKIPPER 

LEONARD'S SKIPPER 

RIPPLED WAVE 

A GEOMETRID MOTH 

GOLDEN-WINGED SKIMMER 

BAR-WINGED SKIMMER 

EASTERN PONDMUSSEL T 

LEMMER'S NOCTUID MOTH 

A NOCTUID MOTH 

BRONZE COPPER E 

A NOCTUID MOTH 

' A NOCTUID MOTH 

A NOCTUID MOTH 

A NOCTUID MOTH 

COASTAL BOG METARRANTHIS 

A GEOMETRID MOTH 

CHAIN FERN BORER MOTH 

RARE SKIPPER 

TREETOP EMERALD 

• 
GRANK SRANK 

G4T2T3 S2S3 

G4 S3S4 

G5 S2 

G4 SU 

G4 SH 

G3 S3 

G3 S3 

G4 5253 

G3G4 53 

G4 Sl 

G3G4 SU 

G3G4T3 S2S3 

G4 S2 

G4G5 S2S4 

G4 81S3 

G5 SlS2 

G5 S3B,S2N 

G4G5 Sl 

G3G4 S2 

G4T4 S3S4 

Gs S2 

G4 S3S4 

G3G4 SlS3 

G3 S3 

G2G4 Sl 

G3G4 S3S4 

G3 S2 

G4 S3 

G2G3 S2 

G4 S2S3 
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30 AUG 2004

CUMBERLAND COUNTY

RARE SPECIES AND NATURAL. COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COro.ON NAME FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANK SRANK

SPEYERIA IDALIA

SYMPETRUM AMBIGUOUM

TARACHIDIA SEMIFLAVA

I** Other types

• * Vascular plants

BALD EAGLE WINTERING SITE

MIGRATORY SHOREBIRD

CONCENTRATION SITE

'PRIMEVAL FOREST

AESCHYNOMENE VIRGINICA

AGASTACHE SCROPHULARIIFOLIA

ARETHUSA BULBOSA

ARISTIDA VIRGATA -

ASCLEPIAS RUBRA

ASCLEPIAS VARIEGATA

ASTER CONCOLOR

BIDENS BIDENTOIDES

BOLTONIA ASTEROIDES VAR

ASTEROIDES

CALYSTEGIA SPITHAMAZA

CAREX BARRATTII

CAREX MITCHELLIANA

CAREX TYPHINA

CAREX UTRICULATA

CHENOPODIUM PRATERICOLA

CHIONANTHUS VIRGINICUS

CLITORIA MARIANA

COREOPSIS ROSEA

REGAL FRITILLARY

BLURE-FACED MEADOWHAWK

HALF YELLOW MOTH

BALD.EAGLE WINTERING SITE

MIGRATORY SHOREBIRD

CONCENTRATION SITE

PRIMEVAL FOREST

SENSITIVE JOINT-VETCH

PURPLE GIANT-HYSSOP

DRAGON MOUTH

WAND-LIKE THREE-AWN GRASS

RED MILKWEED

WHITE MILKWEED

EASTERN SILVERY ASTER

ESTUARY BURR-MARIGOLD

ASTER-LIKE BOLTONIA

ERECT BINDWEED

BARRATT'S SEDGE

MITCHELL'S SEDGE

CAT-TAIL SEDGE

BOTThE-SHAPED SEDGE

NARROW-LEAF GOOSEFOOT

FRINGETREE

BUTTERFLY-PEA

ROSE-COLOR COREOPSIS

G3

GS

G4

G?

G?

G3? Si

SH

52

S2S4

LT E LP

LP

LP

G2

G4

G4

GST4TS

G4GS

G5

G4?

G3

G5T4TS

G4GST4TS

G4

G3G4

G5

G5

G5
GS

G5

G3

Si

S2

S2

S2

S2

S2

S2

S2

S2

S1

S4

52

S3

S2

S2

S3

Si

S2

LP

LP

• 
30 AUG 2004 
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CUMBERLAND COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COMMON NAME FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANX

CROTON WILLDENOWII

CUSCUTA CORYLI

CUSCUTA POLYGONORUM

CYPERUS ENGELMANNII

CYPERUS POLYSTACOIYOS

DESMODIUM LAEVIGATUM

DESMODIUM STRICTUM

DESMODIUM VIRIDIFLORUM

DIOSCOREA VILLOSA VAR

HIRTICAULIS

ELATINE AMERICANA

ELATINE MINIMA

ELEOCHARIS EQUISETOIDES

ELEOCHARI S MELANOCARPA

ELEOCHAR IS QUADRANGULATA

ELEOCHARIS TORTILIS

ERAGROSTIS HIRSUTA

ERIOCAULON PARKERI

ERIOPHORUM TENELLUM

EUPATORIUM AROMATICUM VAR

AROMATI CUM

EUPATORIUM CAPI LLIFOLIUM

EUPATORIUM RESINOSUM

GALACTIA VOLUBILIS

GENTIANA AUTUMNALIS

GENTIANA VILLOSA

GNAPHALIUM HELLERI

GRATIOLA VIRGINIANA

HELONIAS BULLATA

HYPERI CUM ADPRESSUM

ELLIPTICAL RUSHFOIL

HAZEL DODDER

SMARTWEED DODDER

ENGELMANN' S FLAT SEDGE

COAST FLAT SEDGE

SMOOTH TICK-TREFOIL

PINELAND TICK-TREFOIL

VELVETY TICK-TREEFOIL

HAIRY-STEM WILD YAM

AMERICAN WATERWORT

SMALL WATERWORT

KNOTTED SPIKE-RUSH

BLACK-FRUIT SPIKE-RUSH

ANGLED SPIKE-RUSH

TWISTED SPIKE-RUSH

STOUT LOVE GRASS

PARKER'S PIPEWORT

ROUGH COTTON-GRASS

SMALLER WHITE SNAKEROOT

DOG-FENNEL THOROUGHWORT

PINE BARREN BONESET

DOWNY MILK-PEA

PINE BARREN GENTIAN

STRIPED GENTIAN

SMALL EVERLASTING

ROUND-FRUIT HEDGE-HYSSOP -

SWAMP- PINK

BARTON'S ST. JOHN'S-WORT

LP

E

GS

G5

Gs

G4Q

G5TS

G5

G4

GE?

G4G5T3Q

LP

I,

E

E

E

E

E

E

E

E

G4

G5

LP G4

G4

G4

GS

* GE

G3

G5

G5T5

Gs

LP G3.

G5

LP G3

G4

G4G5T3?

G5

LP 03

G2G3

SRANK

S2

S2

S2

S2

SI

S3

S2

S2

S2

S2

S2

51

S2

S1

S1.1

S2

51

Sl

S2

SH

S3

SX. 1

SH

S2

S3

S2

LT

5 • 30 AUG 2004 

NAME 

CROTON WILLDENOWII 

CUSCUTA CORYLI 

CUSCUTA POLYGONORUM 

CYPERUS ENGELMANN II 

CYPERUS POLYSTACHYOS 

DESMODIUM LAEVIGATUM 

DESMODIUM STRICTUM 

DESMODIUM VIRIDIFLORUM 

DIOSCOREA VILLOSA VAR 

HIRTICAULIS 

ELATINE AMERICANA 

ELATINE MINIMA 

ELEOCHARIS EQUISETOIDES 

ELEOCHARIS MELANOCARPA 
" ELEOCHARIS QUADRANGULATA 

ELEOCHARIS TORTI LIS 

ERAOROSTIS HIRSUTA 

ERIOCAULON pARKER! 

ERIOPHORUM TENELLUM 

EUPATORIUM JL~OMATICUM VAR 

AROMATICUM 

EUPATORIUM CAPILLIFOLIUM 

EUPATORIUM RESINOSUM 

GALACTIA VOLUBILIS 

GENTIANA AUTUMNALIS 

GENTIANA VILLOSA 

GNAPHALIUM HELLERI 

GRATIOLA VIRGINIANA 

HELONIAS BULLATA 

HYPERICUM ADPRESSUM 

• 
CUMBERLAND COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME FEDERAL STATE REGIONAL 

STATUS STATUS STATUS 

ELLIPTICAL RUSHFOIL LP 

HAZEL ,DODDER 

SMARTWEED DODDER 

ENOELMANN'S FLAT SEDGE 

COAST FLAT SEDGE E 

SMOOTH TICK-TREFOIL 

PINELAND TICK-TREFOIL LP 

VELVETY TICK-TREEFOIL 

HAIRY-STEM WILD YAM 

AMERICAN WATER WORT 

SMALL WATER WORT 

KNOTTED SPIKE-RUSH E LP 

BLACK-FRUIT SPIKE-RUSH E 

ANGLED SPIKE-RUSH 

TWISTED SPIKE-RUSH E 

STOUT LOVE GRASS 

PARKER'S PIPEWORT 

ROUGH COTTON-GRASS E 

SMALLER WHITE SNAKEROOT 

DOG-FENNEL THOROUGHWORT E 

PINE BARREN BONESET E LP 

DOWNY MILK-PEA E 

PINE BARREN GENTIAN LP 

STRIPED GENTIAN 

SMALL 'EVERLASTING E 

ROUND-FRUIT HEDGE-HYSSOP 

SWAMP~PINK LT E LP 
BARTON'S ST. JOHN'S-WORT E 

• 
GRANK SRAN!( 

G5 S2 

G5 S2 

05 S2 

04Q S2 

G5TS S1 

G5 S3 

G4' S2 

G5? S2 

04G5T3Q S2 

04 S2 

05 S2 

G4 S1 

G4 S1 

G4 S2 

05 S1 

05 S1.1 

G3 S2 

G5 S1 

G5T5 S1 

G5 S1 

G3, S2 

G5 SH 

G3 S3 

G4 SX.1 

G4GST3? SH 

G5 S2 

G3 S3 

G2G3 S2 
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CUMBERLAND COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COMMON NAME FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANK SRANK

HYPERICUM GYMNANTHUM

JUNCUS CAESARIENSI S

LESPEDEZA STUEVEI

LOBELIA CANBYI

MALUS ANGUSTIFOLIA VAR

PUBERULA

MUHLENBERGIA TORREYANA

MYRI OPHYLLUM PINNATUM

MYRI OPHYLLUM VERTI CI LLATUM

NUPHAR MICROPHYLLUM

NYMPHOI DES CORDATA

OBOLARIA VIRGINI CA

ONOSMODIUM VIRGINIANUM

OPHIOGLOSSUM VULGATUM VAR

PYCNOSTICHUM

PANICUM HEMITOMON

PANICUM WRIGHTIANUM

PASPALUM DISSECTUM

PENSTEMON LAEVIGATUS

PHORADENDRON LEUCARPUM

PINUS SEROTINA

PTNUS TAEDA

PLATANTHERA CILIARIS

POLYGALA INCARNATA

POLYGALA MARIANA

POLYGALA POLYGAMA

POLYGONUM DENS IFLORUM

POTAMOGETON OAYIESIANUS

PRENANTHES AUTUMNALI S

PRUNUS. ANGUSTIFOLIA

CLASPING-LEAF ST. JOHN'S-WORT

NEW JERSEY RUSH

STUEVE'S DOWNY BUSH-CLOVER

CANBY'S LOBELIA

SPINY WILD CRABAPPLE

PINE BARREN SMOKE GRASS

CUTLEAF WATER-MILFOIL

WHORLED WATER-MILFOIL

SMALL YELLOW POND-LILY

FLOATINGHEART

VIRGINIA PENNYWORT

VIRGINIA FALSE-GROMWELL

SOUTHERN ADDER'S-TONGUE

MAIDEN-CANE

WRIGHT'S PANIC GRASS

MUDBANK CROWN GRASS

SMOOTH BEARDTONGUE

AMERICAN MISTLETOE

POND PINE

LOBLOLLY PINE

YELLOW FRINGED ORCHID

PINK MILKWORT

MARYLAND MILKWORT

RACEMED MILKWORT

DENSE-FLOWER KNOTWEED

OAKES' PONDWEED

PINE BARREN RATTLESNAKCE-ROOT

CHICKASAW PLUM

E LP

LP

LP

04

G2

G4?

G4

G5?T2T4

G3

GS

GS

GST4T5

GE

G5

G4

Gs

E

E

E

E

E

LP

Si

S2

s2

S3

S2

S3

Si

SH

SH

S3

S2

Si$1

S2

S2

S2

51

S2

52

S2

S2

SH

S2

02
Si

S2

S2

S2

LP G5E

G4

G47

G5

LP Gs

GS

G5

LP GS

GS

LP G5

G5

G5

G4

LP G4GS

GST4TSE

• 
o AUG 2004 

NAME 

HYPERICUM GYMNANTHUM 

JUNCUS CAESARIENSIS 

LESPEDEZA STUEVEI 

LOBELIA CANBYI 

MALUS ANGUSTIFOLIA VAR 

PUBERULA 

MUHLENBERGIA TORREYANA 

MYRIOPHYLLUM PINNA'l'UM 

MYRIOPHYLLUM VERTICILLA'l'UM 

NUPHAR MICROPHYLLUM 

NYMPHOIDES CORDATA 

OBOLARIA VIRGINICA 

ONOSMODIUM VIRGINIANUM 

OPHIOGLOSSUM VULGA'l'UM VAR 

PYCNOSTICHUM 

PANICUM HEMITOMON 

PANlCUM WRIGHTIANUM 

PASPALUM DISSECTUM 

PENSTEMON LAEVIGATUS 

PHORADENDRON LEUCARPUM 

PINUS SEROTINA 

PINUS TAEDA 

PLATANTHERA CILIARIS 

pOLYGALA INCARNATA 

POLYGALA MARIANA 

pOLYGALA POLYGAMA 

POLYGONUM DENSIFLORUM 

'pOTAMOGETON OAKESIANUS . 

PRENANTHES AUTUMNALI S 

PRUNUS ANGUSTIFOLIA· 

• 
CUMBERLAND COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME 

CLASPING-LEAF ST. JOHN'S-WORT 

NEW JERSEY RUSH 

STUEVE'S DOWNY BUSH-CLOVER 

CANBY'S LOBELIA 

SPINY WILD CRABAPPLE 

PINE BARREN SMOKE GRASS 

CUTLEAF WATER-MILFOIL 

WHORLED WATER-MILFOIL 

SMALL YELLOW POND-LILY 

FLOATINGHEART 

VIRGINIA PENNYWORT 

VIRGINIA FALSE-GROMWELL 

SOUTHERN ADDER'S-TONGUE 

MAIDEN-CANE 

WRIGHT'S PANIC GRASS 

MUDBANK CROWN GRASS 

SMOOTH BEARDTONGUE 

AMERICAN MISTLETOE 

pOND PINE 

LOBLOLLY PINE 

YELLOW FRINGED ORCHID 

PINK MILKWORT 

~YLAND MILKWORT 

RACEMED MILKWORT 

DENSE-FLOWER KNOTWEED 

OAKES' pONDWEED 

PINE BARREN RATTLESNAKE-ROOT 

CHICKASAW PLUM 

FEDERAL 

STATUS 

STATE 

STATUS 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

REGIONAL 

STATUS 

LP 

LP 

LP 

LP 

LP 

LP 

LP 

LP 

LP 

GRANK 

G4? 

G4 
GS?T2T4 

G3 

GS 

GS 

GST4TS 

G5 

GS 

G4 

GS 

GS? 

G4 

G4? 

GS 

G5 

GS 

GS 

GS 

G5 

G5 

G5 

GS 

G4 

G4GS 

GST4TS 

SRANK 

Sl 

S2 

S2 

S3 

S2 

S3 

Sl 

SH 

SH 

S3 

S2 

Sl 

Sl 

S2 

S2 

S2 

Sl 

S2 

S2 

S2 

S2 

SH 

S2 

S2 

Sl 

S2 

S2 

S2 

• 
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CUMBERLAND COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW.JERSEY NATURAL HERITAGE DATABASE

NAME COMMON NAME FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANK S pON

PUCCINELLIA FASCICULATA

QUERCUS LYRATA

QUERCUS NIGRA

RHODODENDRON ATLANTICUM

RHYNCHOSPORA MI CROCEPHALA

RHYNCHOSPORA NITENS

RHYNCHOSPORA PALLIDA

RUELLIA CAROLINIENSIS

SAGITTARIA SUBULATA

SCHIZARA PUSILLA

SCHOENOPLECTUS NOVAE-ANGLIAE

SCHWALBEA AMERICANA

SCIRPUS MARITIMUS

SCLERIA MINOR

SENECIO TOMENTOSUS

SETARIA MAGNA

SISYRINCRIUM FUSCATUM

SPIRANTHES ODORATA

SPOROBOLUS COMPOSITUS VAR

COMPOS I TUS

STACHYS HYSSOPIFOLIA

STYLOSANTHES B I FLORA

TRICHOSTEMA SETACEUM

UTRI CULARIA PURPUREA

VALERIANELLA RAD IATA

VERNONIA GLAUCA

VIOLA BRITTONIANA VAR

BRITTONIANA

SALTMARSH ALKALI GRASS

OVERCUP OAK

WATER OAK

DWARF AZALEA

SMALL-HEAD BEAKED-RUSH

SHORT-BEAKED BALD- RUSH

PALE BEAKED-RUSH

CAROLINA PETUNIA

AWL-LEAF ARROWHEAD

CURLY GRASS FERN

NEW ENGLAND BULRUSH

CHAFFSEED

SALTMARSH BULRUSH

SLENDER NUT-RUSH

WOOLLY RAGWORT

GIANT FOX-TAIL

SAND-PLAIN BLUE-EYED GRASS

FRAGRANT LADIES' -TRESSES

LONG-LEAF RUSH-GRASS

HYSSOP HEDGE-NETTLE

PENCIL-FLOWER

NARROW-LEAF BLUECURLS

PURPLE BLADDERWORT

BEAKED CORNSALAD

BROAD-LEAF IRONWEED

BRITTON'S COAST VIOLET

£
E

E

S

G3G5

G5
GS

G4G5

GSTS

G4?

G3

G5

G4

LP 73

G5

LP G2

G5

LP G4

G4G5

G4G5

G5?

G5

GST5

LE E

S

S2

Sl

Sl

Si

Sl

S2

S3

SH

S2

S3

62

Si

SH

S4

S2

S2

S2

S2

S2

S2

S3

S2

53

Si

Si

S3

LP

G5

G5

G5

G5

G5

G5

G4G5T4T5

E

179 Records Processed

7 • 30 AUG 2004 

NAME 

PUCCINELLIA FASCICULATA 

QUERCUS L'YRA'l'A 

QUERCUS NIGRA 

RHODODENDRON ATLANTICUM 

RHYNCHOSPORA MICROCEPHALA 

RHYNCHOSPORA NITENS 

RHYNCHOSPORA PALLIDA 

RUELLIA CAROLINIENSIS 

SAGITTARIA SUBULA'I'A 

SCHlZAEA PUSILLA 

SCHOENOPLEC'I'US NOVAE-ANOLlAE 

SCHWALl'!EA AMERICANA 

SCIRPUS MARITlMUS 

SCLERIA MINOR 

SENECIO TOMENTOSUS 

SETAR,IA MAGNA 

SISYRINCHIUM FUSCATUM 

SPlRANTHES ODORATA 

SPOROBOLUS COMPOSITUS VAR 

COMPOS I TUS 

STACHYS HYSSOPIFOLIA 

STYLQSANTHES BIFLORA 

TRICHOSTEMA SE'I'ACEUM 

U'I'RlCULARIA PURPUREA 

VALERIANELLA RADIATA 

VERNONIA GLAUCA 

VIOLA BRITTONIANA VAR 

BRITTONIANA 

179 Records Processed 

• 
CUMBERLAND COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW .JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME FEDERAL STATE REGIONAL 

STATUS STATUS STATUS 

SALTMARSH ALKALI GRASS 

OVERcuP OAK E 

WA'I'ER OAK E 

DWARF AZALEA E 

SMALL-HEAD BEAKED-RUSH E 

SHORT-BEAKED BALD-RUSH 

PALE BEAKED-RUSH 

CAROLINA PETUNIA E 

AWL-LEAF ARROWHEAD 

CURLY GRASS FERN LP 

NEW ENGLAND BULRUSH 

cHAFFSEED LE E !.Jp. 

SALTMARSH BULRUSH E 

SLENDER NUT-RUSH LP 

WOOLLY RAGWORT 

GIANT FOX-TAIL 

SAND-PLAIN BLUE-EYED GRASS 

FRAGRANT LADIES'-TRESSES 

LONG-LEAF RUSH-GRASS 

HYSSOP HEDGE-NETTLE 

PENCIL-FLOWER 

NARROW-LEAF BLUECURLS 

PURPLE BLADDERWORT LP 

BEAKED CORNSALAD E 

BROAD-LEAF IRONWEED E 

BRITTON'S COAST VIOLET 

• 
GRANK 5RA..><K 

G305 52 

G5 51 

GS 51 

G4G5 Sl 

05T5 51 

04? S2 

03 S3 

05 SH 

04 S2 

" G3 S3 

G5 S2 

02 Sl 

05 SH 

G4 S4 

04G5 S2 

G4G5 52 

G5? 52 

GS 52 

OST5 S2 

G5 S2 

GS S3 

GS S2 

GS 53 

GS Sl 

05 Sl 

04G5T4T5 S3 
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GLOUCESTER COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COMMON NAME FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANK

... Vertebrates

ACCIPITER COOPERII

AMBYSTOMA TIGRINUM TIGRINUN

ANMODRAMUS HENSLOWII

AMMODRAMUS SAVANNARUM

ARDEA HERODIAS

BARTRAMIA LONGICAUDA

BUTEO LINEATUS

CLEMMYS INSCULPTA

CLEMMYS MUHLENBERGII

DOLICHONYX ORYZIVORUS

FALCO PEREGRINUS

HALIAEETUS LEUCOCEPHALUS

HYLA ANDERSONII

MELANERPES ERYTHROCEPHALUS

PANDION HALIAETUS

PITUOPHIS MELANOLEUCUS

MELANOLEUCUS

PODILYMBUS PODICEPS

POOECETES GRAMINEUS

STRIX VARIA

COOPER'S HAWK

EASTERN TIGER SALAMANDER

HENSLOWIS SPARROW

GRASSHOPPER SPARROW

GREAT BLUE HERON

UPLAND SANDPIPER

RED-SHOULDERED HAWK

WOOD TURTLE

BOG TURTLE

BOBOLINK

PEREGRINE FALCON

BALD EAGLE

PINE BARRENS TREEFROG

RED-HEADED WOODPECKER

OSPREY

NORTHERN PINE SNAKE

LT

LT

T/T

.E

T/S

S/S

E

E/T

T

E

T/T

E

E

T

T/T

T/T

T

E/S

E

T/T

GS

GSTS

G4

G5

G5

G5

G5

G4

G3

G5

G4

G4

G4

G5

G5

G4T4

SRANK

S3B, S4N

S2

SIB

S2B

S2B, S4N

SIB

SIB, S2N

S3

S2

S2B

SIB, S?N

SIB, S2N

S3

S2B, S2N

S2B

S3

SIB, S3N

SIB, S2N

S3B

PIED-BILLED GREBE

VESPER SPARROW

BARRED OWL

GS

G5

GS

G3

-** Ecosystems

CLADIUM MARISCOIDES

HERBACEOUS VEGETATION

TWIG-RUSH COASTAL PLAIN

INTERMITTENT POND HEREACEOUS

VEGETATION

S2

• . 30 AUG 2004 

NAME 

••• Vertebrates 

ACCIPITER COOPERII 

AMBYSTOMA TIGRlNUM TIGRINUM 

AMMODRAMUS HENSLOWII 

AMMODRAMUS SAVANNARUM 

ARDEA HERODIAS 

BARTRAMIA LONGICAUDA 

BUTEO LINEATUS 

CLEMMYS I NSCULPTA 

CLEMMYS MtJJ.!LENBERG II 

DOLICHONYX ORYZIVORUS 

FALCO PEREGRlNUS 

HALlAEETUS LEUCOCEPHALUS 

HYLA ANDERSONII 

MELANERPES ERYTHROCEPHALUS 

PANDION HALIAETUS 

PITUOPHIS MELANOLEUCUS 

MELANOLEUCUS 

PODILYMBUS PODICEPS 

POOECETES GRAMlNEUS 

STRIX VARIA 

, •• Ecosystems 

CLADluM MARISCOIDES 

HERBACEOUS VEGETATION 

-/ 

• 
GLOUCESTER COUNTY 

RARE SPECIES AND NATURAL COMMUNlTIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME FEDERAL STATE REGIONAL 

STATUS STATU'S STATUS 

COOPER'S HAWK TIT 
EASTERN TIGER SALAMANDER .E 

HENSLOW'S SPARROW E 

GRASSHOPPER SPk~~W TiS 
GREAT BLUE HERON SIS 

UPLAND SANDPIPER E 

RED - SHOULDERED HAWK EIT 

NOOD TURTLE T 

BOG TURTLE LT E 

BOBOLINK TIT 

PEREGRINE FALCON E 

BALD EAGLE LT E 

PINE BARRENS TREEFROG T 

RED-HEADED WOODPECKER TIT 
OSPREY TIT 
. NORTHERN PINE SNAKE T 

PIED-BILLED GREBE E/s 

VESPER SPARROW E 

BARRED OWL TIT 

TWIG-RUSH COASTAL PLAIN 

INTERMITTENT POND HERBACEOUS 

VEGETATION 

• 
GRANK SRANK 

GS S3B,S4N 

GSTS S2 

G4 SlB 

GS 52B 

GS 52B,S4N 

GS SlB 

GS SlB,S2N 

G4 53 

G3 S2 

GS S2B 

G4 SlB,S?N 

G4 SlB,S2N 

G4 S3 

GS S2B,S2N 

G5 S2B 

G4T4 S3 

05 SlB,S3N 

05 SlB,S2N 

05 S3B 

G3 82 
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GLOUCESTER COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COMMON NAME FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANK SRANK

ELEOCHARIS (OLIVACEA,

MICROCARPA, ROBBINSII) -

XYRIS (DIFFORMIS VAR

DIFFORMIS, SMALLIANA)

HERBACEOUS VEGETATION

FRESHWATER TIDAL MARSH

COMPLEX

RHEXIA VIRGINICA - PANICUM

VERRUCOSUM HERBACEOUS

VEGETATION

SPIKERUSH (SMALLFRUIT, BRIGHT

GREEN, ROBBIN'S) - YELLOWEYED

GRASS (BOG, SMALL'S) COASTAL

PLAIN INTERMITTENT POND

HERBACEOUS VEGETATION

FRESHWATER TIDAL MARSH COMPLEX

VIRGINIA MEADOW-BEAUTY - WARTY

PANICGRASS COASTAL PLAIN

INTERMITTENT POND HERBACEOUS

VEGETATION

'G2 S2

G4? S3?

G2G3 SIS3

*. Invertebrates

ALASMIDONTA UNDULATA

CATOCALA PRETIOSA PRETIOSA

CELITHEMIS MARTHA

ENALLAGMA PI CTUM

FARONTA RUBRIPENNIS

GOMPHUS APOMYIUS -

ITAME SP. 1

LAMPSILIS CARIOSA

LAMPSILIS RADIATA

LEPTODEA OCHRACEA

LIBELLULA AURIPENNI4S

LIGUMIA NASUTA

LITHOPHANE LEMMERI

MACROCHILO LOUI SIANA

MACROCHILO SANTERIVALI S

MONOLEUCA SEMIFASCIA

NICROPHORUS AMERICANUS

TRIANGLE FLOATER

PRECIOUS UNDERWING

MARTHA'S PENNANT

SCARLET BLUET

PINK STREAK

BANNER CLUBTAIL

BARRENS ITAME

YELLOW LAMPKUSSEL

EASTERN LAMPMUSSEL

TIDEWATER MUCKET

GOLDEN-WINGED SKIMMER

EASTERN PONDMUSSEL

LEMMER'S NOCTUID MOTH

A NOCTUID MOTH

A NOCTUID MOTH

A SLUG MOTH

AMERICAN BURYING BEETLE

T

T

T

G4

G4T2T3

04

G3

G3G4

G4

G3

G3G4

G5

G4

G5

G4G5

G3G4

G4

G3G4

G405

G2G3

S3

S2S3

S3S4

S3

S3

Si

S3

S$

53

Si

S1S2

SI

S2

S2S3

S1S3

S2S3

SHLE E
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' •• Invertebrates 

NAME 

ELEOCHARIS (OLIVACEA, 

MICROCARPA, ROBBINSII) -

XYRIS (DIFFORMIS VAR 

DIFFORMIS, SMALLIANA) 

HERBACEOUS VEGETATION 

FRESHWATER TIDAL MARSH 

COMPLEX 

RHEXIA VIRGINICA - PANICUM 

VERRUCOSUM HERBACEOUS 

VEGETATION 

ALASMIOONTA UNDULATA 

CATOCALA PRETIOSA PRETIOSA 

CELITHEMISMARTHA 

ENALLAGMA PICTUM 

FARONTA RUBRIPENNIS 

GOMPllUS APOMYIUS 

ITAME SP,l 

LAMPSILIS CARIOSA 

LAMPSILIS RADIATA 

LEPTODEA OCHRACEA 

LIBELLULA AURIPENNIS 

LIGUMIA NASUTA 

LITHOPHANE LEMMERI 

MACROCHILOLOUISIANA 

MACROCHILO SANTERIVALIS 

MONOLEUCA SEMI FASCIA 

NICROPHORUS AMERICANUS 

• 
GLOUCESTER COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME 

SPIKERUSH (SMALLFRUIT, BRIGHT 

GREEN, ROBBIN'S) - YELLOWEYED 

GRASS (BOG, SMALL'S) COASTAL 

PLAIN INTERMITTENT POND 

HERBACEOUS VEGETATION 

FRESHWATER TIDAL MARSH COMPLEX 

VIRGINIA MEADOW-BEAUTY, - WARTY 

PANICGRASS COASTAL PLAIN 

INTERMITTENT POND HERBACEOUS 

VEGETATION 

TRIANGLE FLOATER 

PRECIOUS UNDERWING 

MARTHA'S PENNANT 

SCARLET BLUET 

,PINK STREAK 

BANNER CLUBTAIL 

BARRENS ITAME 

YELLOW LAMPMUSSEL 

EASTERN LAMPMuSSEL 

TIDEWATER MUCKET 

GOLDEN-WINGED SKIMMER 

EASTERN PONDMUSSEL 

LEMMER'S NOCTUID MOTH 

A NOCTUID MOTH 

A NOCTUID MOTH 

A SLUG MOTH, 

AMERICAN BURYING BEETLE 

FEDERAL 

STATUS 

STATE 

STATUS 

T 

T 

T 

T 

T 

E 

REGIONAL 

STATUS 

GRANK 

'G2 

G4? 

G2G3 

G4 

G4T2T3 

G4 

G3 

G3G4 

G4 

G3 

G3G4 

GS 

G4 

GS 

G4G5 

G3G4 

G4 

G3G4 

G4G5 

G2G3 

SRAN!{ 

S2 

S3? 

SlS3 

S3 

S2S3 

S3S4 

S3 

S3 

Sl 

S3 

Sl 

S3 ' 

Sl 

SlS2 

Sl 

S2 

S2S3 

SlS3 

S2S3 

SH 

, . 



S
3
30 AUG 2004

GLOUCESTER COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COMMON NAME FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANK SRANK

PYRGUS WYANDOT

ZANCLOGNATHA SP 1

Other types

Vascular plants

BALD EAGLE WINTERING SITE

AESCHYNOMENE VIRGINICA

AGASTACHE NEPETOIDES

ALOPECURUS CAROLINIANUS

AMIANTHIUM MUSCITOXICUM

ANEMONE CANADENSIS

APLECTRUM TYEMALE

ARISTIDA DICROTOMA VAR

CURTISSIX

ASCLEPIAS RUBRA

ASCLEPIAS VARIEGATA

ASCLEPIAS VERTICILLATA

ASIMINA TRILOBA.

ASTER CONCOLOR

ASTER RADULA

BIDENS BIDENTOIDES

BOUTELOUA CURTIPENDULA

CACALIA ATRIPLICIFOLIA

CALLITRICHE PALUSTRIS

CARDAMINE LONGIr

CAREX BARRATTII

CAREX FRANKII

CAREX LIMOSA

CAREX MITCHELLIANMA

APPALACHIAN GRIZZLED SKIPPER

A NOCTUID MOTH'

BALD EAGLE WINTERING SITE

SENSITIVE JOINT-VETCH

YELLOW GIANT-HYSSOP

TUFTED MEADOW-FOXTAIL

FLY POISON

CANADA ANEMONE

PUTTYROOT

CURTISS' THREE-AWN GRASS

RED MILKWEED

WHITE MILKWEED

WHORLED MILKWEED

PAWPAW

EASTERN SILVERY ASTER

LOW ROUGH ASTER

ESTUARY BURR-MARIGOLD

SIDE-OATS GRAMA GRASS

PALE INDIAN PLANTAIN

MARSH WATER-STARWORT

LONG'S BITTERCRESS

BARRATT' S SEDGE

FRANK'S SEDGE

MUD SEDGE

MITCHELL'S SEDGE

E G2

G3G4

SH

S3

G?

LT E LP

R

LP

E

E

E

E

S

G2

G5

GO

G4G5

GO

GTS

G405

G5

G5

G5

G4?

G5

G3

G5T5

G4G5

G5

G3

G4

G5

G5

G3G4

Si

S2

53S4

S2

Sx

Sl

S2

$2

S2

S2

Sl

S2

Sl

S2

Si

Si

S2

SH

S4

S3

Si

S2

LP

LP

E
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NAME 

PYRGUS WYANDOT 

ZANCLOGNATHA SP 1 

.. '** Other types 

BALD EAGLE WINTERING SITE 

••• Vascular plants 

AESCHYNOMENE VIRGINICA 

AGASTACHE NEPETOIDES 

ALOPECtrRUS CAROLINIANtrS 

AMIANTHltrM MUSCITOXICUM 

ANEMONE CANADENSIS 

APLECTRtrM'HYEMALE 

ARISTIDA DICHOTOMA VAR 

CURTISS!! 

ASCLEPIAS RUBRA 

ASCLEPIAS VARIEGATA 

ASCLEPIAS VERTICILLATA 

AS IMINA TRILOBA. 

ASTER CONCOLOR 

ASTER RADULA 

BIDENS BIDENTOIDES 

BOUTELOUA CURTIPENDULA 

CACALIA ATRIPLICIFOLIA 

CALLITRICHE PALUSTRIS 

CARDAMINE LONGII 

CAREX BARRATTII 

CAREX FRANKl I 

CAREX LIMOSA 

CAREl( MITCHELLIANA 

• 
GLOUCESTER COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME FEDERAL STATE REGIONAL 

STATUS STATUS STATUS 

APPALACHIAN GRIZZLED SKIPPER E 

A NOCTUID MOTH' 

BALD EAGLE WINTERING SITE 

SENSITIVE JOINT-VETCH LT E LP 

YELLOW GIANT-HYSSOP 

TUFTED MEADOW-FOXTAIL 

FLY POISON 

CANADA ANEMONE 

PtrTTYROOT E 

CURTISS' THREE-AWN GRASS 

REO MILKWEED LP 

WHITE MILKWEED 

WHORLED MILKWEED 

PAWPAW E 

EASTERN SILVERY ASTER LP 

LOW ROUGH ASTER E 

ESTUARY BURR-MARIGOLD 

SIDE-OATS GRAMA GRASS E 

PALE INDIAN PLANTAIN E 

MARSH WATER-STARWORT 

LONG'S BITTERCRESS E 

BARRATT'S SEDGE LP 

FRANK'S SEDGE 

MUD SEDGE E 

MITCHELL'S SEDGE 

• 
GRANK SRANK 

G2 SH 

G3G4 S3 

G? S? 

G2 Sl 

GS S2 

GS S3S4 

G4GS S2 

GS SX 

GS Sl 

GSTS S2 

G4GS 
,. 

S2 

GS S2 . 

GS S2 

GS Sl 

G4? S2 

GS Sl 

G3 S2 

GSTS Sl 

G4GS Sl 

GS S2 

G3 SH 

G4 S4 

GS S3 

GS Sl 

G3G4 S2 



4

30 AUG 2004

GLOUCESTER COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COMMON NAME FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANK SRANK

CAREX POLYMORPHA

CAREX PRAIREA

CAREX UTRI CULATA

CASTANEA PUMILA

CASTILLEJA COCCINEA

CORALLORHI ZA WI STERIANA

COREOPSIS ROSEA

CROTON WILLDENOWII

CUPREA VISCOSISSIMA

CYPERUS ENGELMANNI I

CYPERUS LANCASTRIENSIS

CYPERUS RETROFRACTUS

DALIBARDA REPENS

DESMODIUM LAEVIGATUM

DESMODIUM STRICTUM

DESMODIUM VIRIDIFLORUM

DOELLINGERIA INFIRMA

DRABA REPTANS

ELEOCHARIS EQUISETOIDES

ELEOCHARIS TORTILIS

ELEPHANTOPUS CAROLINIANUS

EPILOBIUM ANGUSTIFOLIUM SSP

CIRCUMVAGUM

EPILOBIUM STRICrUM

ERIOCAULON PARKERI

ERIOPHORUM GRACILE

ERIOPHORUM TENELLUM

EUPATORI UM RES INOSUM

GLYCERIA LAXA

GYMNOPOGON BREVIFOLIUS

VARIABLE SEDGE

PRAIRIE SEDGE

BOTTLE- SHAPED SEDGE

CHINQUAPIN

SCARLET INDIAN-PAINTBRUSH

SPRING CORALROOT

ROSE-COLOR COREOPSIS

ELLIPTICAL RUSHFOIL

BLUE WAXWEED

ENGELMANNIS FLAT SEDGE

LANCASTER FLAT SEDGE

ROUGH FLATSEDGE

ROBIN-RUN-AWAY -

SMOOTH TICK-TREFOIL

PINELAND TICK-TREFOIL

VELVETY TICK-TREEFOIL

CORNEL-LEAF ASTER

CAROLINA WHITLOW-GRASS

KNOTTED SPIKE-RUSH

TWISTED SPIKE-RUSH

CAROLINA ELEPHANT-FOOT

NARROW-LEAF FIREWEED

DOWNY WILLOWHERB

PARKER'S PIPEWORT

SLENDER COTTON-GRASS

ROUGH COTTON-GRASS

PINE BARREN BONESET

NORTHERN MANNA GRASS

SHORT-LEAF SKELETON GRASS

E

LP

LP

E

E

E

LP

' G3

G5?

G5

G5

G5

G3

G5

Gs?

G4Q

G5

G5

a5

G5

G4

05?

G5

G5

G4

a5

GSTS

G5?

G3

GST?

G5

d3

G5

G5

Si

S2

S2

Si

S2

SR

S2

S2

S3

S2

SI

S2

S2.1

S3

S2

S2

S2

SH

Si

S2

SN

Si

S2

S2

SH

Si

S2

S1

Si

E

E

LP

LP

E
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NAME 

CAREX POL'lMORPHA 

CAREX PRAIREA 

CAREX UTRICULATA 

CASTANEA PUMILA 

CASTILLEJA COCCINEA 

CORALLORHIZA WISTERIANA 

COREOPSIS ROSSA 

CROTON WILLDENOWII 

CUPHEA VISCOSISSIMA 

CYPERUS ENGELMANNII 

CYPERUS LANCASTRIENSIS 

CYPERUS RETROFRACTUS 

DALIBARDA REPENS 

DESMODIUM LAEVIGATUM 

DESMODIUM STRICTUM 

, DESMODIUM VIRIDIFLORUM 

DOELLINGERIA INFIRMA 

DRABA REPTANS 

ELEOCHARIS EQUISETOIDES 

ELEOCHAR!S TORTILIS 

ELEPHANTOPUS CAROLINIANUS 

EPlLOBIUM ANGUSTIFOLIUM SSP 

CIRCUMVAGUM 

EPILOBIUM STRICTUM 

ERIOCAULON PARKERI 

ERIOPHORUM GRACILE 

ERIOPHORUM TENELLUM 

EUPATORIUM RESINOSUM 

GLYCERIA LAXA 

GYMNOPOGON BREVIFOLIUS 

• 
GLOUCESTER COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME FEDERAL STATE REGIONAL 

STATUS STATUS STATUS 

VARIABLE SEDGE E 

PRAIRIE SEDGE 

BOTTLE-SHAPED SEDGE 

CHINQUAPIN E 

SCARLET INDIAN-PAINTBRUSH 

SPRING CORALROOT 

'ROSE-COLOR 'COREOPSIS LP 

,ELLIPTICAL RUSHFOIL LP 

BLUE WAXWEED 

ENGELMANN'S FLAT SEDGE 

LANCASTER FLAT, SEDGE E 

ROUGH FLATSEDGE E 

ROBIN-RUN-AWAY E 

SMOOTH TICK-TREFOIL 

PINELAND TICK-TREFOIL LP 

VELVETY TICK-TREEFOIL 

CORNEL-LEAF ASTER 

CAROLINA WHITLOW-GRASS E 

KNOTTED SPIKE-RUSH E LP 

TWISTED SPIKE-RUSH E 

CAROLINA ELEPHANT-FOOT E 

NARROW-LEAF F!REWEED 

DOWNY WILLOWHERB 

PARKER'S PIPEWORT 

SLENDER COTTON-GRASS E 

ROUGH COTTON-GRASS E 

PINE BARREN BONESET E LP 

NORTHERN MANNA GRASS 

SHORT-LEAF SKELETON GRASS E 

• 
GRANT< SRANT< 

' G3 Sl 

GS? S2 

GS S2 

GS Sl 

GS S2 

GS SX 

G3 S2 

GS S2 

GS7 S3 

G4Q S2 

GS Sl 

GS SH 

GS SH,l 

GS S3 

G4 S2 

GS? S2 

GS S2 

GS SH 

G4 Sl 

GS Sl 

GS SH 

GSTS Sl 

GS? S2 

G3 S2 

GST? SH 

GS Sl 
G'3 S2 

GS Sl 

GS Sl 
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GLOUCESTER COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COMMON NAME FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANK SRANK

HELONIAS BULLATA

HETERANTHERA MULTIFLORA

LESPEDEZA STUEVEI

LUDWIGIA LINEARIS

LUZULA ACUMINATA

LYCOPODIELLA INUNDATA

LYGODIUM PALMATUM

LYSIMACHIA HYBRIDA

MALAXIS.UNIFOLIA

MELANTHIUM VIRGINICUM

MICRANTHEMUM MICRANTHEMOIDES

MURLENBERGIA CAPILLARIS

MUHIENBERGIA TORREYANA

NYMPHOIDES CORDATA

OBOLARIA VIRGINICA

ONOSMODIUM VIRGINIANMY

PANICUM ACICULARE

PASPALUM DISSECTUM

PENSTEMON LAEVIGATUS

PHASEOLUS POLYSTACHIOS VAR

POLYSTACHIOS

PHLOX MACULATA VAR MACULA TA

PHORADENDRON LEUCARPUM

PINUS SEROTINA

PLATANTHERA CILIARIS

POLYGALA INCARNATA

POLYGALA MARIANA

POLYGONUM HYDROPIPEROIDES VAR

OPELOUSANUM

PRUNUS ANGUSTIFOLIA

SWAMP-PINK

BOUQUET MUD-PLANTAIN

STUEVE-'S DOWNY BUSH-CLOVER

NARROW-LEAF PRIMROSE-WILLOW

HAIRY WOOD-RUSH

NORTHERN BOG CLUB-MOSS

CLIMBING FERN

LOWLAND LOOSESTRIFE

GREEN ADDER'S-MOUTH

VIRGINIA BUNCHFLOWER

NUTTAIL'S MUDWORT

LONG-AWN SMOKE GRASS

PINE BARREN SMOKE GRASS

FLOATINGHEART

VIRGINIA PENNYWORT

VIRGINIA FALSE-GROMWELL

BRISTLING PANIC GRASS

MUDBANK CROWN GRASS

SMOOTH BEAROTONGUE

WILD KIDNEY BEAN

SPOTTED PHLOX

AMERICAN MISTLETOE

POND PINE

YELLOW FRINGED ORCHID

PINK MILKWORT

MARYLAND MILKWORT

OPELOUSAS WATER-PEPPER

LT LP

LP

LP

E

E

E

E

LP

LP

G3

G4

G4?

GS

GST4TS

GS

G4

GS

G5

GS

GH

GST?

G3

G5

GS

G4

G4G5

G4?

G5

G4T?

GST?

GS

G5

GE

G5

G5

GSTQ

$3

S2

S2

S2

S2

S2

S2

S3

S2

SI

SH

Si

S3

S3

52

S1

Si

S2

Si

S2

S3

S2

S2

S2

SH

S2

S2

E

E

S

LP

LP

LP

E

CHICKASAW PLUM C GST4T5 S2
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NAME 

HELONIAS BtlLLATA 

HETERANTHERA MULTIFLORA 

LESPEDEZA STUEVEI 

LUDWIGIA LINEARIS 

LUZULA ACUMINATA 

LYCOPODIELLA INUNDATA 

LYGODIUM PALMATUM 

LYSIMACHIA HYBRIDA 

MALAXIS,UNIFOLIA 

MELANT~IUM VIRGINICUM 

MICRANTHEMUM MICRANTHEMOIDES 

MUHLENBERGIA CAPILLARIS 

MUHLENBERGLA TORREYANA 

NYMPHOIDES CORDATA 

OBOLARIA VIRGINICA 

ONOSMODIUM VIRGINIANVM 

PANlCUM ACICULARE 

PASPALUM DISSECTUM 

PENSTEMON LAEVIGATUS 

PHASEOLUS POLYSTACHIOS VAR 

POLYSTACHIOS 

PHLOX MACULATA VAR MACULATA 

PHORADENDRON LEUCARPUM 

PINUS SEROTlNA 

PLATANTIlERA CILIARIS 

POLYGALA INCARNATA 

POLYGALA MARIANA 

POLYGONUM HYDROPIPEROIDES VAR 

OPELOUSANUM 

PRUNUS ANGUSTIFOLIA 

• 
GLOUCESTER COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME 

SWAMP-,PINK 

BOUQUET MUD-PLANTAIN 

STUEVE'S DOWNY BUSH-CLOVER 

NARROW-LEAF PRIMROSE-WILLOW 

HAIRY WOOD-RUSH 

NORTHERN BOG CLUB-MOSS 

CLIMBING FERN 

LOWLAND LOOSESTRIFE 

GREEN,ADDER'S-MOUTH 

,VIRGINIA BUNCHFLOWER 

NUTTALL'S MUDWORT 

LONG-AWN SMOKE GRASS 

PINE BARREN SMOKE GRASS 

FLOATINGHEART 

VIRGINIA PENNYWORT 

VIRGINIA FALSE-GROMWELL 

BRISTLING PANIC GRABS 

MUDBANK CROWN GRASS 

SMOOTH BEARDTONGUE 

WILD KIDNEY BEAN 

SPOTTED PHLOX 

AMERICAN MISTLETOE 

POND PINE 

YELLOW FRINGED ORCHID 

PINK MILKWORT 

MARYLAND MILKWORT 

OPELOUSAS ~ATER-PEPPER 

CHICKASAW PLUM 

FEDERAL 

STATUS 

LT 

STATE 

STATUS 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

REGIONAL 

STATUS 

LP 

LP 

LP 

LP 

LP 

LP 

LP 

LP 

GRANK 

G3 

G4 

G4? 

GS 

GST4TS 

GS 

G4 

GS 

GS 

GS 

GH 

GST? 

G3 

GS 

GS 

G4 
G4GS 

G4? 

GS 

G4T? 

GST? 

GS 

G5 

GS 

GS 

GS 

G5T?Q 

GST4TS 

SRANK 

S3 

S2 

S2 

S2 

S2 

S2 

S2 

S3 

S2 

Sl 

SH 

'Sl 

S3 

S3 

S2 

Sl 

Sl 

S2 

Sl 

S2 

S3 

S2 

S2 

S2 

SH 

S2 

S2 

S2 

• 



30 AUG 2004

GLOUCESTER COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE .

NAME COMMON NAME FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

PUCCINELLIA FASCICULATA

PYCNANTHEMUM TORREI

QUERCUS IMBRI CARIA

QUERCUS MUEHLENBERGI I

R•NUNC'LUS AMBIGENS

RANJUNCULUS LONGIROSTRI S

RHYNCHOSPORA GLOBULARIS

RHYNCHOSPORA INUNDATA

RHYNCHOSPORA NITENS

RHYNCHOSPORA PALLIDA

RHYNCHOSPORA SCIRPOIDES

ROTALA RAMOSIOR

SAGI TTARI A SUBULATA

SCHEUCEIZERIA PALUSTRI S

SCHIZABA PUSILLA

SCUTELLARIA NERVOSA

SISYRINCHIUM FUSCATUM

SPHENOPHOLI S PENSYLVANI CA

SPIRANTHES LACINIATA

SPIRANTHES ODORATA

SPOROBOLUS COMPOSITUS VAR

COMPOSITUS

STACHYS HYSSOPIFOLIA

STACHYS TENUIFOLIA

THASPIUM BARBINODE

TIPULARIA DISCOLOR -

TRI CHOSTEMA SETACEUM

UTRICULARIA BIFLORA

UTRICULARIA GIBBA

VALERIANELLA. RADIATA

SALTMARSH ALKALI GRASS

TORREY' S MOUNTAIN-MINT

SHINGLE OAK

YELLOW OAK

WATER- PLANTAIN SPEARWORT

LONG-BEAK WATER BUTTERCUP

COARSE GRASS-LIKE BEAKED-RUSH

SLENDER HORNED-RUSH

SHORT-BEAKED BALD-RUSH

PALE BEAKED-RUSH

LONG-BEAK BALD-RUSH

TOOTHCUP

AWL-LEAF ARROWHEAD

ARPOW- GRASS

CURLY GRASS FERN

VEINED SKULLCAP

SAND-PLAIN BLUE-EYED GRASS

SWAMP OATS

LACE-LIP LADIES' -TRESSES

FRAGRANT LADIES '-TRESSES

LONG-LEAF RUSH-GRASS

HYSSOP HEDGE- NETTLE

SMOOTH HEDGE-NETTLE

HAIRY-JOINT MEADOW-PARSNIP

CRANEFLY ORCHID

NARROW- LEAF BLUECURLS

TWO- FLOWER BLADDERWORT

HUMPED BLADDERWORT

BEAKED CORNSALAD

.E

E

LP

E

GRANK

'G3G5

G2

G5

Gs

G4

G5

G5?

G3G4

04?

G3

G4

G5

G4

GSTS

G3

G5

G5?

G4

G4G5

G5

GS TO

G5

G5
G5
G4G5

Gs

GO

Gs

G5

SR.AN3C

S2

Si

$1.1

S3

S2

S2

Si

S2

S2

S3

S2

S3

S2

SH

S3

S2

S2

S2

Si

S2

S2

S2

S3

Sx

$3

S2

Si

S3

Si

LP

LP

• 6 

30 AUG 2004 

NAME 

PUCClNELLIA ~ASClCULATA 

PYCNANTHEMUM TORREl 

QUERCUS IMBRlCARIA 

QUERCUS MUEHLENBERGII 

RANtlNCULUS AMBIGENS 

RANtlNCULUS LONGIROSTRIS 

RHYNCHOSPORA GLOBULARIS 

RHYNCHOSPORA lNUNDATA 

RHYNCHOSPORA NITENS 

RHYNCHOSPORA PALLlDA 

RHYNCHOSPORA SClRPOlDES 

ROTALA RAMOSIOR 

SAGITTARIA SUBULATA 

SCHEUcHZERIA PALUSTRIS 

SCHIZAEA PUSILLA 

SCUTELLARIA NERVOSA 

SISYRINCHIUM FUSCATUM 

SPHENOPHOLIS PENSYLVANlCA 

SPIRANTHES LACINIATA 

SPIRANTHES ODORATA 

SPOROBOLUS COMPOSITUS VAR 

COMPOS I TUS 

STACHYS HYSSOPIFOLIA 

STACHYS TENUIFOLIA 

THASPIUM BARBINODE 

TIPULARIA DISCOLOR' 

TRICHOSTEMA SETACEUM 

UTRICULARIA BIFLORA 

UTRICULARIA GIBBA 

VALERIANELLA RADIATA 

• 
GLOucESTER COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME 

SALTMARSH ALKALI GRASS 

TORREY'S MOUNTAIN-MINT 

SHINGLE OAK 

YELLOW OAK 

WATER-PLANTAIN SPEARWORT 

LONG-BEAK WATER BUTTERCuP 

COARSE GRASS-LIKE BEAKED-RUSH 

SLENDER HORNED-RUSH 

SHORT-BEAKED BALD-RUSH 

PALE BEAKED-RUSH 

LONG-BEAK BALD-RUSH 

TOOTHCUP 

AWL-LEAF ARROWHEAD 

ARROW-GRASS 

CURLY GRASS FERN 

VEINED SKULLCAP 

SAND- PLAIN BLUE-EYED GRASS 

SWAMP OATS 

LACE-LIP LADIES'-TRESSES 

FRAGRANT LADIES '-TRESSES 

LONG-LEAF RUSH-GRASS 

HYSSOP HEDGE-NETTLE 

SMOOTH HEDGE-NETTL~ 

HAIRY-JOINT MEADOW-PARSNIP 

CRANEFLY ORCHID 

NARROW-LEAF BLUECURLS 

TWO-FLOWER BLADDERWORT 

HUMPED BLADDERWORT 

BEAKED CORNSALAD 

FEDERAL 

STATUS 

, 

STATE 

STATUS 

E 

E 

E 

E 

E 

E 

E 

REGIONAL 

STATUS 

LP 

LP 

LP 

GRANK 

'G3GS 

G2 

GS 

GS 

G4 

GS 

GS? 

G3G4 

G4?, 

G3 

G4 

GS 

G4 

GS.TS 

G3 

GS 

GS? 

G4 

G4GS 

GS 

GSTS 

GS 

GS 

GS 

G4GS 

GS 

GS 

GS 

GS 

SRANR 

S2 

Sl 

Sl.l 

S3 

S2 

S2 

Sl 

S2 

S2 

S3 

S2 

S3 

S2 

SH 

S3 

S2 

S2 

S2 

Sl 

S2 

S2 

S2 

S3 

SX 

S3 

S2 

Sl 

S3 

Sl 

• 



0 0
7

30 AUG 2004

GLOUCESTER COUNTY

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COMM1ON NAME FEDERAL

STATUS

STATE REGIONAL

STATUS STATUS

GRANK SRANK

VERBENA SIMPLEX

VERNONIA GLAUCA

VULPIA ELLIOTEA

NARROW-LEAP VERVAIN

BROAD-LEAF IRONWEED

SQUIRREL-TAIL SIX-WEEKS GRASS-

E

E

E

GS

G5

GS

S1

Si

SH

154 Records Processed

• 7 

30 AUG 2004 

NAME 

VERBENA SIMPLEX 

VERNONIA GLAUCA 

VULPIA ELLIOTEA 

154 Records Processed-

• 
GLOUCESTER COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME 

_NARROW-LEAF VERVAIN 

BROAD-LEAF IRONWEED 

SQUIRREL-TAIL-SIX-WEEKS GRASS-

FEDERAL 

STATUS 

STATE 

STATUS 

E 

E

E 

REGIONAL 

STATUS 

GRANK 

GS 

GS 

GS 

SRANK 

Sl 

Sl 

SH 

• 
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United States Department of the Interior
FISH AND WILDLIFE SERVICE.B

New Jersey Field Office
•cological Service--

917 North Main Street, Building D
Mleasantvllle, New Jersey 08232

Tel: 609-646-9310
IN WEPLYREFER TO: Fax: 609-646-0352
, ES-05-NE-10 http:/Injrieldafflce.fws.gov JAN 3 0

Jean M. Oliva, Senior Consulting Engineer
TRC
5 Waterside Crossing
Windsor, Connecticut 06095-1563
Fax number: (860) 298-6399

.Reference: Thenatened and eridangered specieq review within the v-ciniy of the proposed Shieldallog
Metallurgical Corporation-radai logical remedi.l actiongTRC ProjeotNo. 26770-0'0O-00000) ocated
within NewMelR. Gloum.ster County New lersey

The U.S. Fish and Wildlife Service (Service) has reviewed the above-referenced proposed project pursuant to Section 7
of the Endangered Species Act of 1973 (87 Stat 884, as amended; 16 U.S.C.1531 ez seq.) to ensure the protection of
federally listed endangered and threatened species. The following comments do not address all Service concerns for fish
and wildlife resources and do not preclude separate review and comment by the Service as afforded by other applicable
environmental legislation.

Except for an occasional transient bald eagle (Hotiaeetus leueocephalus), no other federally listed or proposed
endangered or threatened flora or fauna under Service jurisdiction are known to occur within the vicinity of the proposed
project site. Therefore, no further consultation pursuant to Section 7 of the Endangered Species Act is required by the
Service. This determination ia based on the best available information. If additional information on federally listed
species becomes available, or if project plans change, this determination may be reconsidered. Please be aware that this
determination is valid for 90 days; therefore, if the project is not initiated within this time, the Service should be
contacted prior to project implementation to verify the accuracy of this information. The Service will review current
information to ensure that no federally listed threatened or endangered species will be adversely affected by the
proposed project

Enclosed is cwurent information regarding federally listed and candidate species occurring in New Jersey. The Service
emcourages federal agencies and other planners to consider candidate species in project.planning. The addresses of State
agencies that may be contacted for current site-specific iuformation, regarding federal candidate and State-listed species
are also enclosed.

Authorizing Supervisor: 4f Z /

Enclosures: Current siammaries of federally listed and candidate' species in New Jee
Addresses for additional information on candidate and State-listed species

Sect 7 (es-NMeot7.fax) 11124/03

0-
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

IN 1lEPLY REfER TO: 
ES-OS-NE-OIO 

New Jersev Field office . 
EcologiCal Service·' . . 

9~7 North Main Street, Building J) 
. PJeuantville, New Ja-sey 08232 

Tel: 609w646-9310 
Fax! 609-646-0352 

http://f\jfieldoft'ice.f'ws.gov 

~ Jean M. Oliva, Senior Consulting Engineer 
TRC 
5 Waterside Ci:ossing 
Windsor. COWlecncut 06095-1563 
Fax number: (860) 298--6399 

JAN 3 12003 

ND.468 

.Refer~: Threatened and enWm,gered species review within the vicinity oftbe proposed Shieldalloy 
Metallurgical COll'orntion·tadio logical rewedilll action (TRe Project No. 26770-0100-00000). 'oca.1£Q 
within Newfield. G1Qucester County Nvw Jersey 

The U.S. Fish and Wildlife Service (Service) has reviewed the above-referenced proposed project pursuant to Section 7 
of the Endangered Species Act of 1973 (87 Stat. 884, as amended; 16 U.S.C.1531 el seq.) to ensure the protection of 
federally listed endangered and tbreatened species. The following comments do not address all Service concerns for fish 
and wildlife resources and do not preclude separate review and COlIlIIl.ettt by the Service as afforded by other applicable 
enviromnentallegislation. . 

Except for an owasionll! transient bald eagle (Haliaeetus leucocephalus), no 'other federally listed or proposed 
endangered or threatened flora or fauna und14 Service jurisdiction are known to occur within the 'Vicinity of the proposed 
project site. Therefore, no further cOlI$ultation pursuant to Section 7 of tb.e Endangered Species Act is required by the 
Service. This detennination il\ based on the best available information. If additional infonnation 011 fedenlly listed 
species becomes available, or if project plans change, this detexmmmion may be reconsidered. Please be aware milt this 
detennination is valid fOf 90 days; therefore, if the project is not initiated witJUn this timc, the Service should be ' 
contacted prior to project implementation to verify the accUl'llCy of this information. The Service will review cutTent 
information to ensure that no federally listed threatened or endangered species will be adversely Ufected by the 
proposed project. ' 

Enclosed is current information regarding fedall1ly listed and candidate species occurring in'New Jersey. The Service 
encourages federal agencies and other planners to consider caJldidate species in project.pllUllling. The addresses of State 
agencies that may be contacted for current site-specific infonnatioa regarding federal candidate and State-listed species 
are aL'\O enclosed. 

Enclosures: 

Sect 7 (es-NEeot7.fu) 11124103 

V01 
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FEDERALLY LISTED ENDANGERED
AND THREATENED SPECIES

IN NEW JERSEY

An ENDANGERED species is any species that is in danger of extinction throughout all or a
significant portion of Its range.

A THREATENED species Is any species that is likely to become an endangered species within the
foreseeable future throughout all or a significant portion of Its range.

I. ICOMMON NAME SCIENTIFIC NAME STATUS

FISHES

REPTILES

MBILRDS

MAMMALS

Acipenser brevirostrum F E
Clemmys muh lenb egj" T

Lepidochelys kerni E

Cheloniq Eydas T

Eretsoichetys imbricata E

Dermochelys cordace= E

Carena caretta T

Haliaeeas leucoceplilus T

Charadrlus melodus T

Fel&s concolor couguar B+

_Myotis sodals E

Canis lup us E+

Sciurus niger cinereus ]E+._
-- -* -I-. ---

Balenoptera musculus
I

! E
H

Balaeno tera p salus E

Me a terawsovaean !iae E

..Bala.ena .l....is E

Balaeno tera borealis E

Physeter naacrocephalus E

• 

• 

• 

FEDERALLY LISTED ENDANGERED 
AND THREATENED SPECIES 

1N NEW JERSEY 

An ENDANGERED species is auy species that is in da,nger of extinction throughout aU or a 
significant portion of its range. 

NU.4btl 

A THREATENED species is any species that is likely to become an endangered species Within the 
foreseeable future throughout all or a significant portion of its range. . 

SCIENTIFIC NAME STATU 

FISHES b revirostrllm 

REPTILES T 

E 

E 

T 

BmDS T 

T 

E 

MAMMALS 

E 

E+ 

E+ 
.... _._---

E 

E 

'., .: Physeter macrocepl.aius E 



COMMON NAME 1 SCIENTIFIC NAME

INVERTEBRATES

PLANTS

STATUS

Alasmidomta helerodon

Ckiindela dorsafis dorsalis T

Nny~ho M. mftheuL E

Nk~rophonts americanus E+____

Isooria rnedeoloide~s T

Heloniasbzk ~ T

Rh nchaspora knie4*erizii T

Schwalbea americauz E

Aeschynqmene virgi~nicir T

Amaraiuthu*spumilms T

* Except for sea turtle nesting habitat, principal responsibility for these species is vested with the National
Marine Fisheries Service.

* ~* Current records indicate the species does not presently occur in New Jersey, although the species did occur

in the State historically.

-.. -- Note.- for-a-coplee-fis ng-ofEndangered-and--ThreatenedWildlife and-Plantsrreferfa 50 CFR 1.1i-,nd12•

For further information, please contact: U.S. Fish and Wildlife Service
New Jersey Field Office
927 N. Main Street, Buildiag D
Pleasantville, New Jersey 08232
Phone: (609) 646-9310
Fax: (609) 646-0352

Revised 12/15104

I

• 

• 
fr, 

SCIENTIFIC NAME STATUS 

INVERTEBRATES E 

dorsalis dorsalis T 

i:+ 

americanys E+ 

PLANTS T 

T 

proposed threatened 

+ pres\Uned edirpated** 

Except for sea turtle n~sting habitat, principal responsibility for these species is vested with the National 
Manne Fisheries Service. 

Cunent records indicate the species does not presently oCcur in New Jersey, although the species did coeur 
in the State historically . 

. -, -- -- -Note:- !or-«-c()lfIplete-listlng .. o! Endangered-aiu/-ThrearenedWildlife IIltd -Plants;-re!er'w 50 CFR 17.11.--.mdT7;12~---

For further information, please contact: 

• 

U.S. Fish and Wildlife Service 
New Jersey Field Office 
927 N. Main Street, Building D 
Pleasantville, New Jersey 08232 
Pbone:(609) 646-9310 
Fu: (609) 646.0352 

Revised 12115/04 
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-FEDERAL CANDIDATE SPECIES
IN NEW JERSEY

CANDIDATE SPECIES are species that appear to warant consideration for addition to the federal iLst
of Endangered and Threatened Wildlife and Plants. Although these species receive no substantive or
procedural protection under the Endangered Species Act, the U.S, Fish and Wildlife Service enacourages
federal agencies and other planners to give consideration to these species in the environrnenial planning
process.

.11 SPECEES II SCIENTMFIC NAME
.1

Narthecium americanurm

Dichanthelium hirstii

Note: For complete listings of taxa under review as candidate species, refer to Federal Register Vol. 69,
No. 86, May 4, 2004 (Endangered and' Threatened Wd~ife and Plants; Review of Species that are
Candidates or Proposed for Listing as Endangered or Threatened).

Revised liua 2004

.i

• 

'. 

• 

.OW'FEDERAL 'CANDIDATE SPECIES 
IN NEW JERSEY 

NU.4bl::l 

, CANDIDATE SPECIES are species that appear to warrant consideration for addition to the federal Llst 
of Endangered md Threatened Wildlife and Plants. Although these species receive no substantive or 
procedural protection under the Endangered Species Act, the U.S. Fish and Wildlife Service encourages 
federal agencies and other planners to give consideration to these speclesln the environmen1al planning 
process. 

SCIENTIFIC NAME 

Narthecium americanum 

Dichan#'1e1tum hindi 

Note: For complete listings o/taxa under re"iew as candidate species, refer to Federal Register Vol. 69, 
No. 86, May 4.2004 (Endangered alld'Thr~atmed WUdlife and Plants; Review o/Species 'kat aTe 
Candidates or Proposed/or Listing as Endangered orThreatened). 

Revised June 2004 
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FEDERAL CANDIDATE AND STATE-LISTED SPECIES

Candidate species are species under consideration by the U.S. Fish and Wdlie Servic
(Service) for possible inclusion on the List of Endangered and Threatn•ed Wildlife and Plants.
Although these species recdve no substantive or procedural protection under the Eadagered
Species Act, the Service encourages federal agencies and other planners to consider federal
candidate species in project planning.

The New Jersey Natural Heritage Program maintains the most up-to-date information on federal
candidate species and State-listed species in New Jmrsey and may be contacted at the following
address:

Coordinator
Natural HeritageProgram \
Division of Parks and Foestry
P.O. Box 404
Trenton, New Jersey 08625
(609).984-0097

Additionally, information on New Je-sey's State-listed wildlife species may be obtained from the
following office:

Dr. Lamy Niles
Endangered and Nongaame Species Program
Division of Fish and Wildlife
P.O. Box 400
Trenton, New Jersey 08625
(609) 292-9400

If information from either of the aforementioned sources reveals the presence of any federal
candidate species within a project area, the Service should be contacted to ensure that these
species are not adversely affected by project activities.

R&vised 07/03

• 

• 

• 

NU.4b8 [;105 
...... _ .............. OJ. >.J 

. . 

FEDERAL, <;ANDIDATE AND STATE-LISTED SPECIES 

Candidate species are species under coruride:ra.tion by the U.S. Fish and ~ serVice 
. (Service) for possible inclUsion an t1W List of Endangered and Threatened Wildlife ~ P~ts. 

Although these speci~ recei~eno substantive or pro,ceduralprote~on under the Etuiange.red 
Species Act. the Service encowages federal agencies and other planners to consider fede:taI . , 
candidate species in project planning. . 

·The New Jersey NatUral Heritage Program maiD.taina the most up.:urdate·inforinati~n OIl federal 
candidate species and State-listed species in New Jersey and may be contacted at the following 
address: 

Coordinator . 
Natural Heritage'Program \ 
Division of Parks and Forestry 
P.O.Box 404 " 
Trenton. New Jarsey 08625 
(~~).9~4-0097 . 

Additionally. information on New Jersey's State-'listed wildlife species may be obtained from the 
fullowing office: . 

Dr. Larry Niles 
Endangered and Nongame Species Program 
Division ofFish and Wl1dlif6 
P.O. Box 400 
Trenton, New J~ey 08625· 
(609) 292-9400 

If infonnation from either of the aforementioned so~es reveals the presence of any federal 
candidate species within a project area, the Service should be ~tacted to ensure tlWt tt.ese ' 
species are not adversely affected by project activities. 

Rc~ed 07103 
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AMY S. GREENE
ENVIRONMENTAL CONSULTANTS, INC.
18 COMMERCE STREET PLAZA. - FLEMINGToN, NJ 08822

(908) 788-9676 - FAX (908) 788-6788

PA (610) 250-0773

June 14, 1994

mr. Sean Hayden
TRC Environmental Corporation
5 Waterside Crossing
Windsor, CT 06095

Re: Endangered and Threatened Plant Species Survey
and Stressed Vegetation Survey

Shieldalloy Metallurgical Corporation Superfund Site
Newfield Borough, Gloucester County, NJ
City of Vineland, Cumberland County, NJ
ASGECI Project #1111

Dear 1r. Hayden:

We are pleased to submit this Endangered and Threatened
Plant Species Survey and Stressed Vegetation Survey Report
for the above referenced site. The objective of these
surveys is to determine the presence or absence of the
following species of concern: Barratt's sedge (Carex
barrattii), pink tickseed (Careopsis rosea), Pine Barren
boneset (Eupatorium resinosum) and swamp pink (Helonias
bullata) and analysis of the existence of stressed
vegetation. Resumes of preparers of this report have been
included.

The following summarizes the findings of the field
investigation and review of existing information for the
Shieldalloy Metallurgical Corporation Superfund Site located
in Nowfield Borough, Gloucester County, and the City of
Vineland, Cumberland County, New Jersey. The field
investigation was performed on June 6, 1994.

I. Introduction

The survey was conducted over approximately 100 acres,
of which the manufacturing facility occupies approximately
60 acres. The northern property, containing the facility,
is an irregularly shaped parcel located in Newfield Borough
(Figure 1-2). The study area included adjacent wetlands in
Newfield and Vineland that are primarily forested and
associated with the Hudson Branch (Figure 3-1). The overall

21111BZOSURVD0C
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AMy S. GREENE 
ENVmONMENTAi.. CONSULTANTS, INC. 
18 COMMERCE STREET PlAZA FLEMINGTC>N. NJ 08822 . 

(908) 788-9676 • FAX (908) 788-6788 
P A (610) 25(),Om 

June 14, 1994 

Mi:" • Sean Hayden 
TRC Environmental Corporation 
5 waterside Crossing 
Windsor, CT 06095 

Re: Endangered and Threatened Plant Species Survey 
and Stressed Vegetation Survey 

Shieldalloy Metallurgical Corporation Superfund Site 
Newfield Borough, Gloucester County, NJ 
City of Vineland, Cumberland County, NJ 
ASGECI Project il111 

Dear M:r. Hayden: 

r. uc. 

We are pleased to submit this Endangered and Threatened 
Plant Species Survey and Stressed Vegetation Survey Report 
for the above referenced site. The objective of ·these 
Surveys is to deterIDine the presence . or absence of the 
following species of concern: Barratt's' sedge (Carex· 
barrattii) ,pink tickseed (Coreopsis rosea} , Pine· Barren 
boneset (Eupatorium resinosum) and swamp pink (Belonias 
bullata) and analysis of the existence of stressed 
vegetation. Resumes of preparers of this report have been 
included. 

The following summarizes the findings of· the ·field 
investigation. and review of existing infor.ma.tion for the 
Shieldalloy.Metallurgical Corporation Superfund Site lOcated 
in Newfield Borough, Gloucester County, and the City of 
Vineland, Cwnber1and County, New Jersey. The field 
investigation was performed on June 6, 1994 • 

. I. Introduction 

The survey was conducted over approx~ately 100 acres, 
of which the manufacturing facility oCcupies approximately 
60 acres. The northern property, containing the facility, 
is an irregularly shaped parcel located in Newfield Borough 
(Figure 1-2). The study area included adjacent wet1andsin 
Newfield and Vineland that are primarily fore5ted and 
associated with the Hudson Branch (Figure 3-1). The overall 
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topography of the study area consisted of relatively flat to
gently sloping terrain.

The study area is located in the Maurice River
Watershed within the Delaware Bay Drainage Basin. The
wetlands are drained by the Hudson Branch which is tributary
to the Burnt Mill Branch of the Maurice River.

According to the State of New Jersey List of Endangered
Plant Species and Plant Species of. Concern (N.J.A.C. 7:SC-
1.1 et seq.), the species of concern have been classified as
follows:

o Barratt's sedge - rare (53)
o pink tickseed - imperiled (S2)
o Pine Barren boneset - endangered (E)
o swamp pink - endangered (E)

Additionally, swamp pink is also classified as threatened
according to the Federally Listed Endangered and Threatened
Species in New Jersey (50 CFR 17.11 & 17.12, 1990).

Evaluations of the study area were made as to the
suitability of existing habitat for these rare species. The
stressed vegetation survey was conducted in order to
visually identify evidence of the effects of potential
contamination on plant species.

I1. SJAKPLING METHODOLOGY

A habitat evaluation was conducted over the Shield
Metallurgy Corporation facility including adjacent wetlands
associated with the Hudson Branch. In order to perform the
biological survey for the species of concern and stressed
vegetation survey, a meander survey was conducted to cover
the'entire study area.. During the field investigation,
special attention was given to areas with suitable habitat
for the species of concern. The Britton and Brown (1970)
plant identification key "An Illustrated Flora of the
Northern United States and Canada" was used to determine
plant species characteristics and to provide habitat
information. Other sources to evaluate the habitat onsite
included the use of published literature, site maps and
topographic maps.

During the course of the investigation items including, but
not limited to, chlorosis, stunted growth and abnormal
physiological characteristics were used as criteria to
evaluate evidence of stressed vegetation.

1X1I.BXOSURV.DOC
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topography of the study area consisted of relatively flat to 
gently sloping terrain. 

The study area' is located in the Maurice River 
Watershed within the Delaware Bay Drainage Basin. The 
wetlands are drained by the Hudson Branch which is tributary 
to the Burnt Mill Branch of the Maurice River • 

. According to the State of New Jersey List of Endangered 
Plant Species and Plant Species of. Concern (N.J.A.C. 7:SC-
1. 1 et seq.), the species of concern have been classified as 
follows: 

o Barratt's sedge - rare (S3) 
o pink tickseed - imperiled (52) 
o Pine Barren boneset - endangered (E) 
o swamp pink - endangered (E) 

Additionally, swamp pink is also cl~ssified as threatened 
according to the Federally Listed Endangered and Threatened 
Species in New Jersey (50 CF.R 17.11 & 11.12, 1990). 

Evaluations of the study area were made as to. the 
suitability of-existing habitat for 'these rare species. The 
stressed vegetation survey was conducted in order to 
visually identify evidence of the effects of . potential 
contamination on plant species. 

II. SAHPLIHG HEDOllOLOGY 

A habitat evaluation was condUcted over the Shield 
Metallurgy Corporation facility including adjacent wetlands 
associated with the Hudson Branch. In order to perfor.m the 
biological survey for the species of concern and stressed 
vegetation survey, a .meander survey was ,conducted to ~over 
the; entire study area. During the field investigation, 
special attention was given to areas with suitable habitat 
for the species of concern. The Britton and Brown (1970) 
piant identification k.ey "An Illustrated .Flora of the 
Northern United States and Canada" was used to determine 
plant species characteristics. and to provide habitat 
information. Other sources to evaluate the habitat onsite 
included the use of published literature, site maps and 
topographic maps. 

During the course of the investigation items including, but 
not limited to, chlol':osis, stunted growth and abnormal 
pbysiological characteristics were used as criteria to 
evaluate evidence of stressea ve9Ctation. 
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III. RESULTS OF STUDY

Our findings of the biological survey indicate that
there were no occurrences of Barratt's sedge, pink tickseed,
Pine Barren boneset and swamp pink within the study area.

The stressed vegetation survey conducted in conjunction
with the biological survey indicated relatively normal
growth over the study area, although the site has been
subject to manmade disturbances in the past. These
disturbances have led to invasive plant species becoming
dominant in some portions of wetland and upland areas.

The forested wetlands onsite supported a dominant
canopy layer of red maple (Acer rubrum), black gum (Nyssa
sylvatica) and black willow (Salix nigra). An often dense,
understory growth included southern arrowwood (Viburnum
dentatum), silky dogwood (Cornus amomum), highbush blueberry
(Vaccinium corymbosumz), sweet pepperbush (Clethra
alnifolia), elderberry (Sambucus canadensis) and greenbrier
(Smilax rotundifolia). The herbaceous layer consisted of an
abundance of cinnamon fern (Osmunda cinnamomea), tussock
sedge (Carex stricta) and spotted jewelweed (Impatiens
capensis). Scrub/shrub wetlands also observed onsite were
generally overgrown with similar understory species
including fetterbush (Leucothoe racemosa).

Emergent wetlands located on the facility site, within
a wastewater detention pond, and associated with the Hudson
Branch contained a dominance of spike rush (Eleocharis
spp. ), bog rush (Juncus pelocarpus ), common rush, three
square (Scirpus amerlcanus), whitened sedge (Carex
albolutescens), Canada rush (Juncus canadensis), slender
rush (Juncus tenuis), common reedgrass (Phragmites
australls), tussock sedge (Carex stricta), pointed broom
sedge (Carex scoparia), sallow sedge (Carex lurida), larger
water-starwort (Callitriche heterophylla) and spotted
jewelweed.

Forested upland areas throughout the study area
contained a dominant canopy layer of southern red oak
(Quercus falcata), scarlet oak (Quercus coccinea), white oak
( Quercus alba), red maple, black locust (Robin ia
psuedoacacia), mockernut (Carya tomentosa) and sand hickory
(CarS.a pallida). The understory was supported by similar
species in the sapling layer and the dominant vegetation in
the shrub layer consisted of black huckleberry (Gaylussacia
baccata), dangleberry (Gaylussacia frondosa), lowbush
blueberry (Vaccinium vacillans), mountain laurel (Kalmia
latifolia), sheep laurel (Kalmia angquztifo2ia), mUlti~flra
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sylvatica) and black willow (Salix nigra). An often dense, 
understory growth inc~uded southern arrowwood (Viburnum 
den tatum) , silky dogwood (Comus amomum), highbush blueberry 
(Vaccinium corymbosum), sweet pepperbush (Cletbra 
alnifolia), elderberry (Sambucus canadensis) and greenbrier 
(Smilax rotundi:folia). The herbac:;:eous layer consisted .of· an 
abundance of cinnamon fern (Osmunda ciJlllamomea), tussock 
sedge (Carex stricta) and spotted je~elweed (Impatiens 
capensis) • Scrub/shrub wetlands also observed onsite were 
generally overgrown with similar understory specLes 
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water-starwort (Callitriche heterophylla) and spotted 
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Forested upland areas throughout the study area 
contained a dominant canopy layer of southern red oak 
(Quercus £alcata), scarlet oak (Quercus coccinea), white oak 
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rose (Rosa multiflora), greenbrier (Smilax rotundifolia) and
Japanese honeysuckle (Lonicera Japonica).

The forested areas in the study area appeared to be
secondary growth, not mature, which have undergone
disturbances in the past. Based on professional judgement,
the trees appeared to be the proper height for their age.
Other vegetation did not show signs of stunted growth or
chlorosis.

The biological survey for Barratt's sedge revealed no
findings of this rare species within the study area.
Habitat requirements are open, undisturbed, emergent
wetlands; not usually occurring in standing water. This
habitat was not found due to the sites, disturbed nature.
Barratt's sedge is commonly associated with Pineland swamps
and bogs, blooming and fruiting from late April to July.

No species of pink tickseed were found over the study
area. Pink tickseed habitat requirements are vernal ponds
(i.e., shallow, isolated ponds not fed by a spring or
stream) or open, emergent wetland areas which are ponded for
most of the year and dry up in the summer. The biological
survey for this species was conducted at a time of year when
sufficient growth for identification may not be present.
Pink tickseed flowers from July through late September. The
only potential habitat identified within the study area was
on the facility site within the. wastewater detention basin
(reference Figure 1-2). This area was observed to contain
emergent wetland species and ponding. An additional site
visit later in the growing season may be warranted in order
to definitively assess the presence or absence of pink
tickseed.

Pine Barren boneset was not identified within the study
area limits. Habitat for this species of concern is open,
undisturbed, emergent wetland communities and streamsides;
located mostly in the Pine Barrens. Flowering of this
species occurs from early July to October.

The biological survey for savmp pink was conducted at a
time of the year when it would be in flower; the evergreen
leaves, which grow in a basal rosette, are also readily
identifiable. No swamp pink populations were found. The
habitat type that supports swamp pink consists of deciduous,
forested wetland communities and stands of Atlantic white
cedar (Chamaecyparis thyolde5). The forested wetland areas
onsite would not provide habitat for swamp pink due to their
disturbed nature and lack of Atlantic white cedar
occurrences. Additionally, dense scrub/shrub wetland areas
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provided inadequate sunlight and increased competition among
plant species thereby creating poor habitat for swamp pink.

IV. conclusion

In summary, habitats specific to the species of concern
(Barratt' s sedge, pink tickseed, Pine Barren boneset and
swamp pink) were thoroughly searched and no specimens were
identified as a result of -our detailed biological survey.
No suitable , habitat was found onsite for Barratt" s sedge,
Pine Barren boneset and swamp pink. However, based on the
field survey, the facility portion of the study area may
contain potentially suitable habitat within the wastewater
detention basin (emergent wetland) to support pink tickseed;
although no individuals were identified during the site
investigation.

No evidence of stressed vegetation within the wetland and
upland communities was observed during the meander survey.

If you have any questions or comments concerning this
submission please contact me.

Sincerely,
AMY S. GREENE ENVIRONMENTAL
CONSULTANTS, INC.

Thomas S. Brodde
Project Manager

enc.
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XV. conc:lus.iOll 

In summary, habitats specific to the species of concern 
(Barratt's sedge, pink tickseed, Pine Barren boneset and 
swamp pink) were thoroughly searched and "no specimens were 
identified as a result of our detailed biological 8uxvey. 
No suitable, habitat was found onsite for Barratt's sedge, 
Pine Barren boneset and swamp pink. However, based on the 
field survey, the facility portion of the study area may 
contain potentially suitable habitat within the wastewater 
detention basin (emergent wetland) to support pink tickueedi 
although no incli.vidua1s were identified during the site 
investigation. 

No evidence of stressed vegetation within the wetland and 
upland communities was observed durinq the meander survey. 

If you have any questions or comments concerning this 
submission please contact me. 

Sincerely, 
AMY S. GREENE ENVIRONMENTAL 
CONSULTANTS, INC. 

~~~~ 
Thomas 5. Brodde 
Project Manager 

enc. 
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Christine Todd Whitman Department of Environmental Protection Robert C. Shinn, Jr.
Governor DIVISION OF PARxS AND FORFY Commissioner

HISTORIC PE=SVATON OFIxCE
CN404

TRENTON, N.J. 08625.0404
TEL: (609) 292-2023

FAX. (609) 984-0578

HPO-A96-37

TO: Bruce Venner, Chief
Bureau of Federal Case Management, NJ DEP

FROM: Dorothy Guzzo, Administrator, Historic Preservation Office,
Deputy. State Historic Preservation officer

DATE: January 5, 1995

RE: Gloucester County, Newfield Borough
Shieldalloy Metallurgical Superfund Site
Section 106 Consultation Comments

I am offering consultation comments on this proposed undertaking
under Section 106 of the National Historic Preservation Act in
response to your memorandum of October 24,.1995 requesting review of
the following report:

The Cultural Resource consulting Group.
August 1995 Phase II Cultural Resources Study. Specialty Qlass

Corporation MeltingT Ta. 1roposed Remediation of Shieldalloy
Metallurgical Corporation Property

AS Deputy State Historic Preservation Officer for New Jersey, in
accordance with 36 CFR Part 800: Protection of Historic Properties,
as published in the Federal Register 2 September 1986 (51 31115-
31125), I am providing the following comments.

800.4 identifying Historic Properties

I concur with the Phase II Cultural Resource Study's conclusion
that the stack/melting tank is eligible for the National Register
under Criteria C and D. The stack/melting týnk is eligible under
Criterion C as a well preserved, and rare, example of a glass
stack/melting tank. The stack is eligible under Criterion D
because of the information it may convey about New Jersey's
historic glass, industry given its rarity as a surviving glass
melting stack.

Rtcycicd Pap-
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Jitah .ttf ~ 2m JJtrB211 
Christine Todd Whitman 
Governor 

Department of Environmental Protection 
DMSIONOF PARKS ANDF~rn.y 

Robert C. Shinn, Jr. 
CommiSlIioner 

TO: 

FROM; 

DATE: 

RE·: 

HisToruc PlmsImv ATION OFFICIi 

CN-404 
TRENToN, N.!. 0862S.(J4Q4 

TEL: (609) 292·2023 
FAX: (609) 984-0578 

HPO-A96-37 

MEMOBANOOH 

Bruce Venner, Chief 
Bureau of Federal Case Manaqement, NJ DE? 

Dorothy GUzzo, Administrator, Historic Preservation Office, 
Deputy· State Historic Preservation Officer 

January 5, 1995 

Gloucester county, Newfield Borough 
Shieldalloy Metallurgical Superfund site 
section 106 Consultation Comments 
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under section 106 of the National Historic Preservation Act in 
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The cultural Resource consulting Group· 
August 1995 Phase II Cultural Resources study. specialty Glass 

Corporation Melting Tank. Proposed Remediation of Shieldalloy 
Metallurgical Corporation Property 

As Deput¥ State Historic Preservation Officer for New Jersey, in 
accordance w~tb 36 CFR Part 800: Protection of Historic properties, 
as published in the Federal Register 2 September 1986 (51 31115-
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I concur with the Phase II Cultural Resource Study's conclusion 
that the stack/melting tank is eligible for ~he National Register 
under Criteria C and D. The stack/melt-ing tank is eligible under 
criterion c as a well preserved, and rare, example ofa glass 
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80o.5 Assessing Effects

The demolition of the stack will, of course, have an adverse
effect on the stack/melting tank. Given the deteriorating
condition of the stack, the high cost associated with
stabilization of tall masonry stacks, and the groundwater
pollution problems which are related to the metallurgical use of
the stack since the 1950's, I see no feasible alternative to
demolition of the stack.

Because the project will have an adverse effect on the stack, the
Advisory Council on Historic Preservation must be notified of the
adverse effect and sent the documentation listed under 800.8 (b)
(copy attached). I have enclosed a draft Memorandum of Agreement
(MOA) for the project for consideration. As mitigation for the
demolition of the stack, the MOA calls for documentation of the
stack to HABS/HAER Standards. The level of HABS/HAER
documentation for a property is determined by the National Park
Service (see the attached sheet). I suggest that a copy of the

II Cultural Resource Study be sent to the NPS to help in
their determination of the appropriate level of documentation.

Should you have any questions, please contact Dan Saunders of my
staff at (609) 984-0140.

Sincerely,

Dorothy P. Guzzo
Deputy State Historic
Preservation Officer

DPG/ds96226

c: Advisory Council On Historic Preservation
Joseph Gowers, EPA
John Vetter, EPA
Donna Gaffigan, NJDEP-BFCM
David R. Smith, SMC
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MEMORANDUM OF AGREEMENT
AMONG

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY,
NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, BUREAU OF FEDERAL

CASE MANAGEMENT, SHIELDALLOY METALLURGICAL CORPORATION
AND

THE NEW JERSEY STATE HISTORIC PRESERVATION OFFICER
SUBMITTED TO THE ADVISORY COUNCIL ON HISTORIC PRESERVATION .&--

PURSUANT TO 36 CFR 800.6(A)

WHEREAS, the Environmental Protection Agency fEPA) has determined
that the remediation of the Shieldalloy Metallurgical Corporation (SMC)
site will have an adverse effect on the Specialty Glass Corporation
Melting Tank, a property which is eligible for listing on the National
Register of Historic Places, and has consulted with the New Jersey
State Historic Preservation Officer (SHPO) pursuant to the regulations
(36 CFR Part 800) implementing Section 106 of the National Historic.
Preservation Act (16 U.S.C> Part 470f0; and

WHEREAS, EPA has considered the alternatives to demolition of the
Specialty Glass Corporation Melting Tank and concluded, in concurrence
with the New Jersey SHPO, that there is no reasonable way to avoid the
adverse effect of~demolition of the Glass Melting Tank; and

WHEREAS, New Jersey Department of Environmental Protection, Bureau
of Federal Case Management (NJDEP-BCA) and SMC, the owner of the site,
have participated in the consultation and have been invited to concur
in this Memorandum of Agreement,

NOW, THEREFORE, the EPA, NJDEP-BCA, the New Jersey SHPO, and SMC
agree that the undertaking shall be implemented in accordance with the
following stipulation in order to take into account the effect of the
undertaking on historic properties.

EPA will ensure that the following measures are carried out:

1. The applicant shall contact the National Park Service (NPS),
Northeast Field Office to determine what level and kind of
HABS/HAER recordation is required for the Melting Tank. The
applicant will complete all required recordation and secure NPS
approval prior to Initiating demolition of the Melting Tank.
Copies of this documentation with original photographs will be
provided to the corps, the NJ SHPO, and Wheaton Village.

Execution of this Memorandum of agreement and implementation of its
terms evidence that EPA has afforded the Council an opportunity to
comment on the demolition of the Specialty Glass Corporation Melting
tank, and that EPA taken into account the effect of the undertaking on
historic properties.
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illustration 13: Current condition of the glassworks. stack (August 1995).

photographer: Richard Veit
date. August 1995
roll 3, neg. 9, exp. 21
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Documentation required for
consultation

Documentation required for
submitting a Signed MOA for
Council review

Documentation required for
requesting written Council
comment, absent an MOA

(b) Finding of adverse effect. The required documentation is as
follows:

(1) A description of the undertaking, including photographs,
maps, and drawings, as necessary;

(2) A description of the efforts to identify historic properties;

(3) A description of the affected historic properties, using
materials already compiled during the evaluation of significance,
as appropriate; and

(4) A description of the undertaking's effects on historic
properties.

(c) Memorandum of Agreement. When a memorandum is sub-
mitted for review in accordance with Section 800.6(a)(1), the
documentation, in addition to that specified in Section 800.8(b),
shall also include a description and evaluation of any proposed
mitigation measures or alternatives that were considered to deal
with the undertaking's effects and a summary of the views of the
State Historic Preservation Officer and any interested persons.

(d) Requests for comment when there is no agreement The pur-
pose of this documentation is to provide the Council with sufficient
information to make an independent review of the undertaking's
effects on historic properties as the basis for informed and mean-
ingful comments to the Agency Official. The required documenta-
tion is as follows:

(1) A description of the undertaking, with photographs, maps',

and drawings, as necessary;

(2) A description of the efforts to identify historic properties;

(3) A description of the affected historic properties, with informa-
,tion on the significant characteristics of each property:

(4) A description of the effects of the undertaking, on historic
properties and the basis for the determinations;

(5) A description and evaluation of any alternatives or mitigation
measures that the Agency Official proposes for dealing with the
undertaking's effects:

(6) A description of any alternatives or mitigation measures that
were considered but not chosen and the reasons for their
rejection;

(7) Documentation of consultation with the State Historic Preser-
vation Officer regarding the identification and evaluation of historic
properties, assessment of effect, and any consideration of alter-
natives or mitigation measures:

(8) A description of the Agency Official's efforts to obtain and
consider the views of affected local governments, Indian tribes,
and other, interested persons-,

(9) The planning and approval schedule for the undertaking;
and

• , 

• 

• 

Documentarion required for 
consultation 

Documentation required for 
submitting a signed MOA for 
Council review 

Documentation required fOf 
requesting writtefl Council 
ccmment. absent an MOA 

(b) Finding of adverse effect. The required documentation is as 
follows: 

(1) A descriptiOn of the undertaking, including photographs, 
maps, and drawings, as necessary; 

(2) A description of the efforts to identify historic properties; 

(3) A deScription of the affected historic properties, using 
materials already compiled during the evaluation of significance, 
as appropriate; and 

(4) A description (}f the undertaking's effects on historic 
properties. 

, (c) Memorandum of Agreement. When a memorandum is sub
mitted for review in accordanoe with Sectionaoo.6(a}(1), the 
documentation, in addition to that specified in Section 800.8(b), 
shall also include a description and evaluation of any proposed 
mitigation rneasures or alternatives' that were considered to deal 
with the undertaking's effects and a summary Of the views of the 
State Historic Preservation Officer a.nd any interested' persons. 

Cd) Requests for comment when there is no agreement The pur
pose of this documentation is to provide the Council with sufficient 
information to make an independent review of the undertaking's 
effects on historic properties as the basis for informed and mean
ingful comments to the Agency Official. The required documenta
tion is as follows: 

(1) A description Of the undertaking, with photographs, maps', 
and drawings. as nece$S8ry; 

(2) A description of the effoltS to i.dentify historic properties: 

.(3) A description of the affected historic properties, with informa
·tion on the Significant characteristics of each property; 

(4) A description of the effects of the undertaking. on historic . 
properties and the basis for the determinations; 

(5) A description and evaluation of any alternatives or mitigation 
measures that the Agency Official proposes fOT dealing with the 
undertaking's effects: 

(6) A description of any alternatives or mitigation measures that 
were considered but not chosen and the reasons for their 
rejection; 

(7) Documentation of consultation with the State Historic Preser
vation Officer regarding the identifICation and evaluation of histotic 
properties. assessment of effect, and'any consideration of alter
natives or mitigatiOn measures: 

(8) A description of the Agency Official's efforts to obtain and 
consider the views of affected local governments. Indian tribes, 
and other. interested persons; 

(9) The planning and approval schedule for the undertaking; 
and . 
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United States Department of the Interior

NATIONAL PARK SERVICE
MID-ATLANTIC REGION

NATIONAL REGISTER PROGRAMS DIVISION
IN, REMYREFtRTO: US, CUSTOM HOUSE, ROOM 251

2ND & CHESTNUT STREET
PHILADELPHIA. PA 19106

Information Needed to Obtain a Level of Documentation for the
Historic American Building Survey / Historic American Engineering Record

(HAXISIAER)

To -provide a level of documentation, the National Park Service (NPS) Regional Office requires
concise information on the property's appearance and significance. Information on the condition
of the property is only necessary when it can help determine whether there is original material

'that can still be documented; this is most often applicable to interiors of buildings. Lengthy
reports or justifications of why the property must be demolished are not necessary; once the
decision to document the property has been reached between the Federal Agency and the State
Historic Preservation Office, the NPS's only role is to determine the level of documentation,
which is based on the property's significance and complexity.

Please write to this office to request a level of HABS/ELAER documentation for the property.
Include with your request:

1. A copy of the signed Memorandum of Agreement or other document requiring
HABS/HAER documentation. If some or aUI signatures are still pending, include
correspondence from the State Historic Preservation Office indicating that HABS/HAER-
documentation will be required. Other Correspondence on the project is generally not
necessary, unless it provides other required information.

2. The name, address/location of the property, and the county in which it is located. If
it is not located in a town or city, please identify the nearest town or city, (not a
township) in the same State.

3. Concise information on the history and appearance of the property. This can usually
be excerpted from existing documents. (such as a survey report, National Register
nomination, or correspondence from the State Historic Preservation Office) without doing
additional work. Snapshots (not Polaroids) are usually necessary to convey the scale, and
the amount of architectural or engineering detail, of the property. When there are no
photographs of a building's interior, indicate how much original detailing, furnishings
and/or equipment are inside; this will help us determine how much of the interior needs
to be documented.

If you have questions about what to send, call the National Park Service at (215) 597-6484. You
should receive a Schedule of Documentation, including guidelines for preparing the required
documentation, within 30 days of our receipt of your request.

(November 1994)

** TOTAL PAGE.08 **
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III RErLYREfER TO: 

United States Department of the Interior 

NATIONAL PARt<. SERVCCE 
MID·ATLANTIC REGION 

NAnONAL; REGISTeR P~OGRAMS DIVISION 
U,S, CUSTOM HOUSE, ROOM 2.51 

2ND & CHESTNUT STREET 
PHIl.AOELPHIA, PA 19106 

Infonnation Needed to Obtain a Level of Documentation for the 
Historic American Building Survey I Historic American Engineering Record 

O[ABSniAER) , 

To 'provide a level of documentation. the National Park Service (NPS) Regional Office requires 
concise infonnation on the property's appearance and significance. Information on the condition 
of the property is only necessary when it can help detennine whether there is original material 
'that can still be documented; this is most often applicable to interiors of buildings. Lengthy 
reports or justifications of why the property must be demolished are not necessary; once the 
decision to document the propeny has been reached between the Federal Agency and the State 
Historic PresefV'ation Office. the NPS'sonly role, is to determine the level of documentation. 
which is based on the property's significance and complexity. 

Please write to this office to request a level of HABSIHAER documentation for the property. 
Include with your request: 

1. A copy of the signed Memorandum of Agreement or other dOCliment requiJ:ing 
HABSIHAER documentation. If some or a!l signatures are still pending. include 
correspondence from the State Historic PreseCV'ation Office indicating that HABSIHAER-· 
documentation will be required. Other correspondence on the project is generally not 
necessary. unless it provides other required information. 

2. The name, addresslJocation oC the property, and the county in wbich it is located. If 
it is not located in a town or city, please identify the nearest town or city, (not a 
township) in the same State. 

3. Concise infonnation on the history and appearance ot the property. This can usually 
be excerpted from existing documents, (such as a survey report, National Register 
nomination. or correspondence from the State Historic Preservation Office) without doing 
additional work. Snapshots (not PoIaroids) are usually necessary to convey the scale, and 
the amount of architectural or engineering detail, of the property. When there are no 
photographs of a building's interior, indicate how much original detailing, furnishings 
andlor equipment are inside; this will help us detennine how much of the interior needs 
to be documented. 

If you have questions about what to send, call the National Park Service at (215) 597-6484. You 
should receive a Schedule of Documentation. including guidelines for preparing the requked 
documentation, within 30 days of our receipt of your request. ' 

(November 1994) 

** TOTAL PAGE.08 ** 



ctate of Neu ýterser
Christine Todd Whitman Department of Environmental Protection Robert C. Shinn, Jr.
Governor Commissioner

JUL 2. 4199
Jean Oliva
Senior Consulting Engineer
TRC Environmental Corporation
5 Waterside Crossing
Windsor CT 06095

Dear Ms. Oliva:

Enclosed please find a disk containing NJDEP's comments on the Feasibility Study
and Ecological Risk Assessment for the Shieldalloy Metallurgical Corporation
site. The file is named FS&ERA.SMC.

If you have any questions, you may contact me at (609) 633-1394.

Sincerely,

Donna L. Gaffigan, Case Manager
Bureau of Federal Case Management

Enclosure

New Jersey is an Equal Opportun'ty Employer

• 
~hde of ~ efu Werse~ 

Christine Todd Whitman 
Governor 

Department of Environmental Protection Robert C. Shinn, Jr. 
Commissioner 

• 

• 

Jean Oliva 
Senior Consulting Engineer 
TRC Environmental Corporation 
5 Waterside crossing 
Windsor CT 06095 

Dear Ms. Oliva: 

JUL 14 1996 

Enclosed please find a disk containing NJDEP' s comments on the Feasibility Study 
and Ecological Risk Assessment for the Shieldalloy Metallurgical Corporation 
site. The file is named FS&ERA.SMC. 

If you have any questions, you may contact me at (609) 633-1394. 

Enclosure 

Sincerely, 

Donna L. Gaffigan, Case Manager 
Bureau of Federal Case Management 

New Jersey is an Equal Opportunity Employer 



Draft Final
FEASIBILITY STUDY REPORT - VOLUME II

Soil Feasibility Study

1. General
NJDEP's Guidance Document for the Remediation of Contaminated Soils dated June 1994
contains information on capping as a remedial action. Ofparticular importance is the section on
post-capping operation, maintenance and monitoring since such actions will be required after
implementation of the remedy.

2. Risk Commission Report
TRC has elected to support its proposal to use a one in one hundred thousand (1 x 105) cancer
risk endpoint based on a draft report issued by the Environmental Risk Assessment and Risk
Management Study Commission. This Commission was established in 1994 pursuant to a
provision inHSRA. TheNJDEPs cancer risk endpoint is currently I x 10'. The Commission's
proposal to modify the cancer riskvalue for developing soil remediation standards is still only a
draft recommendation. Until such time that a new risk level is promulgated by the New Jersey
legislature, the Department will continue to require the I x 10" value.

3. Compliance Averaging, Section 2.1
It should be noted that although "guidance" has been developed for compliance averaging, the
concept and the particular conditions for implementing compliance averaging have a regulatory
basis and are contained in the TechnicalRequirementsforSiteRemediation (N.J.A.C. 7:26E-
4.9(c)3i).

4. Compliance in Manufacturing Area - Dept 102, Section 2.1.1
Elevated chromium and hexavalent chromium contamination has been detected in the Department
102 area. Based on the minimum exceedances, TRC has proposed no further action. This is
acceptable provided the existing containment (pavement) is properly maintained as part of the
remedial action and the subsequent O&M phase.

5. Compliance in Manufacturing Area - RR Siding, Section 2.1.1
Elevated arsenic contamination has been detected in one sample collected in the Railroad Siding
area. Based on the minimum exceedances, TRC has proposed no further action. This is
acceptable provided the existing containment (pavement) is properly maintained as part of the
remedial action and the subsequent O&M phase.

6. Compliance in Manufacturing Area - Beryllium. Section 2.1.1
a. TheFS states that the compliance averaging ceiling for beryllium is 2 ppm. While this is true
using the RDCSCC, SMC is utilizing the NRDCSCC values for the interior of the site (not off-
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Soil Feasibility Study 

1. General 
NJDEP's Guidance Document for the Remediation of Contaminated Soils dated June 1994 
contains information on capping as a remedial action. Of particular importance is the section on 
post-capping operation, maintenance and monitoring since such actions will be required after 
implementation of the remedy. 

2. Risk Commission Report 

3. 

TRC has elected to support its proposal to use a one in one hundred thousand (1 x 10-5) cancer 
risk endpoint based on ~ draft report issued by the Environmental Risk Assessment and Risk 
Management Study Commission. This Commission was established in 1994 pursuant to a 
.provision in HSRA. The NJDEP's cancer risk endpoint is currently 1 x 10-6

• The Commission's 
proposal to modify the cancer risk value for developing soil remediation standards is still only a 
draft recommendation. Until such time that a new risk level is promulgated by the New Jersey 
legislature, the. Department will continue to require the 1 x 10-6 value. 

Compliance Averaging, Section 2.1 
It shouldbe noted that although "guidance" has been developed for compliance averaging, the 
. concept and the particular conditions for implementing compliance averaging have a regulatory 
basis and are contained in the TechnicalRequirementsfor Site Remediation (N.lA.C. 7:26E-
4.9(c)3i). 

4. Compliance in Manufacturing Area - Dept 102, Section 2.1.1 
Elevated chromium and hexavalent chromium contamination has been detected in the Department 
102 area. Based on the minimum exceedances, TRC has proposed no further action. This is 
acceptable provided the existing contrunment (pavement) is properly maintained as part ofthe 
remedial action and the subsequent O&M phase. 

5. Compliance in Manufacturing Area - RR Siding, Section 2.1.1 

6. 

Elevated arsenic contamination has been detected in one sample collectedin the Railroad Siding 
area. Based on the minimum exceedances, TRC has proposed no further action. This is 
acceptable provided the existing containment (pavement) is properly maintained as part of the 
remedial action and thl? subsequent O&M phase. 

Compliance in Manufacturing Area - Beryllium. Section 2.1.1 
a. The FS states that the compliance averaging ceiling for beryllium is 2 ppm. While this is true 
using theRDCSCC, SMC is utilizing the NRDCSCC values for the interior of the site (not off-
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site). Since the health-based criteria for beryllium at non-residential sites is 0.7 ppm, the
compliance averaging ceiling is 7 ppm. This adjusted many of the calculations for beryllium and
thus reduced the total area of soil requiring remediation. This issuewas discussed at a meeting held
on May 19, 1996 between NJDEP and TRC. The agreements reached will be summarized in a
letter from TRC, however, they must be reflected in the FS as well, unless superseded by the
results of the bioavailability study discussed below.

b. There have been discussions with TRC/SMC regarding an Alternate Cleanup Standard (ACS)
applicationfor beryllium based onbioavailability. AtNJDEP recommendation, SMC submitted
awork plan onMay24, 1996 outlining how they proposed to determine site-specific bioavailability
percentages. This data will assist theNJDEP in making a risk management decisionbased on the
strength of evidence surrounding the beryllium contaminant levels at the site and the appropriateness
of an ACS.

7. Compliance - Former Material Storage Area, Section 2.1.2
PCB contamination in excess of the NRDCSCC values has been discovered in the Former
Material Storage Area. The FS Report must include this area of concern (AOC) as an area
requiring remediation. Pre-design sampling can be employed to further define the limits of
contamination.

8. Compliance - North/South Subsurface DDT Areas, Section 2.1.2
Due to the depth of the reported contamination and the inability to reconfirm the results, the DDT
contamination in these two AOCs is either very limited or non-existent. Therefore, the existing soil
"cap" is sufficient and SMC may consider no further action for these. However, the "presence" of
these AOCs must be documented in the DER-

9. Compliance - On-Site Delineated Wetlands Area, Section 2.1.2
Elevated contaminant levels atRA-12 were compared to the SCC values in the FS Report. Since
this area is within the delineated wetlands, it can be questioned whether these results should be
compared to soil or sediment criteria. It is recommended that the results should be compared to
both criteria. When compared to the SCC, there are exceedances for several inorganic
parameters, therefore, the recommendation on page 2-12 with respect to no further action in this
area is not acceptable. Further, this statement is inconsistent with Section 2.4.3 (page 2-43) which
defers the remediation of this area to Volume HI ofthe FS (Surface Water and Sediment) and is
also inconsistent with Volume IH, itself.

10. Compliance - Other Areas of Concern. Section 2.1.2
Due to the depth of the reported contamination and the inability to reconfirm the results, the
beryllium contamination at SB-25 and SB-12 is either very limited or non-existent. Therefore, the
existing soil "cap" is sufficient and SMC may consider no further action for these areas. However,
the "presence" of these AOCs must be documented in the DER.
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site). Since the health·based criteria for beryllium at non·residential sites is 0.7 ppm, the 
compliance averaging ceiling is 7 ppm. This adjusted many ofthe calculations for beryllium and 
thus reduced the total area of soil requiring remediation. This issue was discussed at a meeting held 
onMay 19, 1996 between NJDEP and TRC. The agreements reached will be summarized in a 
letter from TRC, however, they must be reflected in the FS as well, unless superseded by the 
results of the bioavailability study discussed below. 

b. There have been discussions with TRClSMC regarding an Alternate Cleanup Standard (ACS) 
application for beryllium based onbioavailability. AtNJDEP recommendation, SMC submitted 
a work plan onMay24, 1996 outlining how they proposed to detennine site-specific bioavailability 
percentages. This data will assist the NJDEP in making a risk management decision based on the 
strength of evidence surrounding the beryllium contaminant levels at the site and the appropriateness 
of an ACS. 

7. Compliance - Former Material Storage Area, Section 2.1.2 

8. 

PCB contamination in excess of the NRDCSCC values has been discovered in the, Former 
Material Storage Area. The FS Report must include this area of concern (AOC) as an area 
requiring remediation. Pre-design sampling can be employed to further define the limits of 
contamination. 

Compliance - North/South Subsurface DDT Areas, Section 2.1.2 
Due to the depth of the reported Contamination and the inability to reconfinn the'results, the DDT 
contamination in these two AOCs is either very limited or non-existent. Therefore, the existing soil 
II cap II is sufficient and SMC may consider no further action forthes.e. However, the "presence II of 
these AOCs must be documented in the DER 

9. Compliance - On-Site Delineated Wetlands Area. Section 2.1.2 

10. 

Elevated contaminant levels atRA-12 were compared to the SCC values in theFS Report. Since 
this area is within the delineated wetlands, it can be questioned whether these results should be 
compared to soil or sediment criteria. It is recommended that the results should be compared to 
both criteria. When compared to the SCC, there are exceedances for several inorganic 
parameters, therefore, the recommendation on page 2-12 with respect to no further action in this , 
area is not acceptable. Further, this statement is inconsistent with Section 2.4.3 (page 2-43) which 
defers the remediation of this area to Volume ill ofthe FS (Surface Water and Sediment) and is 
also inconsistent with Volume III, itself. 

Compliance - Other Areas of Concern, Section 2.1.2 
Due to the depth of the reported contamination and the inability to reconfirm the results, the 
beryllium contamination at SB-25 and SB-12 is either very limited ornon-existent. Therefore, the 
existing soil II cap II is sufficient and SMC may consider no further action for these areas. However, 
the "presence" of these AOCs must be documented in the DER . 
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12. Compliance - Off-Site Delineated Wetlands Area, Section 2.1.5. p. 2-25
Elevated contaminant levels atRA-13 and RA-14, located on SMC's property boundary, were
compared to the SCC values in the FS Report. Since this area is within the delineated wetlands,
it can be questioned whether these results should be compared to soil or sediment criteria. It is
recommended that the results should be compared to both criteria. Two issues are involved here,
the on-site and the off-site areas adjacent to the site.

a. On-site - Based on the SCC, there are exceedances for several inorganic parameters.
Therefore, the on-site portion of this area requires remediation, but is not discussed in the
document. This is inconsistent with Volume III which show that remediation of this area is
proposed.

b. Off-site -Based on the RDCSCC no further actionis acceptable, but it may not be acceptable
based on the sediment criteria and may be inconsistent with Volume III of the FS Report (see
Figure 3-2 of Volume 11).

13. Department 106, Section 2.1.1
There is no discussion regarding theDepartment 106 building and the level of contamination coating
the building materials. As identified in NJDEP's letter dated November 3, 1995, SMC must
discuss the need to remediate the building as a source of chromium contamination to soil and/or
groundwater.

Alternative S-4-1 (Glass Stack). Section 4.2.7
a. There is concern about the proposal under recommended SoilAlternative S-4- ito remediate
potential chromium contaminated soil in the Department 101 (b) Glass Stack Area. The Glass
Stack was determined to be eligible for inclusion intheNational Register of historic Places and is,
therefore, subject to National Historic Preservation Act (NHPA) requirements. Theproposalis
to raze the stack and to excavate the soil in its footprint. The need for remedial action in this area
seems to be based primarily upon the results of one soil sample (RA-64) collected from the tunnel
adjacentto the stack. Additional soil samples should be collected from beneath the stack to show
that the remedial action proposed is justified as discussed in the May 7 meeting.

b. It is indicated on page 4-16 thatthe cultural resource survey was submitted to theNew Jersey
State Historic Preservation Office (SHPO) with a request for determination of Historic American
Building Survey (HABS) documentation required prior to the stack's demolition. It should be
noted that .the National Park Service (NPS) makes the determination of what level of
documentation is required and whether HABS oriHistoric American Engineering Record (HAER)
criteria are appropriate. Furthermore, it is the function of EPA to request a HABS/HAER
determination from theNPS. The SoilFS shallbe revised to reflect that the ARAR requirements
with respect to the NHPA have not yet been completed.
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12. Compliance - Off-Site Delineated Wetlands Area, Section 2.1.5, p. 2-25 

B. 

Elevated contaminant levels at RA.;.13 and RA .,.14, located on SMC's property boundary, were 
compared to th~ SCC values in the FS Report. Since this area is within the delineated wetlands, 
it can be questioned whether these results should be compared to soil or sediment criteria. It is 
recomni.ended that the results should be compared to both criteria. Two issues are involved here, 
the on-site and the off-site areas adjacent to the site. 

a. On-site - Based on the SCC, there are exceedances for several inorganic parameters. 
Therefore, the on-site portion of this area requires remediation, but is not discussed in the 
document. This is inconsistent with Volume ill which show that remediation of this area is 
proposed. 

b. Off-site -Based on the RDCSCC no further action is acceptable, but it may not be acceptable 
based on the sediment criteria and may be inconsistent with Volume TIl ofthe FS Report (see 
Figure 3-2 of Volume III). 

Department 106, Section 2.1.1 
There is no discussion regarding theDepartment 106 building and the level of contamination coating 
the building materials. As identified in NIDEP's letter dated November 3, 1995, SMC must 
discuss the need to remediate the building as a source of chromium contamination to soil and/or 
groundwater. 

Alternative S-4-1 (Glass Stack), Section 4.2.7 
a. There is concern about the proposal under recommended SoilA1ternative S-4-1 to remediate 
potential chromium contaminated soil in the Department 101 (b) Glass Stack Area. The Glass 
Stack was determined to be eligible for inclusion in the National Register ofhistoric Places and is, 
therefore, subject to National Historic Preservation Act (NHP A) requirements. The proposal is 
to raze the stack and to excavate the soil in its footprint. The need for remedial action in this area 
seems to be based primarily upon the results of one soil sample (RA-64) collected from the tunnel 
adjacentto the stack. Additional soil samples should be collected from beneath the stack to show 
that the remedial action proposed is justified as discussed in the May 7 meeting. 

b. It is indicated on page 4-16 thatthe cultural resource survey was submitted to the New Jersey . 
State Historic Preservation Office (SHPO) with a request for determination ofHistoric American 
Building Survey (HABS) documentation required prior to the stack's demolition. It should be 
noted that .the National Park Service (NPS) makes the determination of what level of 
documentation is required and whether HABS or Historic American Engineering Record (HAER) 
criteria are appropriate. Furthermore, it is the function of EPA to request a HABSIHAER· 
determination from the NPS. The SoilFS shall be revised to reflect that the ARARrequirements 
with respect to theNHP A have not yet been completed . 

4 



14. Remedial Alternative Recommendation, Section 4.5
NJDEP partially concurs with TRC's recommendationfor the remediation of soils at the SMC site.
Alternative S-4-1 (Remediation of Chromium Source Areas and Landfill Containment with
Institutional Controls) will adequately address soil contamination at the site. However, Option A
(10' risk-based) is dictated by HSRA and must be employed instead ofthe recommended Option
B (10- risk-based).
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14. Remedial Alternative Recommendation. Section 4.5 
NJDEP partially concurs with TRC's recommendationforthe remediation of soils at the SMC site. 
Alternative S-4-1 (Remediation of Chromium Source Areas and Landfill Containment with 
Institutional Controls) will adequately address soil contamination at the site. However, Option A 
(10-6 risk,.;based) is dictated by HSRA and must be employed instead ofthe recommended Option 
B (10-5 risk-based) .. 
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APPENDIX L - VISUAL RESOURCE SURVEY

Details of Visual Site Analysis Process
Figure L- I Projected Existing Viewshed Relative to Agricultural and Forested

Areas
Figure L-2 Projected Proposed Action Viewshed Relative to Agricultural and

Forested Areas
Photo Log
Photos - Existing Conditions
Figure L-3 Comparison of Rev. 1 Layout with Rev. lb Layout
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Areas 
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Photo Log 

Projected Proposed Action Viewshed Relative to Agricultural and 
Forested Areas 

Photos - Existing Conditions 
Figure L-3 Comparison of Rev. 1 Layout with Rev. Ib Layout 



DETAILS OF VISUAL SITE ANALYSIS PROCESS

Geographic Information Systems (GIS) are proven tools in the evaluation of the

relationship between land-use and development. TRC uses GIS methodologies to analytically

evaluate potential visibility issues. These methods include viewshed analyses and

photosimulations or renderings of proposed projects, as described in more detail below.

Viewshed Mapping - A viewshed analysis was completed to predict the existing visual

impact of current conditions at theSMC facility as well as evaluate the potential visual impact of

the decommissioning alternatives. The study area consisted of a 1.6-kilometer (1-mile) radius,

using the center of the facility as the reference point. Base mapping and analytical data were

acquired from the State of New Jersey GIS office. Site-specific existing and proposed

topography was based on current facility survey data and information developed in support of the

evaluation of the Decommissioning Plan alternatives. State-issued Digital Elevation grids (DEM

10M) were merged with the site-specific survey (0.3 meter or 1-foot resolution) to attain an

accurate representation of the landscape. Once the elevation data were merged, vegetation

coverage was processed as an impediment layer. The vegetation layer assigns a conservative

vegetation height to areas containing vegetation cover exceeding 3 meters (10 feet) in height.

Based on this information the visibility of the existing conditions is evaluated, as indicated in

Figure L-1. For the alternatives undergoing analysis, the proposed elevation change is added and

the visibility analysis is recomputed for the proposed conditions. The visibility analysis for the

proposed action is presented in Figure L-2. The output mapping is used to determine potential

visibility of the project from areas within the 1.6-kilometer (1-mile) radius. It is also used as a

guide for the selection of potential visual vantage points for renderings.

Photosimulation Methodologies - Computer-assisted photo simulations create very

accurate representations of what a proposed project will look like. The process uses

sophisticated computer imaging technology to allow decision-makers to evaluate the visibility

and visual effect of a proposed project from a number of locations. It is critical that the process

used is rigorous and scientifically accurate. In general, computerized perspective views rely on

three-dimensional engineering models of proposed structures in a geo-referenced real-world

environment. The model positions the viewer at the approximate receptor point, and specifies a

•L field of view equal to that of the lens used to capture the actual photograph upon which the

L-1

• 

• 

• 

DETAILS OF VISUAL SITE ANALYSIS PROCESS 

Geographic Information Systems (GIS) are proven tools in the evaluation of the 
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guide for the selection of potential visual vantage points for renderings. 

Photosimulation Methodologies - Computer-assisted photo simulations create very 

accurate representations of what a proposed project will look like. The process uses 

sophisticated computer imaging technology to allow decision-makers to evaluate the visibility 

and visual effect of a proposed project from a number of locations. It is critical that the process 

used is rigorous and scientifically accurate. In general, computerized perspective views rely on 

three-dimensional engineering models of proposed structures in a geo-referenced real-world 

environment. The model positions the viewer at the approximate receptor point, and specifies a 

field of view equal to that of the lens used to capture the actual photograph upon which the 

L-I 



. rendering is based. The computerized perspective views are then superimposed on the
photographs to represent a visual depiction of the proposed changes at the facility.

The photosimulation process begins with the collection of photographic images in the

field at selected visual vantage points, referred to as viewpoints. Because photographic

simulations are typically presented from a variety of prominent views and at different distances,

photographs are taken at a variety of viewpoints based on the information gathered during the

viewshed analysis. Information noted in the field during the collection of photographic images

includes global positioning system (GPS) coordinates for the photo location, the compass angle

of the camera at each location, the focal length of the camera, the time of day and date of the

photo, the general direction of the target view of concern (in this instance, the Storage Yard

area), and the height of the camera. The GPS position measured in the field determines the exact

location of the camera and the location of specific reference points in the foreground to ensure

accurate camera alignment. The day and time information is used to adjust for sun angle in the

simulations, allowing computer graphics specialists to simulate lighting conditions for different

times of day or days of the year.

* Simulating a proposed project initially involves the input of information about the

project's "structures," such as the location and size of structures, as well as proposed changes to

the landscape. For the proposed action (the LTC alternative), the model of the stabilized pile

was created based on the pile's engineering dimensions, while the model of the off-site disposal

with license termination (LT) alternative was based on the total removal of all licensed materials

and the return of the Storage Yard area to natural site elevations. This information, along with

the field-collected data, is entered and accurately plotted within an AutoCAD® environment.

This ensures that the positioning data (two-dimensional or 2D) is based on representative

geographic coordinates. Next, the 2D data is converted to three-dimensional (3D) data to

account for the height information (i.e., camera locations, existing structures, existing

topography, and proposed changes in topography). The 3D data is processed using a computer

program called Studio VIZ® 4.0. At this point, the alignment of all known points (longitude,

latitude and height) is confirmed. Next, the lighting is calculated by creating a "sun" for a

specific time and day of year. This information is used to create highlights and shadows for each

of the photo elements. Finally, once the lighting is created, the overall image is rendered. The

* resulting renderings are intended to show not only the form and scale of the proposed changes,
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accurate camera alignment. The day and time information is used to adjust for sun angle in the 
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times of day or days of the year . 

Simulating a proposed project initially involves the input of information about the 

project's "structures," such as the location and size of structures, as well as proposed changes to 

the landscape. For the proposed action (the LTC alternative), the model of the stabilized pile 

was created based on the pile's engineering dimensions, while the model of the off-site disposal 

with license termination (LT) alternative was based on the total removal of all licensed materials 

and the return of the Storage Yard area to natural site elevations. This information, along with 

the field-collected data, is entered and accurately plotted within an AutoCAD® environment. 

This ensures that the positioning data (two-dimensional or 2D) is based on representative 

geographic coordinates. Next, the 2D data is converted to three-dimensional (3D) data to 

account for the height information (i.e., camera locations, existing structures, existing 

topography, and proposed changes in topography). The 3D data is processed using a computer 

program called Studio VIZ® 4.0. At this point, the alignment of all known points (longitude, 

latitude and height) is confirmed. Next, the lighting is calCulated by creating a "sun" for a 

specific time and day of year. This information is used to create highlights and shadows for each 

of the photo elements. Finally, once the lighting is created, the overall image is rendered. The 

• reSUlting renderings are intended to show not only the form and scale of the proposed changes, 
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but also the texture and materials proposed in the design. The final image is checked to ensure

its accuracy in terms of location, scale and perspective.

When simulated and actual photos are placed side-by-side, the positioning and visibility

of the simulated elements are often nearly identical. Because of their accuracy, visual

simulations developed using such methods are well-received and accepted by regulatory

agencies as an appropriate way to evaluate visual impacts.
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Approximate 35 Foot Stand 

: •••• : 1 Mile Site Radius 
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Abstract: 

Existing viewshed of current site elevation 
obtained from site aerial survey 01-18-05 
maximum elevation of existing pile 129.1 feet 

Visibility Analysis was produced using a bare earth 
Digital Elevation Model (OEM) with New Jersey Land Cover Data 
Set added to compensate for areas with vegetation. Site specific 
survey information for the proposed and existing footprints was 
utilized to adjust for elevation differences in this vicinity , 
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Approximate 25 Foot Stand 

Site Plan ...... 
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Potential incremental capped pile viewshed 
position and elevation acquired from Figure 1-1 
Analysis assumed a capped pile height of 30' 

Visibility Analysis was produced using a bare earth 
Dignal Elevation Model (OEM) with New Jersey Land Cover Data 
Set added to compensate for areas with vegetation. Site specific 
survey information tor the proposed and existing footprints was 
utilized to adjust for elevation differences in this vicinity. 
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Elevation resolution is 1 decimeter (0.1 meter). Elevation accuracy 
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PHOTO LOG NOTES

Photos were taken on March 14, 2005, looking towards the SMC facility, as indicated in

the attached photo log. In some cases, upon completion of the initial photographic effort, it was

determined that the direction in which the original photo was taken might capture the view

towards the manufacturing portion of the facility, but would not necessarily completely capture

the view in the direction of the Storage Yard. Therefore, on May 17, 2005, additional photos

were taken from several of the viewpoints in a compass direction more reflective of the view

towards the Storage Yard. These photos verified that the view of the Storage Yard from these

locations would be blocked, mainly by existing vegetation.

• 

• 

• 

PHOTO LOG NOTES 

Photos were taken on March 14,2005, looking towards the SMC facility, as indicated in 

the attached photo log. In some cases, upon completion of the initial photographic effort, it was 

determined that the direction in which the original photo was taken might capture the view 

towards the manufacturing portion of the facility, but would not necessarily completely capture 

the view in the direction of the Storage Yard. Therefore, on May 17, 2005, additional photos 

were taken from several of the viewpoints in a compass direction more reflective of the view 

towards the Storage Yard. These photos verified that the view of the Storage Yard from these 

locations would be blocked, mainly by existing vegetation . 



Photo@r
Shieldalloy Metallurgical Corporation, March 14, 2005

Distance of location Focal
Photo GPS Location Compass from Storage Yard Height of Length for

# Location heading area Land Use Camera 35mm
1 Shieldalloy on-site- 39032 539N 1300 -600 feet west Industrial 5.2' 35mm

directly west of the 0750 01.100W (f.stop 16)
pile

2 Shieldalloy on-site - 39032 428N 750 -650 feet southwest Industrial 5.2' 35mm
southwest of pile 0750 01.115W (f.stop 16)

Digital

3 Shieldalloy on-site - 39032 447N 880 -1300 feet west Industrial 5.2'
near Water 0750 01.241W and looking West Digital

Treatment Bldg

4 Shieldalloy on-site - 39032 446N 880 -1320 feet west Industrial 5.2' 35mm
near Water 0750 01.250W (f.stop 16)

(2 Treatment BldgdigitalDita

photos) Digital

5 Shieldalloy on-site - 39032 559N 1130 -1450 feet west Industrial 5.2' 35mm
Truck entry roadway 0750 01.296W (f.stop 16)

Digital

6 Strawberry Ave- 39031 964N 3380 -2950 feet south Residential 5.2' 35mm
development site for 0750 00.862W (f.stop 16)

Genco Homes

7 West Blvd north of 39031 741N 80 -4650 feet southwest Highway/ 5.2' 35mm
power line 0750 01.371W Residential (f.stop 16)

Digital

8 West Blvd 39032 118N 60 -2400 feet southwest Residential 5.2' 35mm
near Arbor Avenue 0750 01.343W (f.stop 16)

(2
digital Digital

• PhotO • 
Shieldalloy Metallurgical Corporation, March 14,2005 • 

Distance of location Focal 
Photo GPS Location Compass from Storage Yard Height of Length for 

# Location headin2 area Land Use Camera 35mm 
1 Shieldalloy on-site- 39°32539N 130° -600 feet west Industrial 5.2' 35mm 

directly west of the 075° 01.100W (f.stop 16) 
pile 

2 Shieldalloy on-site - 39°32428N 75° -650 feet southwest Industrial 5.2' 35mm 
southwest of pile 075° 01.115W (f.stop 16) 

Digital 
3 Shieldalloy on-site - 39°32447N 88° -1300 feet west Industrial 5.2' 

near Water 075° 01.241W and looking West Digital 
Treatment Bldg 

4 Shieldalloy on-site - 39°32446N 88° -1320 feet west Industrial 5.2' 35mm 
near Water 07SO 01.250W (f. stop 16) 

(2 Treatment Bldg 
digital 

Digital photos) 

5 Shieldalloy on-site - 39°32559N 113° -1450 feet west Industrial 5.2' 35mm 
Truck entry roadway 075° 01.296W (f.stop 16) 

Digital 
6 Strawberry A ve- 39°31964N 338° -2950 feet south Residential 5.2' 35mm 

development site for 075° 00.862W (f. stop 16) 
Genco Homes 

7 West Blvd north of 39°31741N 8° -4650 feet southwest Highway/ 5.2' 35mm 
power line 075° 01.371W Residential (f.stop 16) 

Digital 
8 West Blvd 39°32118N 6° - 2400 feet southwest Residential 5.2' 35mm 

near Arbor A venue 075° 01.343W (f.stop 16) 
(2 

digital 
Digital 



Photo@0
Shieldalloy Metallurgical Corporation, March 14, 2005

Distance of location Focal
Photo GPS Location Compass from Storage Yard Height of Length for

# Location heading area Land Use Camera 35mm
photos)

9 Arbor Avenue and 39032 070N 300 -4800 feet southwest Residential 5.2' 35mm
North West Avenue 0750 01.903W (f.stop 16)

Digital
10 North West Avenue 39032 162N 600 -4600 feet southwest Residential 5.5'

north of 0750 01.894W Digital
Arbor Avenue only

intersection
11 Weymouth Road at 39032 461N 1000 -5100 feet west Residential 5.2'

Salem Avenue 0750 02.213W Digital
only

12 Catawba Avenue and 39032 790N 1460 -3100 feet north west Commercial 5.2' 35mm
(2 West Blvd. 0750 01.504W (f.stop 16)

digital
photos) Digital

13 Church Street south 39032 818N 1620 -5100 feet north Residential 5.2'
of Catawba Avenue 0750 01.334W Digital

only

14 Edgarton School at 39032 847N 1820 -1900 feet north Institutional 5.2' Digital
Madison/Catawba 0750 01.05 1W only

Ave

15 Edgarton School 39032 857N 1910 -2100 feet north Institutional 5.2' Digital
parking lot on 0750 01.128W only
Catawba Ave

• Phot~'. 
Shieldalloy Metallurgical Corporation, March 14,2005 • Distance of location Focal 

Photo GPS Location Compass from Storage Yard Height of Length for 
# Location headin2 area Land Use Camera 35mm 

photos) 

9 Arbor A venue and 39°32070N 30° -4800 feet southwest Residential 5.2' 35mm 
NorthWest Avenue 075° 01.903W (f.stop 16) 

Digital 
10 North West Avenue 39°32162N 60° -4600 feet southwest Residential 5.5' 

north of 075° 01.894W Digital 
Arbor A venue only 

intersection 
_11 Weymouth Road at 39°32461N 100° -5100 feet west Residential 5.2' 

Salem Avenue 075° 02.213W Digital 
only 

12 Catawba A venue and 39°32790N 146° -3100 feet north west Commercial 5.2' 35mm 
(2 West Blvd. 

digital 
075° 01.504W (f.stop 16) 

photos) Digital 
13 Church Street south 39°32818N 162° -5100 feet north Residential 5.2' 

of Catawba A venue 075° 01.334W Digital 
only 

14 Edgarton School at 39°32847N 182° -1900 feet north Institutional 5.2' Digital 
Madison/Catawba 075° 01.051W only 

Ave 

15 Edgarton School . 39°32857N 191 ° - 2100 feet north Institutional 5.2' Digital. 
parking lot on 075° 01.128W only 
Catawba Ave 



Photo 0
Shieldalloy Metallurgical Corporation, March 14, 2005

Distance of location Focal
Photo GPS Location Compass from Storage Yard Height of Length for

# Location heading area Land Use Camera 35mm
t6 Rosemont Avenue 39033 320N 1720 -5200 feet north Residential 5.2' Digital

and Fawn Drive 0750 01.25 1W only

17 Woodlawn Avenue at 39032 975N 1930 -3700 feet northeast Residential 5.2' Digital
Covey Lane 0750 00.433W only

18 Gorgo Lane south of 39032 540N 2280 -1300 feet northeast Residential/ 5.2' 35mm
Newfield water tower 0750 00.730W to Undeveloped (f.stop 16)

(3 -35 2800
mm& Digital
Dig.

Photos)
19 Grace. Orthodox 39032 317N 410 -1600 feet southwest Mixed 5.2'

Church - Weymouth 0750 01.320W Residential Digital
near West Blvd

20 Columbia Avenue at 39032 797N 1280 -5280 feet northwest Residential 5.2'
(3 County Bridge 0750 02.121W to Digital

digital 1590
photos)

21 Christ Community 39032 662N 1300 -3300 feet northwest Residential 5.2' 35mm
Church parking lot- 075O 01.620W (f.stop 16)
Salem Avenue west

of West Blvd. Digital
22 Notre Dame School 39032 922N 1600 -3300 feet north- Institutional/ 5.2'

on Church Street 0750 01.362W northwest Residential Digital
south of Conwell

23 46 West Blvd- 39032 539N 980 -1980 feet west Mixed 5.2' 35mm
Cabinet Source Store 0750 01.416W Residential (f.stop 16)

Digital

0• PhotO. • Shieldalloy Metallurgical Corporation, March 14, 2005 
Distance of location Focal 

Photo GPS Location Compass from Storage Yard Height of Length for 
# Location heading area Land Use Camera 35mm 
16 Rosemont Avenue 39°33320N 172° -5200 feet north Residential 5.2' Digital 

and Fawn Drive 075° 01.251W only 

17 Woodlawn A venue at 39°32975N 193° -3700 feet northeast Residential 5.2' Digital 
Covey Lane 075° 00.433W only 

18 Gorgo Lane south of 39°32540N 228° -1300 feet northeast Residentiall 5.2' 35rnm 
Newfield water tower 075° 00.730W to Undeveloped (f.stop 16) 

(3 -35 280° 
mm& 

Digital Dig. 
Photos) 

19 Grace. Orthodox 39°32317N 41 ° -1600 feet southwest Mixed 5.2' 
Church - Weymouth 075° 01.320W Residential Digital 

near West Blvd 

20 Columbia A venue at 39°32797N 128° -5280 feet northwest Residential 5.2' 
(3 County Bridge 075° 02.121W to Digital 

digital 159° 
photos) 

21 Christ Community 39°32662N 130° -3300 feet northwest Residential 5.2' 35rnm 
Church parking lot- 075° 01.620W (f. stop 16) 
Salem A venue west 

of West Blvd. Digital 
22 Notre Dame School 39°32922N 160° -3300 feet north- Institutional/ 5.2' 

on Church Street 075° 01.362W northwest Residential Digital 
south of Conwell 

23 46 West Blvd- 39°32539N 98° -1980 feet west Mixed 5.2' 35rnm 
Cabinet Source Store 075° 01.416W Residential (f.stop 16) 

Digital 



Photo0
Shieldalloy Metallurgical Corporation, March 14, 2005

Distance of location Focal
Photo GPS Location Compass from Storage Yard Height of Length for

# Location heading area Land Use Camera 35mm
24 West Blvd and Sandy 39033 132N 1400 -5280 feet northwest Residential 5.2'
(2 Drive 0750 01.680W Digital

digital
photos)

25 Strawberry Avenue 39031 934N 2950 -3900 feet southeast Residential 5.2' 35mm
east of City Line 0750 00.355W (f.stop 16)

Avenue

Supplemental Photo Log
Shieldalloy Metallurgical Corporation, May 17, 2005

Supplemental Distance of location from Storage
Photo # Location Compass heading Yard area

15A Edgarton School parking lot on 1650 -2100 feet north
Catawba Ave

19A Grace Orthodox Church - 550 -1600 feet southwest
Weymouth near West Blvd

20A Columbia Avenue at County Bridge 1200 -5280 feet northwest

25A Strawberry Avenue east of City 3250 -3900 feet southeast
Line Avenue

• PhotO. • Shieldalloy Metallurgical Corporation, March 14,2005 
Distance of location Focal 

Photo GPS Location Compass from Storage Yard Height of Length for 
# Location heading area Land Use Camera 3Smm 

24 West Blvd and Sandy 39°33132N 1400 -5280 feet northwest Residential 5.2' 
(2 Drive 075°01.680W Digital 

digital 
photos) 

25 Strawberry A venue 39°31934N 2950 -3900 feet southeast Residential 5.2' 35rnm 
east of City Line 075 0 00.355W (f. stop 16) 

Avenue 

Supplemental Photo Log 
Shieldalloy Metallurgical Corporation, May 17, 2005 

Supplemental Distance of location from Storage 
Photo # Location Compass heading Yard area 

15A Edgarton School parking lot on 1650 - 2100 feet north 
Catawba Ave 

19A Grace Orthodox Church - 55 0 -1600 feet southwest 
Weymouth near West Blvd 

20A Columbia A venue at County Bridge 1200 -5280 feet northwest 

25A Strawberry A venue east of City 3250 -3900 feet southeast 
Line Avenue 



Photo 1. View of northern portion of Storage Yard taken just west of the Storage
Yard.

Photo 2. View of southern portion of Storage Yard taken from the unpaved SMC access
road.

• 

• 

• 

Photo 1. View of northern portion of Storage Yard taken just west of the Storage 
Yard . 

Photo 2. View of southern portion of Storage Yard taken from the unpaved SMC access 
road . 



Photo 3. View toward the Storage Yard, taken near the SMC pond.

Photo 4. View toward the Storage Yard, taken near the SMC pond.

• 

Photo 3. View toward the Storage Yard, taken near the SMC pond. 

• 

Photo 4. View toward the Storage Yard, taken near the SMC pond. 

• 



Photo 5. View toward the Storage Yard, from near the SMC administration building.

Photo 6. View toward the SMC site from Strawberry Ave- development site for Genco Homes.
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Photo 5. View toward the Storage Yard, from near the SMC administration building . 

• 

Photo 6. View toward the SMC site from Strawberry Ave- development site for Genco Homes . 

• 



Photo 7. View toward the SMC site from West Blvd north of power line.

Photo 8. View toward the SMC site from West Blvd near Arbor Avenue

• 

Photo 7. View toward the SMC site from West Blvd north of power line. 

• 

Photo 8. View toward the SMC site from West Blvd near Arbor A venue • 



Photo 9. View toward the SMC site from Arbor Avenue and North West Avenue

Photo 10. View toward the SMC site from North West Avenue north of Arbor Avenue intersection

• 

Photo 9. View toward the SMC site from Arbor Avenue and North West Avenue 

• 

• Photo 10. View toward the SMC site from North West Avenue north of Arbor Avenue intersection 
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Photo 11. View toward the SMC site from Weymouth Road at Salem Avenue

Photo 12. View toward the SMC site from Catawba Avenue and West Blvd.

• 

Photo 11. View toward the SMC site from Weymouth Road at Salem Avenue 

• 

Photo 12. View toward the SMC site from Catawba Avenue and West Blvd. 

• 



Photo 13. View toward the SMC site from Church Street south of Catawba Avenue.

Photo 14. View toward the SMC site from Edgarton School at Madison/Catawba Ave

• 

Photo 13. View toward the SMC site from Church Street south of Catawba A venue . 

• 

Photo 14. View toward the SMC site from Edgarton School at Madison/Catawba Ave 

• 
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Photo 15. View toward the SMC site from Edgarton School parking lot on Catawba Ave.

Photo 16. View toward the SMC site from Rosemont Avenue and Fawn Drive.

• 

Photo 15. View toward the SMC site from Edgarton School parking lot on Catawba Ave . 

• 

Photo 16. View toward the SMC site from Rosemont Avenue and Fawn Drive. 

• 



Photo 17. View toward the SMC site from Woodlawn Avenue at Covey Lane

Photo 18. View toward the SMC site from Gorgo Lane south of Newfield water tower

• 

Photo 17. View toward the SMC site from Woodlawn Avenue at Covey Lane 

Photo 18. View toward the SMC site from Gorgo Lane south of Newfield water tower 

• 



0

Photo 19. View toward the SMC site from Grace Orthodox Church at Weymouth near
West Blvd

Photo 20. View toward the SMC site from Columbia Avenue at County Bridge

Photo 19. View toward the SMC site from Grace Orthodox Church at Weymouth near 
West Blvd 

Photo 20. View toward the SMC site from Columbia A venue at County Bridge 

• 

• 

• 



Photo 21. View toward the SMC site from Christ Community on Church Salem Avenue.

Photo 22. View toward the SMC site from Notre Dame School on Church Street.

• 

Photo 21. View toward the SMC site from Christ Community on Church Salem A venue . 

• 

Photo 22. View toward the SMC site from Notre Dame School on Church Street. 

• 



Photo 23. View toward the SMC site from 46 West Blvd- Cabinet Source Store.

Photo 24. View toward the SMC site from West Blvd and Sandy Drive.

r 
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Photo 23. View toward the SMC site from 46 West Blvd- Cabinet Source Store. 

• 

Photo 24. View toward the SMC site from West Blvd and Sandy Drive. • 



Photo 25. View toward the SMC site from Strawberry Avenue, east City Line Avenue.

• 

Photo 25. View toward the SMC site from Strawberry Avenue, east City Line Avenue . 

• 

• 



Photo 15A. View toward Storage Yard at the SMC site from Edgarton School parking lot
on Catawba Avenue.

Photo 19A. View toward Storage Yard at the SMC site from Grace Orthodox Church at
Weymouth near West Blvd.

Photo 15A. View toward Storage Yard at the SMC site from Edgarton School parking lot 
on Catawba A venue. 

Photo 19A. View toward Storage Yard at the SMC site from Grace Orthodox Church at 
Weymouth near West Blvd. 

• 

• 

• 



Photo 20A. View toward Storage Yard at the SMC site from Columbia Avenue at County
Bridge.

Photo 25A. View toward Storage Yard at the SMC site from Strawberry Avenue east of
City Line Avenue.

• 

• 

• 

Photo 20A. View toward Storage Yard at the SMC site from Columbia Avenue at County 
Bridge . 

Photo 25A. View toward Storage Yard at the SMC site from Strawberry Avenue east of 
City Line A venue. 
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APPENDIX M - SELECT SOCIOECONOMIC DATA
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APPENDIX M - SELECT SOCIOECONOMIC DATA

Census Data
Total Population - by State, County and Block
Hispanic or Latino, and Not Hispanic or Latino, by Race - by State,

County and Block Group
Poverty Status in 1999 by Age - by State, County and Block Group
Poverty Status in 1999 of Families by Family Type - by State,

County and Block Group
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Census Data 
Total Population - by State, County and Block . 
Hispanic or Latino, and Not Hispanic or Latino, by Race - by State, 

County and Block Group 
Poverty Status in 1999 by Age - by State, County and ~lock Group 
Poverty Status in 1999 of Families by Family Type - by State, 

County and Block Group 
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P1. TOTAL POPULATION r11 - Universe: Total population
Data Set: Census 2000 Summary File 1 (SF 1) 100-Percent Data

NOTE: For information on confidentiality protection, nonsampling error, definitions, and count corrections see
http://factfinder.censUs.n _/ ndatanotes/expsf1u.htm.

Block1000,Block Block`1001,Block Block 1002, Block Block 1003, Block Block 1017, Block Block 1018, Block Block 2007, Block

Cumberland Gloucester Group 1, Census Group 1, Census Group 1, Census Group 1, Census Group 1, Census Group 1, Census Group 2, Census
New CouIty, New County, New Tract 409.02, Tract 409.02, Tract 409.02, Tract 409.02, Tract 409.02, Tract 409.02, Tract 409.02,

Jersey Jersey JerNew Cumberland Cumberland Cumberland Cumberland Cumberland Cumberland CumberlandJersey Jersey County, New County, New County, New County, New County, New County, New County, New
Jersey Jersey Jersey Jersey Jersey Jersey Jersey

Total 8,414,350 146,438, 254,673 6 0. 78 45 0 2 506

U.S. Census Bureau
Census 2000

Census count corrections for American Indian and Alaska Native Areas (AIANAs), states,counties, places, county subdivisions,
census tracts, and blocks may have been released as a result of an external challenge through the Count Question Resolution
Program.

Standard ErrorNariance documentation for this dataset:
Accuracy of the Data: Census 2000 Summary File 1 (SF 1) 100-Percent Data (PDF 44KB)I

http://factfinder.census.gov/servlet/DTTable?_bm=d&-context=dt&-Tables=DEC_2000_SF 1_U_POO1 &-dsname=DEC,2000_SF1_... 10/14/2005

P1. TOTAL POPULATION [1] - Universe: Total .. population 
Data Set: Census 2000 Summary File 1 (SF 1) 1 OO-Percent Data 

NOTE: For infonnatlon on confidentiality protection, nonsampling error, .definitions, and count corrections see 
b.t!QlLfactfinder census govlllimLellrn/datanotes/exj;!sf1 u hIm 

Cumberland New 
County; New Jersey 

Jersey 

Total 8414,350 146,438 

U.S. Census Bureau 
Census 2000 

Block 1000, Block 

Gloucester Group 1, Census 

County, New Tract 409.02, 
Cumberland Jersey 
County, New 

Jersev 
254,673 6 

Block 1001, Block Block 1002, Block 
Group 1, Census Group 1, Census 

Tract 409.02, Tract 409.02, 
Cumberland Cumberland 
County, New County, New 

Jersey Jersey 
0 78 

---, ._--- .-:] 

~-~ -------~ 

.Block 1003, Block Block 1017, Block 
Group 1, Census Group 1, Census 

Tract 409.02, Tract 409.02, 
Cumberland Cumberland 
County, New County, New 

Jersey Jersev 
45 0 

Census count corrections for American Indian and Alaska Native Areas (AIANAs), states,counties, places, county subdivisions, 
census tracts, and blocks may have been released as a result of an external challenge through the Count Question Resolution 
~.. . 

Standard ErrorNariance documentation for this dataset: 
Accuracy of the Data: Census 2000 Summary File 1 (SF 1) 1 aO-Percent Data (PDF 44KBl 

'. 

c 

Block 1018, Block Block 2007, Block 
Group 1, Census Group 2, CensLis 

Tract 409.02, Tract 409.02, 
Cumberland Cumberland 
County, New County, New 

Jersev Jersey 
2 50 

http://factfinder.census.gov/servletIDTTable?_bm=d&-context=dt&-Tables=DEC_2000_SF1_U_P001&-ds_name=DEC_2000_SF1_ .. , 10/1412005 
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P1. TOTAL POPULATION f1] - Universe: Total population
Data Set: Census 2000 Summary File 1 (SF 1) 100-Percent Data

NOTE: For information on confidentiality protection, nonsampling error, definitions, and count corrections see
btt/actfinder.census.gov/home/en/datanotes/expsfl u.htm.

Block 2008, Block 2009, Block 2010, Block 2011, Block 2012, Block 2019, Block 2020, Block 2021, Block 2022, Block 2023,
Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2,
Census Tract Census Tract. Census Tract. Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract

409.02, 409.02, 409.02, 409.02, 409.02, 409.02, 409.02, .409.02, 409.02, 409.02,
Cumberland Cumberland Cumberland Cumberland Cumberland Cumberland Cumberland Cumberland Cumberland Cumberland
County, New County, New County, New County, New County, New County, New County, New County, New County, New County, New

Jersey Jersey Jersey I Jersey Jersey Jersey Jersey Jersey Jersey 31 Jersey
Total 32 0 0 38 16 56j0 0 31 32
U.S. Census Bureau
Census 2000

Census count corrections for American Indian and Alaska Native Areas (AIANAs), states, counties, places, county subdivisions,
census tracts, and blocks may have been released as a result of an external challenge through the Count Question Resolution
Program.

Standard E.rrorNarlance documentation for this dataset:
Accuracy of the Data: Census 2000 Summary File 1 (SF 1) 100-Percent Data (PDF 44KB)

http://factfinder.census.gov/servlet/DTTable?_bm=d&-context=dt&-Tables=DEC_2000_SF1_UP001&-ds name=DEC-2000_SF1 ... 10/14/2005
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P1. TOTAL POPULATION [11- Universe: Total population 
Data Set: Census 2000 Summary File 1 (SF 1) 1 OO-Percent Data 

NOTE: For information on confidentiality protection, nonsampllng error, definitions, and count corrections see 
!:J!!g:Jlfactfinder census gov/home/en/datanotesleXDsf1 u hIm 

Block 2008, Block 2009, Block 2010, Block 2011, Block 2012, Block 2019, Block 2020, 
Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, 
Census Tract 

409.02, 
Cumberland 
County, New 

Jersey 
Total 32 

U.S. Census Bureau 
Census 2000 

Census Tract Census Tract. 
409.02, 409.02, 

Cumberland Cumberland 
County, New County, New 

Jersey Jersey 
0 0 

Census Tract Census Tract Census Tract Census Tract 
409.02, 409.02, 409.02, 409.02, 

Cumberland Cumberland Cumberland Cumberland 
County, New County, New County, New County, New 

Jersey Jersey Jersey Jersey 
38 16 56 

Census count corrections for American Indian and Alaska Native Areas (AIANAs), .states, counties, places, county subdivisions, 
census tracts, and blocks may have been released as a result of an external challenge through the Count Question Resolution 
E'J:Qgram. . 

Standard E.rrorNarlance documentation for this dataset: 
Accuracy of the Data: Census 2000 Summary File 1 (SF 1) 100-Percent Data (PDF 44KBJ 

0 

til or 1 

Block 2021, Block 2022, Block 2023, 
Block Group 2, Block Group 2, Block Group 2, 
Census Tract Census Tract Census Tract 

409.02, 409.02, 409.02, 
Cumberland Cumberland Cumberland 
County, New County, New County, New 

Jersey Jersey - Jersev 
0 31 32 

http://factfinder.census.gov/servletIDTTable?_bm=d&-context~dt&-Tables=DEC_2000_SFl_U_POOl&-ds_name=DEC_2000_SFl_... 1011412005 
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P1. TOTAL POPULATION [11 - Universe: Total population
Data Set: Census 2000 Summary File 1 (SF 1) 100-Percent Data

NOTE: For information on confidentiality protection, nonsampling error, definitions, and count corrections see
h~_~gohceinder.census /n/datanotes/exosf 1 u.htm.

Block 2024, Block 1006, Block 1007, Block 1006, Block 1007, Block 1008, Block 1012, Block 1013, Block 1014, Block 1015,
Block Group 2, Block Group 1, Block Group 1, Block Group 1, Block Group 1, Block Group 1, Block Group 1, Block Group 1, Block Group 1, Block Group 1,
Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract

409.02, 5017.03, 5017.03, 5018, 5018, 5018, 5018, 5018, 5018, 5018,
Cumberland Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester
County, New County, New County, New County, New County,New County, New County, New County, New County, New County, New

Jersey Jersey Jersey Jersey Jersey Jersey Jersey Jersey Jersey Jersey
Total 112 202 0 92 62 35 15 13 64 0

U.S. Census Bureau
Census 2000

Census count corrections for American Indian and Alaska Native Areas (AIANAs),.states, counties, places, county subdivisions,
census tracts, and blocks may have been released as a result of an external challenge through the Count Question Resolution

Standard Error/Variance documentation for this dataset:
Accuracy of the Data: Census 2000 Summary File 1 (SF 1) 100-Percent Data (PDF 44KB)

http://factfinder.census.gov/servlet/DTTable?_bm=d&-context=dt&-Tables=DEC_2000_SF1I_U_POO &-ds_name=DEC_2000_SF1_... 10/14/2005
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P1. TOTAL POPULATION [1] - Universe: Total population . 
Data Set: Census'2000 Summary File 1 (SF 1) 100-Percent Data 

NOTE: For inlonnation on confidentiality protection, nonsampling error, definitions, and count corrections see 
b!lQ;LIjactfinder census 9QYihome/en/datanotesiexRsf1 u htm . - , 

Block 2024, 
Block Group 2, 
Census Tract 

409.02, 
Cumberland 
County, New 

Jersey 
Tota! 112 

. U.S. Census Bureau 
Census 2000 

Block 1006, Block 1007, 
Block Group 1, Block Group 1, 
Census Tract Census Tract 

5017.03, 5017.03, 
Gloucester Gloucester 

County, New County, New 
Jersey Jersey 

202 0 

Block 1006, Block 1007, Block 1008, 
Block Group 1, Block Group 1, Block Group 1, 
Census Tract Census Tract Census Tract 

5018, 5018, 5018, 
Gloucester Gloucester Gloucester 

County, New County, New County, New 
Jersey Jersey Jersey 

92 62 35 

Block 1012, 
Block Group 1, 
Census Tract 

5018, 
Gloucester 

County, New 
Jersey 

15 

Census count corrections for American Indian and Alaska Native Areas (AIANAs),.states, counties, places~ county. subdivisions, 
census tracts, and blocks may have been released as a result of an external challenge through the Count Question Resolution 
frQgmm. 

Standard ErrorNarlance documentation for this dataset: 
Accuracy of the Data: Census 2000 Summary File 1 (SF 1) 100-Percent Data (PDF 44KB) 

Block 1013, 
Block Group 1, 
Census Tract 

5018, 
Gloucester 

County, New 
Jersey 

13 

Block 1014, Block 1015, 
Block Group 1, Block Group 1, 
Census Tract Census Tract 

5018,. 5018, 
Gloucester Gloucester 

County, New County, New 
Jersey . Jersey 

64 0 

http://factfinder.census.gov/serv letIDTIable? _bm=d&-context=dt&-Tables=DEC_2000_SF1_ U _POO 1 &-ds_name=D EC_2000_SF1_... 10/1412005 
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P1. TOTAL POPULATION [1] - Universe: Total population
Data Set: Census 2000 Summary File 1 (SF 1) 100-Percent Data

NOTE: For information on confidentiality protection, nonsampling error, definitions, and count corrections see
http://factfinder.census.goy/home/en/-d-`atanotes/exosfl u.htm.

Block 1016, Block 1017, Block 1018, Block 1019, Block 1020, Block 1021, Block 1022, Block 1023, Block 2000, Block 2003,
Block Group 1, Block Group 1, Block Group 1, Block Group 1, Block Group 1, Block Group 1, Block Group 1, Block Group 1, Block Group 2, Block Group 2,
Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract

5018, 5018, 5018, 5018, 5018, " -5018, 5018, 5018, 5018, 5018,
Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester

County, New County, New County, New County, New County, New County, New County, New County, New County, New County, New
Jersey Jersey Jersey Jersey Jersey Jersey Jersey Jersey - Jersey Jersey

I Total 0 51 61 25 21 25 22 0 .289 68

U.S. Census Bureau
Census 2000

Census count corrections for American Indian and Alaska Native Areas (AIANAs), states, counties, places, county subdivisions,
census tracts, and blocks may have been released as a result of an external challenge through the Count Question Resolutionfrio~grm.

Standard Error/Varlance documentation for this dataset:
Accuracy of the' Data: Census 2QQ0_Summary File 1 (SF 1) 100-Percent Data (PDF 44KB)

http://factfinder.census.gov/servlet/DTTable?_bm=d&-context=dt&-Tables=DEC_2000_SF1_UP001&-ds name=DEC_2000_SF1_... 10/14/2005

P1. TOTAL POPULATION [1J - Universe: Total population 
Data Set: Census 2000 Summary File 1 (SF 1) 1 OO-Percent Data 

NOTE: For information on confidentiality protection, nonsampling error, definitions, and count corrections see 
htll;rllfactfinder census gov/home/en/datanotes/expsfl u htm , , , 

Block 1016, 
Block Group 1, 
Census Tract 

5018, 
Gloucester 

County, New 
Jersey 

Total 

U.S. Census Bureau 
Census 2000 

0 

Block 1017, Block 1018, 
Block Group 1, Block Group 1, 
Census Tract Census Tract 

5018, 5018, 
Gloucester Gloucester 

County, New County, New 
Jersey Jersey 

51 61 

Block 1019, Block 1020, Block 1021, 
Block Group 1, Block Group 1, Block Group 1, 
Census Tract Census Tract Census Tract 

5018, 5018, - -5018, 
~ - Gloucester Gloucester Gloucester 

County, New County, New CoLinty, New 
Jersey Jersev Jersev 

25 21 25 

Block 1022, 
Block Group 1, 
Census Tract 

5018, 
Gloucester 

County, New 
Jersey 

22 

Census count corrections for American Indian and Alaska Native Areas (AIANAs), states, counties, places, county subdivisions, 
census tracts, and blocks may have been released as a result of an external challenge through the Count Question Resolution 
fr.Qgmm. 

Standard ErrorNarlance documentation for this dataset: 
Accuraqy of the'bata: Census 200Q.Summary File 1 (SF 1) 100-Percent Data (PDF 44KB) 

if 1 of 1 

Block 1023, Block 2000, Block 2003, 
Block Group 1, Block Group 2, Block Group 2, 
Census Tract Census Tract Census Tract 

5018, 5018, 5018, 
Gloucester Gloucester Gloucester 

County, New County, New County, New 
Jersey - Jersey Jersey 

0 289 68 

http://factfinder.census.gov/servletIDTTable?_bm=d&-context=dt&-Tables=DEC_2000_SF1_U_POO 1&-ds_name=DEC_2000_SF 1_ ... - 10/1412005 
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P1. TOTAL POPULATION [11]- Universe: Total population
Data Set: Census 2000 Summary File 1 (SF 11 100-Percent Data

NOTE: For information on confidentiality protection, nonsampling error, definitions, and count corrections see
http:/Ifactfindrcensus.gov/home_/en/_atanotes/ax-_sfluht-m.

Block 2004, Block 2005, Block 2006, Block 2007, Block 2008, Block 2009, Block 2014, Block 2015, Block 2016, Block 2017,
Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2, Block Group 2,
Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract. Census Tract Census Tract Census Tract Census Tract

5018, 5018, 5018, 5018, 5018, 5018, 5018, 5018, 5018, 5018,
Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester Gloucester

County, New County, New. County, New County, New County, New County, New County, New County, New County, New County, New
Jersey - Jersey Jersey Jersey Jersey Jersey Jersey Jersey Jersey Jersey

.Total 51 35 1 0 ________01 8 17 32 39 -- 25

U.S. Census Bureau
Census 2000

Census count corrections for American Indian and Alaska Native Areas (AIANAs), states, counties, places, county subdivisions,
census tracts, and blocks may have been released as a result of an external challenge through the Count Question Resolution
Proaram.

Standard ErrorNariance documentation for this dataset:
Accuracy of the Data: Census 2000 Summary File 1 (SF 1) 100-Percent Data (PDF 44KB)

http://factfinder.census.gov/servlet/DTTable?-bm=d&-context=dt&-Tables=DEC-200_SFIU-POl1&-ds-.name=DEC-2000-SF1-_.. 10/14/2005
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P1. TOTAL POPULATION [1J - Universe: Total population 
Data Set: Census 2000 Summary File 1 (SF 1) 1 OO-Percent Data 

NOTE: For information on confidentiality protection, nonsampling error, definitions, and count corrections see 
h"j;!,/lfactfind~nsus gov/home/en/datanotes/exJ;lsf1 u htm . , 

Block 2004, . 
Block Group 2, 
Census Tract 

5018, 
Gloucester 

County, New 
Jersey 

Total 51 
U.S. Census Bureau 
Census 2000 

Block 2005, Block 2006, 
Block Group 2, Block Group 2, 
Census Tract Census Tract 

5018, 5018, 
Gloucester Gloucester 

County, New_ County, New 
Jersev Jersev 

35 0 

Block. 2007, Block 2008, Block 2009, 
Block Group 2, Block Group 2, Block Group 2, 
Census Tract Census Tract Census Tract 

5018, 5018, 5018, 
Gloucester Gloucester Gloucester 

County, New County, New County, New 
Jersev Jersey Jersey 

0 0 8 

------:-:-1 
--~------~ 

Block 2014, Block 2015, 
Block Group 2, Block Group 2, 
Census Tract Census Tract 

5018, 5018, 
Gloucester Gloucester 

County, New County. New 
Jersey JerSltY 

17 32 

Census QQ\lOi.Qorrectlo!Js for American Indian and Alaska Native Areas (AIANAs), states, counties, places, county subdivisions, 
census tracts, and blocks may have been released as a result of an external challenge through the Count Qyestion Resolutioo 
f.rQ.grrun. 

Standard ErrorNai'lance documentation for this dataset: 
Accuracy of the Q_ata: Census 2000 Summary File 1 (SF 1) 100-Percent Data (PDF 44KBl 

Block 2016, Block 2017, 
Block Group 2, Block Group 2, 
Census Tract Census Tract ' 

5018, 5018, 
Gloucester Gloucester 

County, New County, New 
Jersev Jersev 

39 25 

( 

http://factfinder.census.gov!servletIDTIable?_bm=d&-context=dt&-Tables=DEC_2000_SF1_U_P001&-ds_name=DEC_2000_SF1_... 10114/2005 
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P1. TOTAL POPULATION [11 - Universe: Total population
Data Set: Census 2000 Summary File 1 (SF 1,) 100-Percent Data

NOTE: For information on confidentiality protection, nonsampling error, definitions, and count corrections see

httpl/factfinder.census.gov/home/en/datanotes/expsfl u.htm.

Block 2018, Block Group 2, Census Tract 5018, Gloucester County, New Jersey
Total 66
U.S. Census Bureau
Census 2000

Census count corrections for American Indian and Alaska Native Areas (AIANAs), states, counties, places, county subdivisions,
census tracts, and blocks may have been released as a result of an external challenge through the Count Question Resolution
Progralm.

Standard ErrorNariance documentation for this dataset:
Accuracy of the Data: Census 2000 Summary File 1 (SF 1) 100-Percent Data (PDF 44KB)

http://factfinder.census.gov/servletIDTTable?-bm=d&-context=dt&-Tables=DEC-2000-SF1_UPO01&-dsname=DEC_2000_SFI_... 10/14/2005
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P1. TOTAL POPl,!LATION [1] - Universe: Total population 
Data Set: Census 2000 Summary File 1 (SF t) 1 OO-Percent Data 

NOTE: For information on confidentiality protection. nonsamplingerror. definitions. and count corrections see 
http://factfinder.census.goy/home/enldatanotes/expsf1u.htm . 

Block 2018 Block GroLl 2 Census Tract 5018 Gloucester COLIn 

U.S. Census Bureau 
Census 2000 

Census ~unt corrections for American Indian and Alaska Native Areas (AIANAs). states. counties. places. county subdivisions • 
. census tracts. and blocks may have been released as a result of an external challenge through the Count Question Resolution 
f.l:Qgmm. 

Standard ErrorNarlance documentation for this dataset: 
Accuracy of the Data: Census 2000 Summary File 1 (SF 1) 100-Percent Data (PDF 44KB) 

\.. 

http://factfinder.census.gov/servletJDTIable?_bm=d&-context=dt&-Tables=DEC_2000_SF1_U_P001&-ds_name=DEC_2000_SF1_... 10/1412005 
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P4. HISPANIC OR LATINO. AND NOT HISPANIC OR LATINO BY RACE 173] - Universe: Total
population
Data Set: Census 2000_unmary File 1 iSF 1[1__00-Percent Data

NOTE: For information on confidentiality protection, nonsampling error, and definitions, see
htto://factfindercensus.-ov/home/en/datanotes/expfluh.htM.

Block Group 1, Block Group 2, Block Group Block Group Block Group.
Census Tract Census Tract 1l/Census 1, Census' 2, Census

New 409.02, 409.02, Tract 5017.03, Tract 5018, Tract 5018,
Jersey County, New County, Cumberland Cumberland Gloucester Gloucester Gloucester

Jersey New Jersey County, New County, New County, New County, New County, New
Jersey Jersey Jersey Jersey Jersey

Total: 8,414,350 146,438 1 254673 1,264 1,527 1,018 731 885
Hispanic or Latino 27,l8291 3 6,583 273 132 58 20 42
Not Hispanic or Latino: - 71297,159 118,615 248,090 991 1,395 960 711 843

Population of one race: 7,163,470 116,234 245,294 966 1,377 950 706 830
White alone 5,557,209 85,510 218,262 509 1,304 926 693 810
Black or African American alone 1,096,171 28,134 22,562 445 71 17 9 12
American Indian and Alaska Native alone 11,•338 1,077 426 4 0 1 1 1
Asian alone 477,012 1,338 3,763 2 2 6 3 6
Native Hawaiian and Other Pacific Islander alone 2,175 39 60 1 0 0 0 0
Some other race alone 191565 136 221 5 0 0 0 1.

Population of two or more races: 133,689 2,381 2796 25 18 10 5 13
Population of two races: 126,411 2,171 2,588 22 18 8 5 13

White; Black or African American 18,066 487 921 2 3 0 2 1
White; American Indian andrAlaska Native 9,760 377 421 7 3 3 2 3
White; Asian 21,700 195 478 2 3 0 1 2
White; Native Hawaiian and Other Pacific Islander 1,008 16 40 0 0 0 0 0
White; Some other race 35,669 400 317 4 2 5 0 5
Black or African American; American Indian and Alaska Native 6,538 330 171 3 2 0 0 2
Black or African American; Asian 3,482 49 45 1 0 0 0 0
Black or African American; Native Hawaiian and Other Pacific Islander 1,307 35 12 0 0 10 0 0
Black or African American; Some other race 16,291 203 72 3 1 0 0 0
American Indian and Alaska Native; Asian 2,067 10 13 0 0 0 0 0
American Indian and Alaska Native;

Native Hawaiian and Other Pacific Islander 40 5 0 0 0 0 _ _0_0

American Indian and Alaska Native; Some other race 455 30 5 0 0 0 0 0
Asian; Native Hawaiian and Other Pacific Islander 11268 9 25 0 0 0 0 0
Asian; Some other race 8513 19 63 0" 0 0 0 0
Native Hawaiian and Other Pacific Islander; Some other race 247 6 5 0 4 0 W 0 0

Population of three races: 6,534 197 192 3 0 2 0 0
White; Black or African American; American Indian and Alaska Native 2,852 131 101 1 0 0 0 0

file://C:\DOCUME~ IVOliva\LOCALS- l\Temp\6J2QNSV3.htm 4/4/2005
file://C:\DOCLJME- 1'JOliva\LOCALS- 1\Temp\6J2QN8V3.htm 4/4/2005
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p4. HISPANIC OR 1.ATINO, AND NOIJ:USP'ANIC OR LATINO BY RACE i73) • Universe: Total 
population " . . 
Data Set: CenID,!s 200lLSummary File 1.§E1L10Q:percenLDat& 

> 

NOTE: For information on confidentiality protection, nonsampling error, and definitions, see 
htto'/lfactfinder census oovlhome/en/datanotes/exQsf1 u htm , 

> 

Block Group 1, Block Group 2, Block Group Block Grou~ Block Group. 

Cumberland Gloucester Census Tract Census Tract l,'Census 1, Census 2,Census 
New 409.02, 409.02, Tract 5017.03, Tract 5018, Tract 5018, 

Jersey County, New County; Cumberland Cumberland ' Gloucester Gloucester Gloucester 
Jersey New Jersey County, New County, New County, New County, New County, New 

~ Jersev Jersey Jersey Jers@}, Jersev 
Total: 8414350 146438 254 673 1,264 1527 1,018 731 885 

Hi~anlc or Latino 1117191 27823 6583 273 132 58 20 42 

Not Hispanic or Latino; 7297,159 118,615 248090 991 1395 960 711 843 

Population of one race: 7,163,470 116,234 245,294 966 1,377 950 706 830 

White alone 5557209 85,510 218262 509 1304 926 693 810 

Black or African American alone 1,096171 28134 22562 445 71 17 9 12 

American Indian and Alaska Native alone 11338 1,077 426 4 0 1 1 1 

Asian alone " 477012 1,338 3763 2 2 6 3 6 
Native Hawaiian and Other Pacific Islander alone 2,175 39 60 1 0 0 0 0 
Some other race alone 19565 136 221 5 0 0 0 1. 

Population of two or more races: 133689 2381 2796 25 18 10 5 13 

Population of two races: 126,411 2,171 2588 22 18 8 5 13 

White' Black or African American 18066 487 921 2 3 0 2 1 
White; American Indian and Alaska Native 9,760 377 421 7 3 3 2 3 
While; Asian 21,700 195 478 2 3 0 1 2 I 

White; Native Hawaiian and Other Pacific Islander 1,008 16 40 0 0 0 0 0 
White' Some other race 35,669 400 317 4 2 5 0 5 
Black or African American; American Indian and Alaska Native 6,538 330 171 3 2 0 0 2 
Black or African American; Asian 3,482 49 45 1 0 0 0 0 
Black or African American; Native Hawaiian and Other Pacific Islander 1,307 35 12 0 0 '-0 0 0 
Black or African American' Some other race 16291 203 72 3 1 0 0 0 
American Indian and Alaska Native' Asian 2,067 10 13 0 0 0 0 0 
American Indian and Alaska Native; 

40 5 0 0 0 0 0 0 Native Hawaiian and Other Pacific Islander 
American Indian and Alaska Native' Some other race 455 30 5 0 0 0 0 0 
Asian' Native HawaIIan and Other Pacific Islander 1268 9 25 0 0 0 0 0 
Asian; Some other race 8513 19 63 0 '- 0 0 0 0 
Native HawaIIan and Other Pacific Islander' Some other race 247 6 5 0 4 0 0 0 

Population of three races: , 6,534 197 192 3 0 2 0 0 
White; Black or African American' American Indian and Alaska Native 2852 131 101 1 0 0 0 0 

file:/lC;\DOCUME-l\TOliva\LOCALS-l \Temp\6J2QN8V3.htm 4/4/2005 
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White: Black or African American: Asian 555 10 13 0 0 0 0
White; Black or African American; 01

Native Hawaiian and Other Pacific Islander 57- 4 0 0 0

White; Black or African American; Some other race 837 17 30 0 0 -0 0 0
White; American Indian and Alaska Native; Asian 235 1 3 0 0 0 0 0
White; American Indian and Alaska Native; 35 0 0 0 0 0 0 0

Native Hawaiian and Other Pacific Islander
White; American Indian and Alaska Native; Some other race 1441 8 15 0 0 2 0 0
White; Asian; Native Hawaiian and Other Pacific Islander 286 2 3 0 0 0 0 0
White; Asian; Some other race 647 4 16 0 0 0 0 0
White; Native Hawaiian and Other Pacific Islander; Some other race 36 0 2 0 0 0 0 0
Black or African American; American Indian and Alaska Native; Asian 138 5 2 0 0 0 0 0
Black or African American; American Indian and Alaska Native; 45 1 0 0 0 0 0 0

Native Hawaiian and Other Pacific Islander
Black or African American; American Indian and Alaska Native; 187 6 0 0 0 0 0 0
Some other race

Black or African American; Asian; 78 3 2 2 0 0 0 0
Native Hawaiian and Other Pacific Islander

Black or African American; Asian;Some other race 232 2 3 0 0 0 0 0
Black or African American; 70 1 1 0 0 0 0 0

Native Hawaiian and Other Pacific Islander; Some other race
American Indian and Alaska Native; Asian; 19 1 0 0 0 0 0 0

Native Hawaiian and Other Pacific Islander
American Indian and Alaska Native; Asian; Some other race 321 0 1 0 0 ' 0 0 0
American Indian and Alaska Native; 1 0 0 0 0 0 0 0

Native Hawaiian and Other Pacific Islander; Some other race I
Asian; Native Hawaiian and Other Pacific Islander; Some other race 48 1 0 0 0 0 0 0

Population of four races: 535 9 14 0 0 -0 0 0
White; Black or African American; American Indian and Alaska Native; 349 4 8 0 0 0 0 0

Asian
White; Black or African American; American Indian and Alaska Native; 17 1 4 0 0 0 0 0

Native Hawaiian and Other Pacific Islander
White; Black or African American; American Indian and Alaska Native; 55 2 1 0 0 0 0 0

Some other race
White; Black or African American; Asian; 28 0 1 0 0 0 0 0

Native Hawaiian and Other Pacific Islander
White; Black or African American; Asian; 30 0 0 0 0 0 0 0

Some other race
White; Black or African American; 5 0 0 0 0 0 0

Native Hawaiian and Other Pacific Islander; Some other race
White; American Indian and Alaska Native; Asian; 16 2 0 0 0 0 0 0

Native Hawaiian and Other Pacific Islander
White; American Indian and Alaska Native; 4 0 0 0 0 0 0 0

Asian; Some other race
White; American Indian and Alaska Native;

Native Hawaiian and Other Pacific Islander; Some other race 1 0 0 0 0 0 0 0

White; Asian; Native Hawaiian and Other Pacific Islander; 11 0 0 0 0 0 0 0
Some other race

* Black or African American; American Indian and Alaska Native; Asian; 0 0 0 0 0 0 0
Native Hawaiian and Other Pacific Islander

file://C:\DOCUME~ I\Oliva\LOCALS~ l\Temp\6J2QNSV3.htm 4/4/2005
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• 
I:'age 1, or j 

• 
White" Black or African American" Asian 555 10 13 0 0 0 0 0 

White; Black or African American; 57 4 0 0 0 0 0 0 
Native Hawaiian and Other Pacific Islander 

White" Black or African American" Some other race 837 17 30 0 0 _ 0 0 0 
White; American Indian and Alaska Native; Asian 235 1 3 0 0 0 0 0 

White; American Indian and Alaska Native; 
35 0 0 0 0 0 0 0 

Native Hawaiian and Other Pacific Islander 
White" American Indian and Alaska Native" Some other race 144 8 15 0 0 2 0 0 
White" Asian; Native Hawaiian and Other Pacific Islander 286 2 3 0 0 0 0 0 
White; Asian" Some other race 647 4 16 0 0 0 0 0 
White" Native Hawaiian and Other Pacific Islander" Some other race 36 0 2 0 0 0 0 0 
Black or African American; American Indian and Alaska Native" Asian 138 5 2 0 0 0 0 0 
Black or African American; American Indian and Alaska Native; 

45 1 0 0 0 0 0 0 
Native Hawaiian and Other Pacific Islander 

Black or African American; American Indian and Alaska Native; 
187 6 0 0 0 0 0 0 

Some other race 
Black or African American; Asian; 

78 3 2 2 0 0 0 0 
Native Hawaiian and Other Pacific Islander 

Black or African American; Asian;Some other race - 232 2 3 0 0 0 0 0 
Black or African American; 70 1 1 0 0 0 0 0 

Native Hawaiian and Other Pacific Islander" Some other race 
American Indian and Alaska Native; Asian; 

19 1 0 0 0 0 0 0 
Native Hawaiian and Other Pacific Islander 

-
American Indian and Alaska Native" Asian; Some other race 32 0 1 0 0 -It 0 0 0 
American Indian and Alaska Native; 1 0 0 0 0 0 0 0 

Native Hawaiian and Other Pacific Islander" Some other race 
Asian" Native HawaIIan and Other Pacific Islander" Some other race 48 1 - 0 0 0 0 0 0 

Population of four races: 535 9 14 0 0 0 0 0 
White; Black or African American; American Indian and Alaska Native; 

349 4 8 0 0 0 0 0 
Asian 

White; Black or African American; American Indian and Alaska Native; 
-, 

Native Hawaiian and Other Pacific Islander 17 1 4 0 0 0 0 0 

White; Black or African American; American Indian and Alaska Native; 
55 2 1 0 0 0 0 0 

Some other race 
White; Black or African American; Asian; 

28 1 0 '-- 0 0 - 0 0 0 Native Hawaiian and Other Pacific Islander , 

White; Black or African American; Asian; 
30 0 0 0 0 0 0 0 

Some other race 
White; Black or African American; 

5 0 0 0 0 0 0 0 
Native Hawaiian and Other Pacific Islander; Some other race 

White; American Indian and Alaska Native; Asian; 
. Native Hawaiian and Other Pacific Islander 16 2 0 0 0 0 0 0 

White; American Indian and Alaska Native; 
4 0 0 0 Asian; Some other race 

0 0 0 ( 0 

White; American Indian and Alaska Native; 
1 0- 0 0 0 0 0 0 Native Hawaiian and Other Pacific Islander; Some other race 

White; Asian; Native Hawaiian and Other Pacific Islander; 11 0 0 0 0 0 0 0 
Some other race 

Black or African American; American Indian and Alaska N~tive; Asian; 5 0 0 0 0 0 0 0 
Native HawaIIan and Other Pacific Islander "-

" 

/ 
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Black or African American; American Indian and Alaska Native;
Asian: Some other race 4 0 0 0 0 0 0 0

Black or African American; American Indian and Alaska Native;
Native Hawaiian and Other Pacific Islander; Some other race .......... _3 0 0 0 0 0 0 0

Black or African American; Asian; 0 0
Native Hawaiian and Other Pacific Islander; Some other race 5 0 0 0 0 0

American Indian and Alaska Native; Asian;
NativeHawaiian and Other Pacific Islander; Some other race 2 0 0 0 0 0 0 0

Population of five races: 193 4 2 0 0 0 0 0
White; Black or African American; American Indian and Alaska Native; 148 1 1 0 0 0 0 0

Asian; Native Hawaiian and Other Pacific Islander
White; Black or African American; American Indian and Alaska Native; 26 3 1 0 0 0 0 0

Asian; Some other race 26_3 __ 0_0_0_0___0
White; Black or African American; American Indian and Alaska Native; 0 0 0

Native Hawaiian and Other Pacific Islander; Some other race
White; Black or African American; Asian; 11 0 0 0 0 0 0 0

Native Hawaiian and Other Pacific Islander; Some other race
White; American Indian and Alaska Native; Asian;

Native Hawaiian and Other Pacific Islander; Some other race 6 0 0 0 0 0 0 0

Black or African American; American Indian and Alaska Native;
Asian; Native Hawaiian and Other Pacific Islander; Some other race 2 0 0 0 0 0 0 0

Population of six races: 16 0 0 0 0 0 0 0
White; Black or African American; American Indian and Alaska Native; 16 0 0 0 0 0 0

Asian; Native Hawaiian and Other Pacific Islander; Some other race 16 __ .... ..... __01____

U.S. Census Bureau
Census 2000

Standard ErrorlVariance documentation for this dataset:
Accuracy of the Data: Census 2000 Summary File 1 (SF 1) 100-Percent Data (PDF 44KB)
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e· 
Black or African American; American Indian and Alaska Native; 
Asian· Some other race 

Black or African American; American Indian and Alaska Native; 
Native Hawaiian and Other Pacific Islander· Some other race 

Black or African American; Asian; 
Native Hawaiian and Other Pacific Islander· Some other race 

American Indian and Alaska Native; Asian; 
Native Hawaiian and Other Pacific ISlander· Some other race 

Population of five races: 
White; Black or African American; American Indian and Alaska Native; 

Asian; Native Hawaiian and Other Pacific Islander 
White; Black or African American; American Indian and Alaska Native; 

Asian· Some other race 
White; Black or African American; American Indian and Alaska Native; 
Native Hawaiian and Other Pacific Islander; Some other race 

White; Black or African American; Asian; 
Native Hawaiian and Other Pacific Islander· Some other race 

White; American Ir)dlan and Alaska Native; Asian; 
Native Hawaiian and Other Pacific Islander; Some other race 

Blac.k or African American; American Indian and Alaska Native; 
Asian· Native Hawaiian and Other Pacific Islander· Some other race 

Population of six races: 
White; Black or African American; American Indian and Alaska Native; 
Asian; Native Hawaiian and Other Pacific Islander· Some other race 

u.S. Census Bureau 
Census 2000 

Standard ErrorNarlance documentation for this dataset: 

4 0 

3 0 

5 0 

2 0 

193 4 

148 1 

26 3 

0 0 

11 0 

6 0 

2 0 

16 0 

16 0 

Accuracy of the Data: Census 2000 Summary File 1 (SF 1) 100-Percent Data (PDF 44KB) 
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0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

2 0 0 0 0 0 

1 0 0 0 0 0 

1 0 0 0 0 '0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 
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P87. POVERTY STATUS IN 1999 BY AGE f 171 - Universe: Population for whom poverty status is
determined
Data Set: Census 2000 Summary File 3 (SF 3) - Sample Data

NOTE: Data based on a sample except in P3, P4, H3, and H4. For information on confidentiality protection, sampling error,
nonsampling error, and definitions see htto:/lfactfinder.census.aov/home/en/datanotes/`exsf3.htm.

Block Group 1, Block Group 2, Block Group 1, Block Group 1, Block Group 2,

Cumberland Gloucester Census Tract Census Tract Census Tract Census Tract Census Tractew409.02, 409.02, 5017.03, CessTct enuTrt
Jersey County, New County, New Cumberland Cumberland Gleucester 5018, Gloucester 5018, Gloucester

Jre Jersey J ere ubrad Cmeln luetr County, New County, New
Jersey County, New County, New County, New Jersey Jersey

Jersey Jersey Jersey
Total: 8,232,588 135,350 249,843 755 1,492 1,002 721 889

Income in 1999 below poverty level: 699-66868 20,367 15,395 92 56 26 61 44
Under 5 years 63,044 2,000 1,167 20 0 0 7 7
5 years 13,402 472 190 17 0 0 2 0
6 to 11 years 82,757 2,775 1,605 0 0 0 12 8
12 to 17 years 68,551 2,286 1,618 0 0 0 2 0
18 to 64 years, 388,578 10,537 8,809 21 31 26 27 26
65 to 74 years 38,435 1,115 838 8 0 0 2 1
75 years and over 44,901 1,182 1,168 26 25 0 9 2

Income In 1999 at or above poverty level: 7,532.920 114,983 234,448 663 1,436 976 660 845
Under 5 years 486,798 6,667 14,993 22 90 31 34 46
5 years 10-3544 1,445 3,059 0 48 0 13 11
6 to 11 years 644,822 10,376 21,829 39 111 67 62 66
12 to 17 years 592,171 10,396 21,631 111 60 74 57 62
18 to 64 years 4,724,939 70,598 146,407 410 934 680 386 552
65 to 74 years 531,283 8,276 15,034 42 94 63 53 50
75 years and over 449,363 7,225 11,495 39 99 61 55 58

U.S. Census Bureau
Census 2000

Standard ErrorNarlance documentation for this dataset:
Accuracy of the Data: Census 2000 Summary File 3 (SF 3) - Sample Data (PDF 141.5KB)

http://factfinder.census.gov/servlet/DTrable?-bm=y-&-context=dt&-dsname=DEC_2000._SF3_U&-CONTEXT=dt&-mtname=DEC_2... 4/4/2005
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P87. POVERTY STATUS IN 1999 BY AGE [17] • Universe: Population for whom poverty status is 
determined . 
Data Set: Census 2000 Summary File 3 (SF 3) • Sample Data 

"!OTE: Data based on a sample except in P3. P4, H3, and H4. For information on confidentiality protection, sampling error, 
nonsampling error and definitions see htt,:rll1actfinder census gov/home/en/datanotes/exgsf3 htm , , 

Total: 
Income in 1999 below poverty level: 

Under 5 years 
5 years 
6 to 11 vears 
12 to 17 years 
18 to 64 yearso 

65 to 74 years 
75 years and over 

Income in 1999 at or abovepovert'Llevel: 
Under 5 years 
5 years 
6 to 11 years 
12 to 17 years 
18 to 64 years 
65 to 74 years 
75years andover 

U.S. Census Bureau 
Census 2000 

, 

Cumberland New County, New Jersey Jersey 

8232588 135350 
699668 20367 
63,044 2000 
13402 472 
82,757 2n5 
68551 2286 

388578 10537 
38435 1,115 
44,901 1 182 

7,532920 114983 
486798 6667 
103544 1,445 
644,822 10,376 
592171 10,396 

4724939 70598 
531283 8,276 
449363 7225 

Standard ErrorNarlance documentation for this dataset: 

Block G.roup 1, 

Gloucester Census Tract 

County, Ne~ 409.02, 

Jersey Cumberland 
County, New 

Jersey 
249,843 755 

15395 92 
1,167 20 

190 17 
1605 0 
1618 0 
8809 21 

838 8 
1168 26 

234448 663 
14993 22 
3,059 0 

21,829 39 
21631 111 

146407 410 
15,034 42 
11495 39 

Accuracy of the Data: Census 2000 Summary File 3 (SF 3) • Sample Data (PDF 141.5KB) 

Block Group 2, 
Census Tract 

409.02, 
Cumberland 
County, New 

Jersey 
1492 

56 
0 
0 
0 
0 

31 
0 

25 
1,436 

90 
48 

111 
60 

934 
94 
99 

pr ~ 1 of 1 

• 

Block Group 1, Block Group 1, Block Group 2, 
Census Tract Census Tract Census Tract 

5017.03, 5018, Gloucester 5018, Gloucester 
Gloucester County, New County, New 

County, New Jersey Jersey 
Jersey 

1002 721 889 
26 61 44 
0 7 7 
0 2 0 
0 12. 8 
0 2 0 

26 27 26 
0 2 1 
0 9 2 

976 660 845 
31 34 46 
0 13 11 

67 62 66 
74 57 62 

680 386 552 
63 53 50 
61 55 58 

. http://factfinder.census.gov/servletIDTTable?_bm=y&-context=dt&-ds_name=DEC_2000_SF3_U&-CONTEXT::dt&-mCname=DEC_2... 4/4/2005 
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P90. POVERTY STATUS IN 1999 OF FAMILIES BY FAMILY TYPE BY PRESENCE OF RELATED
CHILDREN UNDER 18 YEARS BY AGE OF RELATED CHILDREN [411 - Universe: Families
Data Set: Census 2000 Summary File 3 (SF 3) - Sample Data

L

NOTE: Data based on a sample except in P3, P4, H3, and H4. For information on confidentiality protection, sampling error,
nonsampling error, and definitions see htto://factfinder.censUsagov/home/enidatanotes/expsf3.htm.

Block Group 1, Block Group 2, Block Group 1, Block Group 1, Block Group 2,
Census Tract Census Tract Census Tract

New Cumberland Gloucester 409.02, 409.02, 5017.03, Census Tract Census Tract

Jersey County, New County, New Cumberland Cumberland Gloucester 5018, Gloucester 5018, Gloucester
Jersey Jersey County, New / County, New County, New County, New County, New

Jersey Jersey Jersey Jersey Jersey
Total: 21167,5 7 7  35,37 3  67528 204 426 272 216 261

Income in 1999 below poverty level: 135,549 4,004 2,873 12 0 0 12 14
Married-couple family: 50,751 1,157 946 6 0 0 6 7

With related children under 18 years: 32,125 718 551 6 0 0 6 2
Under 5 years only 6,588 157 97 0 0 0 2 0
Under 5 years and 5 to 17 years 9,897 257 164 6 0 0 2 2
5 to 17 years only 15,640 304 290 0 0 0 2 0

No related children under 18 years 18,626 439 395 0 0 0 0 5
Other family: 84,798 2,847 1,927 6 0 0 6 7

Male householder, no wife present: 12,537 416 268 0 0 0 0. 0
With related children under 18 years: 9,128 353 217 0 0 0 0 0

Under 5 years only 2,275 102 46 . 0 0 0 0 0
Under 5 years and 5 to 17 years 2,183 107 49 0 0 0 0 0
5 to 17 years only 4,670 144 122 0 0 0 0 0

No related children under 18 years 3,409 63 51 0 0 0 0 0
Female householder, no husband present: 72,261 2,431 1,659 6 0 0 6 7

With related children under 18 years: 62,646 2,155 1,472 6 0 0 6 7
Under 5 years only 10,266 391 263 0 0 0 0 2
Under 5 years and 5 to 17 years 17,521 661 340 0 0 0 0 2
5 to 17 years only 34,859 11103 869 6 0 0 6 3

No related children under 18 years 9,615 276 187 0 0 0 0 0
Income in 1999 at or above poverty level: 2,032,028 31,369 64,655 192 426 272 204 247

Marred-couple family: 1,617,865 22,993 53,061 120 362 230 167 210
With related children under 18 years: 803,675 10,959 27,617 81 153 83 59 95

Under 5 years only 165,127 1,744 4,760 0 26 17 3 11
Under 5 years and 5 to 17 years 166,268 2-238 5,430 26 48 0 17 16
5 to 17 years only 472,280 6,977 17,427. 55. 79 66 39 68

No related children under 18 years 814,190 12,034 25P444 39 209 147 108 115
Other family: 414,163 8,376 11,594 72 64 42 37 37

http://factfinder.census.gov/servlet/DTTable ?_bm=y&-context=dt&-ds_name=DEC_2000.SF3_U&-CONTEXT=dt&-mtname=DEC_2... 4/4/2005
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P90. POVERTY STATUS IN 1999 OF FAMILIES BY FAMILY TYPE BY PRESENCE OF RELATED 
CHILDREN UNDER 18 YEARS BY AGE OF RELATED CHILDREN [41]· Universe: Families 
Data Set: Census 2000 Summary File 3 (SF 3) ~ Sample Data 

NOTE: Data based on a sample except in P3, P4, H3, and H4. For information on confidentiality protection, sampling error, 
nonsampling error and definitions see htto'lIfactfinder census gov/home/en/dalanoteslexRsf3 htm , , , 

Block Group 1, Block Group 2, 

Cumberland Gloucester 
Census Tract Census Tract 

New County, New County, New 409.02, 409.02, 
Jersey Jersey Jersey Cumberland Cumberland 

County, New I County, New 
Jersey Jersey 

Tolal: 2167577 35373 67528 204 426 
Income in 1999 below poverty level: 135549 4004 2,873 12 0 

Married-couple family: 50.751 1.157 946 6 0 
With relaled children under 18 years: 32125 718 551 6 0 

Under 5 years only 6,588 157 97 0 0 
Under 5 vears and 5 to 17 vears 9,897 257 164 6 0 
5 to 17 years only 15640 304 290 0 0 

No related children under 18 vears 18,626 439 395 0 0 
Other family: 84,798 2,847 1.927 - 6 0 

Male householder no wife present: 12.537 
~ 

416 268 0 0 
With related children under 18years: 9,128 353 217 0 0 

Under 5 years only 2,275 102 46 0 0 
Under 5 years and 5 to 17 years 2183 107 49 0 0 
5 to 17 years onlv 4,670 144 122 0 0 

No related children under 18 years 3409 63 51 0 0 
Female householder no husband present: 72261 2431 1659 6 0 

With related children under 18 years: 62,646 2,155 1472 6 0 
Under 5 years only 10,266 391 263 0 0 
Under 5 years and 5 to 17 years 17521 661 340 0 0 
.51017 years only 34859 1103 869 6 0 

No related children under 18 years 9,615 276 187 0 0 
Income in 1999 al or above poverty level: 2032028 31369 64655 192 426 

Marrled-couple family: 1,617,865 22,993 53061 120 362 
With related children under 18 vears: 803675 10959 27,617 81 153 

Under 5 years only 165127 1744 4.760 0 26 
Under 5 years and 510 17 years 166268 2238 5430 26 48 
5 to 17 vears on~ 472280 6977 17427 55 79 

No related children under 18 years 814190 12034 25444 39 209 
Other family: 414163 8376 11594 72 64 

p~""~ 101'2 

• 

Block Group 1, Block Group 1. Block Group 2. 
Census Tract Census Tract Census ;Tract 

5017.03, 5018, Gloucester 5018, Gloucester 
Gloucester County, New County, New 

County, New 
Jersey Jersey Jersey 

0 272 216 261 
0 12 14 
0 6 7 
0 6 2 
0 2 0 
0 2 2 
0 2 0 
0 0 5 
0 6 7 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 6 7 
0 6 7 
0 0 2 
0 0 2 
0 6 3 
0 0 0 

272 204 247 
230 167 210 

83 59 95 
17 3 11 
0 17 16 

66 39 68 
147 108 115 
42 37 37 

http://factfinder.census.gov/servletID'ITable?_bm=y&-context=dt&-ds_name=DEC_2000_SF3_U&-CONTEXT=dt&-mCname=DEC_2 ... 4/4/2005 
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Male householder, no wife present: 12247 3,181 20 8 0 9 13

With related children under 18 years: 53,687 1,392 1,892 5 0 0 8 10
Under 5 years only 12,813 373 337 0 0 0 4 3
Under 5 years and 5 to 17 years 7,667 206 215 .. 0 0 0 3 0.
5 to 17 years only 33,207 813 1,340 5 0 0 1 7

No related children under 18 years 59,77 8  855 1,289 15 8 0 1 3
Female householder, no husband present: 300,698 6,129 8,413 52 56 42 28 24

With related children under 18 years: 165,656 3,734 4,665 8 5 19 15 15

Under 5 years only 23,885 496 718 0 5 . 7 0 3
Under 5 years and 5 to 17 years 22926 611 425 0 0 0 2 2
5 to 17 years only 118,845 2,627 3,522 8 0 12 13 10

No related children under 18 years 135,042 2,395 3,748 44 51 23 13 91

U.S. Census Bureau
Census 2000

Standard ErrorNariance documentation for this dataset:
Accuracy of the Data: Census 2000 Summary File 3 (SF 3) - Sample Data (PDF 141.5KB)

http://factfinder.census.gov/servlet/DTTable?-bm=y&-context=dt&-ds-name=DEC-200-SF3-U&-CONTEXT=dt&-mt-name=DEC-2... 4/4/2005
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• 
Male householder no wife present: 

With related children under 18 years: 
Under 5 years only 
Under 5.1.8ars and 5 to 17 years 
5 to 17 years only 

No related children under 1 Byears 
Female householder no husband present: 

With related children under 18 years: 
Under 5 years only 
Under 5 years and 5 to 17 years 
5 to 17 years only 

No related children under 18 years 

U.S. Census Bureau 
Census 2000 

113465 2247 
53687 1392 
12813 373 
7667 206 

33207 813 
59778 855 

300698 6129 
165 656 3734 
-23885 496 
22926 611 

118845 2627 
135042 2395 

Standard ErrorNariance documentation for this dataset: 

• 
3181 
1892 

337 
215 

1340 
1289 
8413 
4665 

718 
425 

3522 
3748 

Accuracy of the Data: Census 2000 Summary File 3 (SF 3) - Sample Data (PDF 141.5KB) 

20 8 0 9 13 

5 0 0 8 10 
0 0 0 4 3 
0 0 0 3 o. 
5 0 0 1 7 

15 8 0 1 3 
52 56 42 28 24 

8 5 19 15 15 
0 5 7 0 3 
0 0 0 2 2 
8 0 12 13 10 

44 51 23 13 9 

http://factfinder.census.gov/servlet/DTIable?_bm=y&-context=dt&-ds_name=DEC_2000_SF3_U&-CONTEXT=dt&-mCname:DEC_2 ... 4/4/2005 
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APPENDIX N - AIR MODELING INFORMATION

Air Quality Modeling Information
On-Site Stabilization and Long-Term Control (LTC) Alternative Spreadsheets

(Tables N-I through N-11)
Off-Site Disposal and License Termination (LT) Alternative Spreadsheets

(Tables N- 12 through N-25
Additional Alternatives Considered for ALARA Analysis (Tables N-26 through N-

67)
Visual Effects Screening Analysis Output Sheet

• 

• 

• 
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APPENDIX N - AIR MODELING INFORMATION 

Air Quality Modeling Information 
On-Site Stabilization and Long-Term Control (LTC) Alternative Spreadsheets 

(Tables N-l through N-ll) 
Off-Site Disposal and License Termination (LT) Alternative Spreadsheets 

(Tables N-12 through N-25 
Additional Alternatives Considered for ALARA Analysis (Tables N-26 through N-

67) . 
Visual Effects Screening Analysis Output Sheet 



APPENDIX N

AIR QUALITY MODELING INFORMATION

Project Emissions

For the two alternatives evaluated in the Environmental Report (ER) and the three

additional alternatives considered in the ALARA analysis (Chapter 7 of the DP), air pollutant

emissions will be generated from multiple operations and equipment. Combustion source

emissions will be generated from engine exhaust systems, which, depending on the alternative

being evaluated, have; been assumed to include: tri-axle dump trucks, loader(s), dozer, dust

control vehicle, rock crusher's engine, and/or locomotive engine. Fugitive emissions will be

generated from material handling (storage piles, heavy equipment operation, drop emissions),

wind erosion of exposed material surfaces, and vehicle travel on paved and unpaved roadways.

Daily and annual emissions have been estimated for each alternative. The estimate of daily

emissions conservatively represents a "worst-case" day of operations that includes the expected

number of construction vehicles and fugitive emissions sources.

Of potential concern for this proposed project are nitrogen dioxide (NO2), sulfur dioxide

(SO 2), particulate matter (PM) less than or equal to 10 micrometers in aerodynamic diameter

(PM10) and particulate matter less than or equal to 2.5 micrometers in aerodynamics (PM 2.5).

National Ambient Air Quality Standards (NAAQS) have been established for PM 10, PM2.5, SO 2,

and NO2.

Emission estimation methodologies for each of the alternatives are presented below.

On-Site Stabilization and Long-Term Control Alternative (LTC)

This alternative involves consolidating the radioactive materials within a section of the

Storage Yard and constructing a multi-layer engineered barrier over the final consolidated pile.

These calculations conservatively assume that areas from which stored materials are removed

that are located outside of the footprint of the final consolidated pile will be covered with clean

soil following material consolidation activities (associated materials are referred to herein as

cover materials). To analyze emissions generated from this alternative, the following operational

areas have been considered (see Figure 4-1, "Geometry of Emission Sources for the Proposed

Decommissioning Alternatives Modeling"):

N-1

• 

• 

APPENDIXN 

AIR QUALITY MODELING INFORMATION 

,/ 

Project Emissions 

For the two alternatives evaluated in the Environmental Report (ER) and the three 

additional alternatives considered in the ALARA analysis (Chapter 7 of the DP), air pollutant 

emissions will be generated from multiple operations and equipment. Combustion source 

emissions will be generated from engine exhaust systems, which, depending on the alternative 

being evaluated, have; been assumed to include: tri-axle dump trucks, loader(s), dozer, dust 

control vehicle, rock crusher's engine, and/or locomotive engine. Fugitive emissions will be 

generated from material handling (storage piles, heavy equipment operation, drop emissions), 

wind erosion of exposed material surfaces, and vehicle travel on paved and unpaved roadways. 

Daily'afld annual emissions have been estimated for each alternative. The estimate of daily 

emissions conservatively represents a "worst-case" day of operations that includes the expected 

number of construction vehicles and fugitive emissions sources. 

Of potential concern for this proposed project are nitrogen dioxide (NOz), sulfur dioxide 

(SOz), particulate matter (PM) less than or equal to 10 micrometers in aerodynamic diameter 

(PM IO) and particulate matter less than or equal to 2.5 micrometers in aerodynamics (PMZ.5). 

National Ambient Air Quality Standards (NAAQS) have been established for PM IO, PMz.5,50z, 

and NOz. 

Emission estimation methodologies for each of the alternatives are presented below. 

On-Site Stabilization and Long-Term Control Alternative (LTC) 

This alte~ative involves consolidating the radioactive materials within a section of the 

Storage Yard and constructing a multi-layer engineered barrier over the final consolidated pile. 

These calculations conservatively assume that areas from which stored materials are removed 

. that are located outside of the footprint of the final consolidated pile will be covered with clean 

soil following material consolidation activities (associated materials are referred to herein as 

cover materials). To analyze emissions generated from this alternative, the following operational 

areas have been considered (see Figure 4-1, "Geometry of Emission Sources for the Proposed 
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Area I Primary Controlled Area

This area represents the existing Storage Yard and the materials contained
therein.

Area 2 Engineered Barrier Area

The area in which the materials from the existing Storage Yard area will
be consolidated and covered by the Engineered Barrier.

Area 3 Engineered Barrier Staging Area

Temporary storage area for materials brought on-site for the construction
of the Engineered Barrier and associated drainage features.

Area 5 Roadways

The area containing paved and unpaved roadways used to transport
materials.

Another area represented in the air modeling, Area 4, the Staging Area, is used only for

materials crushing and train loading for the LT alternative. Therefore, it is not considered under

the LTC alternative.

Emissions for the various project steps that will occur during implementation of this

alternative, from material relocation through the placement of soil cover materials, were

estimated. Multiple spreadsheets were used to estimate emissions, as presented in the attached

tables. The following is a summary of the emission estimation methodologies and emission

factors presented in each of the tables:

Tables N-la and N-lb: Air Emission Details

The operational assumptions that are common to multiple aspects of the various emission
estimates are summarized on Tables N-la and N-lb. Included in the operational
assumptions are operational times and material amounts handled.

Table N-2: Material Description

The Storage Yard consists of several subpiles of different types of materials. This table
presents the area, volume, mass, and physical characteristics of each subpile. The
materials needed for the engineered barrier and soil cover are also listed in this table.
Based on material composition, the material density, silt content, and moisture content

Phave been estimated for each subpile. Each material was matched with a similar material
found in the USEPA Compilation of Air Pollutant Emission Factors AP-42 Table 13.2.4-
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1. This table also presents a weighted average of the materials' physical characteristics
that is used in some of the emission estimation tables,

Table N-3: Material Handling - "Drop Emissions"

Fugitive PM10 and PM2 .5 "drop emissions" are created when a truck dumps material onto
a pile or when material is loaded from a pile into a truck. The equation to estimate drop
emissions is found in AP-42 Chapter 13.2.4, Aggregate Handling and Storage Piles. For
this alternative, it is assumed that the drop emissions will occur when soil materials for
the engineered barrier and soil cover are handled and when a loader moves material from
an existing pile to the consolidated pile. The emission factor for -piles includes the
emissions from the material being placed into a pile. One of the variables used in the
equation, mean wind speed, is from the table of "Normals, Means, and Extremes for
Philadelphia PA (PHL)" from Local Climatological Data (ISSN 0198-4535) published by
the National Climatic Data Center (NCDC). The pound per day emission estimate for
each subpile assumes that every subpile has some material handling; therefore, the
"Active 8-Hour Day" is a total of all the subpiles in each area.

Table N-4: Material Handling - Active/Inactive Pile Emissions

Fugitive PM10 and PM2.5 emissions are generated once a pile is disturbed and becomes
"active," which is when pile material is dumped, loaded or otherwise handled. Per AP-42
Chapter 13.2.4, once a pile is disturbed the fines may be disaggregated and released by
wind events., There are also fugitive emissions generated when a disturbed pile is
inactive due to wind erosion. As the undisturbed pile weathers,, the potential for
emissions-is greatly reduced.

The emissions are estimated by using two emission factors published in the Air Pollution
Engineering Manual 1992 (AP-40), Chapter 15, Table 1 (page 779), "Uncontrolled
Particulate Emission Factors for Sand and Gravel Processing." One emission factor is for
active storage piles during an active day. The active storage pile emission factor includes
the following operations: loading (drop emissions), equipment traffic, and wind erosion.
As there is no loading onto the storage piles being relocated, the emissions estimated
using these factors will be conservative. The emission factor assumes that there is 8 to 10
hours of activity per 24 hours. The second emission factor is, for a disturbed pile
(recently active) that is inactive for the entire day. This emission factor represents wind
erosion emissions. Both emission factors are for sand and gravel processing plants; the
materials that are stored in Area 1, Area 2, and Area 3 are similar to the types of materials
associated with such operations. The published emission factors are for PM10. The PM2.5
emission factor is developed from using a ratio of PM10 and PM2.5 emissions factors for
'Drop Emissions.

The estimated daily emissions assume that only two subpiles have been disturbed and
become active. The two piles are represented by one pile in the Primary Control Area
and one pile in the Engineered Barrier Staging Area. Since the emission factor is based
on the pile size, the daily emissions from the two largest subpiles (one from each area)
are estimated (only the disturbed portion of the pile that will be removed and
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consolidated within the footprint of the final pile is considered). For the purposes of
modeling each hour of the day, the wind erosion portion of the active emission factor was
extracted. Material handling is assumed to occur for 8 work hours each day and thus
material handling emissions are calculated based on 8 hours per day. Wind erosion is
,assumed to occur 24 hours per day. The emission factor was then adjusted to represent
the 8 hour portion of the day that is active and the 16 hour inactive portion of the day
when only wind erosion is a source of emissions.

Table N-5: Heavy Equipment Operation

The emission factors used to estimate the fugitive PM1O and PM2.5 emissions due to the
operation of heavy equipment are from AP-42 Chapter 11.9 Western Surface Coal
Mining. The heavy equipment assumed to be in use includes a dozer, loader and
excavator. A dozer and loader are assumed to be used in Area 1 to consolidate the
existing piles. The excavator and dozer are assumed to be used to shape the final pile and
place the soil cap material. Dozer emissions are estimated using an equation for
estimating emissions associated with the bulldozing of overburden. It is assumed that the
emission rates for the loader and the excavator are the same as the dozer.

Table N-6: Unpaved Roadways - Access Road

The emission estimates for fugitive PM10 and PM2.5 from the unpaved access road are
based on emission factors from AP-42 Chapter 13.2.2 Unpaved Roads. It is assumed that
the vehicles using the roadwill be represented by heavy, duty tri-axle trucks. The
equation for unpaved surfaces at industrial sites is used for .this project. The silt loading
value is the weighted average of the materials' physical characteristics from Table N-2.
These calculations assume the unpaved roads will be treated each month with a chemical
dust suppressant (palliative), which is expected to reduce PM10 emissions by 80% per
AP-42 Figure 13.2.2-5. The daily number of vehicles assumes that the deliveries for the
engineered barrier soils and cover soils occur on the same days.

Table N-7: Paved Roadway Emissions

The emission estimates for fugitive PM10 and PM2 .5 from the paved road are based on
AP-42 Chapter 13.2.1 Paved Roads. It is assumed that the vehicles using the road will be
represented by heavy.duty tri-axle trucks. AP-42 Chapter 13.2.1 Equation 1 is used to
estimate emissions from the paved roads and the silt loading is the value for iron and steel
production as presented in AP-42 Table 13.2.1-3. The daily number ofvehicles assumes
that the deliveries for the engineered barrier soil materials and cover materials occur on
the same days.
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Table N-8: Exposed Ground Area Emissions

The emission factor for fugitive PM1o and PM2.5 from the exposed ground area is
presented in AP-42 Chapter 11.9.1, Table 11.9.4. Following USEPA guidance, the
emission estimates assume that the wind erosion emissions from the exposed ground area
will end during the revegetation period, 7 months after the start of material relocation.
The emission factor is for PM30, but the AP-42 table refers to Chapter 13.2.5, which has a
particle distribution table for PM10 and PM2.5 when wind speed is a factor.

Table N-9: Off-Road Diesel Engine Emissions

The emissions estimated and presented in this table are combustion emissions from off-
road vehicle engines. Emission estimated include exhaust, brake and tire wear. Off-road
vehicles have different emission factors than on-road vehicles because the manufacturers
are subject to different emission standards for engine designs. The emission factors are
from USEPA Report No. NR-009A Exhaust Emission Factors for Non-Road Engine
Modeling - Compression-Ignition, dated February 13, 1998, revised June 15, 1998. It is
assumed that the engines were manufactured between 2003 and 2006 and are regulated
by Tier 2 emission standards for PM and NOx. Due to USEPA implementation of the
Ultra-Low Sulfur Diesel Rule, it is assumed that the diesel fuel has a sulfur content of 15
parts per million.

Table N-10: On-Road Engine Emissions

The emissions estimated and presented in this table: are combustion emissions from the
on-road vehicle engines. Emission. estimates include exhaust, brake, and tire wear.
Emissions estimates are based on MOBILE6.2, .a computerized model that provides
emission estimates of present and future emissions from highway motor vehicles and is
available through the EPA Office of Transportation and Air Quality. MOBILE6.2 allows
the use of site-specific and fleet-specific parameters in order to develop emission
estimates that best represent expected conditions and site location. Fleet vehicles that are
less than 10 years old, utilize diesel fuel with 15 ppm sulfur'content, and have an average
speed of 10 miles per hour were modeled.

Table N-11: Emissions Summary

The emissions from each of the tables described above are summarized by area on this
table.

Off-Site Disposal and License Termination Alternative (LT)

This alternative involves removing the radioactive materials from the facility by railcar,

with some materials requiring crushing prior to off-site removal. It also conservatively assumes

the placement of clean soil (cover material) over the Storage Yard after the materials have been

removed. Under this alternative, active decommissioning measures will occur for eight hours
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per day, five days per week, five months per year, over a two year period. To analyze emissions
generated from this alternative, the following operational areas have been considered:

Area 1 Primary Control Area

This area represents the existing Storage Yard and the materials contained
therein. The material to be~transported off-site is located in the Storage
Yard. The material will be removed and brought to the Staging Area.

Area 4 Staging Area

Material removed from the Primary Control Area will be brought to the
Staging Area for temporary storage prior to train loading for shipment. A
crusher will be utilized in this area to reduce the size of a portion of the
material for shipment.

Area 5 Roadways

The area containing paved and unpaved roadways used to transport
materials.

p Area 2 (Engineered Barrier Area) and Area 3 (Engineered Barrier Staging Area), which

are only applicable to the LTC alternative, are not considered for the LT alternative.

Emissions were estimated for the various project steps that are expected to occur during

implementation of this alternative, from material relocation through transportation off site.

Multiple spreadsheets were used to estimate emissions, as presented in the attached tables. The

following is a summary of the emission estimation methodologies and emission factors presented

in each of the tables:

Tables N-12a and N-12b: Air Emission Details

The operational assumptions that are common to multiple aspects of the various emission
estimates are summarized on Tables N-12a and N-12b. Included in the operational
assumptions are operational times and material amounts handled.

Table N-13: Material Description

This table presents the area, volume, mass, and physical characteristics of each subpile of
material in the Storage Yard and cover materials. Based on material Composition the
density, silt content, and moisture content of each material was estimated. Each material
was matched with a similar material found in AP-42 Table 13.2.4-1. This table also
presents weighted average of the materials' physical characteristics that were used in
some of the emission estimation tables.
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Table N-14: Material Handling - "Drop Emissions"

Fugitive PMlo and PM 2.5 "drop emissions" are created when a truck dumps material onto
a pile or when material is loaded from a pile into a truck. The equation to estimate drop
emissions is found in AP-42 Chapter 13.2.4, Aggregate Handling and Storage Piles. For
this alternative, it is assumed that the drop emissions will occur when cover materials are
dumped on-site, when material is loaded onto a tri-axle truck for transfer to the Staging
Area, and when the train is loaded with material. One of the 'variables used in the
equation, mean wind speed, is from the table of "Normals, Means, and Extremes for
Philadelphia PA (PHL)" from Local Climatological Data (ISSN 0198-4535) published by
the NCDC.

Table N-15: Material Handling - Active/Inactive Pile Emissions

Fugitive PMl0 and PM2.5 emissions are generated once a pile is disturbed and becomes
"active", which is when pile material is dumped, loaded, or otherwise handled. Per AP-
42 Chapter-'13.2.4, once a pile is disturbed, the fines may be disaggregated and released
by wind events. There are, also fugitive emissions generated when a disturbed pile is
inactive due to wind erosion. As the undisturbed pile weathers, the potential for
emissions is greatly reduced.

The emissions are estimated by using two emission factors published in the Air Pollution
Engineering Manual 1992 (AP-40), Chapter 15, Table I (page 779), "Uncontrolled
Particulate Emission Factors for Sand and Gravel Processing". One emission factor is
for active storage piles during an active day. The active storage pile emission factor
includes the following operations: loading (drop emissions), equipment traffic, and wind
erosion. The "drop emission" for loading into the Staging Area pile is included in the
active pile emission factor. The emission factor assumesthat there is 8 to 10 hours of
activity per 24 hours. The second emission factor is for a disturbed pile (recently active)
that is inactive for the entire day. This emission factor represents wind erosion
emissions. Both emission factors are for sand and gravel processing plants; the materials
that are stored in Area 1 and Area 4 are similar to the types of materials associated with
such operations. The published emission factors are for PMI0 . The PM2.5 emission factor
is developed from using a ratio of PM10 and PM2.5 emissions factors for Drop Emissions.

The estimated daily emissions assume that only two subpiles have been disturbed and
become active. The two piles are represented by one pile in the Primary Control Area
and one pile in the Staging Area. Since the emission factor is based on the pile size, the
daily- emissions from the two largest subpiles are estimated. For the purposes of
modeling each hour of the day, the wind erosion portion of the active emission factor was
extracted. Material handling is assumed to occur for 8 work hours each day and thus
material handling emissions are calculated based on 8 hours per day. Wind erosion is
assumed to occur 24 hours per day. The emission factor was then adjusted to represent
the 8 hour portion of the day that is active and the 16 hour inactive portion of the day
when only wind erosion is a source of emissions. Annual emissions assume that half the
piles have been disturbed and removed during the first year and the remaining piles are
disturbed and removed during the second year
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Table N-16: Heavv Eauinment Operation

The emission factors used to estimate the fugitive PM10 and PM2.5emissions due to the
operation of heavy equipment are from AP-42 Chapter 11.9 Western Surface Coal
Mining. The heavy equipment assumed to be used includes a dozer and a loader. It is
assumed that the loader and dozer will share time in Area 1 and Area 4. Dozer emissions
are estimated using an equation for estimating emissions associated with the bulldozing
of overburden materials. It is assumed that the emission rate for the loader is the same as
the dozer.

Table N-17: Unpaved Roadways - Access Road

The emission estimates for fugitive PM10 and PM2.5 from the access road are based on
emission factors from AP-42 Chapter 13.2.2 Unpaved Roads. It is assumed that the
vehicles using the road will be represented by heavy duty tri-axle trucks. The equation
for unpaved surfaces at industrial sites is used for this project. The silt loading value is
the weighted average of the materials' physical characteristics from. Table N-13. The
calculations assume the unpaved roads will be treated each month with a chemical dust
suppressant, which is expected to reduce PM10 emissions by 80%, per AP-42 Figure
13.2.2-5. The daily number of vehicles assumes that the material transfer and the cover
material deliveries occur on the same days.

Table N-18: Paved Roadway Emissions

The emission estimates for fugitive PM10 and PM2.5 from the paved road are based on
AP-42 Chapter 13.2.1 Paved Roads. It is assumed that the vehicles using the road will be
represented by heavy duty tri-axle trucks. AP-42 Chapter 13.2.1 Equation 1 is used to
estimate emissions from the paved roads and the silt loading is the value for iron and steel
production as presented in AP-42 Table 13.2.1-3.

Table N-19: Exposed Ground Area Emissions

The emission factor for fugitive PM10 and PM2.5 from the exposed ground area is
presented in AP-42 Chapter 11.9.1, Table 11.9.4. Following USEPA guidance, the
emission estimates assume that re-vegetation (after the end of material relocation) will
end the wind erosion emissions from the exposed ground area. Since this alternative will
occur over a two-year period, the emission estimate assumes that more of the area is
exposed every month and there are no exposed ground area emissions during the winter
months. The emission factor is forTPM 30, but the AP-42 table refers to AP-42 Chapter
13.2.5, which has a particle distribution table for PM 10 and PM2.5 when wind speed is a
factor.

Table N-20: Off-Road Diesel Engine Emissions

The emissions estimated and presented in this table are combustion emissions from off-
road vehicle engines. Emissions estimates include exhaust, brake and tire wear. Off-road'
vehicles have different emission factors than on-road vehicles because the manufacturers
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The emission estimates for fugitive PMJO andPM2.5 from the paved road are based on 
AP-42 Chapter 13.2.1 Paved Roads·. It is assumed that the vehicles using the road will be 
represented by heavy duty tri-axle trucks. AP-42 Chapter 13.2.1 Equation 1 is used to 
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production as presented in AP-42 Table 13.2.1-3. 

Table N-19: Exposed Ground Area Emissions 

The emission factor for fugitive PMlO and PM2.5 from the exposed ground area is 
presented in AP-42 Chapter 11.9.1, Table 11.9.4. Following USEPA guidance, the 
emission estimates assume that re-vegetation (after the end of material relocation) will 
end the wind erosion emissions from the exposed ground area. Since this alternative will 
occur over a two-year period, the emission estimate assumes that more of the ,area is 
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Table N-20: Off-Road Diesel Engine Emissions 

The emissions estimated and presented in this table are combustion emissions from off
road vehicle engines. Emissions estimates include exhaust, brake and tire wear. Off-road· 
vehicles have different emission factors than on-road vehicles because the manufacturers 
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are subject to different emission standards for engine designs. The emission factors are
from USEPA Report No. NR-009A Exhaust Emission Factors for Non-Road Engine
Modeling - Compression-Ignition, dated February 13, 1998, revised June 15, 1998. It is
assumed that the engines were manufactured between 2003 and 2006 and are regulated
by Tier 2 emission standards for PM and NO,. Due to USEPA implementation of the
Ultra-Low Sulfur Diesel Rule, it is assumed that the diesel fuel has a sulfur content of 15
parts per million.

Table N-21: On-Road Engine Emissions

The emissions estimated and presented in this table are combustion emissions from the
on-road vehicle engines. Emission estimates also include exhaust, brake and tire wear.
Emissions estimates are based on MOBILE6.2, a computerized model that provides
emission estimates of present and future emissions from highway motor vehicles and is
available through the EPA Office of Transportation and Air Quality., MOBILE6.2 allows
the use of site-specific and fleet-specific parameters in order to develop emission
estimates that best represent expected conditions and site location. Fleet vehicles that are
less than 10 years old, utilize diesel fuel with 15 ppm sulfur content, and have an average
speed of 10 miles per hour were modeled.

Table N-22: Material Handling - Crushing Emissions

Fugitive PM 10 and PM2.5 emissions are created when mechanical crushing is employed
for material size reduction. Only piles with large material will be processed in the
crusher. The emission factor is from EPA's Factor Information Retrieval (FIRE) Data
System version 6.25. The source classification code (SCC).forthe process is 3-05-020-
02, which is for stone quarrying - processing, secondary crushing (no emission factors
were available for primary crushing). The emission factor is for a crusher that employs
wet suppression technology' as an emission control. The daily amount of. material
crushed and the estimated PM10 emissions are limited by the amount of material that can
be loaded into a rail car. Annual emissions assume that half the material will be crushed
in the first year and the other half crushed in the second year.

Table N-23: Crusher - Engine Emissions

The emissions estimated and presented in this table are combustion point source
emissions from the diesel engine that powers the crusher. For the purpose of estimating
emissions, it is assumed that the engine has a power rating of 300 HP. The emission
factors used to estimate emissions are published in AP-42 Chapter 3.3, Table 3.3-1. Due
to USEPA implementation of the Ultra-Low Sulfur Diesel Rule, it is assumed that the
diesel fuel has a sulfur content of 15 parts per million.
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Table N-24: Locomotive - Diesel Powered

The emissions estimated and presented in this table are combustion emissions from the
diesel engine that powers the train. For the purpose of estimating emissions, it is
assumed that the locomotive operates under "switch duty-cycle" as defined by USEPA
and the engine has a power rating of 1,000 HP. The emission factors used to estimate
emissions are published in USEPA's "Emission Standards Reference Guide for Heavy-
Duty and Nonroad Engines - Locomotives". Emissions are based on the assumption that
the engines were manufactured from 2000 to 2004. Due to expected USEPA
implementation of the Ultra-Low Sulfur Diesel Rule, it is assumed that the diesel fuel has
a sulfur content of 15 parts per million.

Table N-25: Emissions Summary

The emissions from each of the tables described above are summarized by area on this
table.

Three Additional Alternatives - Combining Off-Site Disposal and On-Site Stabilization

Three additional alternatives considered for the purposes of the ALARA analysis involve

removing portions of the radioactive materials off site and on-site stabilization by consolidating

remaining portions of radioactive material and covering the material with an engineered barrier.

A summary of the three alternatives are as follows:

Off-Site Disposal of Slag Only

* Off-Site Disposal of 50% of the Slag

* Off-Site Disposal of All Materials Except Slag

Under these three alternatives,, it is assumed that active decommissioning measures will

take two years and will occur for eight hours per day, five days per week. The on-site

stabilization portion will occur during the first year for a seven-month period. The off-site

disposal portion will occur during the second year for a five-month period. As in the other

alternatives, the activities performed on the property have been broken into five operational areas

so that the emissions generated can be analyzed. Although in the LTC and the LT alternatives

not all the operational areas were active, in these three additional alternatives all five operational

areas will be active for each alternative. The following are the five operational areas considered:
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Area I Primary Control Area

This area is located in the existing Storage Yard and the consolidated
material pile with the Engineered Barrier is located within this area. Some
of the material to be transported off-site is located in the Storage Yard.
The material will be removed and brought to the Staging Area.

Area 2 Engineered Barrier Area

The materials moved from the existing Storage Area will be consolidated
into a final pile with the Engineered Barrier and will be located within
Area 1.

Area 3 Engineered Barrier Staging Area

Materials needed to be brought on-site for the stabilization and long term
control of the consolidated pile will be brought to an area prior to
placement as the Engineered Barrier for the consolidated final pile. This
area is referred to as the'Engineered Barrier Staging Area and will be
separate from the Engineered Barrier Area.

Area 4 Staging Area

Material removed from the Primary Control Area will be brought to the
Staging Area for temporary storage prior to train loading for shipment. A
crusher will be utilized in this area to reduce the size for a portion of the
material for shipment.

Area 5 Roadways

The roadways are comprised of the paved and unpaved roads the
construction vehicles associated with the project will utilize.

Emissions are estimated for the various project steps that are expected to occur during

implementation of this alternative, from material relocation through transportation off-site. The

same spreadsheets and methodologies used to estimate emissions for the LTC and LT

alternatives are used to estimate emissions associated with these alternatives; therefore,

descriptions of each of the emission spreadsheets are not provided. Emissions estimates are

presented in the following tables for each of the three additional alternatives:

Off-Site Disposal of Slag Only

Tables N-26a and N-26b: Air Emission Details
Table N-27: Material Description
Table N-28: Material Handling - "Drop Emissions"
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Area 1 

. Area 2 

Area 3 

Area 4 

AreaS 

Primary Control Area 

This area is located in the existing Storage Yard and the consolidated 
material pile with the Engineered Barrier is lo~ated within this area. Some 
of the material to be transported off-site is located in the Storage Yard. 
The material will be removed and brought to the Staging Area. 

Engineered Barrier Area 

The materials moved from the existing Storage Area will be consolidated 
into a final pile with the Engineered Barrier and will be located within 
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Engineered Barrier Staging Area 

Materials needed to be brought on-site for the stabilization and long teIin 
control of the consolidated pile will be brought to an area prior to . 
placement as the Engineered Barrier for the consolidated final pile. This 
area is referred to as the'Engineered Barrier Staging Area and will be 
separate from the Engineered Barrier Area. 

Staging Area 

Material removed from the Primary Control Area will be brought to the 
Staging Area for temporary storage prior to train loading for shipm,ent. A 
crusher will be utilized in this area to reduce the size for a portion of the 
material for shipment. ' 

Roadways 

The roadways are comprised of the paved and unpaved roads the 
construction vehicles associated with the project will utilize. 

Emissions are estimated for the various project steps that are expected to occur during 

implementation of this alternative, from material relocation through transportation off-site. The 

same spreadsheets and methodologies used to estimate emissions for the LTC and LT 

alternatives are used to estimate emissions associated with these alternatives; therefore, 

descriptions of each of the emission spreadsheets are not provided. Emissions estimates are 

presented in the following tables for each of the three additional alternatives: 

Off-Site Disposal of Slag Only 

Tables N-26a and N-26b: Air Emission Details 
Table N-27: Material Description 
Table N-28: Material Handling - "Drop Emissions" 
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Table N-29: Material Handling - Active/Inactive Pile Emissions
Table N-30: Heavy Equipment Operation
Table N-3 1: Unpaved Roadways - Access Road
Table N-32: Paved Roadway Emissions
Table N-33: Exposed Ground Area Emissions
Table N-34: Off-Road Diesel Engine Emissions
Table N-35: On-Road Engine Emissions
Table N-36: Material Handling - Crushing Emissions
Table N-37: Crusher - Engine Emissions
Table N-38: Locomotive - Diesel Powered
Table N-39: Emissions Summary

Off-Site Disposal of 50% of the Slag

Tables N-40a and N-40b: Air Emission Details
Table N-41: Material Description
Table N-42: Material Handling - "Drop Emissions"
Table N-43: Material Handling - Active/Inactive Pile Emissions
Table N-44: Heavy Equipment Operation
Table N-45: Unpaved Roadways - Access Road
Table N-46: Paved Roadway Emissions
Table N-47: Exposed Ground Area Emissions
Table N-48: Off-Road Diesel Engine Emissions
Table N-49: On-Road Engine Emissions
Table N-50: Material Handling - Crushing Emissions
Table N-51: Crusher - Engine Emissions
Table N-52: Locomotive - Diesel Powered
Table N-53: Emissions Summary

Off-Site Disposal of All Materials Except Slag

Tables N-54a and N-54b: Air Emission Details
Table N-55: Material Description
Table N-56: Material Handling - "Drop Emissions"
Table N-57: Material Handling - Active/Inactive Pile Emissions
Table N-58: Heavy Equipment Operation
Table N-59: Unpaved Roadways - Access Road
Table N-60: Paved Roadway Emissions
Table N-61: Exposed Ground Area Emissions
Table N-62: Off-Road Diesel Engine Emissions
Table N-63: On-Road Engine Emissions
Table N-64: Material Handling - Crushing Emissions
Table N-65: Crusher - Engine Emissions
Table N-66: Locomotive - Diesel Powered
Table N-67: Emissions Summary
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* License Continuation Alternative (LC)

The LC Alternative involves leaving the existing storage piles in-place. Under this

alternative, it is expected that the area would become largely naturally vegetated over the long

term. Areas that do not support vegetation, such as large pieces of slag, have been exposed to

the wind for some time and wind erodible particles have been removed. USEPA notes that

erodible materials are removed from an undisturbed surface in a matter of minutes by wind, and

as long as the surface remains undisturbed, it is no longer a source of particle emissions

(USEPA, AP-42, Compilation of Air Pollution Emission Factors, Section 13.2.5). Piles

containing finer material will tend to form a natural crust, and again the erodible materials from

the crusted surface have already been removed. There would be no vehicles or construction

equipment used under this scenario.

There will be no emissions of NO, attributable to this alternative, since there will be no

combustion sources or engines employed. Airborne particle emissions under the LC Alternative

will be negligible. USEPA does not consider inactive exposed areas and storage piles within

industrial facilities to be sources of particle emissions. Under the LC Alternative, the facility

*• would have inconsequential impacts on air quality, since there would be virtually no emissions.

Under this scenario, the air quality concentrations would be equal to the background

concentrations.

Project Visibility Screening Modeling

The worst-case emission scenario (LT Alternative) was modeled using the EPA's

visibility screening model, VISCREEN, to determine whether there would be any significant

visibility impact on the nearest Prevention of Significant Deterioration (PSD) Class I area, the

Brigantine National Wildlife Refuge. Modeling was performed in accordance with the Federal

Land Manager's Air Quality Related Values Working Group (FLAG) Phase I Report (U.S.

Forest Service, December 2000). The output of the VISCREEN model is attached and shows

that the screening criteria for the maximum visual impacts are not exceeded either inside or

outside the Class I area. Thus, since the other alternatives have lower emission rates, all of the

remediation alternatives will comply with the visibility screening criteria.
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SMC

*..n-Site Stabilization and Long-Term Control

Table N-I a
Air Emission Details - Materials and Travel Distances

Common Truck Assumptions
Yards per Load
Average Number of Wheels per Truck (10 unloaded, 14 loaded)
Weight per Empty Truck
Average Weight of An Trucks

Engineered Barrier and Drainage Material
Cover Soil, Total
Various Stone
Clay
Engineered Barrier/Drainage Material Total
Amount of Cover Seit
Amount of Various Stone
Amount of Clay
Engineered Barrier/Drainage Material Total

Number of Trucks Trips - Cover Soil
Number of Trucks Trips - Stone
Number of Trucks Trips - Clay
Cubic Yards of Engineered Barrier Material Delivered
Cover Soil - Density
Cover Soil - Density
Various Stone - Density
Various Stone - Density
Clay- Density
Clay - Density
Soil Material Loaded per Truck
Soil Weight per Loaded Truck
Average Weight of a Soil Material Truck
Stone Material Loaded per Truck
Stone Weight per Loaded Truck
Average Weight of a Stone Material Truck
Clay Material Loaded per Truck
Clay Weight per Loaded Truck
Average Weight of a Clay Material Truck
Trucks per Project. All Engineered Barder/Drainage Material

Trucks per Day. All Material

Soil Material for the Relocated Pile Areas
Engineered Barrier Area Size
Storage Yard Area Not Covered by Engineered Barrier
Number of Yards of Topsoil Needed
Tons of Topsoil Needed
Number of Trucks
Trucks per Day
Yards per Day
Pounds per Cubic Foot
Ton per Project
Number of Days Needed
Weight per Loaded Truck
Average Weight of a Material Truck

On-Site Soil Consolidation
Yards per Load
Material to be Moved
Material to be Moved
Trucks per Day
Number of Trucks from Piles to Engineered Barrier Area
Tons Material Loaded per Truck
Weight per Loaded Truck
Average Weight of a Material Truck

Travel Distances
On-Site Material Transport

Length of UNPAVED Roadway -to Engineered Barrier
Cover & Engineered Barrier Material Transport

Length of UNPAVED Roadway - to paved roadway
Length of PAVED Roadway

Soil Material for Relocated Pile Areas
Length of UNPAVED Roadway - to paved roadway
Length of PAVED Roadway

Off-Sbe Material Removal
Length of UNPAVED Roadway - storage area to staging area
Length of UNPAVED Roadway - to paved roadway
Length of PAVED Roadway

(yards)
(wheels)
(bons)
(tons)

(cubic yards)
(cubic yards)

(cubic 
yards)

(cubic yards)
(tons)
(tons)
(tons)
(trts)

(truck trips)
(truck Drips)

(truck t )
(cubic yards)
(pounds/cubic foot)
(pounds/cubic yard)
(pounds/cubic foot)
(pounds/cubic yard)
(pounds/cubic loot)
(pounds/cubic yard)
(tons)
(tons)
(tons)
(tons)
(tons)
(tons)
(tons)
(tons)
(tons)
(trucks/prject)

(bucks/day)

(square feet)
(square feet)
(cubic yards)
(tons)
(trucks/project)
(trucks/day)
(yards/day)
(pounds/cubic foot)
(tons/project)
(days/project)
(tons)
(tons)

(yards/load)
(cubic yards)
(tons)
(trucks/day)
(truck trips/project)
(tons/buck)
(tons)
(tons)

(feet)

(feet)
(feet)

(feet)
(feet)

(feet)
(feet)
(feet)

20 Given
12 Given
15 Given
32 Weighted Average Weight (material bucks & barrier/drainage bucks)

15,184 CAD-based Estimate
16,092 CAD-based Estimate
20,725 CAD-based Estimate
52.000
21.523 Cubic Yards x Pounds per Cubic Yard / 2,000
29.327 Cubic Yards x Pounds per Cubic Yard 2,000
34,974 Cubic Yards x Pounds per Cubic Yard / 2.000
85.824

759 Material Needed I Yards per Load
805 Material Needed / Yards per Load

1.036 Material Needed / Yards per Load
52.000 Number of Trucks x Yards per Load

105 From Table 2
2,835 Pounds per Cubic Foot x 27

135 From Table 2
3.645 Pounds per Cubic Foot x 27

125 From Table 2
3.375 Pounds per Cubic Foot x 27

28 Yards per Load x Pounds per Cubic Yard
43 Load per Truck + Weight of Empty Truck
29 Average of Empty Truck and Loaded Truck
36 Yards per Load x Pounds per Cubic Yard
51 Load per Truck + Weight of Empty Truck
33 Average of Empty Truck and Loaded Truck
34 Yards per Load x Pounds per Cubic Yard
49 Load per Truck + Weight of Empty Truck
32 Average of Empty Truck and Loaded Truck

2.600 Assumes Engineered Barrier & Drainage Construction Operation =
120 Calendar Days (86 work days)

31.0 Trucks per Project / Time for Engineered Barrier/Final Grading
(86 work days)

248.763 CAD-based Estimate
158,100 Scaled Estimate

2,928 Estimated
4,150 Tons from Table 2

146 Cover Needed / Yards per Load
24 Assume 3 Loads per Hour / 8 Hours Day

480 Yards per Load x Trucks per Day
105 From Table 2

4,150 Pounds per Cubic Yard / Yards of Cover
6 Number of Trucks / Yards per Load

43 Tons Material Moved + Ton per Empty Truck
29 Average of Empty Truck and Loaded Material Truck

20 Given
1,320 From Table 2
1,871 From Table 2

24 Assume 3 loads per Hour / 8 Hours Day
66 Cubic Yards I Yards per Load
28 Tons Material Moved / Number of Trucks

'43 Tons Material Moved + Ton per Empty Truck
29 Average of Empty Truck and Loaded Material Truck

1,000 Weighted average length for various soil excavation areas

1.200 Cover & Engineered Barrier Material
.1.650 Cover & Engineered Barrier Material

1,600 Soil Material for Relocated Piles Areas
1,650 Soil Material for Relocated Piles Areas

1,100 Trip Length for Material Removed
1,200 Trip Length for Cover Delivered
1,650 Trip Length for Cover Delivered

SMC 

.n-Site Stabilization and Long-Term Control 

Table N-1a 
Air Emission Details - Materials and Travel Distances 

• 

• 

Common Truck Assumptions, 
Yards per load 
Average Number 01 Wheels per Truck (10 unloaded, 14 loaded) 
Weight per Empty Truck 
Average Weight of All Trucks 

Engineered Barrier and Drainage Malerial 
Cover SOIl, Total 

, Various Slone 
Clay 
Engineered BarrierJDrainage Material Total 
Amount of Cover SOIl 
Amount of Various Slone 
Amourrt 01 Clay 
Engineered BarrierJDrainage Material T etal 

Number of Trucks Trips - Cover Soil 
Number of Trucks Trips - Stone 
Number of Trucks Trips - Clay 
Cubic Yards of Engineered Barrier Material Delivered 
Cover SoiI- Density 
Cover Soil- Density 
Various Stone - Density 
Various Stone - Density 
CIay- Density 
Clay- Density 
Soil Material loaded per Truck 
SOIl Weight per loaded Truck 
Average Weight 01 a Soil Material Truck 
Stone Material loaded per Truck 
Stone Weight per loaded Truck 
Average Weight 01 a Stone Material Truck 
CIBy Material loaded per Truck 
Clay Weight per loaded Truck 
Average Weight of a Clay Material Truck 
Trucks per Project. AU Engineered BarrierJDrainage Material 

Trucks per Day, All Material 

Soil Material for the Relocated Pile Areas 
Engineered Barrier IVea Size 
Storage Yard lVea Not Covered by Engineered Barrier 
Number of Yards of Topsoil Needed 
Tons of Topsoil Needed 
Number ct Trucks 
Trucks per Day 
Yards per Day 
Pounds per Cubic Foot 
Ton per Project 
Number ct Days Needed 
Weight per loaded Truck 
Average Weight of a Material Truck 

On-Site Soil Consolidation 

Travel Distances 

Yards per load 
Material to be Moved 
Material to be Moved 
Trucks per Day 
Number m Trucks from Piles to Engineered Barrier Area 
Tons Material loaded per Truck 
Weight per loaded Truck 
Average Weight ct a Material Truck 

On-Site Material Transport 
leng1h of UNPAVED Roadway' 10 Engineered Barrier, 

Cover & Engineered Barrier Material Transport 
length ct UNPAVED Roadway - to paved roadway 
leng1h of PAVED Roadway 

Soil Material for Relocated Pile Areas : 
length of UNPAVED Roadway - to paved roadway 
leng1h of PAVED Roadway 

Off-Site Material Removal 
length of UNPAVED Roadway - storage area to staging area 
length of UNPAVED Roadway-Iopaved roadway 
length of PAVED Roadway 

(yards) 
(wheels) 
(tons) 
(tons) 

(cubic yards) 
(cubic yards) 
(cubic yards) 
(cubic yards) 
(tons) 
(tons) 
(tons) 
(tons) 

(truck trips) 
(truck trips) 
(truck trips) 
(cubic yards) 
(poundsiclJbic foot) 
(pounds/cubic yard) 
(pounds/cubic foot) 
(pounds/cubic yard) 
(pounds/cubic loot) 
(pounds/cubic yard) 
(tons) 
(tons) 
(tons) , 
(tons) 
(tons) 
(tons) 
(ions) 
(tons) 
(tons) 
(trucks/project) 

(truckslday) 

(square feet) 
(square feet) 
(cubic yards) 
(tons) 
(trucks/project) 
'(trucks/day) 
(yards/day) 
(pounds/cubic loot) 
(tons/project) 
( days/project) 
(tons) 
(tons) 

(yardslload) 
(cubic yards) 
(tons) 
(truckslday) 
(truck trips/project) 
(tonsltruck) 
(tons) 
(tons) 

(feet) 

(feet) 
(Ieet) 

(feet) 
(feet) 

(feet) 
(feel) 
(feet) 

20 Given 
12 Given 
15 Given 
32 Weighted Average Weight (material trucks & barrier/drainas<; trucks) 

15,184 CAD-based Esijmate 
16,092 CAD-based Esijmate 
20,725 CAO-baSed Esijmate 
52,000 ' 
21,523 Cubic Yards x Pounds per Cubic Yard 12,000 
29,327 Cubic Yards x Pounds per Cubic Yard 12,000 
34,974 Cubic Yards x Pounds per Cubic Yard 12,000 
85,824 

759 Material Needed 1 Yards per load 
805 Material Needed 1 Yards per load 

1,036 Material Needed 1 Yards per load 
52,000 Number of Trucks x Yards per load 

105 From Table 2 
2,835 Pounds per Cubic Foot x 27 

135 From Table 2 
3,645 Pounds per Cubic Foot x 27 

125 From Table 2 
3,375 Pounds per Cubic Foot x 27 

28 Yards per load x Pounds per Cubic Yard 
43 load per Truck + Weight 01 Empty Truck 
29 Average of Empty Truck and loaded Truck 
36 Yards per load x Pounds per Cubic Yard 
51 load per Truck + Weight 01 Empty Truck 
33 Average 01 Empty Truck and loaded Truck 
34 Yards per load x Pounds per Cubic Yard 
49 load per Truck + Weight 01 Empty Truck 
32 Average 01 Empty Truck and loaded Truck 

2.600 Assumes Engineered Barrier & Drainage Construction Operation = 
120 Calendar Days (86 work days) 

31.0 Trucks per Project 1 TIme for Engineered Barrier/Final Grading 
(86 work days) 

248,763 CAD-based Esijmate 
158,100 Scaled Esijmate 

2,928 Estimated 
4,150 Tons from Table 2 

146 cover Needed I Yards per load 
24 Assume 3 loads per Hour 1 8 Hours Day 

480 Yards per load x Trucks per Day 
105 From Table 2 

4,150 Pounds per Cubic Yard 1 Yards 01 Cover 
6 Number 01 Trucks I Yards per load 

43 Tons Material Moved + Ton per Empty Truck 
29 Average of Empty Truck and loaded Material Truck 

20 Given 
1,320 From Table 2 
1,871 From Table 2 

24 Assume 3 loads per Hour 1 8 Hours Day 
66 Cubic Yards 1 Yards per load 
28 Tons Material Moved 1 NumberolTrucks 

• 43 Tons Material Moved + Too per Empty Truck 
29 Average ct Empty Truck and loaded MaterialTruCk 

1.0~ Weighted average length for various son excavation areas 

1,200 Cover & Engineered Barrier Material 
"1,650 Cover & Engineered Barrier Material 

1,600 Soil Material for Relocated Piles Areas 
1,650 Soil Material for Relocated Piles Areas 

1,100 Trip lengthier Malerial Removed 
1,200 Trip length lor Cover Delivered 
1:650 Trip lengthier Cover Deliv~ed 
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Table N-Ib
Air Emission Details - Scheduling

Project Operational Times
On-Site Stabil,

Working Hours

Project Duration

Days per Week
Weeks per Year
Hours per Day

Total Years
Total Months
Months each Year

Task Durations

(days/week)
(weeks/year)
(hours/day)

(years)
(months)
(months/year)

(calendar days)
(work days)'
(work days)
(calendar days)
(work days)
(calendar days)
(work days)
(calendar days)
(work days),

5
30
8

1
7
7

Time for Creating Consolidated Pile

Time for on-site soil consolidation
Time for Engineered Barrier

Final Grading for Drainage.

Soil Cover for Non-Engineered Barrier Area

On-Site Stabil
90
64

3
90
64
30
20
13
9

Equipment Daily/Annual Operating Rates

Loader(s)

Dozer

Excavator

Dust Control Truck

= Number of Equipment
= Maximum Operating Hours per Day
= Maximum Operating Hours per Day FOR, ALL
= Operating Hours per Year
= Number of Equipment
= Maximum Operating Hours per Day
= Maximum Operating Hours per Day FOR ALL
= Operating Hours per Year
= Number of Equipment
= Maximum Operating Hours per Day
= Maximum Operating Hours per Day FOR ALL
= Operating Hours per Year
= Maximum Trucks per Day
= Number of Trips per Month
= Number of Trips for Project

(hours/day)
(hours/day)
(hours/year)

(hours/day)
(hours/day)
(hours/year)

(hours/day)
(hours/day)
(hours/year)
(truck/day)
(trucks/month)
(trip/project)

2
8

•16

2412
2
8

16
2412

1
4
4

91
1

22
150

SMC 

On-Site Stabilization and Long-Term Control,· 

Table N-1b 
Air Emission Details - Scheduling 

Project Operational Times 

Working Hours 

Project Duration 

Task Durations 

Days perW~k 
Weeks per Year 
Hours per Day 

Total Years 
Total Months 
Months each Year 

Time fo~ ·Creating Consolidated Pile 

Time for on~site soil consolidation 
Time for Engineered Barrier 

Final Grading for Drainage . 

Soil Cover for Non-Engineered Barrier Area 

Equipment Daily/Annual Operating Rates 

. Loader(s) = Number of Equipment 
= Maximum Operating Hours per Day 
= Maximum Operating Hours per Day FOR. ALL 
= Operating Hours. per Year 

Dozer = Number of Equipment 
= Maximum Operating Hours . per Day 
= Maximum Operating Hours per Day FOR ALL 
= Operating Hours per Year 

Excavator = Number of Equipment 
= Maximum Operating Hours per Day 
= Maximum Operating Hours per Day FOR ALL 
= Operating Hours per Year 

Dust Control Truck . = Maximum Trucks per Day 
= Number of Trips per Month 
= Number of Trips for Project 

\ 

(dayslweek) 
(weeks/year) 
(hours/day) 

(years) 
(months) 
( months/year) 

(calendar days) . 
(work days)' 
(workdays) 
(calendar daYs) 
(work days)·· 
(calendar days) 
(work days) 
(calendar days) 
(work days) . 

(hours/day) 
(hours/day) 
(hours/year) 

(hours/day) 
(hours/day) 
(hours/year) 

(hours/day) 
(hours/day) , 
(hours/year) 
(truck/day) 
(trucks/month) 
(trip/project) 

On-Site StabiL 

5 
30 

8 

1 
7 
7 

On-Site Stabil 
90 
64 

3 
90 
64 
30 
20 
13 
9 

2 
8 

16 
2412 

2 
8 

16 
2412 

1 
4 
4 

91 
1 

22 
150 

• 

• 
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Table N-2
Material Description

Parcel# Material Type Volume Pile Material Density Mass Percent of Pile Percent of Pile Percent of Pile Silt * Moisture' AP-42 Material* Area Type
Size for Project To Be To Be To be Crushed Match

Moved Removed
(cubic yard) (acre) (lbs"ft

3
) (g/cm') (tons) (%) N%) (%) (%) (%)

1 Excavated Soil Mixed with Slag 15,000 0.9 120 1,9 24,300 100 0 0 9.0 12.0 Cover Primary Control
Area

2 Excavated Soil from D111 1,000 0.2 105 1.68 1,418 100 - 0 0 9.0 12.0 Cover Primary Control
Area

3 Canal Slag (In & Out of Supersacs) 3,000 0.2 165 2.6 6,683 75 0 0 5.3 0.92 Slag Prlmary Control
Area

4 Slag 30,000 1.0 140 2.2 56.700 50 0 0 5.3 0.92 Slag Primary Control
Area

5A Slag 2,600 0.2 140 2.2 4,914 25 0 0 5.3 0.92 Slag Primary Control
Area

5B Demolition Concrete 2,400 0.3 120 1.9 3,888 25 0 0 3.9 2.10 Limestone Primary Control
Products Area

6 HI-Ratio Slag 2,000 0.3 140 2.2 3,780 30 0 0 5,3 0.92 Slag Primary Control
Area

7 H-Ratio Slag & D111 Flexleen Bags & 1,000 0.3 130 2.1 1,755 10 0 V 0 5.3 0.92 Slag Primary Control
D116 Polishing Compound Contaminated Area
Equipment & Cleaning

8 Baghouse Dust 13,000 0.9 . 100 1.6 17,550 100 0 0 13.0 7.0 Flue Dust Primary ControlArea

9 Baghouse Dust Mixed with Slag 4,000 0.4 145 2.3 7,830 90 0 0 5.3 0.92 Slag- Primary Control
Area

SC On.'Slte Soil Consolidation 1,320 0.5 105 1.68 1,871 100 0 0 9.0 12.00 Cover Primary Control
Area

CVR1 Cover for moved pile areas 2,928 0.25 105 1.68 4,150 100 - 0 0 9.0 12.00 Cover ES Staging Area

EB2 Cover Soil 15,184 0.25 105 1.68 21,523 100 0 0 9.0 12.00 Cover EB Staging Area

EB4 Various Stone 16,092 0.25 135 . 2.2 29,327 100 0 0 2.6 7.40 Sand E6 Staging Area

EB5 Clay 20,725 0.25 125 2.0 34,974 100 0 0 6.0 10.00 Clay E8 Staging Area

Weighted (includes engineered barrier material and 125 2.0 6.83 6.81
Average cover material)

Unpaved Roadway
Totasl Volume & Mass of Material 130,248 cubic yards 220,662 tons

Controlled Materials:
Total= • 75,320 cubic yards

130,688 tons
Amount Moved = 53.120 cubic yards

89,057 tons

Moisture and Silt percentages are from EPA's AP-42 Chapter 13.2,4, Table 13.2.4-1
EB = Engineered Barrier

• SMC • • On-Site Stabilization and Long-Term Control 

Table N-2 
Material Description 

Parcel # Material Type Volume Pile Material Density Mass Percent of Pile Percent of Pile Percent of Pile Slit' Moisture' AP-42 Material' Area Type 
Size for Project ToSe ToSe To be Crushed Match 

Moved Removed 
(cubic yard) (acre) (Ibslft') (g/cm') (tons) (%) (%) (%) (%) (%) 

1 Excavated 5011 Mixed with Slag 15.000 0.9 120 1.9 24.300 100 0 0 9.0 12.0 Cover Primary Control 
Area 

2 Excavated 5011 from 0111 1.000 0.2 105 1.68 1.418 100 • 0 o· 9.0 12.0 Cover Primary Control 
Area 

3 Canal Slag (In & Out of Supersacs) • 3.000 0.2 165 2.6 6.683 75 0 0 5.3 0.92 Slag Primary Control 
Area 

4 Slag 30.000 1.0 140 2.2 68.700 50 0 0 5.3 0.92 Slag Primary Control 
Area 

r 
SA Slag 2.600 0.2 140 2.2 4.914 25 0 0 5.3 0.92 Slag Primary Control 

Area 

56 Demolition Concrete 2.400 0.3 120 1.9 3.888 25 0 0 3.9 2.10 Limestone Primary Control 
, Products Area 

6 H~Ratlo Slag 2.000 0.3 140 2.2 3.780 30 0 0 5.3 0.92 Slag Primary Control 
Area 

7 H~Ratlo Slag & 0111 Flex Kleen Bags & 1.000 0.3 130 2.1 1.755 10 0 0 5.3 0.92 Slag Primary Control 
0116 Polishing Compound Contaminated Area 
Equipment & Cleaning 

8 Baghouse Oust 13.000 0.9 100 1.6 17.550 100 0 0 13.0 7.0 Flue Oust Primary Control 
Area 

9 Baghouse Oust Mixed with Slag 4.000 '0.4 145 2.3 7.830 90 0 0 5.3 0.92 Slag' Primary Control 
Area 

SC On-Site 5011 Consolidation 1.320 0.5 105 1.68 1.87,1 100 0 0 9.0 12.00 Cover Primary Control 
Area 

.. 
CVRI Cover for moved pile areas 2.928 0.25 105 1.68 4.150 100 .. 0 0 9.0 12.00 Cover EB Staging Area -. 
EB2 Cover Soli 15.184 0.25 105 1.68 21,523 100 0 0 9.0 12.00 Covel' EB Staging Area 

EB4 Various Stone 16.092 0.25 135 . 2.2 29.327 100 0 0 2.6 7.40 Sand EB Staging Area 

EB5 Clay 20,725 0.25 125 2.0 34.974 100 0 0 6.0 10.00 Clay EB Staging Area 

...! 
.. 

Weighted (Includes engineered barrier material and 125 2.0 6.83 6.81 
," 

Average cover material) 
Unpaved Roadway , 

T olal Volume & Ma .. of Material 130.248 cub!cyards 220,662 tons 
Controlled Materials: 

Total = 75.320 cubic yards .. .. 130.688 tons 
Amount Moved = 53.120 cubic yards 

89,057 tons 

• Moisture ano :;lIt percentages are rrom t:"'A'S A ...... ~ <.;napter 1~.~.4. aOle 13.~.'" " 

EB • Engineered Barrier 
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Table N-3 Eu k(O.0032) x (U/5)
1
'$ I (M/2)1.4

Material Handling - "Drop Emissions" The do nistion too Sootst for the bot droppi0g of matoerial o loaded or E -isson factor oqatten from AP-42 Sth Edion Seco 13.2.4, No-nobr 2000
nokoaded. Although batch dropptng ocurs wh1en material is loaded bino pies the drop

striationsassolatod .M each activity a1Induce In the e.nosloatofl r for those 0 .d 3 .oa

prooes. Mo1in 0 Storage Yard Materials a- 4 days
Placemrent of 80d0r0 04 doy.
0.01 Cow,., for Non-.Stgitlored A, 8 days

k M U E
Peroent Of Panoantof Percent of Miitarist to Material Milan CatoLatod C01,08tod Calculated

Materalt Penraet Pa s M&tolalw Type Task Am. Tt•o Nub of Material p0e pilP Pg. be Haldled Mato.r• Ps/ltoto P1ilfto. Sine Mo0lr0 Wind0)0t Endot Sttltes Emlsstons
Type Working Days Am.ooto Mooed Removed Crushed ,Anountos size waiplar Content Spe.d Fator

(dono/onoject) flo~nalorojqctt N) N% t) flora) (tono/diry) (dllnnonsiontooo/) I%) (inch,) /11/ton), (b/do/t "to1O01t0

Loader Undoadtng I Eicawlto ol Mixed with Wag INV41 Storeg.Yard MotoeI.t Pimary Conto Area 04 24,300 100 0 0 24,300 300 PMI0 0.36 12 8,7 1,9E-04 7.1-02 2.3E-03

P112,5 0.063 12 8.7 2.-05 1.15-02 3.45004

Load; Unloading 2 E.acvttod 0 St-ln DI II Moing Stonrge Yard Materiab Primary Control "a 04 1,410 100 0 0 1,418 22 PM10 0135 12 8.7 1,504 4.1A.03 1.30-04

P143.5 0.053 12 8.7 2,80-06 0.30-04 2.0E-05

Loader Unioadlng 3 Canal t5ag (n & OA of M ng Storage Yard Materia Pi'maty Contola Ara 04 0,083 75 0 0 5,012 78 PM10 0.35 0.92 8.7 0,E-03 3.30-01 1.7E.02

Souperisi) P143.5 0,053 0.92 8.7 1.00.03 815E,02 2.05E-.03

Loader UIdbo~di Slag Moving Storage Yard Matoeriato Primary Control Area 04 50,700 50 0 0 20,350 443- P10 0.35 0.92 8.7 0,6.03 3.0-%00 5.75-02
PM24. 0,053 0.02 8 8.7 1.05.03 4.5E-0 1.55-02

Loader Urdoeadsg 5A Slag M4ing Storage Yard Mateori Pdnary Contro Areo 04 4,014 25 0 0 1,225 19 PM10 0.35 0.92 8.7 0.85.03 130-01 4.2E-03
P143.5 0.053 0.02 6.7 1,0E.03 2,05.02 0.30.04

LoadsnUnloading a8 . 0Dennolon Concreto MoVr Storage Yard Materal. Podlny, ConroiiAm. 04 3,80 25 0 0 972 15 PM10 0.35 2.1 0.7 2,1E503 3.3E-02 1,01.03
P102.5 0.003 2.1 8.7 3.3E.04 4,O0503 1.0E-04

Loader Unloading 8 HI-Ratto Slag fng Storage Yard Ma4.teril. Primary Contro AMea 04 3,790 30 0 0 1,134 10 PM10 0,35 0.82 8,7 8.85"03 1,25.01 3,00'03P142.5 0,35 0.82 8.7 0.65-03 1.20.01 3.,5.03

Load. Unloeding 7 HI-RatJo Slag & 0D111 FtKleen Mo,041g Storage Yard Molteria Pdmnry Control Are0 e4 1.755 10 0 0 170 3 PM10 0.35 0.92 8.7 05.6e03 1.gE-02 0.0E-04
Begs & 0110 Polshing

Conpound Contl•hId 'd
Eqtgnni nt & Cleamong

PKV.5 0.053 0.02 8.7 1.0E-03 • 2,E-03 .iE-.05

Loads, Utnlading 8 Boghoine Dust Moving Storlage Yoard Maetsols Prry Control ora 04 17,550 100. 0 0 17,550 274 PM10 0.35 7 0.7 4.05-04 1.11E01 3&5E.03
PW.,5 3 0.03 7 8.7 0.05.05 1.7.E02 5.30-04

Loader Unloading 0 Eg8.o1,4 0.1, Mood M Slag 0ov11g Storage Yard M14t.t0., Primary Control Meao 04 7,830 Go 0 0 7,047 110 PM10 0.35 . 0.82 8.7 8.85-03 7.5E-01 2.45-02
PhV5 0.053 0.92 8.7 1,0E-03 1,10.01 3.85-03

Loader Unloadilg SC Onsbol, SConl4oldetion On-tot. Sol Conslidatoon Pdilary Condto Are. 3 . 1.871 100 0 0 1.871 000 Pi40 0.35 12 8.7 , .00-4 1,3E.01 1,8-504
P802.5 0.053 12 a,7 2.8E-05 1,9E-02 1 701-05

Cowr psernar CVRI Cowr for m od PH. an- Sol C.-a for Nori-Enginveemd Am. EB AP- 1 4,110 400 0 0 4,130 O ft PM10 0435 12 8.7 1300-04 80E.02 .1E-04
PM2.5 0 0053 12 0.7 203E-0 1.0-02 5,0.020

ES Sol Plamirmnt E82 cowI Sol Plitoenent of BaM ES Arms 04 .21,523 100 0 0 21,523 33 PM10 0.35 12 6.7 1,9E-04 4,3E-02 2.012-03

P12.5 0+053 12 87 0.00 24.1 5E03 .012 -04

ES Sure, Placeirvint ES4 VadlowJ st" Piaosiment of Barrier ES Are. 04 20,327 100 a 0 29,327 458 PMl0 0.35 7.4 0.7 3.70-04 1,71E-0i S,4-03

phvz5 U,53 " 7.4 8.7 S.OE-05 2.0E,02 6.21E-Ol

EB Clay Pawement E]S5 Clay Placemenltof Elnirl EB A~rea 04 34.974 1 00 0 0 34.974 540 PM10 0.35 10 8,7 2.4E-04 1,3E-01 4.2E-03

P12. 0.053 10 0.70 3.78-05 ,000 4.4E-04

8 Hour Day Diy Marrch t Oc•t. .nA-1 .March. OcL

(ll:&day) (Ibitclay) (11,3/proect) (torityer) (ton/rtill=)

Primairy Control Area P1,10 4.92 0.00 307 0.154 •,154

PM2,5 0.05 0.00 63 0.077 0.027

EllAma PMi 0.45 0.00 24A1 0,012 "0,012

PM2,5 0.008 0,00 3,454 0.0010 0,0016

El Stagig Area PM110 0 0 0
PM2,0 0 0 0 0 0

lntia bs d 8 AP-42 on AP04l32,24. Gglimpte 132. 4nd -10de PIA e adSr el, Matertia noi content al mean, valy of simiar natototo les from AP142 T .l1e U2.4-11 and nmean, wd speed (fromn May01 0v). It from Local lmatotogo Data ( 8 (ISSN 008-435) tPhlidelt'h, pennltl" ,.
EB - Engineered Btnter

SMC 
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Table N-3 
Material Handling - ·Drop Emissions· 

Mt_ P"c.1# P"'hYIe.1IIT~ 'm 
TlI'" 

LOidet Unlo~dn; 1 EltcI'Alt.dSoIt.tx.d~SIIIg ~\'1ng SlOI"ege Yard Materiall 

-. 
L_U .... d~g 2 E.aYlt.cl Soil from 0111 . Movln; Storage Yard MIllen-is 

Loecftir UnIo.drtg • C.naI S~ (In & Out of MovIng Ster.;e Yard Materials 
s_) 

LOI_ UriOIdilg • Slag t.tIvlng Stotlge Ylrd Mlte"'1s 

l.,oiIder UnIoadrtg •• Slog M:J\'Ing Stor.ge Yerd Materials 

1.01_ Uno.dilg 68 Oemoltlon Corcrete t.tIvlng Sto~e Y.rd MII!erills 

Lo.der uno.dlng 0 Hi-Rallo Slag r.'o\'lng Sfcfage Y.rd Materiala 

Lo,. Ufioedng 7 HJ..RltJo Slag & 0111 Flu Kleen Mg'fing SlOr.;. Y,rd Mllterlals 
Bog. & 011. P~""~ 
~po\nd ContamlMled 

EqlJpment&Cleani'lg 

Lo.tderu....d~ 8 BaghoUMOuJt M1vfng Storage V.rd Malerills 

LOl. UJioId~g Q 8a~. Oust MJIIId v.tIh Slag """'fin; Ster.;. Yard Mlltel1alS . 

Loo ... Unoedilg SC On·III .. Sc;1 Conooldatlon On-SIte Sol CoI"llOlId.lton 

Co.,.rP'\ecen"ltnt CVRl eo ..... , kif mo"*' pile a,.... Sol Co~ for Non-englnee~ ~a 

EB SdI P\ec::om.,t ES2 00...,-80' Placement of earrier 

E8 Stone Pllcement ES' V.r1oua Stene Placement of a.rrler 

ee Clay Pllcement es~ Cloy Plaoemerlt of Berrier 

The "dl'tlp emlsalon- factor acClcn..,ts for the balctl droppng of matllrla' ....... lelo.ded or 
II\loadea. Allhotlllh batch dropping occur. >M'1ef'l material Is loaded rrto plea, tht drop 
!mtaslona associated y,.fth •• ch IICl\tlty are InclUded In the ,mission fldaf for thole 
proc:es.os. 
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~~::o~= Mlol..r1ta .... "'. Remo ... d 
tonw ro eet "I " 

Primary Contr? Are. .. 24,300 100 0 

~m.ryControlAtci. •• 1,418 100 0 

Prlmlry Control.Ale. .. e,1583 7 • 0 

~t1m.ry ContrOl Are. .. 58,100 .0 0 

Prlm.ry Control Are. .. 4,014 25 0 

Prtmary Control At .. .. 3,888 25 0 

Primary Control Are. .. ~780 30 0 

Prlm.rY Control Are. .. 1.1.55 10 0 

Primlry Control ArOi .. 11,650 100· 0 

Prlm.ry Control ma .. 1,830 go 0 
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E = k(O.0032) X (UlS) 1.3 I (M/2) 1.4 

Emlulon f.ctol' ~UllUon from AP-42 5th edition Section 13.2.", November 2000 

Onoslte SolI ConaolOatlOn 
I.b,mg S_ Yard Molerfalo 
P\loemWlt of BaITleI' 
Soil CoWl' for No,..En" .... ,.d ~ 

Mat.rialto 
be Handled ...... rtaI 

·hnotntt ..... ton>'davl 

24,300 380 

1,418 22 

5,012 78 

28,360 4<3~ 

1,22G' lQ 

Q72 ,. 
1,134 18 

170 3 

17.550 274 

7,1)47 110 

1.811 880 
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PM2.5 
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pM2.5 
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PM2.5 
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PM2.' 
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PM10 
PM2.~ 
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PM2.6 

k M 
....... 1 

ParU:uleteSize .... 11 ... 

""lip'" ~~Iont dlmen-'onIMS 

0.36 12 

0.053 12 

0.3. '2 

0,053 12 

0.36 0.;2 
0.053 0.G2 

0.36 0.G2 
0.053 0.G2 

0.36 0.Q2 
0.053 0.Q2 

0.36 2.' 
0.053 2.1 
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0,35 0.02 

0.36 M2 
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0.053 1 
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8~IIO'y 
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Ul2 
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0 

EI~m.teI baed on AP .... 2 ChIptel' 13.2.4 • .AQgregl" HanOIrrtJ Ind Storage P ..... Mlterlal.molsU"e cona.rt a,. mean vllua of tlmller miterllla frOm AP ... 2 Table 13.2,4.1 and tie meen wind speed (frcm Mlyto Nov), II from 1.0::11 Clmttologleal Oatil (IS:sN D'~J Phla4elphll, Penns)4WlUI. 
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U ~ ... _n Calc:ulalod Calc:ulalod 
WM EmlNlon Emllolo.,. Emllolono 

S .... ~:" .. ' Obldayl 10""''01.''1 ';''''1 bIton 

8.7 l,gE-G4 7. 1 E..,2 2.3E-03 

8.7 2.8E.c5 1. 1 E-02 3.4E.o. 

8.7 1,gE-G4 ''.1E-03 1.3C"l' 

'8.7 2.8EoOS e.3E.Q4 2.0E.()5 

8.7 e,eE-Q3 . 5.3E-Q1 1.7E..,2 
8.7 tOE.()3 8.1E.()2 2.eE.()3 

8.7 e,6E.Q3 3.0E+O<l G.7e.Q2 
8.7 1.0E.o3 '.OE.." 1.sE.o2 
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O.y MIIrChtoOcl "" ..... , ..... ""'.0« 

IIbo/daY) 1' .... proj."1 I""""") I .. nlprojael) 

0.00 307 0.154 ~.1" 
0.00 .3 0.027 0.027 
-

0.00 ~4,1 0,012 0.012 
0.00 3." 0.0018 0.0018 

0 0 0 0 
0 0 0 0 

• 



SMC
On-Site Stabilization and Long-Term Control

Table N-4
Materiel Handling -Active/Inactive Pile Emissions

75. a.49t Ss59 44054.. Ilb.alC.04i. Vital 5911*919 (lap Malinisi.) CIt. ta, .al4ipalail flIlsin 61. *bWqarn. .14 t4r4 929441. 41~0.1414411141 It

tflpiii(1. III 5141 1i51 i.1m4 515 .alItJtW aMSi*iM SI $5.5 555, MiS 441111. PiOMY Mali .,ijiiisllalw.04.ii4.

Amount of pie 5nn1aj Fuglt1. ESnris CaooIa4d Cak.utbs. C41c5l4ld Fugthl Fugith.n Ciltshed Ckuhlmtd Caloulstel

P0 9 M.rW1 A59rty A- Type 59111lid F.ft515 W be 9.0,/d C fndl*O9.y. P.lrs9I. Fac.,8 Efnt.O. En"0 .on E Eo.J.4. P.Mt1ut. F."er Enrittaoi. E.I.W.. E5h9..

Numtber Type Pie U3 Pile 0i,41 or341. S""' 31.

Ibr.) (9119) (N4 1)1.) (887-X ))t(.st0y) VbM.y) )SsbrPMs1) )I1.)pmwt9) 00911919.7) )5051.My) )544y) . (19r*t) )itWts)

I E5.4.tJd Sod M dI4 •W0,16Sto Adt1. Pirnarl Coltr 24.300 0.9 100 24.300 17 PMI50 .3 6.07 99 50.E-02 PM2.9 0.95 0.69 1.5E101 7.5E03

A-•

Inactive 24300 04 100 24300 5 PMI0 17 1.53 7.B 3 9E-03 PA42.5 025 t.23 1.2E+93 51E-04

2 E -ed.4 f- S ill Aotive Prinary Conts 1.410 0.2 100 1.410 1 PM10 5.3 1.01 1.0 5.1E-04 P02.5 0.95 0.15 11E.01 7.tE-09

In114. 4 44 , 0.2 100 IA418 2 PM10 1.7 0.27 0.5 2.7E'04 PIA2.5 0.0" 0.04 6.2E-02 415E05

3 Calna Slag (In & Out . SUN-e. ) A0t. Ppt8ar3 C4on" 5.563 0.2 75 5.012 4 PMI0 5.3 0.00 3.2 1.9E.03 P"2,5 0.95 0.14 4,9E-01 2.4E-04
Inctll4 5893 0.2 75 5012 2 PM10 17 02 0.44 2'4A.04 P1423 0.25 004 7.3E502 2.750

4 590 0441,. pfery, G7 0 ol4 50,700 1.0 50 2M.350 20 P4410 .3 326 57 3 3E02 P12.5 0.95 0.50 1 0E.01 9.E.03

Intctvo 505700 1.0 50 28.30 a PM10 1.7 0.58 5.1 2.61103 PM2.5 0.20 0.13 7.AE-01 3.1E-04

5A 9a0 MO . Printery C."l 4.914 0.2 25 1.229 1 P1,10 e.3 0.32 026 1.45.04 PM92.5 0.99 005 4.2E-02 2..E-00

tract]. 4,914 0.2 25 1 229 2 PIJ40 1 7 0.09 0.17 05.5E05 PM2.5 0.29 001 21E.02 1.3E506

59 O0r14fkn, Con.4r. Ao." P"m.,y (1.5• 3.898 03 25 972 1 P4910 0.3 047 0.33 1.75.-4 P442.5 0.95 0.07 5.01.02 2.5E.05

In.•t. 39a59 0.3 25 972 2 P1,10 17 0.13 029 1.31-04 P02.5 0.2 0.02 3.91-02 I,.9-05

0 9414-14)Se Art.t Prt.ary COO 30,790 0.3 30 1.134 1 PMlO 53 090 0.49 2.5E-04 PM2.5 0.95 0.30 7.5E-02 3.70-05

Inath, 31570 03 30 1 134 2 PM10 1.1 0.16 033 1,5-04 PM2.9 0.25 0.02 4 9.-02 2.5E.05

7 H0Rs Stag8960 11 Flu Kkrn Bags & A9.- Prary C."so 1.759 03 10 175 0.13 PI90 0.3 0.17 0.021 1.11-05 PM2.5 0.95 0.29 3.2E.03 1.09E-O

0145 P0o.1hing C.p1 nd Cintank4lara Ar-.
Ewnet4a, 6 Clearing

Inl-M 1.755 0.3 10 • 175 2 PM10 1.7 0.05 0.092 4.5E-05 PM2.5 0.20 001 1.45-02 5.95E-0

a B9tW0 0014 I•IMth Printery 904 17,590 0.9 100 17.500 I3 Pl 03 5.85 74 3.7E.02 PM2.5 0.95 0.89 1.I4E01 5,0E-03

Inflli 17.550 0.9 100 17,550 4 PM10 1.7 1.59 5.7 2..E-03 PM25 0.20 0.24 551E.01 4.3E.04

9 98aglwa.D0ust Mi wall S45ag P49lrS pfty cin 7.30 0.4 90 7,047 5 PM10 5. 2.49 13 5.3E-03 P142.5 0.95 0.30 1,9E"00 9.5E.04

Inect,. 7.030 0A4 0 7047 2 PM1O 1.7 0.57 13 5.7E.04 P12.5 0.20 0.10 20.-01 05.E-04

Sc On 1eo8 C5. ll5l9.W 450A. PIintn'y C4n19 1.171 0.50 100 1,671 1 PI90 C.3 3.15 4.24 2.15.03 PM2.5 0.49 5.4S .4,E01 3.25E-04

InI"w. 1,871 0.90 100 1,671 2 PM910 1.7 0.05 1.7 8.55.04 PM92. 0 0.25 0.3 2.1-01 1.30E04

VRI C-r for int1 pie areas A4d E4 Staging Am 4.150 0.25 100 4.150 9 PMI0 5.3 1.51 14 7.4E.03 PM2.5 0.95 0.24 2,15E00 4.15E-3

Iacth. 4150 0.25 100 4,150 3 PM10 1.7 0.43 1.1 5.5E.04 PM2.5 0.20 009 1.7E-01 93E.09

592 CoW.015 045, ED95 3 90, A6m 21.523 0.25 100 21.523 is PM10 .03 1.58 24 1.2E.02 P02.9 0.,5 0.24 3.75E0 1.09.93

.... Int 21,523 0.25 100 21.523 PM10 1.7 0.43 IV9 0.3E404 PM2.9 0.25 0.00 2.81-01 1.4E-04

594 V1W.. 351s1,. A5.58 9 aStaging A- 29.327 0.25 500 29.327 21 aPMI0 8.3 1.58 33 4.9E-02 PMA2.5 0.95 0.24 5.0E-W 2.5E-03

Inactive 29327 0.25 100 2,327 a PM10 1.7 0.43 2.5 1.35.03 PM25 0.20 0.0 31E-.01 5,9E5.4

595 CGy AM E StagingAr0e 34.974 0.25 100 34,974 25 PM40 0.3 1,58 39 2,0E.02 PM2., 0.99 0.24 599E540 3.09-s3

8lact18. 34,974 0.25. 100 34.974 7 PI0o 1.7 0.43 " 3.0 15.E-03 P142.5 0.28 0.00 4.5E-01 2.35.04

Ann .1 Ann..1 .. n1.1 An451.

PMI0 Pm04 PM2.5 PM2.5

Tota Tols of RiPse Ob.i (Iballr) 79ba) (It1

Printery C1iV Am0 1 251.379 e0.057 Pdmr1ry Con"O0 A 255 285 Pimar7Cy nC.W A- 43.2 43.2

ED4-. 0 0 E5BA- 0 0 ED9A0. 0.0 0.0

E5 99999g Are 179.947 ,g4974 ED Stagng Anie 5 119 l9p ED 10 t" A- 1.0 $19.0

M=1A 0yFyD.y M4o1nayilwh.y M4.0i9.l. Met0444494Day 0 . 597 01. Cut94.Oly I44xA.4V4.0y M7 .A0P0Oy
TcUal Day Ad Hount elcive Hk, tur TOMtal y A4tl. HouJrs Inm N.'•HOI

W01lP8* Wo1 Pg. Wrst PIII World Pi. WraltPi)9 WWVPI9 WorstPlta Wot P14O
24 Hr Day 24 H, Day 0 Hr Day 10 14 .y 24 45 09y 24 H0 Day 8 Hr Day 10 Hr Day

On04ly wadIm matlfosn 48s M 0.. sel9 .9d ,Ise Winm1" =* s4 1W y lisnernmum d lunI~ days, MI0 PMIO PMO1 P418 P442.5 P742.9 P42.5 P02.5

(It)emry) o/9m.9 ) (b)S,)y) ()bwdy) ()59i4y) (Ibtltay) ()SC¢y) 61l1487)
Pinaery ontol oI4s. 0.91 1.59 6.80 1.05 1.05 0.24 0.90 0.15

E59D . 0 0 0 0 0 0 0 0

E5 S9lg1n4 Am 1,9 0.43 1.5. 0.283 0.29 0.00 0,24 0,043

2)99ar., " 1-1, Dy . . -Ind3we
3)441494,1 44009.8ak43dr pa115 avi h..ul 11 wp.9 An014991 ia wyt aI94a411 494 l.4t405
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Malarial Handling - Active/Inactive Plio Emls,lons 
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Table N-5

Heavy Equipment Operation

Emission Factor Equations

Loader & Dozer Equation

The emission factor estimates emissions from the handling of material and the emissions from movement and traveling
on the material. Some of these emissions estimates are double counted when the equipment Is working with a pile,

PM10 lbs/hr = 0.75 (1.0(s) 1 "5 ) / (M)1. 4

PM2.5 lbslhr = 0.105 (5.7(s)1"2) (M)1' 3

Emission factor equations from AP-42 5th Edition Supplement E, Table 11,9.1 October 1998

s M S
Heavy Hours of Operation Site AP-42

Equipment Estimated Material Average Particulate Calculated Calculated Calculated Calculated Calculated
Type Hours per Hours per Material Silt Moisture Speed Size Emission Emissions Emissions Emissions Emissions

Day Year Content Content Factor
(hours) (hours/year) N%) (/) (mph) (lb/hour) (lb/day) (lbs/year) (ton/yr) (ton/project)

Loaders 16 2,412 6.83 6.81 PM10 0.91 14.6 2,201 1.10 1.10
PM2.5 0.50 7.9 1,196 0.60 0.60

Dozers 16 2,412 6.83 6.81 PM10 0.91 14.6 2,201 1.10 1.10
PM2.5 0.50 7.9 1,196 0.60 0.60

Excavator 4 91 6.83 6.81 PM10 0.91 3.65 83 0.04 0.04
PM2,5 0.50 1.98 45 0.02 0,02

Loader Dozer Excavator 8 Hr Day Annual Annual
Work Days Work Days Work Days PM10 PMI0 PM10

Primary Control Area 97 97 3 (Ibs/day) (lbs/year) (lbs/year)
EB Area 33 33 20 Primary Controlled Area 29.2 2,834 2,834

EB Staging Area 21 21 0 EB Area 32.8 1,028 1028
EB Staging Area 32.8, 623 623

PM2.5 PM2,5 PM2.5
(lbs/day) (lbs/year) (lbs/year)

Primary Controlled Area 15.9 -1,539 1,539
EB Area 17.8 558 558

EB Staging Area 17.8 338 338

Emissions are based on AP-42 Chapter 11.9 - Western Surface Coal Mining

0 0
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Table N-5 
Heavy Equipment Operation 

Emission Factor Equations 

Loader & Dozer Equation 
PM10lbs/hr 
PM2.5 Ibs/hr 

The emission factor estimates emissions from the handling of material and the emissions from movement and traveling 
on the material. Some of these emissions estimates are double counted when the equipment Is working with a pile. 

= 0.75 (1.0(5)1.5) I (M)1.4 

= 0.105 (5.7(5)1.2) I (M)1.3 
Emission factor equations from AP-42 5th Edition Supplement E. Table 11.9.1 October 1998 

s M S 
Heavy Hours of Operation Site Ap·42 

Equipment Estimated Material Average Particulate Calculated Calculated Calculated Calculated Calculated 
Type Hours per Hours per Material Silt Moisture Speed Size Emission Emissions Emissions Emissions Emissions 

Day Year· Content Content 
(~ph) 

Factor 
(hours) (hours/year) (%) (%) (lb/hour) (lb/day) (Ibslyear) (ton/yr) (ton/project) 

Loaders 16 2,412 6.83 6.81 PM10 0.91 14.6 2,201 1.10 1.10 
PM2.5 0.50 7.9 1.196 . 0.60 0.60 

Dozers 16 2,412 6.83 6.81 PM10 0.91 14.6 2,201 1.10 1.10 
PM2.5 0.50 7.9 1.196 0.60 0.60 . 

Excavator 4 91 6.83 6.81 PM10 0.91 3.65 83 0.04 0.04 
PM2.5 0.50 1.98 45 0.02 0.02 

Loader Dozer Excavator 8 Hr Day Annual Annual 
Work Days Work Days Work Days PM 10 PM10 PM10 

Primary Control Area 97 97 3 (lbs/day) (Ibslyear) (Ibs/year) 
EB Area 33 33 20 Primary Controlled Area 29.2 2,834 2,834 

EB Staging Area 21 21 0 EB Area 32.8 1,028 1028 
~ 

EB S'taging Area 32.8, 623 623 , 

- PM2.5 PM2.5 PM2.5 
(Ibs/day) (lbs/year) (lbs/year) 

Primary Controlled Area 15.9 .1,539 1,539 
EBArea 17.8 558 558 

EB Staging Area 17.8 338 338 

Emissions are based on AP-42 Chapter 11.9 • Western Surface Coal Mining 

• • • 
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Table N-6
Unpaved Roadways - Access Road

Predictive Emission Factor Equation la from AP-42 5th Edition Section 13.2.2
industrial Site Unpaved Roads dated November, 2006

Equation (la), E = k(s112) (W/ 3 )b

Given Variables for Estimating Emissions
1.5 k = base emission factor for pounds of PM-10 particulate per vehicle mile traveled

0.15 k = base emission factor for pounds of PM-2.5 particulate per vehicle mile traveled

6.00 s = road surface silt loading (silt content Iron and Steel Production) -

32 W = average weight (tons) of vehicle traveling road

0.9 a = per Table 13.2.2-2. Constants for Equations la and lb
0.45 b = per Table 13.2.2-2. Constants for Equations Is and lb

80% Percent of control, based on Fig. 13.2.2.5 for <10um, one month re-application, 0.18 gal/yc

This equation is utilized to estimate emissions from the movement of vehicles on unpaved roadways. The particulate emissions

estimated DOES Include particulate emissions from the engines.

Uncontrolled Controlled Controlled Emissions Controlled Emissions
Daily Project E E

Roadway Type Pollutant Trip Length Trucks Trucks Vehicle Vehicle Emission Emission Individual Matdmum Individual Maadmum
In and Out per per Miles Mies Factor Factor Daily Daily Project Project

Day Project Traveled Traveled Equation la Equation la

(feet) (miles/day) lmiles/proiectL (pounds) (pounds) (pounds) (pounds)

On-Site Soil Consolidation PM10 2.000 24 66 9.1 25 2.33 0,47 4.24 12 12

Cover & Engineered Barrier Material PM10 2.400 31 2,600 14 1,182 2.33 0.47 6.57 552 552

Soil Material for Relocated Area PM10 3,200 24 146 15 89 2.33 0,47 6.79 6.79 41 41

Dust Control Truck PM1O 3,200 1 150 0.6 91 2.33 0.47 0.28 0.28 42 42

On-Site Soil Consolidation PM2.5 2,000 24 66 9.1 25 0.23 0.047 0.42 1.2 1.2

Cover & Engineered Barrier Material PM2.5 2.400 31 2,600 14 1,182 0.23 0,047 0.66 55 55

Soil Material for Relocated Area PM2.5 3,200' 24 146 15 89 0.23 0.047 0.68 0.68 4.1 4.1

Dust Control Truck PM2.5 3,200 1 150 0.6 91 0.23 0.047 0,028 0.028 4.2 4.2

TOTALS Max. Total
Daily Project

(pounds) (pounds)

PM10 7.07 647
PM2.5 0.71 64.7

• SMC 

On-Site Stabilization and Long.Term Control 

Table N·6 
Unpaved Roadways· Access Road 

Predictive Emission Factor Equation 1a from AP-42 5th Edition Section 1~.2.2 
Industrial Site Unpaved Roads dated November, 2006 

Equation (1a), E = k(s/12)" (W/3)b 

Given Variables for Eftlmatlng Emissions 

• 

1.5 k = base emission facter fer pounds of PM·l0 particulate per vehicle mile traveled 
0.15 k = base emission factor for pounds of PM·2.5 particulate per vehicle mile traveled 

S.OO s = road surface silt loading (silt content Iron and Steel Production) 

32 W ,. average weight (tons) of vehicle traveling road 

0.9 a = per Table 13.2.2·2. Constants fer Equations la and lb 
0.45 b = per Table 13.2.2·2. Constants for Equations la andlb 

• 
This equation is utilized to estimate emls.""" from the movement of vehicles on I61p8ved roadways. The particulate eml.slo"" 
estimated DOES Include particulate emissions from the engines. 

80% Percent of control, based on Fig. 13.2.2.5 for <10um, one month re-application, 0.18 gal/yd' petroleum resin 

Uncontrolled Controlled Controlled Emissions Controlled Emissions 
Daily Project E E 

Roadway Type Pollutant Trip Length Trucks Trucks Vehicle Vehicle Emission Emission Individual Maximum Individual Maximum 
In and Out per per Miles Miles Factor Factor Dally Daily Project Project 

Day Project Traveled Traveled Equation la Equation la 
(feet) (miles/day) (miles/project) (pounds) (pounds) (pounds) (pounds) 

On.Slte Soli Consolidation PM10 2,000 24 66 9.1 25 2.33 0.47 4.24 12 12 
Cover & Engineered Barrier Material PM10 2,400 31 2,800 14 1,182 2.33 0.47 6.57 552 552 
Soil Material lor Relocated Nea PM10 3,200 24 146 15 89 2.33 0.47 6.79 6)9 41 41 
Dust Control Truck PM10 3,200 - 1 150 0.6 91 2.33 0.47 0.28 0.28 42 42 

On-Site Soil Consolidation PM2.5 2,000 24 66 9.1 25 0.23 0.047 0.42 1.2 1.2 
Cover & Engineered Barrier Material PM2,5 2,400 31 2,800 14 1,182 0.23 0,047 0.66 55 55 
Soil Material for Relocated Nea PM2.5 3,200' 24 146 15 89 0,23 0.047 0.68 0.68 4.1 4.1 
Dust Control Truck PM2.5 3,200 1 150 0.6 91 0.23 0.047 0.028 0.028 4.2 4.2 

TOTALS Max. Total 
Daily Project 

(pol.r1ds) (pol.r1ds) 

PM10 7,07 647 
PM2.5 0.71 64.7 
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Table N-7
Paved Roadway Emissions

Predictive Emission Factor Equation from AP-42 5th Edition Chapter Section 13.2.1 Paved Roads, November 2006 Truck Weight
Average WeightAnnual

Dally
Hourly

E=

k=
sL
W=
C=

*N
453.592

E= [(k(sL/2) A0.65) x (W/3) A1.5-C]/453.592
E= [(k(sL/2)A0.65) x (W/3)A1.5-C](1 -P/(4N))/453.592
E= [(k(sL/2)A0.65) x (W/3) A1.5 . C] (1 -1.2 P/N)/453.592

particulate emission factor (pounds/mile traveled)
particulate size multiplier for particulate size range
sL = road surface silt loading (grams per square meter for Iron & Steel Production))
average weight (tons) of the vehicles traveling the road
emission factor for 1980's vehicle fleet exhaust, brake wear, and tire wear
119 (number of wet days with at least 0.01* of precipitation)
365 (number of days In the averaging period)
Conversion factor (1 pound = 453.592 grams)

32 tons

Roadway Types
Roadway with <500 vehicles/day

%ofMiies
100%

Work Months
0 Winter Months (total of 5 per year)
7 Non-Winter Months (total of 7 per year)

Mlieaae Estimates
Cover and Engineered Barrier Material

Soil Material for Relocated Area
Water Truck

1,650 Trip Length (feet) one way
1,650 Trip Length (feet) one way
1,650 Trip Length (feet) one way

Total Number of Trucks
2,600 trucks/project

146 trucks/project
150 trucks/project

31 trucks/day
24 trucks/day

1 trucks/day

sL W Number of Miles k C E
Silt Loading Average Per Roadway Type Pollutant Base Wear & Tear Emission Factor Emissions

Roadway Type Year Vehicle Weight Multiplier Factor Day Year Day Year Year
Day Project Non-Winter Non-Winter Months Non-Winter Non-Winter Non-Winter

(g/mA2) (tons) (gNMT) (gNMT) (Ibs/mile trvld) (lbs/mile trvld) (lb/day) (Ib/yr) (ton/yr)

Cover and Engineered Barrier Material
Roadway with <500 vehicles/day 5.82 32 19 1,625 PM10 7.3 0.2119 1.OE+00 1.1E+00 20.0 1,829 0.91
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.6E-01 1.7E-01 3.01 275 0.138

Soil Material for Relocated Area
Roadway with <500 vehicles/day 5.82 32 15 91 PM10 7.3 0.2119 1.0E+00 1.1E+00 15.5 103 0.051
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.6E-01 1J7E-01 2.33 15 0.008

W/ater Truck

Roadway with <500 vehicles/day 5.82 32 0.63 94 PM10 7.3 0.2119 1.0E+00 1.1E+00 0.65 106 0.053
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.6E-01 1.7E-01 0.10 16 0.008

Totals PM10 36.2 2,038 1.02
PM2.5 5.44 307 0.15

0
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Table N·7 
Paved Roadway Emissions 

Predictive Emission Factor Equation from AP-42 5th Edition Chapter Section 13.2.1 Paved Roads. November 2006 
Annual E = [( k ( sLl2 ) A 0.65) x (W / 3 ) A 1.5 - C)/453.592 
Dally E = [( k (sL /2) AO.65) x (W /3) Al.5 - C] (1 - P/(4Nll/453.592 

Hourly E = [( k ( sLl2 ) A 0.65) x (W /3) A 1.5 - C) (1 -1.2 P/N)/453.592 

E = 
k = 
sL = 
W= 
C = 
P = 
'N =' 

particulate emission factor (pounds/mile traveled) 
particulate size multiplier for particulate size range 
sL = road surface slit loading (grams per square meter for Iron & Steel P~oduction)) 
average weight (tons) of the vehicles traveling the road 
emission factor for 1980's vehicle fleet exhaust, brake wear, and tire wear 
119' (number of wet days with at least 0.01" of precipitation) 
365 (number of days In the averaging period) 

453.592 Conversion factor (1 pound = 453.592 grams) 

Mlleaae Estimates 

Roadway Type 

Cover and Engineered Barrier Material 
Soil Material for Relocated Area 

Water Truck 

" 

Cover and Engineered Barrier Material 
Roadway with <500 vehicles/day 
Roadway with <500 vehicles/day 

Soil Material for Relocated Area 
Roadway with <500 vehicles/day 
Roadway with <500 vehicles/day 

Water Truck 
Roadway with <500 vehicles/day 
Roadway with <500 vehicles/day 

:,. 

1,650 Trip Length (feet) one way 
1,650 Trip Length (feet) one way 
1,650 Trip Length (feet) one way 

sL W Number of Miles 
Silt Loading Average Per Roadway Type 

Year Vehicle Weight 
Day Project 

(g/mA2) (tons) 

5.82 32 19 1,625 

5.82 32 15 91 

5.82 32 0.63 94 

, 

-

Pollutant 

PM10 
PM2.5 

PM10 
PM2.5 

PM10 
PM2.5 

Truck Welqht 
Average Weight 

Roadway Types 

32 tons 

Roadway with <500 vehicles/day 

Work Months 

% of Miles 
100% 

o Winter Months (total of 5 per year) 

k 
Base 

Multiplier 

7 Non-Winter Months (total of 7 per year) 

Total Number of Trucks 
2,600 trucks/prOject 

146 trucks/prOject 
150 trucks/prOject 

C E 
Wear& Tear Emission Factor 

Factor Day Year 

31 trucks/day 
24 trucks/day 

1 trucks/day 

Day 
Emissions 

Year Year 
Non-Winter Non-Winter Months Non-Winter Non-Winter Non-Winter 

(gNMT) (gNMT) (Ibs/mile trvld) (Ibs/mile trvld) (lb/day) (Ib/yr) (ton/yr) 

7.3 0.2119 1.0E+00 1.1E+OO 20.0 1,829 0.91 
1.1 0.1617 1.6E-01 1.7E-Ol 3.01 275 0.138 

'" 7.3 0.2119 1.0E+OO 1.1E+OO 15.5 103 0.051 
1.1 0.1617 1.6E-Ol 1.7E-Ol 2.33 15 0.008 

7.3 0.2119 1.0E+OO 1.1E+00 0.65 106 0.053 
1.1 0.1617 1.6E-01 1.7E-Ol 0.10 16 0.008 

Totals 'PM10 36.2 2,038 1.02 
PM2.5 5.44 307 0.15 
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Table N-8
Exposed Ground Area Emissions

This table estimates the emissions due to wind erosion to an exposed ground area. Emissions will only occur when
the exposed ground is not vegetated.

Emission Estimate
Material Area Exposed Ground Exposed Ground Particulate Emission Factor

Type Area Area Size Daily Hourly Project Annual
(sq ft) (acre) (ton/acre/year) (lbs/day) (lbs/hr) (lbs/project) (lbs/year)

Exposed Ground Areas Primary Control Area 248,763 5.71 TSP •0.38 11.89 0,495 2,532 2,532

Exposed Ground Areas EB Area 158,100 3.63 TSP 0.38 7.56 0.315 1609 1,609

Aerodynamic Particle Daily Hourly Project Annual
Size Multiplier (lbs/day) (lbs/hr) (lbs/project) (lbs/year)

Primary Control Area PM30 0.74 - 8.80 0.37 1,874 1,874
PM10* 0.35 4.16 0.17 886 886
PM2.5* 0.053 0.63 0.03 134 134

EB Area PM30 0.74 5.59 0.23 1,191 1,191
PM10* 0.35 2.65 0.11 563 563
PM2.5* 0,053 0.40 0.02 ' 85 85

Emission factor is from AP-42 Chapter 11.9.1, Table-1 1.9-4 - Uncontrolled Particulate Emission Factors for Open Dust Sources at Western Surface Coal Mines. Emission rate is an average for a
year, typically emission rates decay sharply with time. From the time an area is disturbed until the new vegetation emerges or the surface is covered by rock, all disturbed areas are subject to
wind erosion. This emission estimate assumes that the area will be become vegetated or will be covered with rock within 7 months of starting the material relocation/pile construction phase.

*The PM10 and PM2.5 emission factor has been adjusted from the PM30 emission factor, Section 13.2.5 (then to Section 13.2.4) which presents a distribution of particle sizes that are
comparable for fugitive dust sources where wind speed is a factor.

Physical properties of the material used for development of the emission factor:
silt range of 5.1 - 21 with a mean of 15
moisture range of 2.8 - 20 with a mean of 6.9

Physical properties of the sand/gravel:
silt range of 1.2 - 4.2 with a mean of 2.16 (site specific data)
sand moisture content, a mean of 7.4 (AP-42 Table 13.2,4-1)
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Table N-8 
Exposed Ground Area Emissions 

Material Area Exposed Ground 
Type Area 

, (sq ft) 

Exposed Ground Areas Primary Control Area 248,763 

Exposed Ground Areas EB Area 158,100 

• • 
This table estimates the emissions due to wind erosion to an exposed ground area. Emissions will only occur when 
the exposed ground is no~ vegetated. 

Emission Estimate 
Exposed Ground Particulate Emission Factor 

Area Size Daily Hourly Project Annual 
(acre) (ton/acre/year) (Ibs/day) (Ibs/hr) (Ibs/project) (Ibs/year) 

5.71 TSP '0.38 11.89 0.495 2,532 2,532 

3.63 TSP 0.38 7.56 0.315 1609 1,609 

Aerodynamic Particle Daily Hourly Project Annual 
Size Multiplier (Ibs/day) (Ibs/hr) (Ibs/project) (Ibs/year) 

~. 

Primary Control Area PM30 0.74 . 8.80 0.37 1,874 1,874 ! 

PM10' 0.35 4.16 0.17 886 886 
PM2S 0.053 0.63 0.03 134 134 

EB Area PM30 0.74 5.59 0.23 1,191 1,191 
PMW 0.35 2.65 0.11 563 563 
PM2S 0.053 0.40 0.02 

, 
85 85 , 

Emission factor is from AP·42 Chapter 11.9.1, Table-11.9-4 - Uncontrolled Particulate Emission Factors for Open Dust Sources at Western Surface Coal Mines. Emission rate is an average for a 
year, typically emission rates decay sharply with time. From the time an area is disturbed until the new vegetation emerges or the surface is covered by rock, all disturbed areas are subject to 
wind erosion. This emission estimate assumes that the area will be become vegetated or will be covered with rock within 7 months of starting the material relocation/pile construction phase. 

'The PM10 and PM2.5 emission factor has been adjusted from the PM30 emission factor, Section 13.2.5 (then to Section 13.2.4) which presents a distribution of particle sizes that are 
comparable for fugitive dust sources where wind speed is a factor. 

Physical properties of the material used for development of the emission factor: 
silt range of 5.1 - 21 with a mean of 15 
moisture range of 2.8·20 with a mean of 6.9 

Physical properties of the sand/gravel: 
silt range of 1.2 - 4.2 with a mean of 2.16 (site specific data) 
sand moisture content, a mean of 7.4 (AP·42 Table 13.2.4-1) 
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Table N-9
Off-Road Diesel Engine Emissions

These estimates for the operation of heavy equipment only estimate the emissions from the engine of the equipment,
which would emitted from the exhaust, A portion of the particulate emissions are double counted due to the testing
methods when developing the emissions factors associated with the piles.

145 Estimated HP

16 Houw per Day

97 Days per Primary ContrOl Area

33 Days per EB Area

21 Days per EB Staging Area -

2412 Hours per Project

7.61 Estimated Fuel Use (gaVhu based on 7.05 lbs/gal)
0.0015 % (15 ppm) Sufur percentage oontent In fuel

22r
132 Estimated HP
16 Hours per Day
97 Days per Prmary Control Area
33 Days per EB Area
21 Days per EB Staging Area

2412 Horsn per Prolect
7.08 Estimated Fuel Use (gathr based on 7.05 lbs/gal)

0.0015 % (15 ppm) Sulfur percentage content In fuel

145 Estimated HP

4 Hours per Day
3 08y perlPrimaey ControlArea

20 Days per ES Area

0 Days per ES Staging Area
91 Hours per Projact

7.61 Estimated Fuel Use (ga/" based on 7.05 lbs/gal)
0.0015 % (15 ppm) Suiffr percentage content In fuel

Pollutant Emission Loader Dozer Excavator - Totals

Factor

Units Emission Emission Emission

Factor pounds/day pounds/year Factor pounds/day pounds/year Factor pounds/day pounds/year pounds/day pounds/year

PM g/hp-hr 0.400 2.046 308 0.400 1.862 280.8 0.400 0.511 11.6 4.42 601

NOx g/hp-hr 4.50 23.0 3.470 4.50 20.95 3,159 4.50 5.75 131 49.7 6,759

SOx b/1,000 gals 0.213 0.026 3.91 0.213 0.024 3.64 0.213 0.0065 0,15 . - 0.06 7.7

Primary Control Area EB Area EB Staging Area

8 Hr Day Annual Project 8 Hr Day Annual Project 8 Hr Day Annual Project

(lbs/day) (lbs/year) (lbs/year) (lbs/day) (lbs/year) (lbs/year) (Ibs/day) (lbs/year) (lbs/year)

PM/PM10/PM2.5 4.42 379 379 4,42 138 138- 4.42 83.4 83.4

NOx 49.7 4,268 4,268 49,7 1,553 1,553 49.7 938 938

SOx 0.057 4.86 4.86 0.057 1.77 1,77 0.057 1.07 1.07

Asumaaptiors: The paybader is a L60E Volvo with a 145 HP engine, excavator Is a Caterpillar 228 with a 145 HP engine, and tie dozer is a Caterpillar 05H 132 HP engine. Emission factors are from USEPA Report No. NR-009A Er)taust Emission Factors for No;md Engine Modeling -
Compreaaion-grton, dated February 13,1998, revised Juni 15,1998. For the emission estimates of NOx and PM It is assumed tMat the equipment was manufactured between 2003 and 2006 which would be regulated under Tier 2 requirements. The SOx emissions am based on fuel sulfur
co ntort,
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Table N·9 
Off·Road Diesel Engine Emissions 

POllutant Emission 

Factor 

Units 

PM glhp-l1r 

NOx glhp-l1r 

SOx bll ,000 gals 

PMlPM10IPM2.5 

NOx 

SOx 

WsIJJ: . 
145 Estima1ed HP 
16 I-Io~ per Day 
97 Days per Primary Control Area 
33 Days per EB Area 
21 Days per EB SIeging Area 

24121-10 ... per Project 
7.61 Esllma1ed Fuel Use (gaVl'r based on 7.05lbs1gal) 

0.0015 % (15 ppm) Suf ... percentage oonten1ln fuel 

Loader 

Emission 

Factor pounds/day pounds/year 

0.400 2.046 308 

4.50 23.0 3,470 

0.213 0.026 3.91 

Primary Control Area 

8 HrDay Annual Project 

(Ibslday) (Ibslyear) (Ibslyear) 

4.42 379 379 

49.7 4,268 4,268 

0.057 4.86 4.86 

These estimates for the operation of heavy equipment only estimate the emissions from the engine of the equipment, 
which would emitted from the exhaust A portion of the particulate emissions are double counted due to the testing 
methods when developing the emissions factors aSSociated with the piles. 

!llIm 
132 Esllmaled HP 
16 He ... per Day 
97 Days per Primary Control Area 
33 Days per EB Area 
21 Days per EB Slaglng Are'; 

24121-10"" per Project 
7.08 Esllmaled Fuel Use (gaVl'r based on 7.05Ibs1gal) 

0.0015 % (15 ppm) SuW ... percentage oontent In fuel 

Dozer 

Emission 

Factor pounds/day pounds/year 

I 

-
0.400 1.862 280.8 

4.50 20.95 3,159 

0.213 0.024 3.64 

EB Area 

8 HrDay Annual 

(Ibslday) (Ibslyear) 

4.42 138 

49.7 1,553 

0.057 1.77 

~ 
145 Esllma1ed HP 

41-10 ... per Day 
3 Oays per.PrlmaryControlArea 

20 Days per EB Area 
o Days per EB Slaglng Area 

91 He"" per Project 
7.61 Esllma1ed Fuel Use (gaVI'I based on 7.05Ibs1gal) 

0.0015 % (15 ppm) Suit ... perCentage oonten1ln fuel 

Excawtor 

Emission 

Factor poundslday poundslyear 

0,400 0.511 11.6 

4.50 5.75 131 

0.213 0.0065 0.15 

Project 8 HrDay 

(Ibslyear) (Ibslday) 

138' 4.42 

1,553 49.7 

1.77 0.057 

. Totals 

poundslday poundslyear 

4.42 aOl 

49.7 6,759 

- 0.06 7.7 

EB Staging Area 

Annual Project 

(Ibslyear) (Ibslyear) 

83.4 83.4 

938 938 

1.07 1.07 . 

Assumptions: The payloeder IS 8 LeoE VolYo wtth a 145 HP englna, "xc8valor Is a Calerpillar 22B with a 145 HP englna, and 1ha dozer Is e va1erplllar D5H 132 HP engina. Emission factors are from USEPA Report No. NR'{)09A ExhaUSI t:mlsslon acto .. or Nonroed Engine ModeUng -
Com""",,Io~9n1t1on. dated February 13. 1998, revised June 15, 1998. For 1ha amlsslon .. tlma1 .. of NOx and PM Ills assumed tha11ha equlpmen1 was m8nufacllJ'ed between 2003 and 2006 v.tlIcI1""uId be regUlated under Tier 2 requirements. The SOx amlsslons are based on fuel suf ... 
oontQrt. 

• • • 
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On-Site Stabilization and Long-Term Control

Table N-1 0
On-Road Engine Emissions
EPA Model MOBILE 6.2

EPA Model MOBILE6.2 estimates emission rates fora variety of vehicle classes, The emissions estimates are the

engine exhaust emissions. The emissions below are for two classes of heavy duty diesel vehicles.

Maximum Miles per Day
HDDV8A Miles per Day
HDDV8B Miles per Day

Miles per Year
HDDV8A Miles per Year
HDDV8B Miles per Year

Idling
Total hours of idling on site per day

Total hours of idling on site per year

36.6
36.6

1,598
1,598

1
160

Cover & Engineered Barrier Material
Trucks per d~y 31

Trucks for project 2,600
Trucks per year 2600

Miles per truck 1.08

Soil Material for Relocated Pile Areas
Trucks per day 24

Trucks for project 146
Trucks per year 146
Miles per truck 1.23

On-Site Soil Consolidation
Trucks per day 24

Trucks for project 66
Trucks per year 66

Miles per truck 0.38

Dust Control Truck
Trucks per day 1

Trucks for project 150
Trucks per year 150
Miles per truck 1.23

Pollutant Operating HDDV8A HODVWB

Condition (Heavy Duty Diesel Vehicle - >60,000 GVW) (Heavy Duty Diesel Vehicle - 33,001 - 60,000 GVW)

grams/mile grams/hour max. pounds/day pounds/year grams/mile grams/hour max. pounds/day pounds/year

PM10/PM2,5 10 mph average 0.254 NA 0.0205 0.89 0.25 NA 0.0204 0.89

Idling NA 1.0040 0.0022 0.35 NA -1.0040 0.0022 0,35

-0.0227 1.25 0.0226 1.24

S02 10 mph average 0.0144 NA 1.2E-03 0.05 0.015 NA 1.2E-03 0.05

NOx 10 mph average 12.3 NA 0.991 43.2 13.9 NA 1.125 49,1

PM10/PM2.5 S02 NOx
max. pounds/day pounds/year -,max. pounds/day 'poundslyear max. pounds/day poundslyear

Primary Control Area (33%) 0.0149 0.82 7.9E-04 0.0343 0.698 30.5

EB Area (0%) 0 0 0 0 0 0

EB Staging Area (33%) 0.0149 • 0.82 7.9E-04 0.0343 0.698 30.5

Roadways (33%) 0.0149 0.82 7,9E-04 0.0343 0,698 30.5

Emissions estimates are based on EPA's MOBILE6.2 Mobile Source Emission Factor Model. The emission factors include 6.65 starts per day. All particulate matter is 10 micrometers or less, it has been assumed that

PM2,5 - PM10.

On-Site Stabilization and Long-Term Control 

Table N-10 
On-Road Engine Emissions 
EPA Model MOBILE 6.2 

Maximum Miles per Day 
HOOV8A Miles per Day 
HOOV8B Miles per Day 

Miles per Year 
HDOVBA Miles per Year 
HOOVBB Miles per Year 

Idling 
Total hours of idling on site per day 
Total hours of idling on s~e per year 

-
Pollutant Operating 

Condition 

" 

PM10/PM2.5 10 mph average 
Idling 

S02 10 mph average 

NOx 10 mph average 

36.6 
36.6 

1,598 
1,598 

1 
160 

grams/mile 

0.254 
NA 

0.0144 

12.3 

Primary Control Area (33%) 
EB Area (0%) 

EB Staging Area (33%) 
Roadways (33%) 

• • 
EPA Model MOBILE6.2 estimates emission rates for a variety of vehicle classes. The emissions estimates are the 
engine exhaust emissions. The emissions below are for two classes of heavy duty diesel vehicles. 

Cover & Engineered Barrier Material On-Site Soil Consolidation 
Trucks per diy 31 Trucks per day 24 

Trucks for project 2,600 Trucks for project 66 
Trucks per year 2600 Trucks per year 66 
Miles per truck 1.08 Miles per truck 0.38 

Soil Material for Relocated Pile Areas Dust Conirol Truck 
Trucks per day 24 Trucks per day 1 

Trucks for project 146 Trucks for project 150 
Trucks per year 146' Trucks per year 150 
Miles per truck 1.23 Miles per truck 1.23 

HOOYSA HOOYSS 
(Heavy Duty Diesel Vehicle - >60,000 GVW) (Heavy Duty Diesel Vehicle - 33,001 - 60,000 GVW) 

grams/hour max. pounds/day pounds/year grams/mile grams/hour max. pounds/day pounds/year 

NA 0.0205 0.89 0.25 NA 0.0204 . 0.89 
1.0040 0.0022 QJ§ NA ·1.0040 0.0022 ~ 

~0.0227 1.25 0.0226 1.24 

/' --c' 

NA 1.2E-03 0.05 0.015 NA 1.2E-03 0,05 

NA 0.991 43.2 13.9 ./ NA 1.125 49.1 

PM10/PM2.5 S02 NOx 
max. pounds/day pounds/year '.max. pounds/day ~pounds(year max. pounds/day pounds/year 

0.0149 0.82 7.9E-04 0.0343 0.698 30.5 
0 0 0 0 0 0 

0.0149 0.82 7.9E-04 0.0343 0.698 30.5 
0.0149 0.82 7.9E-04 0.0343 0,698 30.5 

.. 
EmiSSions estunates are based on EPAs MOBILE6.2 Mobile Source EmISSion Factor Model. The emiSSion factors Include 6.65 starts per day. Ail particulate matter IS 10 micrometers or less, It has been assumed that 
PM2.5 = PM10. 
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On-Site Stabilization and Long.Term Control

Table N-1I
Emissions Summary

Area 1 Primary Controlled Area Area 2 - Engineered Barrier Area Area 3 - Engineered Barrier Staging Area Area 5 - Roadways

-oaa(E Area) • (ES Staging Area)
5PtO Ernla s PMWIO Enmilsins PW-tO &nbaen PM0 Emisas

Day-Active Oay-Acthe Day-Inactl. 12 nonth Dny-AcMte Day-Actie Day-IractIe 12 rnonh Day-Acthe Day-Active Day-Inactia 12 month Dey-Actie Dey-Aetive 12 ont8

k-. ftItn I,* pwt Man por,, IoI 0l0 Afti-e 0,10, I flt p1,5.l 0*.t Pft,,, lNnl I. fPltO

- - be/day be/day lbs/day ba/year lbs/day be/day lbs/day lbe/year lbe/day. lb/day Ibe/day lbe/yer badday be/year

Sh-i 10 h-ea 24 ht 8 ho1n 1$ hon 24 h-,. 8 ho-e 16 hOUr- 24 ho-r. 8 hoar-

Mtertaial ilndlkr (Table 3) 4.92 307 x 24,1

Activetnctiwe Pkis (Table 4) 5,88 1.05 1.56 265 0 0 1.58 0.283 0.43 11l

-IeawEquipreet (Tnabl5) x 2,834 32.8 1028 x 023

Unpaved Roedways (Table 6) 7.07 847

Paved Roadways (Table 7) 36,2 2,038

-.npoead Ground Are (Table 8) 1,39 2,77 4,16 8sl 0.88 1.76 2,65 563

Off-Roead Engrm. (Table 9) x 379.4 4.42 138.1 x 83.4
On-Roed En•rles (Table 10) 0.014P 0.82 0 0 0.0149 0.82 0,0149 0.82

TOTAL 12,2 3.63 5.7 4,893 38.1 1.783 2.0 1753 1.89 0.283 0.43 8 43,2 2,886

Area I - Primary Controlled Area Area 2 - Engineered Barrier Area Area 3 - Engineered Barrier Staging Area Area 5 . Roadways

(EB Area) (EB Staging Area)
sotree PM-2.8 Emisions PM-2,5 Ermalsons P&I-2.5 Enmialone P11-2.8 Enisslons

DeyAotl-e Dy-Actve Doy-et/rncve 12 month Day-Actlve Dey-Acthe Doy-Inective 12 month Day-Actie Day-Active Dy-Ihche 12 month Day-Acthie Day-Act/e 12 month

lls/day b/day Wbeday bayear be/day Ibe/day beday beyear t/day lbe/day toeday beyear . be/day Ibayeer
8 hs 18 e 24 ho-re a ho- 16 hO-l 24 hour 8 ho.r. 18 ho-n 24 hr 8 hO-e

Materlel 1Ier/ndbg (Table 3) 0,85 53.1 x 3.84

ActKlO/Inact0e Pie. (Table 4) 0.89 0.160 0,24 43,2 .0 0 0,24 0.043 0.06 18.0

HeaW Equiprent (Table 6) x 1,538 17.8 558.5 x 338

Unp.vad Roadway. (Table 0) 0.71 64.7

PavedRoadways (Table7) 5.44 3- 207

E.poa•d Groaund Arm (Table 8) 0,21 0.42 0.63 134 0,13 0.27 0.40 85

Off-Roed Engines (Table 8) a 379.4 4.420 138.00 x 83.4

On-Road Etngift (Table 10) 0.0149 0.82 0 0 0.0149 0.82 0.0149 0.82

TOTAL 2.0 0.8 0.87 2,150 22.4 0.267 0.40 788 0.20 0.043 0.08 44"1 .18 372.1

Area I • Primary Controlled Area Area 2- Engineered Barrier Area Area 3. Engineered Barrier Staging Area Area 5 - Roadways

(EB Area) (ED Staging Area)
Source 80o Emisalons 80a Emissians 90x Embalmsn Ox Endealons

Day-ACtit Day-Actiw 12 month Day-Active Day-Atahe 12 month Day-Acnto Day-Actlv 12 mordh Day-Activ Day-Actioe 12 mont8

Ib/day pW. otbyear b/day -~a. ft- bayear be/day -a. ft- ba/year b/dday ,,or %- Ibe/year
_ 8 hor. 18J o 8Oh 10 har$. 8 hoar. 188 - 8ho 18 har

0ff-Roed Engines (Table 9) x 4.85 5,7E-02 1.80800 x 1.07

On-Road Engines (Table 10) 7.9E-04 3.48-02 0 0 7.9E-04 0.0342 7.89-04 3.48-02

TOM&L 7.88-04 4.893 0.78-02 1.8E÷00 7.0E-04 1,10 7,GE-04 ,E48-02

Area I - Primary Controlled Area Area 2-Engineered Barrier Area Area 3. Engineered Sarrier Staging Area Area 5. Roedways
(ES Area) (ES Staging Area)

Source NO1 Emissions NOx Emisalons No0 Emassione NOx Emission s

Day-ActIe Day-Actha 12 maor DeyActive OtDy-Actbe 12 month Day-Acte Day-At/ow 12 moapt Day-Aotv/e Day-Actia 12 month

b/day 1.o. -no b/year b/day I.r.. rotft . byear b/day I.-f... o, llbsyear b/~day I.o.. ft,. lbe/year
5 ho- 18 hour 8 h-ne 18 halra O h 10 ho-. 8 hsr. 18 hour.

Off-Road Engines (Table 8) 49,7 4,268 49.7 1,553 x 838
On-RoIad Ng.n.. (Tabl 10) 0.,98 30.5 0 0 0,898 30.5 0.698 30.0

TOTAl. 50.4 4,298 40.7 1,883 0.888 888 0.6908 20,

The Material Halndi/ng daily e•'ssions assume the activity only happens in the Primary Controlled Area. which is onservative because that the daily emissions are much geater for Material Handling in the Primary Cont-oiled Area than lbe other areaa, The "worse-cas" day for the

Heavy Equipment (including Off-Road Engine) happens when operating at the Engineered Barrier Area due to the us. of an excavator in this area only. Although the activ/tim for "worse-case" day at the Primary Controlled Area and the Engineered Barrier can not happen on the

same day, to be conservative simultaneous operation has been assumed for the daily emnission eat/mates, The "X" that appears is to avoid double counting of identical activities that can not occur at the same time in different areas,

I

SMC 

On-Site Stabilization and Long-Term Control 

Table N-11 
Eml .. lons Summary 

Area 1 - PrimaI)' Controlled Are. 

Sou"", PM-10 erriulon. 
Day-AC1i11o Day-AC1i11o Day-lrIIC1M1 
AoIIY,Fl:lr1IolI 11III.,ParllDn 

, lbllday lbllday lbllday 
Oh ..... 10hClUf'l " ""'" 

MeI ... IHllndIrG (Tobie 3) 4.112 
A_noC1i11o PiIea (Tobie 4) S.86 1.C)6 1.58 
HoeW equipment (Tobie 5) • 
lAlpowcf Roadway. (Table 6) 
Pawcf Roodwayo (Table 7) 
Expooed G""",,, Areo (Tobie 8) 1.39 2,77 4.16 
Off.Road Eng ...... (Table 9) x 
a .. Road Eng ..... (Table 10) 0,0149 
TOTAL 12,2 3.83 S,7 

.--
Areal - PrimaI)' Controlled Area 

Sou ... PM-U EnAolona 
Day-AC1r.e - Day-AC1i11o Day-I .. ",iIIo 
.t,cw"PD"Io1I m.ctIIt,Porlklll 

lbllday lbllday lbslday ....... " ...... 24hCUl'l 

MelerlolHllndIrG (Tobie 3) 0,85 
AC1M11lraC1i11o Pileo (Tablo 4) 0,89 0.180 0,24 
HoeW Equipment (TabIoS) • 
lAlpowcf Roadway. (Table 6) 
Powcf Roodway. (Tobie 7) 
Expooed G""",,, A"", (Table 8) 0,21 0,42 0.63 
Off.Road Er4l ..... (Table g) • 
O .. ROId Eng ..... (Table 10) 0.0149 
TOTAL 2.0 0,8 0.87 

Area 1 • PrimaI)' Controlled Area 

Sou ... SOX EnAolona 
Day-ACIMI Day-AC1i11o 

lbllday l""oIN.PDrUol"I ,,- I.""", 

Off.Road Eng ..... (Table g) • 
O .. Rood Eng ..... (Tlblo 10) 7.ge-04 
TOT"'- 7,9&04 

Area 1 • PrimaI)' Controlled Ara. 

Sou ... NOxErriuIon. 
Day-AC11w Day-AC1i11o 

IboIday II'II-...PottIon ...... ,ehoun 

OtI-ROId Eng ..... (Tablo 9) 49,7 
OI>Road Eng ..... (Table 10) 0,698 
TOT"'- 50,4 

Area 2 - Engineered Barrier Are. 
(EBArea) 

PM-10 erriulon. 
12 ",,",h Day-AC1i11o Day-AC1i11o Oay·l .... ctlw 12 month 

~PDrtic!n l,.oWlPortol'l 

lbIIyeo, lbllday lbslday Ibslday lbIIyoar ,han 18ho.n 204hQUf'l 

307 • 24.1 
285 • • 

2,834 32.8 ... 1028 

888 0,88 1.78 2.85 583 
379.4 4,42 138.1 
0,82 0 ° 4,893 38,1 1,783 2,85 1753 

Are. 2 • Englngered BarrlerAre. 

(EB Area' 
PM-UErriulon. 

12 month Day-AC1i11o Day-A<:tlw Day-lreC11w 12 month 
AoUv,PDrtIon l,..cCW,PorOon 

lbIIy .. r lbllday lbo/day Ibslday lbIIyear . ..... 
" han 

241 hour • 

53,1 • 3,64 
43,2 .. • 1,539 17,8 558,5 

134 0,13 0.27 0.40 85 
379,4 4.420 138,08 
0,62 0 0 
2150 22,4 0.287 0,40 785 

Area 2· Englnearad Barrlar Area 
(EB Ara., 

SOX Erriulona 
i2~ Day-AC1M1 Day-AC11w 12~ 
lbelyear IboIday 1 .... 0li'l.110il1011 Ib8Iyear ...... 10hcur. 

4.86 5,7&02 1.8E+OO 
3,4&02 0 0 
4.893 5.7&02 1.8E+OO 

Area 2· Englnearad B.rrlar Area 
(EBAraa, 

NOx _Iona 
12 mo<1U1 Day-AC1i11o Day-AC11w 12~ 
lbaIyear lbalday tr.eIIw.Por1ion Ibslyear· . ..... 1Shours 

4,286 49.7 1.553 
30.5 0 0 

4,298 49.7 1553 

Area 3· Engineered Barrier Slaglng Area Are. 5· Roadways 
(EB Staging Area) 
PM-10_' PM-10 Erriulon. 

Day-AC1i11o Day-AC1iIIo Day-lrIIC11w 12~ Day-AC11w Day-AC1M1 12~ 
~Por1lon 1"'~'PDItiG" A;Iiv.Pl:lr1Ion Irwd.Y'PDniol'l 

Ibslday_ Ibslday lbllday Ibslyoor lbllday Ibslyoor 
,"an 115hOUB 24haur, ...... 
1.58 0.283 0.43 119 

• 823 
7.07 647 
38.2 2,036 

• 83.4 
0,0149 0,82 0,0149 0,82 
1,59 0.283 0,43 828 43,2 2,886 

Area 3. Engineered Barrier Staging Area Area 5 • Roadways 
(EB Staging Area, 
PM-U_a PM-Z.8ErriuIona 

Day-AC11w Day-AC1i11o Day-lreCIMI 12 month Day-AC11w Day-AC11w 12~ 
AgI/o"PD!'Iion t,..ady'Partioll AoUv,Porllon ""'GIN. Portion 

lbllday Ib8Iday lbelday lbaIyear Ib8Iday Ibslyear 
8hCll.lrl 1ehcurs """'" ..an 

0,24 0,043 0,08 18,0 
x 338 

0.71 64,7 
5,44 . - 307 

• 83,4 
0.0149 0,82 0,0149 0,82 
0.25 0,043 0:08 441 8.16 372.1 -

Area 3. Engineered Blrrler Staging Araa Area 5 • Roadways 
(Ee Staging Area, 

SOX EmoOlona SOX_a 
Day-AC11w Day-AC\iw 12~ Day-AC1i11o Day-AC1i11o 12~ 

lbslday I ... CIIto/,PoI1lo11 Ib8Iyear lbslday 1 .... PIIlbon Ibllyeer ...... 10hClLll'1 e ..... 10hOLl's 

• 1.07 
7,9E-04 0,0343 7.9&04 3.4E-02 
7.9&04 1,10 7,gE-04 3.4E-02 

Area 3 • Englnaerad Barrier Staging Area Area 5· Roadways 
(EB Staging Area, 

NOx Erriulon. NOx ErriuIon. 
Day-AC11w Day-AC1iIIo 12 montIi Day-AC\iw Day-AC1i11o 12 n"OOIh 

lbllday tl'll~Por1ion IbIIyear IboIday tl'llcIN.PI:IlGon Ibslyoar 

.""'" , ...... ..oun 1Sh~ 

• 938 
0,698 30,5 0.698 30,5 
0.698 986 0.698 3M 

, , . The Material Handling daily emiSSions assume the actiVity only happens In the Primary Controlled Area. which IS conservative because that the dally emiSSions are much greater for MatmaJ Handling In the Pnmary Controlled Area than the other areas.. The worsc..caso" day for the 
Heavy Equipmenl (including OtT-Road Engines) happen. when operating althe Enginectod 8aJTier Area due 10 the u .. of an excavalor in this area only, Although the activities for ·WO~· day al iIIe PrImary Controlled Arq .. d the Enginectod 8aJTior <an nol happen on the 
samc day. to be conservative simultaneous operation has been assumed for thc daily mission estimates. The "X"' that appears is to avoid double counting of identical activities that can not occur at the same time in different areas. 

'" • '. ---' • • 
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Off-Site Disposal and License Termination

Table N-12a
Air Emission Details -Materials and Travel Distances

Common Truck Assumptions
Yards per Load
Average Number of Wheels per Truck (10 unloaded, 14 loaded)
Weight per Empty Truck
Average Weight of Alt Trucks

Soil Material for the Removed Pile Areas
Cover Soil - Do"il
Cover Soil - Density
Total Storage Yard Area
Depth of Cover
Number of Yards of Topsoit Needed
Tors of Topsoil Needed
Number of Trucks
Trucks per Day
Yards per Day
Pounds per Cubic Foot
Ton per Project
Number of Days Needed
Weight par Loaded Truck
Average Weight of a Material Truck

On-Site Soil Excavation
Yards par Load
Material to be Moved (assume cover amounts same)
Material to be Moved (assume cover amounts sane)

Trucks per Day
Number of Trucks from Piles to Staging Area/Crusher
Tore Material Loaded per Truck
Weight per Loaded Track
Average Weight of a Material Truck

Off-Site Material Removal

Cubic Yards of Material to be Removed
Number of Truck Trips to Staging Area
Trucks pa Day
Weight of Material Loaded per Truck
Weight per Loaded Truck
Average Weight of a Material Truck

Number of Train Cars
Capacity per Train Car (tors)
Total Tons of Material Removed.
Train Cars per Year
Train Cars per Day (also Trucks to Stagir• Area)
Tors Loaded per Day

Travel Distances

On-Sie Matseral Transport
Length of UNPAVED Roadway - to Storage Area
Length of PAVED Roadway

Off-SIte Materal Removal
Length of UNPAVED Roadway - storage area to staging area

Length of UNPAVED Roadway- to paved roadway

Length of PAVED Roadway

(cubic yards)
(wheels)
(tons)
(tenr)

(pounds/cubic foot)
(petascubic yard)
(square feet)
(feet)
(cubo yards)
(tons)
(trucks/project)
(trucks/day)
(yards/day)
(pourds/cubic foot)
(brrs4project)
(daoproject)
(tons)
(tons)

(cubi yards/oad)
(cubic yards)
(tons)
(trucks/day)
(truck tips/project)

(tons)
(tons)

(c-ic yards)
(track tops/project)
(trucks/day)
(tons)
(tons)
(tons)

(tons)
(tore)

20 Given
12 Given
15 Given
42 Weighted Avg Weight (material trucks & barfieddratoage btucks)

105 From Table 2
2,835 Pounds per Cubic Foot x 27

310.687 CAD-based Estimate
1 Given

11.507Aa x eDept 12T
16.311 Tore from Table 2

575 Cover Needed / Yards per Load
24 Assumee3Loadsper Howr / 8 Hours Day

480 Yards per Load x Trucks per Day
105 From Table 2

16,311 Pounds per Cubic Yard / Yards of Cover
24 Number of Trucks I Yards pea Load
43 Tons Material Moved v Ton par Empty Truck
29 Average of Empty Truck and Loaded Material Truck

20 Given
1,320 From Table 2
1.871 From Table 2

24 Assume 3 loads per Hour / 8 Hours Day
66 Cubic Yards / Yards per Load
28 Tons Material Moved I Number of Trucks
43 Tore Material Moved + Ton per Empty Truck
29 Average of Empty Truck and Loaded Material Truck

75,320 From Table 2
3.766 Cubic Yards / Yards per Load

24 Assume3loadsper Hour / 8Hours Day
35 Number of Truck Trips I Total Tons Material Removed
50 Tore Material Loaded pr Truck + Tons per Empty Truck
32 Average of an Empty Truck and a Loaded Material Truck

1.452 Tons of Material Removed / Capacity per Train Car
90 given

130.688 Tore from Table 2
726 Number of Train Cars / 2 (represents the two5 month periods)
6-9 Trans per Year / (Weeks per Year x Days per Week)
622 Capacity per Train Car x Train Cars per Day

1,000 Weighted average lenrth for various soil excavaiton areas
1650 Trip Length for Cover Delivered

1.100 Trip Length for Material Removed
1.200 Trip Length for Cover Delivered
1.650 Trip Length for Cover Delivered

(feet)
(feet)

(feet)
(feet)
(feet)

•

. SMC 

Off-Site Disposal and License Termination 

• 

Table N-12a 
Air Emission Details -Materials and Travel Distances 

Common Truck Assumptions 
Yards per Load 
Average Number 01 WOOeIs peo-Truck (10 unloaded. 14_) 
Weight peo- EmplyTruck 
Average Weight of All Trucks 

Soil Material for the Removed Pile Areas 
Cover SOiI- Densily 
Cover Soil- Density 
T01aI Storage Yan! Area 
Deplll of Cover 

O .... Site Soil Excavation 

Number 01 Yards 01 TopsoI1 Nee<Ie<I 
Tons 01 Topso8 Needed 
Number of Trucks 
Trucks peo- Day 
Yards per Day 
Pounds per Cubic Fool 
Ton per Project 
Ntrnber 01 Days Nee<Ie<I 
Weight per Loaded Truck 
Average Weight of a Material Truck 

Yards per load 
Material to be Moved (assume rover amounts same) 
Material to be Moved (a;sume rover amounts same) 
Trucks per Day 
Number 01 Trucks from Piles to Staging Area/Crusher 
Tons Ma\erialloaded per Truck 
Weight per loaded Truck 
A""'age Weight 01 a Material Truck 

Off-Site Material Removal 

Travel Distances 

Cubic Yards of Mateilat to be Removed 
Number of Truck Trips to Staging Area 
Trucks per Day 
Weight of Material loaded per Truck 
Weight per Loaded Truck 
Average Weight 01 a Ma\eJ\aI Truck 

NumberofTrain Cars 
capac;ty per Train car (tons) 
Tolal Tons 01 Material Removed, 
Train cars per Year 
Train cars per Day (also Trucks to Slaglng Area) 
Tons loaded per Day 

On-Sile Material Transport 
lenglll of UNPAVED Roadway -to Siorage Area 
lenglll of PAVED Roadway 

Off.-SIIe Malerial RernO'Iai 
lenglll of UNPAVED Roadway - storage area 10 staging area 
lenglll of UNPAVED Roadway - 10 paved roadway 
Lenglll of PAVED Roadway 

• 

(cubic yarns) 
(wheels) 
(Ions) 
(Ions) 

(poundsicubic fOOl) 
(poundsicubic yard) 
(square feet) 
(feet) 
(cubic yords) 
(tons) 
(trucks/project) 
(trucks/day) 

. (yards/day) 
(poundsicubic foot) 
(tonsJproject) 
(dayslproject) 
(tons) 
(tons) 

(cubic yanlsIIoad) 
(cubic yards) 

, (tons) 
(trucks/day) 
(truck IJjpslproject) 
(1O<lSItrucI\) 
(tons) 
(tons) 

(cubic yards) 
(truck IJjpslprojecl) 
(truckslday) 
(tons) 
(tons) 
(Ions) 

(tons) 
(tons) 

(tons) 

(feet) , 

(feel) 

(feel) 
(feel) 
(feel) 

20GIvon 
12GIvon 
15 Given 
42 Weighled A"9 Weigh! (materiaf trucks & barrierldrainage!rucks) 

105 From Table 2 
2.835 Pounds per Cubic Foot x 27 

310.687 CAD-based Estimate 
1 Given 

11.507 Area x Dep\h /27 
16.311 Tons from Table 2 

575 Cover Needed / Yards per load 
24 Assume 3 Loads per Hour / 8 Hours Day 

480 Yards per Load x Trucks per Day 
105 From Table 2 

16.311 Pounds per Cubic Yard / Yards of Cover 
24 Number of Trucks / Yards per load 
43 Tons Material Moved + Ton per Empty Truck 
29 Average of Empty Truck and loaded Material Truck 

20 Given 
1.320 From Table 2 
1.871 From Table 2 

24 Assume 3 loads per Hour / 8 Hours Day 
66 Cubic Yards / Yards per Load 
26 Tons Material Moved / Number of Trucks 
43 Tons Material Moved + Ton peo- Empty Truck 
29 Average of Empty Truck and loaded Material Truck 

75.320 From Table 2 
3.766 Cubic Yards / Yards per Load 

2,4 Assume 3 loads per Hour / 9 Hours Day 
35 Number ofTruck Trips / Tolal Tons Material Removed 
50 Tons Material Loaded per Truck + Tons per Empty Truck 
32 Average of an Empty Truck and a loaded Matenal Truck 

1.452 Tons of Material Removed / Capaclly p..- Train Car 
90 given 

130.689 Tons from Table 2 
726 Number ofTrain cars / 2 (represents lIle two 5 monlh periods) 
6.9 Trains per Year / (Weeks per Year x Days per Week) 

622 Capadly per Train Car x Tmin Cars per Oay 

1.000 Weighted average length for various soil excavation areas 
1650 Trip Lenglll for COVe< Delivered 

1.100 Trip lenglll for Material Removed 
1.200 Trip Lenglll for cOve< Delivered 
1.650 Trip Lenglll for Cover Delivered 



SMC

Off-Site Disposal and License Termination

Table N-12b
Air Emission Details - Scheduling

Project Operational Times
Off-Site Disposal

Working Hours

Project Duration

Days per Week
Weeks per Year
Hours per Day

Total Years
Total Months
Months each Year
Total days per year

(days/week)
(weeks/year)
(hours/day)

(years)
(months)
(months/year)
(calendar days)
(work days)

5 Assumed
21 Assumed

8 Assumed

2
10 Given (see Project Schedule)

5 Given (for 2 years)
147
105

Soil Cover for Removed Piles (work days) 210 Assumed

210 Calculated
Calculated

Days to Remove Material from Storage Yard to Crusher/Train (project work days)
Bring Crushed Material to Train (project work days)

Equipment Daily/Annual Operating Rates

Loader(s)

Dozer

= Number of Equipment
= Maximum Operating Hours per Day
= Maximum Operating Hours per Day FOR ALL
= Operating Hours per Year
= Operating Hours per Project

= Number of Equipment
= Maximum Operating Hours per Day
= Maximum Operating Hours per Day FOR ALL
= Operating Hours per Year
= Operating Hours per Project

= Maximum Trucks per Day
= Number of Trips per Month
= Number of Trips per Year
= Number of Trips for Project

= Maximum Operating Hours per Day
= Operating Hours per Year
= Operating Hours per Project

= Operating Hours per Day
= Operating Hours per Year
= Operating Hours per Project

Dust Control Truck

Crusher

Train

(hours/day)
(hours/day)
(hours/year)
(hours/project)

(hours/day)
(hours/day)
(hours/year)
(hours/project)

(truck/day)
(trucks/month)
(trucks/year)
(trucks/project)

(hours/day)
(hours/year)
(hours/project)

(hours/day)
(hours/year)
(hours/project)

1
8 Assumed
8

840 Assumed
1680 Assumed

1

8 Assumed
8

840 Assumed
1680

1 Assumed
22 Assumed

105 Assumed
210 Assumed

2 Assumed
210 Assumed
420 Assumed

1 Assumed
105 Assumed
210 Assumed

SMC 

Off-Site Disposal and License Termination 

Table N-12b 
Air Emission Details - Scheduling 

Project Operational Times 

Working Hours 

Project Duration 

Days per Week 
Weeks per Year 
Hours per Day 

Total Years 
Total Months 
Months each Year 
Total days per year 

Soil Cover for Removed Piles 

(dayslweek) 
(weekslyear) 
(hours/day) 

(years) . 

(months) 
(months/year) 
(calendar days) 
(workdays) 

(work days) 

Days to Remove Material from Storage Yard to CrusherfTrain (project work days) . 
Bring Crushed Material to Train (project work days) 

Equipment Daily/Annual Operating Rates 

Loader{s) = Number of Equipment 
= Maximum Operating Hours per Day (hours/day) 
= Maximum Operating Hours per Day FOR ALL (hours/day) 
= Operating Hours per Year (hours/year) 
= Operating Hours per Project (hours/project) 

Dozer = Number of Equipment 
= Maximum Operating Hours per Day (hours/day) 
= Maximum Operating Hours per Day FOR ALL (hours/day) 
= Operating Hours per Year (hours/year) 
= Operating Hours per Project (hOUrs/project) 

Dust Control Truck = Maximum Trucks per Day (trucklday) 
= Number of Trips per Month (trucks/month) 
= Number of Trips per Year (trucks/year) 
= Number of Trips for Project (trucks/project) 

Crusher = Maximum Operating Hours per Day (hours/day) 
= Operating Hours per Year (hours/year) 
= Operating Hours per Project (hours/project) 

Train = Operating Hours per Day (hours/day) 
= Operating Hours per Year (hours/year) 
= Operating Hours per Project (hours/project) 

Off-Site Disposal 

5 Assumed 
21 Assumed 

8 Assumed 

2 
10 Given (see Project Schedule) 
5 Given (for 2 years) 

147 
105 

210 Assumed 

210 Calculated 
Calculated 

8 Assumed 
8 

840 Assumed 
1680 Assumed 

8 Assumed 
8 

840 Assumed 
1680 

1 Assumed 
22 Assumed 

105 Assumed 
210 Assumed 

2 Assumed 
210 Assumed 
420 Assumed 

1 Assumed 
105 Assumed 
210 Assumed 

• 

• 

• 
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Off-Site Disposal and License Termination

Table N013
Material Description

Parcel # Material Type Volume Pile Material Density Mass Percent of Pile Percent of Pile Percent of Pile Sift* Moisture* AP-42 Material" Area Type
Size for Project To Be To Be To be Crushed Match

Moved Removed
(cubic yard) (acre) (Ibs/ft') (g/cm

5
) * (tons) (%) (%) (%) (%) (%)

I Excavated Soil Mixed with Slag 15,000 0.9 120 1.9 24,300 0 100 0 9.0 12.0 Cover Primary Control
Area

2 Excavated Soil from 0111 1,000 0.2 105 1.68 1,418 0 100 0 9.0 12.0 Cover Primary Control
Area

3 Canal Slag (in & Out of Supersacs) 3,000 0.2 165 2.6 6,683 0 100 0 5.3 0.92 Slag Primary Control
Area

4 Slag 30,000 1.0 140 2.2 56,700 0 100 50 5.3 0.92 Slag Primary Control
Area

5A Slag 2,600 0.2 140 2.2 4,914 0 100 50 5.3 0.92 Slag Primary Control
Area

5B Demolition Concrete 2,400 0.3 120 1,9 3,888 0 100 50 3.9 2.10 Limestone Primary Control
Products Area

6 HI-Ratlo Slag 2,000 0.3 140 2.2 3,780 0 100 100 5.3 0.92 Slag Primary Control
Area

7 HI.Rato Slag & D111 Flex Kleen Bags& 1.000 0.3 130 2.1 1,755 0 100 0 5.3 0.92 Slag Primary Control
D016 Polishing Compound Contaminated Area
Equipment & Cleaning

8 Baghouse Dust 13,000 0.9 100 1.6 17,550 0 100 0 13.0 7.0 Flue Dust Primary Control
Area

9 Baghouse Dust Mixed with Slag 4,000 0.4 145 2.3 7,830 0 100 50 5.3 0.92 Slag Primary Control
Area

SC On-Site Soil Consolidation 1,320 0.5 105 1.66 1,871 0 100 0 9.0 12.00 Cover Primary Control
Area

CVR1 Cover for moved pile areas 11,507 0.25 105 1.68 16,311 100 100 0 9.0 12.00 Cover Staging Area

DP1 Staging Area Day Pile 75,320 0.1 129 2.06 130,686 0 100 0 7,1 4.1 Weighted Avg. Staging Area

OP2 Crusher Day Pile 21,500 0.1 139 2.23 40,446 0 100 100 5.2 1,0 Weighted Avg. Staging Area

Weighted 131 2.1 7.07 4.11
Average

Controlled Materials:
Total = 75,320 cubic yards

130,688 tons
Amount Removed = 75,320 cubic yards

(not including day plies) 130,688 tons
Amount Crushed - 21,500 cubic yards

(not Including day piles) 40,446 tons

Moisture and Silt percentages are from EPA's AP-42 Chapter 13.2,4, Table 13.2.4.1

• Off-Site Disposal and License Termination 

Table N-13 
Material Description 

Parcel # Material Type Volume Pile Material Density Mass Percent of Pile Percent of Pile Percent of Pile Slit- Moisture- AP·42 Material- Area Type 
Size ' for Project To Be ToBe To be Crushed Match 

Moved Removed 
(cubic yard) (acre) (Ibs/ft') (g/cm') , ,(tons) (%) (%) (%) (%) (%) 

1 Excavated Soil Mixed with Slag 15,000 0.9 120 1.9 24,300 0 100 0 9.0 12,0 Cover Primary Control 
Area 

2 Excavated Soil from 0111 1,000 0,2 105 1.68 1,418 0 100 0 9.0 12.0 Cover Primary Control 
Area 

3 Canal Slag (In & Out of Supersaes) 3,000 0.2 165 2.6 6,683 0 100 0 5,3 0.92 Slag Primary Control 
Anaa 

4 Slag 30,000 1.0 140 2.2 56,700 0 100 50 5.3 0,92 Slag Primary Control 
Area 

SA Slag 2,600 0,2 140 2.2 4,914 0 100 50 5.3 0.92 Slag Primary Control 
Anaa 

5B Demolition Conaete 2,400 0.3 120 1,9 3,888 0 100 50 3.9 2.10 Limestone Primary Control 
.. Products Area 

6 Hi-Ratio Slag 2,000 0.3 140 2.2 3,780 a 100' 100 5.3 0.92 Slag Primary Control 
Area 

7 Hi-Ratio Slag & 0111 Flex Kleen Bags & 1,000 0.3 130 2.1 1,755 0 100 0 5.3 0.92 Slag Primary Control 
0116 Polishing Compound Contaminated Area 
Equipment & Cleaning 

8 Baghouse Dust 13,000 0.9 100 1.6 17,550 0 100 0 13.0 7.0 Flue Dust Primary Control 
.. Area 

9 Baghouse Dust Mixed with Slag 4,000 0.4 145 2.3 7,830 0 100 50 5.3 0.92 Slag Primary Control 
Area 

, 

SC On·Slte Soil Consolidation 1,320 0.5 105 1.68 1,871 0 100 0 9.0 12.00 Cover Primary Control 
Area 

CVR1 Cover for moved pile areas 11,S07 0.25 105 1.68 16,311 100 100 0 9.0 12,00 Cover Staging Area 

, 
OPI Staging Area Day Pile 75,320 0.1 129 2.06 130,688 0 100 0 7,1 4,1 Weighted Avg. Staging Area 

0P2 Crusher Day Pile 21,SOO 0.1 139 2.23 40,446 0 100 100 5.2 1,0 Weighted Avg. Staging Area 

,-

Weighted 131 2.1 7.07 4.11 
Average 

Controlled Materials: 
Total = 75,320 cubiC yards 

130,688 tons 
Amount Removed = 75,320 cubic yards 

(not including day piles) 130,688 tons 
Amount Crushed D 21 ,500 cubiC yards 

(not Including day piles) 40,446 tons 

-MOisture and Silt percentages are from EPA s AP 42 Chapter 13.2.4, Table 13,2,4-1 
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Off-Site Disposal and License Termination

Table N-14 E = k(O.0032) x (UI5V)1' I (M/2)IA

Material Handling - "Drop Emissions, Ennisr.t fator equaton frorri AP-42 6t8 Edlon Secton 13.2,4, Nowmbwr 2006

TN. 'dr ,Oo 6, 0.0.0fcto 0-f for art batc d11.60800 uera dllN1hl.6 kW rw. AJ608g leafth
d o~ppoq .n .8rv when 6 meter W 4 o W Ino Plaa ft drop arr1004.,. 606.4.10,48604 wlth y eac sll .4.06,d I ft
annatenfao6e,f6orthetproaaa Thw. 6 4,1 0, fwop .10l.. o0 .f,4.40rwnood 61611.,606
d4.gy61b ora. and oo malarial.

0040060110or M~owd Plas 210 days/project
Wt10811 Rn'o00 to 0.0Wr 210 days/pro*61
kle.104,1 Reome:. (tOoln loadir 2 10 daya/P1e01

I Ill U E
Percent of Pe r-,Mt o p.roM& of w w &*WS Mean• toCloGhmwd Claead A;&

Mlu6 Poro.Wl Pi. & MWtendl Type Tak Area Typ Number of Mrl,,I Ple e le pea P Mi b. Handled IM.ateal PerS1ire. Pario00lt. 81.6 Mo4oturt wInd Emihlon Emslso. Entlslon.

Type working 00wy Anmounts KtoV0d Rlmon d CruhedI AmnOnts 61 folul4lo Content SpW Factor

fouew lect) (tolr•cl %c t%)) (on.) (lb 64 l ntone1 0.dimeoro) M%) (1mph6) (on0) fib0 (u6prp11t1

Loader0Unloading I E.m 0tod Sol0l.0 d wth Slag 8 iMsRlalRemoval to C10r or Tr0in Primary Control 210 24,300 0 0 100 0 24,300 116 PM10 0.35 12 0.7 1.06.04 2.2.-02 2.33.03

Are
PM2.5 0.053 12 6.7 2.06-5 3.3E.-03 3.46.04

Lo.d.r Unloadhlg 2 col.td SOO ft.o D0111 M tl. 1n Rl mol.n to C-h10 r 1o Tr101 Primary Control 210 1,416 0 100 0 1,416 7 PM10 0,35 12 6,7 1.64.04 1.3E-03 . 1.3E0'4

Area
PM0.5 0.053 12 8.7 2.80-05 1.6E404 2.04.00

Lood.r Unlodlng 3 Cana1 Slog (In & Out of 0Mitered Ronlsl 100004h.101 Train Pr010ry Con0ol 210 6.883 0 100 0 6.683 32 PI1t0 0.36 0.62 8.7 6.6E'03 2.2E.01 2,3E.02

07up0nuat) Are
PM2.5 0.053 0.62 8,7 1.01.03 3.3E.02 3.6E'03

Loader Unloading 4 Slag lMl.lo R 0oml0 to C10 4r or Train Prmalry Control 210 50.700 0 100 50 50,700 270 PM10 0.30 0.92 8.7 5.8e.03 1.1E4'00 1.6E-01
Area

PM2.6 0.063 0.02 6.7 1.0E'03 2.0-01 2.9E-02

Loader Ulioading SA St.g Miet1lit Rumowl to Cru1 0r or Train Primary Contro 210 4.614 0 100 s0 4,914 23 PMI0 0.35 0.62 8.7 6.8E-03 ,4.S-01 1.7E.02

PM2.5 0.003 0.02 8.7 1.0E.03 2.4E.02 2.5E-03

Loader Uildoedq 58 DloIlton Co01nr1et Meal Remol to C-h01er or Train Primary Contol 210 3,888 0 100 50 3,868 19 PI00 0.30 2,1 6.7 2.1 E-03 4.06002 4,2E'03
Am.a

PM2.5 0.053 2.1 6.7 3.3E.04 e.04.03 0.3E-04

Lolder unto0ding 6 H10.66 Slag hMbt .Rernool to Cruaetl or Train Prl.ry Control 210 3,760 0 100 100 3.780 18 PM10 0,35 0.02 6.7 6.64.03 1.2E-01 1.3E-02

PM2.6 0.35 0.92 6.7 6.6E-03 1.2E.01 1.3E.02

Load. Unloading 7 HIRo S8lg & 0t111 Fax MeK n WrWd Remonwl to Crueller or Train Prim P6ary Control 210 1,700 0 100 0 1.765 6 PM00 0.30 0.92 8.7 6.6.023 5.7E.02 8.0.E03
B•$. & Dl 16 Perlhhg Are.

Compound Contsenrulted

Equipmenlt a Cleaning
PM2.5 0.053 0.62 8.7 I.00'03 106P03 g.1 .E'04

Loader Unloading a Ba~house Dust WtetaRemonsl toCrus or0Traln Pr0nary0Control 210 17,5w0 0 100 0 17.55 84 PM10 0.35 7 6.7 4.0E-04 3,3E-02 3,5E03

PM2.5 01053 0 7 8.7 1O.04-05 6.8E03 5.31.04

Load. Unloading 6 6gh 1 Do0Mad11Sg 6at.risRer0owl to61r6lh01 rarTal4n Pr61aryCon6ol 210 17.0 0 100 50 7.30 37 PM10 0.36 0.72 8.7 4.0E-03 2.5E-01 2.,.-02

PM12.5 0.053 0.72 8.7 1.01503 3.0E402 4.0E-04

Load. Urdodig 8C O6-Sk ISo Cwa4olde• o Vlatea M.ll Remow1 l to CrusnroTrain Prima 061Co6r1l 210 1071 0 100 0 1.871 , PM10 0.35 012 6.7 6.gE-04 .0 ,7E303 4.7E-04

Am.*
PM2.5 0.053 12 8.7 12.8050 2.5E4.024 2.4.05

COwr PI.oement 80 CVRI Cawr for1. 0o0d put , 16161 80 C-a1r for 01d0 Plot Stagirn Arna 210 1,6731 100 100 0 321872 655 PM10 0.35 12 8.7 1.8.04 2.74.-02 3.=.04

PM2.5 0.053 12 8.7 2.80.05 4.4E-M0 2.7E-04

L.ode Unloading DPI Sten4.r Am Day Pile N% n R 0mowl to Crer or Train Stging Am 210 130,0 0 100 0 130.008 822 P1010 0.30 4.1 8.7 6.44E04 5.2E-01 5.4E-02

PM12.8 0.053 4.1 6.7 1.3E604 7,.E.00 8.3.-03

L-o.d4 Unkll OP2 Cr.uoelr DayPI MPtoI R Removal to Crueller or Train Staging A 210 40.446 0 100 100 40,446 103 PM10 0.30 0.8 8.7 0.3E-03 1.200800 1.3E-40

PM2.6 0.053 0.98 8.7 0.5E-04 1,8E.01 1.91E-02

a Hour Oay O0ly Annual Annua Annual

PrimarylContro Ana PM10 2.70 6.00 280 0.144 0.289

PW.8 . 0.82 0.00 54.7 0.027 0.005

St0oV Arela PM10 1.78 0.00 1o8 0.002 0,160
Pw.5 0.27 0.00 28.0 0.014 0.0280

Es6t. base d M6AP-42 Chaptor 13,2.4 . A*gg==mgl Handling and Stokgo PPo.t M.toIl moisture content ar metal values of Wrn4lar materials from AP42 Table 13.2.4.10 ad ft mean wind &pow Is from Local CIma1tol8glc0 l Data (ISSN 010064M30) Ph11 .40, Pe6n0y60 .

SMC 

Off-5lte Disposal and License Tennlnatlon 

Table N·14 E = k(O.0032) x (U/S('t (M/2)1.4 
Material Handling. "Drop Emissions' Emiulon factor .qUlton ftom AP--42 5th Edition Seeton 13.2.4, No ... mb.r 2000 

Soil COlollr for Mololld Pie. 210 
MateriallWmo ... 11o Crusher 210 
Mlt,riaI Remo ... , (train IoId, 210 

P'~Ofltof Pereento( P.rc:entof 
""'10,l1li P.r~1# Pie & Mllierial Type T .. k Ar ... T}PO Number of Mlterlal PII, Pie Plio 
T,.. ~~~: to~'"n,~:d 

..,vod Romo ... d CNshod 

" " " 
L.Older UnIoldng • ElC .... ted Sol Mx.d IMlh Slig Materl.ll Remo-..I to Crulher or Tta" Primary Control 210 24,300 0 .00 0 .... 
La.eMr U.w.dng 2 ~V8tod Soil from 01'1 Material Remowlto Ct'\Jahor or Tt .... PrmaryContrvl 2.0 1,.'8 0 '00 0 -
Loader U'*>Id"Q 3 canal Slltg (In & o.stof M1terlal Remowl to cru""'r or Trart Prmery Control 2.0 "'83 0 '00 0 

SuperNel) .... 
Loader UnIoadrtg • .... Mlt.rIII Remowl to eru .... , Of Trert Prmary Control 2'0 .se,100 0 .00 50 -
LOIOI' Ur10adng .A ... , Material Remowl to Crusher or Tran Prma,.,. Control 2'0 4,Ot4 0 '00 50 

"' .. 
LOIderU~dhQI OIl Demo~Co~te Mlt.rIaI Ramowl to Crusher Of Tra" Prma,.,. Control 2'0 3 .... 0 '00 so ... , 

-
L0808f U~d"O • HJ.Ralio Slag Mlt.iII R.mowl to CN"'" or Tftn Prma,.,. Control 2'0 3.780 0 '00 '00 -
Loader UrWoad~ T HI-ofWUO Sag & 01 " Flell KJeoen Mawrlal Remo ... 1 to CN .... r or Tran Prmary Control 210 1,7" 0 '00 0 

BIOI & 0118 PoIllhi'lg "'" Compol.l'od COntarnNted 
E ..... m""&.CIoon ... 

LoaOlr tJno.di'lg 8 B.;hoUM Cult MlterlaI Rernowl to Crulhtr 01" Tran Prime,.,. Control 2'0 t7.&50 0 '00 0 .... 
L080er UnIoad"O • e.~. Dull M.:I..tf'I Sleg Mlt.w Rome ... ' to Cl\Iaher or Tra" Prinary Control 2'0 1.830 0 '00 50 .... 
lo .... V ....... SC 0n-S1te SolI Con30ldltlon Mlt:orlal Remowl to CnJhr Of Tra" PrWnaryContrtlI 2.0 1,871 0 '00 0 .... 
eo...,. P\aen.nt CVR. CO .... r for moved pile a,... SolI Cowr~' Iwto .... q Pie. S",,'<I_ 2'0 10,311 '00 '00 0 

l ..... V ....... OP. S"'I'Q_O.yPlIo MlteriaI Romo .... t to Cruaher 0( Tr." S",,'<I_ 2'0 130.081 0 '00 0 

loo ... vnoo .... OP2 CNshor Dey Pie Meterill RomOVll to Crusher 01" Train 

8 __ 

2'0 40 .... 0 '00 '00 

dov>lOroj,ct 
dov>lO<Ol,ct 
dov>/oroj'ct 

... _to 
be ""..010. 

ten. 

24,300 

1,.'8 

•. 083 

5e,700 

4,014 

3.888 

3.780 

1.755 

11.5S0 

7.830 

1.871 

32.822 

130.088 

40 .... 

Mllterlal 
Amoun1l 
tonsldlv) 

'" 
7 

32 

270 

23 

•• 

•• 

• 

.. 
37 

, 

.SS 

.22 

"3 

Prime,.,. ConRI NH 

s .. , ....... 

n •. O'op cm'-lon" fctw ~tI fQr IhI bR:h dropping fA m .... wHlllc.Md til urM.ded. Although bitch 
d~ DCIC .... wn.t IMW"''' ~ Into pia. ... chIP wnl_en ... 1OCIdd with..,. ctI'ity •• n.IudId In h 
-.1AIon f-=-w far !hoM pn:ICeI-' ",. ••• -..0 dlql pcInb fer oedI t.IIk ofNlIIri" ~ b bin. m ... 1II 
dnc'ytt~. WId C#'IfIlMlwiII, 

k M U E - ....., C.biMo.! 

c_ 
~ 

p,rtIcl.Hte P,r1IeLilteSlm ...., ..... Wi..o Em""n Emisalorla Emlaslon. 
SID -.. ... Content 

~= 
F .... 

dlmensiorMas " ~1fOn ~Id.v\ IOI"J rQocl 

-
PM10 0." '2 •. 7 I,QE-04 2,2E.o2 2,3E.03 

PM2.5 0.053 '2 •. 7 2.BE.Q5 3.3E-O:) 3.4e·04 

PM10 0." '2 •. 7 1.0eo04 1.3E.03 1.3E..(M 

PM2 . .s 0.053 '2 •. 7 2.8E-05 1.0Eo04 2.0E.05 

PM10 0." 0.02 •. 7 0,8£.Q3 2.2E'()1 2.3E'()2 

PM2 . .s 0,053 0.02 ..7 1.0E.03 3,3E.o2 3.SE.03 

PMtO 0." 0.02 8.7 0.8E.03 I..E<OO 1.0e.o1 

PM2.5 0,063 0.02 •. 7 1.0E-03 2.8e.o1 2.;e.o2 

PM10 0." 0.02 8.7 0.8E-03 t.OE.()1 1.7E.o2 

PM2,S 0.0'3 0:02 •. 7 1.0E..03 2,4e.o2 2.SE.03 

PM10 0.' .. 2.' •. 7 2.1 E.03 4.0E-02 4.2Eo03 

PM2.! 0.053 2.' •. 7 3.3E..(M e.OE.03 e.3E..(M 

PM10 0." 0.02 •. 7 CUE.03 1.2£-01 1.3E.o2 

PM2.S 0." 0.02 •. 7 IUE..03 1.2E-01 1.3e.o2 

PM10 0." 0.02 ..7 0.8E..03 !.7E.o2 e.oE.03 

PM2.5 0.053 0.02 •. 7 1.0E-03 8.OE-OO 0.1E-Q4 

PM10 0." T ..7 4.oE-04 3.3E-<l2 3.sE-OO 

PM2.S 0.053 7 •. 7 O.OE-oS '.OE-OO 5.3E-04 

PMtO 0." 0.02 •. 7 0.8Eo03 2.5E-01 2.TE-<l2 

PM2,5 0.053 0.02 e.7 1.0E.Q3 3.0E-02 •. 0Eo03 

PM10 0.3$ . '2 8.1 1.oE-04 1.7&03 1.8E-o< 

PM2.5 0.053 '2 •. 7 2.6e-05 2.!Eo04 2.7E.05 

PM10 0." '2 •. 7 1.QEo04 2.0E.Q2 3.1&03 

PM2.5 0.053 '2 •. 1 2.6e-os UE-OO 4.oE..04 

PMi0 0." .. , •. 7 e.4E-G4 5.2'-<l' 5.!E-oZ , 
PM2,5 0.~3 ... •. 1 1,3Eo04 7.0Eo02 8.3E.m 

PMtO 0." 0.08 •. 1 o.oE-OO 1.2E+oo 1.3E-01 

PM2.a 0.053 0.08 •. T Q.SEo04 1.8E-01 1,OE-02 

...... ........ i' 

a HO!I.Day Dey MnJaI Am .. Am'" 
(lbo/"y) (-v) (lbolprojoc') (1OnIyn,) (1DnIO"'jOC1) 

PM10 2.15 0.00 2SQ 0.1 .... 0.280 
PIAU 0.62 0.00 ".1 0.027 0.,," 

PM1Q '.n 0.00 ... 0.002 0,185 
PM2.6 0.27 0.00 28.0 0.0'4 0.0280 

e-am •• bIHd on A.P-42 ChI: fer 13.2.4. .feHInCII "'S_ Pin. Matenal moi:s1Ln cont.-rt are mun VIfua d almllit materials from AP .... 2 Table 13.2.4·1 eret tie mAn Wlret ..... II from Local Clmatoto leal Dall ISSN 01~ Ala. P.,,,, "" . 
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Table N-15
Matedal Handling . Activellnective Pile Emissions

041111.01. 9.0...,.,. .8011 p.0., .014 be .188.4,, he e.g yes,. 00. .,,5ep800 *848 oh Ole 0~~e .00 be .g,..,e U,. K,., o e.g 11.1 ee 19008.0.0014 CIa.
OeoCa 00111. cOca pllaend .8.108.1.488418018.84844.

Amou.nt ( Pp. Annual Full" E01"0.4 Ca.culatw. c04tuld C.•uMW Pl Ftg0I4 018.40.0 C0.wt.d0. C.C1k.tled c l.w

P9nald M9.atal AC".0 AN. Type e0.0rn0t E$•e080t8 W be M-Iffle-ousd CendrODlye Pe0ust.e F7.89o En~tson. E1laessoa 0110408,. PEmisa.e. Pu8 F0tir Ef flhs Enl.ethon Eroo.one

Nutnt Type PI. $I Pi gne 4o $a. bt/tntlt $1. Site01d

1 .Vw d $.11 Mud w
0

•
4 

Sag sta0M Pfnory conS88 24.300 0.9 100 24.300 20 PMI0 5.3 5.87 111 O.$E-02 PM2., 0.905 0.84 1.VE001 8.4E-03
A-m

ned.. 24.300 0,0 100 24,300 a PMI0 1.7 1.53 8.053 4.3E.03 P142.5 0.20 0.23 1.30E00 6.5E-04

2 Extio88 6.11 N-011 Ad"ye Ppdioy Confoo 1,410 0.2 100 1.416 1 Plu0 0.3 1.01 1.1 0.70-04 PM2.5 0.55 0.15 1,71.01 8.70.05
A-m

es.d. 1.415 0.2 100 1,415 2 P8800 1.7 027 0.04 2.7E-04 PM2.5 0.08 0.04 8.2E0.2 4.10-05

3 Cai sag (in & cut d . Up4 sisct) A.11. Poriary Con"111. 8,83 0.2 100 0.083 5 PM.10 8.3 1.20 0.4 3.2E-03 PM2.5 0.05 0.18 9.7E-01 4.0.-04
A-m

1n-t1. 0,,883 0.2 100 8,5803 2 P510 1.7 0.32 0.85 3.2E.04 PM2.5 0.20 0.00 9.80-02 4,09-05

4 Slag A,1 Pm1ry Cun88f 58,700 1.0 100 58.700 40 PMI0 0.3 0.85 M0 1.50-01 PM2.5 0.905 . 0.98 4.51+01 2.3E.02

An58
8oanhio 55,700 .10 0000 58.700 13 PM10 1.7 1.77 . 22 1.2E.02 PM2.0 0.28 0.27 3151E0X 1.7t.03

6A Slag Ad.0 PTrao ConS 4.904 0.2 100 4.914 4 Plt0 e.3 1.20 4.97 2.5E"03 PM2.5 0.95 0.10 7.TW.01 3.80.04

Ansa

In.".08 4.914 0.2 100 4,914 2 PM00 1.7 0.34 0.88 .0.4-04 PM92.5 0.28 0.05 1.01.01 8.1E-08

58 Oeooo4l Co-ord Ad.2 PT10ary ConW00 3.588 0.3 100 3,8a8 3 PMI0 0.3 1.55 5.90 3.01.03 PM2.8 0.95 0.21? 8.01.0 4.5E.04

Anl
In.e0ve 3,88 0.3 100 3.8 2 Plu0 1.7 0.81 0.00 5.10.04 PI'2. 0.28 0.41 1.5-01 7,7e.05

8 H"Rafts8 4l A08' PL5l-y ConPM 3,780 0+3 100 3,700 a PMI0 083 2.02 0.12 3.11-03 PM2.5 0.85 0.31 9.310.01 4.9E.04
A-e

9-1.08 3.780 03 100 3.780 2 PMI0 1.7 0.54 1.09 5.4E.04 PM2.5 0.20 0.08 '1.00-01 8.2E.05

7 Mt.000o 8" & 0111 Flax Kim Boags 4 08 Po ry Co11 1.758 0.3 100. 1.755 1 PM10 0.3 1.70 2.40 1.2E.03 PM2.5 0.95 0.20 3.81-01 1.8Z-04

0 10 Polshing Cloinvun 0 Cneml88 on.8d A-e
Ea~Wrpnt & Clowl

na1va 1.755 0,3 100 1.755 2 pM00 1.7 0,40 0.92 4.80-04 PM2.5 0.28 0.07 1.40-01 8.0.-00

8 . . D0ust Ad04. Prnesry Con84 17,550 0.9 100 17.500 14 P4lu0 8.3 5.88 83 4.15-02 PM2.5 0.95 0.8I8 .3501 0.30-03
Ana,

I-111. 17,580 0.9 100 17,560 4 pMI0 1.7 1.58 8.37 3.2E.03 PM2.5 0.20 0.24 9.80-01 490.-04

8 asoosue Due d Mbed Wlh Slbg A4.. Prl.0ryCon8r 7.830 0.4 100 7.000 8 PM10 8.3 2.77 7.4 8.7E8-03 PM2.5 0.98 0.42 2.0E+00 1.3E-03
Anas

80. 7.830 0.4 000 7.830 2 PM10 1.7 0.78 1.50 7.51.04 PM2.8 0.26 0.11 2.31-01 1.E-04

sC on.-l8,•*1 C0Waoda0kn Act.. P"Ta10 Con84 1,871 0.50 100 1.871 2 PM10 0.3 3.15 4.74 2,40.02 PM2,5 0.95 0.40 7.2E.01 380E.04
Anse

9n1.08' 1,871 0.50 100 1,871 2 PMI0 1.7 0.05 1.70 8.5E-04 PM2.8 0.28 0.03 2.,8-01 1.31.04.

(aily Tax. for day p4.)

CVR1 Cow 00 mvil n P0.e s A4028 Staging A 1.000 0.25 100 1,000 105 PM10 8.3 1.58 105 8.3E-02 PM2.6 0.85 0.24 2.81001 1.0.-02

-M . 1,400 0,24 100 1,000 30 PMI0 1.7 0.43 13 8.4E.03 PM2.8 0.28 0.06 1.99E00 8.7E.04

-(My .Mr day pile)
OPI $ag0in A8- D .y P4. 0.M Staging 0A,, 500 0.1 100 000 108 P4l0 8.3 0.03 88 3.30-02 PM2.5 0.05 0.10 108.01 5,.0-00

8084888 500 0.1 100 S00 42 PMI0 1.7 0.17 7.1 3.0.-03 PM2.5 0.20 0.03 1.10E00 54.4E04

(daly Ms.. 0W4 day Pil)
OP C.1o- D.y. . .PhStgngAM 500 0.1 000 500 005 P00 8.3 0.00 85 3.30.0-2 M2.. 0.85 0.00 1..00 1 9.00.02

M.s-Ita 500 0.1 100 000 42 PMI0 1.7 0.17 7.1 3.85.03 P92.0 0.28 0.03 1.1.0•0 A.40-04

PI01.1.0 05N88 A- 130.88 130,0 PMIO PMI0 PM2,5 PM2.5

Sta0gn Ame 2.000 2.000 Obar (Sn) (ibs)n (ei 1)
Po80n.ry COn-o e A- 587 057 Prinoary Cot Ashe 088.9 31.0

Stang0 Are- 325 325 5S0ain A- 49.2 48.2

M.A.1•M0.y 4.nryo.0o 84.A.•.Oey M..Ad"Deay Max9At9. Day M0.0 I ... 0. n Dy Ms. Act. D0y M. A08 Da,

T.O1. Day A0U. Hounr 8.0C.84 HZ.e Total Day AoS28 Hours N.8 Ho8ri
Word Pi. W-1 PI Ww Pille Wslt PI WrllPo. W.onsPae WPo. Pil WoeoPIP

POM10 0 W10 M010 Pi25 PM92 P842.8 p528G

(lb0.8y) o bim.ayi) (bwlday) (ibtday) (I10d.y) (i~aMy) i
t

lday) (ibsdaiy)

PdmnaoyConmtr4Ana 7.73 1.77 8.85 1.10 1,17 0.27 0.89 0.178

0Stagn0 a 1 0.0 0.43 0.58 0.283 0.28 0.08 0.24 0.043

EmOon 44118014 l1811*8Ai P41.0.0 0ongre.Onq tMe~aOm 090020(0.-00. O b 08. T.Ibe 1(Page 005) - oehe P.800.00.g m .80558884984 0w Pr . 011m .811888 ,.., mena Sam 0.0k805g a In. a8.4 teli ¢ yor

3) wind mýo d pft (it . -orInu- ý¢ O-slntrt. Th. -Waik~ W.to sia-m n. this4>r - ovi. - J i.0 n 8 ko 12 h-r We d", ft ndný 0 In tay nJm d In p".

W PM2,5 annis" •lactM I• ftrw0 anamlk, slKtas n Ins Mflalra•ldl• ý Ing Ww b t AP42 Chvi 13.2,4 and 13,23.€
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Off-Site Disposal and License Termination

Table N-16
Heavy Equipment Operation

Emission Factor Equations

Loader & Dozer Equation
7

PM10 lbs/hr = 0.75 (1.0(s),15 ) / (M)1.4

PM2.5 lbs/hr = 0.105 (5.7(s)l.2) / (M)113

Emission factor equations from AP-42 5th Edition Supplement E, Table 11.9.1 October 199e

rhe emission factor estimates emissions from the handling of material and the
emissions from movement and traveling of the material. Some of these
emissions estimates are double counted when the equipment Is working with a
pile.

s M S
Heavy Hours of Operation Site AP-42

Equipment Estimated Material Average Particulate Calculated Calculated Calculated Calculated Calculated
Type Hours per Based on Material Silt Moisture Speed Size Emission Emissions Emissions Emissions Emissions

Day Content Content Factor March to Oct. March to Oct.
(hours) (hours/year) N%) (%) (mph) (lb/hour) (lb/day) (lbs/year) (ton/yr) (ton/project)

Loader 8 840 7.07 .4.11 PM10 1.95 15.6 1,638 0.82 1.64
PM2.5 1.00 8,0 837 0.42 0.84

Dozer 8 840 7.07 4.11 PM10 1.95 15.6 1,638 0.82 1.64
PM2.5 1.00 8.0 837 0.42 0.84

8 Hr Day March to Oct. Annual

PM10 PM10 PM10

(lbs/day) (lbs/year) (lbs/year)

Prmary Controlled Area 15.6 1,638 1,638

Amount time split for heavy equipment- Staging Area 15.6 1,638 1638

Primary Controlled Area 53 work days/year
Staging Area 53 work days/year PM2.5 PM2,5 PM2.5

(lbs/day) (lbs/year) (lbs/year)
Primary Controlled Area 8.0 837 837

Staging Area 8.0. 837 837

Emissions are based on AP-42 Chapter 11.9 - Western Surface Coal Mining.
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Table N-16 

Heavy Equipment Operation 

Emission Factor Equations 

Loader & Dozer Equation 
PM10lbs/hr 

PM2.5 Ibs/hr 

_ 0.75 (1.0(s) 1.5) I (M) 1.4 

= 0.105 (5. 7(s) 1.2) I (M) 1.3 

The emission factor estimates emissions from the handling of material and the 
emissions from movement and traveling of the material. Some of these 
emissions estimates are double counted when the equipment Is working with a 
pile. 

Emission factor equations from AP-42 5th Edition Supplement E, Table 11.9.1 October 1995 

s M S 
Heavy Hours of Operation Site AP-42 

Equipment Esti'mated Material Average Particulate Calculated Calculated Calculated Calculated Calculated 
Type Hours per Based on Material Silt Moisture Speed .Size Emission Emissions Emissions Emissions Emissions 

Day Content Content Factor March to Ocl March to Oct. 
(hours) (hours/year) (%) (%) (mph) (Iblhour) (lb/day) (Ibs/year) (tonlyr) (ton/project) 

Loader 8 840 7.07 .4.11 PM10 1.95 15.6 1,638 0.82 1.64 
) PM2.5 1.00 8.0 837 0.42 0.84 

Dozer 8 840 7.07 4.11 PM10 1.95 15.6 1,638 0.82 1.64 
PM2.5 1.00 8.0 837 0.42 0.84 

8 Hr Day March to Oct. Annual 
" PM10 PM10 PM10 

(ibs/day) (Ibs/year) (ibs/year) 
Primary Controlled Area 15.6 1,638 1,638 

Amount time split for heavy equipment- Staging Area 15.6 1,638 1638 
. Primary Controlled Area 53 work days/year 

Staging Area 53 work days/year PM2.5 PM2.5 PM2.5 
(Ibs/day) (Ibs/year) (Ibs/year) 

Primary Controlled Area 8.0 837 837 
Staging Area 8.0 837 837 

.. 
Emissions are based on AP-42 Chapter 11.9 - Western Surface Coal MIning. 

•• 
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Table N-17
Unpaved Roadways - Access Road

Predictive Emission Factor Equation Ia from AP-42 5th Edition Section 13.2.2
Industrial Site Unpaved Roads dated November, 2006

Equation (la), E= k (s/12) (W/ 3 )b

Given Variables for Estimating Emissions
1.5 k = base emission factor for pounds of PM-10 particulate per vehicle mile traveled

0.15 k = base emission factor for pounds of PM-2.5 particulate per vehicle mile traveled
6.00 s = road surface silt loading (silt content Iron and Steel Production)

42 W = average weight (tons) of vehicle traveling road
0.9 a = per Table 13.2.2-2. Constants for Equations ia and lb

0.45 b = per Table 13.2.2-2. Constants for Equations Ia and lb
80% Percent of control, based on Fig. 13.2.2-5 for <10um, one month re-application, 0.18 gal/ydZ petroleum resin

This equation is utilized to estimate emissions from the movement of
vehicles on unpaved roadways. The particulate emissions estimated
DOES include particulate emissions from the engines.

Uncontrolled Controlled Controlled Emissions Controlled Emissions
Daily Project E E •

Roadway Type Pollutant Trip Length Trucks Trucks Vehicle Vehicle Emission Emission Individual Ma~dmum Total Total
In and Out per per Miles Miles Factor Factor Daily Daily Project Year

Day Project Traveled Traveled Equation la Equation is
(feet) (miles/day) (miles/project) (pounds) (pounds) (pounds) (pounds)

On Site Material Excavation (cover) PM10 2,000 24 66 9 25 2.63 0,53 4.79 4.79 13 6.58
Off Site Material Removal (cover) PM10 2,400 24 575 11 262 2.63 0.53 5.74 138 68.9
Off Site Material Removal (staging area) PM10 2,200. 24 3,766 10 1,569 2.63 0.53 5.27 5.27 826 413
Dust Control Truck PM10 3,300 1 210 0.6 131 2,63 0.53 0.33 0.33 69 34.6

On Site Material Excavation (cover) PM2.5 2,000 24 66 9 25 0.26 0.053 0.48 0.48 1.3 0.66
Off Site Material Removal (cover) PM2.5 2 2,400 24 575 11 262 0.26 0.053 0.57 13.8 6.89
Off Site Material Removal (staging area) PM2.5 2,200 24 3,766 10 1,569 0.26 0.053 0.53 0.53 83 41,3
Dust Control Truck PM2.5 3,300 1 210 0.6 - 131 0.26 0.053 0.033 0.033 6.9 3.46

TOTALS Max. Total Total
Daily Project Year

(pous) (pouw4) (pounds)

PM10 10.4 1,046 523
PM2.5 1.04 105 52.3

SMC. • 
Off·Site Disposal and License Termination 

Table N·17 
Unpaved Roadways. Access Road 

Predictive Emission Factor Equation 1a from AP-42 5th Edition Section 13.2.2 
Industrial Site Unpaved Roads dated November, 2006 ' 

Equation (1a), E = k (s/12)8 (W/3)b 

Given Variables for Estimating Emissions 
1.5 k = base emission factor for pounds of PM·l0 particulate per vehicle mile traveled 

0.15 k" base emission factor for pounds of PM-2.5 particulate per vehicle mile traveled 
6.00 s = road surface sill loading (sill content Iron and SleeI Production) 

42 W = average weight (tons) of vehicle traveling road 
0.9 a = per Table 13.2.2-2. Constants for Equations la and lb 

0.45 b" per Table 13.2.2-2. Constants for Equations la and lb 
80% Percent of control, based on Fig. 13.2.2-Sfor <ICum, one month re-application, 0.18 gallyd' petroleum resin 

Daily Project 
Roadway Type Pollutant Trip Length Trucks Trucks Vehicle Vehicle 

In and Out per per Miles Miles 
Day Project Traveled Traveled 

(feet) (miles/day) (miles/prOject) 

On Site Material Excavation (cover) PM1C 2,.000 24 66 9 25 
Off Site Material Removal (cover) PM10 2,40.0 24 575 11 262 
Off Site Material Removal (staging area) PM10 2,2.00 24 3,766 , 10 1,569 
Dust Control Truck ' PM10 3,30.0 1 21.0 .0.6 131 

-
On Site Material Excavation (cover) PM2.5 2,.0.0.0 24 66 9 25 
Off Site Material Removal (cover) PM2.5 ) 2,40.0 24 575 11 262 
Off Site Material Removal (staging area) PM2.5 2,200 24 3,766 10 1,569 
Dust Control Truck PM2.5 3,30.0 1 21.0 .0.6- 131 

/ 

, '-

-~ '-

Uncontrolled 
E 

EmiSSion 
Factor 

Equation la 

2.63 
2.63 
2.63 
2.63 

.0.26 

.0.26 
0.26 
.0.26 

• 

This equation is utilized to estimate emissions from the movement of 
vehicles on unpaved roadways. The particulate emissiOns estimated 
DOES include particulate emissions from the engines. 

Controlled Controlled Emissions Controlled EmiSSiOns 
E 

Emission Individual MSldmum Total Total 
Factor Daily Daily Project Year 

Equation la 
(pounds) (pounds) (pounds) (pounds) 

0.53 4.79 4.79 13 6.58 
.0.53 5.74 138 68.9 
0.53 5.27 - 5.27 826 413 
.0.53 .0.33 .0.33 69 34.6 

-
.0 . .053 .0.48 0.48 1.3 .0.66 
.0 . .053 .0.57 13.8 6.89 
.0 . .053 .0.53 0.53 83 41.3 
0 . .053 .. 0.033 .0 . .033 6.9 3.46 

TOTALS Max. Total Total 
Daily Project Year 

(polJ'<ls) (polnls) (polnls) 

PM1.o 1.0.4 1,046 523 
PM2.5 1.04 105 52.3 
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Table N-18
Paved Roadway Emissions

Predictive Emission Factor Eguation from AP-42 5th Edition Chapter Section 13.2.1 Paved Roads, November 2006 Truck Weight
Average WeightAnnual

Daily
Hourly

E=

k=
sL
W.
C=
P=
N=

453.592

E= [(k(sL/2)^0.65) x (W/3)A1.5-C]/453.592
E= [(k(sL/2)A0.65) x (W/3)A1.5-C](1 -P/(4N))/453.592
E= [(k(sL/2 ) A 0.65) x ( W /3 )A 1.5 - C] (1 -1.2 P/N)/453.592

particulate emission factor (pounds/mile traveled)
particulate size multiplier for particulate size range
sL = road surface silt loading (grams per square meter for Iron & Steel Production))
average weight (tons) of the vehicles traveling the road
emission factor for 1980's vehicle fleet exhaust, brake wear, and tire wear
119 (number of wet days with at least 0.01" of precipitation)
365 (number of days in the averaging period)
Conversion factor (I pound 453.592 grams)

42 tons

Roadway Tyves
Roadway with <500 vehicles/day

% of Miles
100%

Work Months
0 Winter Months (total of 5-per year)
5 Non-WinterMonths (total of 7 per year)

Total Number of TrucksMileage Estimates

On Site Material Excavation (cover)
Off Site Material Removal (cover)

1,650 Trip Length (feet) one way
1,650 trip Length (feet) one way

66 trucks/project
575 trucks/project

24 trucks/day
24 trucks/day

sL W Number of Miles k C E
Silt Loading Average Per Roadway Type Pollutant Base Wear & Tear Emission Factor Emissions

Roadway Type Year Vehicle Weight Multiplier Factor Day Year- Day Year
Day Project Non-Winter Non-Winter Months Non-Winter Non-Winter

(g/mA2) (tons) (gNMT) (g/VMT) (lbs/mile trvld) (lbs/mile trvld) (lb/day) (ton/yr)

On Site Material Excavation (cover)
Roadway with <500 vehicles/day 5.82 42 15 41 PM2.5 1.1 0.1617 2.3E-01 2.5E-01 3.49 2.6E-03
Roadway with <500.vehicles/day PM10 7.3 0.2119 1.5E+00 1.7E+00 23.2 1V7E-02

Off Site Material Removal (cover) -

Roadway with <500 vehicles/day 5.82 42 15 360 PM2.5 1.1 0.1617 2.3E-01 2.5E-01 3.49 2.3E-02
Roadway with <500 vehicles/day PM10 7.3 0.2119 1.5E+00 1.7E+00 23.2 1.5E-01

Totals PM10 46.3 1.7E-01
PM2.5 6.97 2.5E-02

SMC 
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Table N·18 
Paved Roadway Emissions 

Predictive Emission Factor Equation from AP-42 5th Edition Chapter Section 13.2.1 Paved Roads. November 2006 
Annual E = [( k ( sL 12 ) "0.65) x (W / 3 ) " 1.5 - C)/453.592 
Daily E= {(k(sL/2)"O.65) x (W/3)"1.5.C)(1·P/(4N))/453.592 

Hourly E = [( k ( sLl2 )" 0.65) x (W /3)" 1.5 - CJ(1 -1.2 P/N)/453.592 

particulate emission factor (pounds/mile traveled) 
particulate size multiplier for particulate size range 

E = 
k = 

sL = 
W= 
C = 
P = 
N = 

sL = road surface silt loading (grams per square meter for Iron & Steel Production)) 
average weight (tons) of the vehicles traveling the road 
emission factor for 1 9SO's vehicle fleet exhaust, brake wear, and tire wear 
119 (number of wet days with at least 0.01" of precipitation) 
365 (number of days in the averaging period) 

453.592 Conversion factor (1 pound = 453.592 grams) 

Mileage Estimates 

Roadway Type 

On Site Material Excavation (cover) 
Off Site Material Removal (cover) 

On Site Material Excavation (cover) 
Roadway with <500 vehicles/day 
Roadway with <500. vehicles/day 

Off Site Material Removal (cover) 
Roadway with <500 v~hicles/day 
Roadway with <500vehicles/day 

•• 

1,650 Trip Length (feet) one way 
1,650 Trip Length (feet). one way 

sL W Number of Miles 
Slit Loading Average Per Roadway Type 

Year Vehicle Weight 
Day Project 

(g/m"2) (tons) 

5.S2 42 15 . 41 

. 
. 

5.S2 42 15 360 

Pollutant 

PM2.5 
PM10 

PM2.5 
PM10 

k 

Truck Weight 
Average Weight 

Roadway Types 

42 tons 

Roadway with <500 vehicles/day 

Work Months 

% of Miles 
100% 

o Winter Months (total of 5·per year) 
5 Non-Winter.Months (total of 7 per year) . 

Total Number of Trucks 

C 

66 trucks/project 
575 trucks/project 

E 

24 trucks/day 
24 trucks/day 

Base Wear & Tear Emission Factor Emissions 
Multiplier Factor Day Year Day Year 

Non-Winter Non-Winter Months Non-Winter Non-Winter 
(gNMT) (gIVMT) (Ibs/mile trvld) (Ibs/mile trvld) (Ib/day) (tonlyr) 

1.1 0.1617 2.3E-01 2.5E-01 3.49 2.6E-03 
7.3 0.2119 1.5E+00 1.7E+00 23.2 1.7E-02 

: 
1.1 0.1617 2.3E-01 2.5E-01 3.49. 2.3E-02 
7.3 0.2119 1.5E+00 1.7E+00 , 23.2 1.5E·01 

. 

Totals PM10 46.3 1.7E·01 
PM2.5 6.97 , 2.5E-02 

~ i 
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Table N-19
Exposed Ground Area Emissions This table estimates the emissions due to wind erosion to an exposed ground area. Emissions will only

occur when the exposed ground Is not vegetated.

Emission Estimate
Year Year

Material Area -' Exposed Ground Exposed Ground Particulate Emission Factor 1 2 Total
Type Area Area Size Daily Hourly Monthly May Nov May. Oct Project

(sq ft) (acre) (ton/acre/year) (lbs/day) (lbs/hr) (lbs/month) (lbs/year) (lbs/year) (Ibs/project)

Exposed Ground Areas Pdmary Control Area May . 1st year 31,058 0.71 TSP 0.38 1.48 0.062 46
June - 1st year 62,117 1.43 TSP 0.38 2.97 0.124 89
July - 1st year 93,175 2.14 TSP 0.38 4.45 0,186 138
Aug - 1st year 124,233 2.85 TSP 0.38 5.94 0.247 184
Sept - 1st year 155,291 3.57 TSP 0.38 7.42 0.309 223

(end operations) Oct- 1st year 155,291 3.57 . TSP 0.38 7.42 0.309 230
Nov - 1 st year 155.291 3.57 " TSP 0.38 7.42 0.309 223

1,133

March - 2nd yea 155,291 3.57 TSP 0.38 "- 7.42 0.309 230
April - 2nd year 155,291 3.57 TSP 0.38 7.42 0,309 223

(start operations) May. 2nd year 155,291 3,57 TSP 0.38 .7.42 0,309 230
June - 2nd year 186,350 4,28 TSP 0,38 8.91 0.371 267
July - 2nd year 217,408 4.99 TSP 0.38 10.39 0.433 322
Aug - 2nd year 248,466 5.70 TSP 0.38 11.88 0.495 368
Sept - 2nd year 279,525 6.42 TSP 0.38 13.36 0.557 401

(end operations) Oct- 2nd year 310,583 7,13 TSP 0.38 14.85 0.619 460
2,502 3,634

Total 310,583 7.13 "

Exposed Ground Areas Staging Area Oct - 2nd 21,780 0.5 TSP 0,38 1,0 0.043 32.3 32.3 32.3

Daily Hourly Annual Annual Total

Aerodynamic Particle Maximum Maximum - 1st year 2nd year Project
Size Multiplier (lbs/day) (lbs/br) (lbs/year) (lbs/year) (lbs/project)

Primary Control Area PM3O 0.74 i0.99 0.46 838 1,851 2,689
PMIO* 0.35 5.20 0.22 396 676 1,272
PM2.5° 0.053 0.79 3.3E.02 60 133 193

Staging Area PM3O 0.74 0.77 3.2E-02 0 24 24
PM1O* 0.35 0.36 1.5E-02 0 11 11

PM.5* 0.053 5.5E-02 2.3E-03 0 1.7 1.7

Emission factor is from AP-42 Chapter 11.9.1, Table 11.9-4 - Uncontrolled Particulate Emission Factors for Open Dust Sources at Western Surface Coal Mines. Emission rate is an average for a year, typically emission rates decay sharplywith time. From
the time an area is disturbed until the new vegetation emerges or the surface is covered by rock, all disturbed areas are subject to wind erosion. This emission estimate assumes that the area will be become vegetated or will be covered with rock at the
end of the second year.

'The PM10 and PM2.5 emission factor has been adjusted from the PM30 emission factor, Section 13.2.5 (then to Section 132.4) which presents a distribution of particle sizes that are comparable for fugitive dust sources where wind speed is a factor.

Physical properties of the material used for development of the emission factor:
silt range of 5.1 - 21 with a mean of 15
moisture range of 2.8 - 20 with a mean of 6,9

Physical properties of the sand/gravel:
silt range of 1.2 - 4.2 with a mean of 2.16 (site specific data)
sand moisture content, a mean of 7.4 (AP-42 Table 13.2.4-1)

• • • SMC 
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Table N·19 
Exposed Ground Area Emissions This table estimates the emissions due to vind erosion to an exposed ground area. E!Tiissions viII only 

occur when the exposed ground Is not vegetated. . 

emission Estimate 
Year Year 

Material Area --- Exposed Ground Exposed Ground Particulate Emission Factor 1 2 Total 
Type Area Area Size Dally Hourly Monthly May· Nov May· Oct Project 

(sa ft) (aerel (ton/aereNear) (lbslday) (lbslhr) (Ibslmonth) (lbStvear) (IbStvear) (lbs/prolect) 

Exposed Ground Areas Primary Control Area May· 1st year 31,058 0.71 TSP 0.38 1.48 0.062 46 
June· 1 st year 62,117 1.43 TSP 0.38 2.97 0.124 89 
July. 1st year 93,175 2.14 TSP 0.38 4.45 0.186 138 
Aug· 1 st year 124,233 2.85 TSP 0.38 5.94 0.247 184 
Sept· 1 st year 155,291 3.57 TSP 0.38 7.42 0.309 223 

(end operations) Oct· 1 st year 155,291 3.57 <ref TSP 0.38 7.42 0.309 230 
Nov· 1 5t year 155,291 3.57 TSP 0.38 7.42 0.309 223 

1,133 

March· 2nd yea 155,291 3.57 TSP 0.38 '-.... 7.42 0.309 230 
April· 2nd year 155,291 3.57 TSP 0.38 7.42 0.309 223 

(start operations) May. 2nd year 155,291 3.57 TSP 0.38 .7.42 0.309 230 
June· 2nd year 186,350 4.28 TSP 0.38 8.91 0.371 267 
July. 2nd year 217,408 4.99 TSP 0.38 10.39 0.433 322 
Aug· 2nd year 248,466 5.70 TSP 0.38 11.88 0.495 368 

, Sept· 2nd year 279,525 6.42 TSP 0.38 13.36 0:557 401 
(end operations) Oct· 2nd year 310,583 7.13 TSP 0.38 14.85 0.619 460 -

2.502 3,634 
Total 310,583 7.13 

Exposed Ground Areas Staging Area Oct· 2nd 21,780 0.5 TSP 0.38 1.0 0.043 32.3 32.3 32.3 

( 
? 

Dally Hourly Annual Annual Total 
AerOdynamic Particle Maximum Maximum 

, 
1st year 2nd year Project 

Size Multiplier (lbslday) (Ibslhr) (Ibs/year) (Ibslyear) (Ibslproject) 

Primary Control Area PM30 0.74 10.99 0.46 838 1,851 2,689 
PM10' 0.35 5.20 0.22 396 876 '1,272 
PM2.5' 0.053 0.79 3.3E.Q2 60 133 193 

Staging Area PM30 0.74 0.77 3.2E.Q2 0 24 24 
PM10' 0.35 0.36 1.5E.Q2 a 11 11 
PM2.5' 0.053 5.5E.Q2 2.3E.Q3 0 1.7 1.7 

emISSIOn factor IS from AP42 Chapter 11.9.1, Table 11.94 Uncontrolled Particulate EmISSIon. Factors for Open Dust Sources at Western Surface Coal MInes. emIssIon rate IS an average for a year, typIcally emISSIon rates decay sharply Wlth tIme. From 
the time an area is disturbed until the new vegetation emerges or the surface is covered by rock, all disturbed areas are subject to vind erosion. This emission estimate assumes that the area viII be become vegetated or viII be covered with rock at the 
end of the second year. 

'The PM10 and PM2.5 emission factor has been adjusted from the PM30 emission factor, Section 13.2.5 (then to Section 13.2.4) which presents a distribution of particle sizes that are comparable for fugitive dust sources where wind speed is a factor. 

Physical properties of the material usad for development of the emission factor: 
silt range of 5.1 .21 with a mean of 15 
molsbJre range of 2.8 ·20 v.itih a mean of 6.9 

Physical properties of the sand/gravel: 
slit range of 1.2 ·4.2 with a mean of 2.16 (site specific data) 
sand moisture conten~ a mean 017.4 (AP-42 Table 13.2.4-1) 
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Table N-20
Off-Road Diesel Engine Emissions

These estirmtes for the operatio of heaW equipment only estirate the emiohrrnr from the ergins of the equipmen, which would emitted from the exhoust. A portion of
the particulate emisslone ae double courted due to the testing methods when deveopoN the emissions factors associated wMit the pfles.

Loader
145 Estimated HP

8 Hours per Day

105 Days per Year

420 HouroeYear hr PFimary Control Area

420 HournuYear in StagkV Area

840 Hours per Year, Total

7.T1 Estimated Fuea L Ue (gaVh" based on 7.05 btargad)

0.0015 % (15 ppm) Suour percentage coment In fuel

132 Estirrated HP
8 Hours per Day

105 Days per Year
420 Hours/Year hr Primary Control Area
420 HounrYear in Staging Area

840 Hours per Year. Total
7.08 Estimated Fuea Use (gaVhr based on 7,08 ts/gal

0,0015 % (15 ppm) SOrfur percenetage content in fual

145 Estimated HP

0 Hours per Day
0 Days per Year
0 HourseYear in Primary Control Area
0 Hoors/Year In Staging Area
0 Hours per Year. Total

7.61 Estimated Fue Lise (gafrt based o007.05 Se/gal)
0.0015 % (15 ppm) Suhor percrnage comalnt in fuel

Potlutant Area Ermission Loader Dozer Excavator Totals

Factor

Unit . Emission Emission Emission

Factor pounds/day pounds/year Factor pounds/day pounds/year Factor pounds/day pounds/year pounds/day pounds/year

PM Primary Control Area g/np-hr 0.400 0.511 27 0.400 0.466 24.4 0.400 0 0 0.98 51.3

Staging Area 0.400 0.511 27 0.400 0.466 24.4 0.400 0 0 0.98 51.3

NOx Primary ControlArea g/np-hr 4.50 5.8 302 4.50 5.24 275 4.50 0 0 11,0 577

Staging Area 4.50 5.8 302 4.50 5.24 275 .4.50 0 0 11.0 577

SOx Primary Control Area lb/1.000 gals 0.213 0.006 0.34 0,213 0.006 0.32 0.213 0 0 0.013 0.657

Staging Area 0.213 0.006 0.34 0.213 0.006 0.32 0.213 0 0 0.013 0.657

Primary Control Area Staging Area Roadways

8 Hr Day Annuat 8 Hr Day Annual 8 Hr Day March to Oct

(Ios/day) (los/year) (Ios/day) (lbs/year) (bs/day) (los/year)

PM/PM1O/PM2.5 0.977 51.3 0.977 51.3 0 0

NOx 11.0 577 11.0 577 0 0

SOx 0.013 0.66 0.013 0.66 0 0

Aaauponpr; The poybeder Is a LOE Voho with a 14W HP esnse, excavatetor s a Caterpilr 22B wihi a 148 HP ergine, and the dozer a a Caterpflor DH 132 HP enghre. Emission factors am from USEPA Report en.No. NR-00AEA ust Emmsior Factors for Noooed Engine Modefing - Compremion-lgnktbio
dated Febuary 13, 19a , revised June 15, 108. For fth emisesion astiuteas of NOx and PM It Is easumed that the equipesnt was muioctueed between 2003 arnd 200 which would be regulated under Tier 2 requirements, The SOx emidssiaon am boeed On feht soor ontent.

0 0
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Table N·20 
Off·Road Diesel Engine Emissions 

PelUlant Area Emission 

FaC1llr 

Units 

PM Primary Control Area g!hi>hr 

Staging Area 

NOx Primary Control Area g!hi>hr 

Staging Area 

SOx Primary Control Area 1b11.000 gals 

Staging Area 

PMlPM10IPM2.5 

NOx 

SOx 

12!l!!! 
105 ElI1irn1'ed HP 

e Hours por Day 
106 Deya per Vear 

.20 HoursIYear n Prirrary Control Area 

420 HoorsiYoar " Stagi"9 A"", 
840 Hours por Veor. Total 

7.61 E.'hTB'ed Fuel u.. (gaVhr booed on 7.06 IboIga~ 

0.0015 '!\ (15 ppm) Sulfur po ...... g. """'on!" fuel 

Loader 

Emission 

FaC1Dr pounds/day poundslyear I 

0.400 0.511 27 

0.400 0.511 27 

4.50 5.8 302 

4.50 5.8 302 

0.213 0.006 0.34 

0.213 0.006 0.34 

Primary Control Area 

6 HrOay Annual 

(bs/day) (bslyear) 

0.977 51.3 

11.0 577 

0.013 0.66 

TheM &$limltes for the operation of hea....y equipment ~ estimlto the emiAlons from the qi1e of the equipment. which would emkted from the exhaust. A portion of 
the partlcuilte emissiorl3 are double COI.f1tec:l due to the testing methods when de...,lop~ the emINlons facto" 8S8OClated with the pflel. 

!!wJ: 
132 Estimated HP 

e 1'0<1" por Day 
105 Days per Vear 

420 HourslYear il PrinlIry Control Area 
420 HoUJ'1lYear in Stagi1g Area 

640 Hours per Year, Total 

7.06 EII1irn1'ed Fuel u.o (gaVhr booed on 7.06 IbsigaQ 

0.0015 '!\ (15 ppm) SUlfur pon;entag. cont""''' fuel 

Dozer 

, 
Emission 

Factor pounds/day poundslyear 

0.400 0.466 24.4 

0.400 0.466 24.4 

4.50 5.24 275 

4.50 5.24 275 

0.213 0.006 0.32 

0.213 0.006 0.32 
J 

"'-:. ...... 

Staging Area 

8Hr Day Annual 

(Ibs/day) (lbslyear) 

0.977 51.3 

., 

11.0 577 

0.013 0.66 

~ 
105 ElI1irn1'ed HP 

o Hours per Day 

o OaY' per Veer 

o HouraIYear n Primary Control Area 

o HoorsiYoar " Stagi"9 Aroo 
o Ho\n per Year, Total 

7.61 EII1ima,ed Fuel tJao (gaVhr booed on 7'(J6 IbslgaQ 

0.0015 '!\ (15 ppm) Sulfur po ...... g. """'''''''' fuel 

Excavator 

Emission 

Fac1Dr pounds/day poundslyear 

0.400 a 0 

0.400 0 0 

4.50 0 0 

.4.50 0 0 

0.213 0 0 -, 
0.213 0 0 

8 Hr Day 

(lbs/day) 

a 

a 

a 

Tolals 

pounds/day poundslyear 

0.98 51.3 

0.98 51.3 

11.0 577 

11.0 577 

0.013 0.657 

0.013 0.657 

Roaa.vays 

March III Ocl 

(lbslyear) 

0 

a 

a 
~: Tno peylooder Is a tJI()E VOlVO wtIh. 146 HP er'\Jne, ..... "',or • a Ce'OIJ'iIIar 228 woo a 146 HP er'\Jne. and tho dam is a Ceterpiier 05H 132 HP er'\Jne. ~mIsalon facto" are from USEPA Report No. I'f\·OOgA Elcteust Emisaion Fact"" for _d ErGne Modeli'Q- CornpresaIon-lgnilon, 
da,ed February 13, 1998 , _ .hnI1S. 1998. For tho emlsaion ..,ma, .. 01 NOx and PM lis ._tho, tho oquipm0r'4 was ""rUU<tUred between 2003 and 2006 _ wcutd be regula'ed .m.r Tior 2 roquirornontl •. n.. SOx emIsaIona are booed on fuellUllut conton! . 

• • • 
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Table N-21
On-Road Engine Emissions
EPA Model MOBILE 6.2

Maximum Miles per Day
HDDV8A Miles per Day
HDDV8B Miles per Day

Miles per Year
HDDV8A Miles per Year
HDDV8B Miles per Year

Idling
Total hours of idling on site per day

Total hours of idling on site per year

EPA Model MOBILE6.2 estimates emission rates for a variety of vehicle classes; The emissions estimates are the engine exhaust
emissions. The emissions below are for two classes of heavy duty diesel vehicles.

30.5
30.5

637
637

1
105

On Site Material Excavation (cover)
Trucks per day 24

Trucks for project 66
Trucks per year 66
Miles per truck 1.00

Off Site Material Removal (staging area)
Trucks per day 24

Trucks for project 3,766
Trucks per year 1,883
Miles per truck 0.42

Off Site Material Removal (cover)
-Trucks per day 24

Trucks for project 575
Trucks per year 288
Miles per truck 1.08

Dust Control Truck
Trucks per day

Trucks for project
Trucks per year

Miles per truck

1
210
105
1.08

Pollutant Operating HDDV8A HDDV8B
Condition (Heavy Duty Diesel Vehicle - >60,000 GVW) (Heavy Duty Diesel Vehicle - 33,001 - 60,000 GVW)

grams/mile grams/hour max. pounds/day pounds/year grams/mile grams/hour max. pounds/day pounds/year

PM10/PM2.5 10 mph average 0.254 NA 0.0171 0.36 0.25 NA 0.0170 0.35
Idling NA 1.0040 0.0022 0.23 NA 1.0040 2M02 0.23

0.0193 0.59 0.0192 0.59

S02 10 mph average 0.0144 NA 9.7E-04 0.02 0.015 NA 1.OE-03 0.02

NOx 10 mph average 12.3 NA 0.826 17.2 13.9 NA 0.938 19.6

PM10/PM2.5 S02 NOx
max. pounds/day pounds/year max. pounds/day pounds/year max. pounds/day pounds/year

Primary Control Area (25%) 0.0096 0.29 5.0E-04 0.0104 0.441 9.2
Staging Area (25%) 0.0096 0.29 5.OE-04 0.0104 0.441 9.2

Roadways (50%) 0.0192 0.59 9.9E-04 0.0207 0.882 18.4

Emissions estimates are based on EPA's MOBILE6.2 Mobile Source Emission Factor Model. The emission factors Include 6.65 starts per day. All particulate matter is 10 micrometers or less, it has been assumed that
PM2.5 = PM10.

SMC • 
Off-Site Disposal and License Termination 

Table N-21 
On-Road Engine Emissions 
EPA Model MOBILE 6.2 

Maximum Miles per Day 
. HDDV8A Miles per Day 
HDDV8S Miles per Day 

Miles per Year 

Idling 

HDDV8A Miles per Year 
HDDV8S Miles perYear 

Total hours of Idling on site per day 
Total hours of Idling on site per year 

Pollutant 

PM10/PM2.5 

S02 

NOx 

Operating 
Condition 

10 mph average 
Idling 

10 mph average 

10 mph average 

30.5 
30.5 

637 
637 

1 
105 

grams/mile 

0.254 
NA 

0.0144 

12.3 

Primary Control Area (25%) 
Staging Area (25%) 

Roadways (50%) 

• • 
EPA Model MOSILE6.2 estimates emission rates for a variety of vehicle classes; The emissions estimates are the engine exhaust 
emissions. The emissions below are for two classes of heavy duty diesel vehicles. 

On Site Material Excavation (cover) 
Trucks per day 24 

Trucks for project 66 
Trucks per year 66 
Miles per truck 1.00 

Off Site Material Removal (staging area) 
Trucks per day 24 

Trucks for project 3,766 
Trucks per year 1,883 
Miles per truck 0.42 

HOOV8A 
(Heavy Duty Diesel Vehicle· >60,000 GVW) 

grams/hour max. pounds/day pounds/year grams/mile 

NA 0.0171 0.36 0.25 
1.0040 0.0022 ~ NA 

0.0193 0.59 

NA 9.7E·04 0.02 0.015 

NA 0.826 17.2 13.9 

PM10/PM2.5 502 
max. pounds/day pounds/year max. pounds/day pounds/year 

0.0096 0.29 5.0E·04 0.0104 
0.0096 0.29 5.0E·04 0.0104 
0.0192 0.59 9.9E·04 0.0207 

Off Site Material Removal (cover) 
. Trucks per day 24 

Trucks for project 575 
Trucks per year 288 
Miles per truck 1.08 

Dust Control Truck 
Trucks per day 

Trucks for project 
Trucks per year 
Miles per truck 

HOOV8B 

1 
210 
105 
1.08 

(Heavy Duty Diesel Vehicle· 33,001 • 60,000 GVW) 

grams/hour max. pounds/day pounds/year -

NA 0.0170 0.35 
1.0040 ~ ~ 

0.0192 0.59 

NA 1.0E·03 0.02 

NA 0.938 19.6 

NOx 
max. pounds/day pounds/year 

0.441 9.2 
0.441 9.2 
0.882 18.4 

, 
Emissions estimates are based on EPA S MOSILE6.2 Mobile Source EmiSSion Factor Model. The emiSSion factors Include 6.65 starts per day. All particulate matter IS 10 micrometers or less, It has been assumed that 
PM2.5 = PM10. 
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Table N-22
Material Handling - Crushing Emissions

Maximum amount of material that can be crashed In one hour 300 toa/hour Emission factor used to estimate emissions Is for secondary crushing/acreenlng (no factors for primary crushing are
Operating houm per day of operations 2 hours/day available). The emission estimate assumes wet supprecaion technology utilized to control emissions. It also assume$

Amount of materiel that can be crushed in one day 600 tonrday 8 hour/day. Daily rail car capacities 245 tone per day that half of each pile Is crushed in the first year of operations and the oter half in the next yeer.
Days per year of operation 34 days/year

Percentage Days Crushed- Uncontolled Controlled Uncontrolled Controlled Uncontrolled Controlled Uncontrolled Controlled
Parcel Material Material Material Material To be Needed to Material Partliulate Particulate Size Particulate Size Emiseions Emissions Emissions Emissions Emissions Emissions

Number Type Amounts Amounts Amounts Crushed Crush Amounts Size Multiplier Mullplier Maximum Maximum
(tona/houri (lona/day) (tons•lprorectl /(% (days) tons/prolect)" (Ib/ton) (lb/ton) (lb/day) (lb/day) (tons/year) (tons/year) (tons/project) (ton/project)

Excavated Soil Mixed with Slag 300 600 24,300 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0,000 0.000 0.000
PM2.5 S.00E-0S 0.00 O.OE000 O.OE00

2 Excavated Soil from D111 300 600 1,416 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0,000 0.000 0.000
PM2.5 5.OOE-05 0.00 0,0.E00 0.OE+00

3 Canal Slag (In & Out of 300 600 6,663 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0,000
PM2.5 5.00E-05 0.00 O.OE0O0 0.0E+00

4 Slag 300 600 56,700 50 47 28,350 PMIO 8.70E-03 7.40E-04 5.22 0.44 0.062 0.005 - 0.123 0.010
PM2.5 5.00E-05 0.03 . 3.5E-04 7.1E-04

5A Slag 300 600 4.914 50 4 2.457 PM1O 8.70E-03 7.40E-04 5.22 0.44 0.005 0.000 0.011 0.001
PM2.5 5.00E-05 0.03 3.1E-05 6tE-05

58 DemolItion Concrete 300 600 3.668 50 3 1,944 PM1O 8.70E-03 7.40E-04 5.22 0.44 0.004 0.000 0.008 0.001
PM2.5 5.00E-05 0.03 2.4E.05 4.9E-05

6 Hi-Rato Slag 300 600 3,780 100 6 3,780 PM10 8.70E-03 7.40E-04 5.22 0.44 8.2E-03 7.0E-04 0.016 0.001
PM2.5 5.OOE-05 0.03 4.7E-05 9.5E-05

9 Baghouss Dust Mixed with Slag - 300 600 7.830 50 7 3,915 PM1O 8.70E-03 7.40E-04 5.22 0.44 0.009 7.2E-64 0.017 0.001
PM2.5 5.00E-05 0.03 4,9E-05 9,8E-05

CVR1 Cover for moved pile areaaC 300 600 16,311 0 0 0 PM1O 8.70E-03 7.40E-04 0.00 0.00 0.000 0.0E.00 0.000 0.000
PM2.6 5.00E-05 0.00 O.OE÷00 O.OE+00

DPI Staging Area Day Pile 300 600 130.668 0 - Double counting

DP2 Crusher Day Pile 300 600 40,446 100 Double counting

Total Total Uncontrolled Controlled Uncontrolled Controlled Uncontrolled Controlled
Days Material Emissions Emissions Emisaions Emissions Emissions Emissions

Crushed Maximum Maximum
(risys) (tons) (lb/dda day (ons/year) (Ibs/year) (toW,/project} (tonlpro)ect)

Project 67 40,446 PM10 5.220 0,444 0.088 15.0 0.176 0.015
Year (50% of project) 34 20,223 PM2.5 - 3.0E-02 1.0E+00 1.0E-03

Emistson facbrma aoreno EPA's FeauI¢rrafotmo Reglel(rRE)Data Sman 0.25. SCC lotcm she• c c ra test I 3.05-020-02.
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Table N·22 
Material Handling· Crushing Emissions 

Parcel 
Number 

1 

2 

3 

4 

SA 

58 

6 

9 

CVR1 

OPt 

OP2 

Maximum amount of material that can be cl1Jshed In one hour 
Operating houf8 per day of operations 

Amount of material that can be cnJ8had in one day 
Days per year of operation 

Material Material 
Type Amounta 

(tonslhour) 

Excavated Soli Mixed ... 111 Slag 300 

Excavated Soli from 0111 300 

Canal Slag (In & Out of 300 

Slag 300 

Slag 300 

Demolition Concrete 300 

Hi-Ratio Slag 300 

Baghou8B Dust Mixed with Slag 300 

Coverfor moved pile areaa( 300 

Staging Area Day Pile 300 

Crusher Day Pile 300 

-

• 

Emission factor used to estimate emissions Is for secondary cnJ8hinglac;reenlng (no (8Otora for primary cruahing are 
available). The emission estimate Inumas wet suppression technology utilized to ronltol emiaalona. It al&o 8S8umes 

300 ten/hour 
2 houraJday 

600 ten/day 
34 dayely .. r 

8 hour/day. Caily rail car capacities = 245 tona per day that half of each pile Is crushed in the flret year of operation. ,snd the other half In the next year. 

Percentage oaya Cru.hed" Unc:ontrolJed Controlled Uncontrolled Controlled Uncontrolled Controlled Uncontrolled Conlrolled 
Material Material To be Naeded te Material Particulate Particulate Size Particulate Size Emiaalona Emlaaiona Emiaaiona Emlaolons EmlaoloM Emil.lona 
Amounts Amounts Crushed Crush Amounts Size Multiplier Munlpliar Maximum Maximum 
(tonsld@y) (tons/p",Ject) (%) (da",,) 'tonal."fect)" lib/ton) lib/ton) Ib/dav) (lb/dav) (tenolvear) (tonslvear) (tons/project) (ton/proleet) 

600 24,300 0 0 0 PM10 B"70E-03 7AOE-04 0.00 0"00 0.000 0.000 0.000 0.000 
PM2.S MOE-OS 0.00 O.OE+OO O.OE+OO 

600 1,418 0 0 0 PM10 8"70E-03 7.40E-04 0.00 0.00 0"000 0"000 0.000 0.000 
PM2"5 S"00E-05 0.00 O.OE+OO O"OE+OO 

-
600 6,663 0 0 0 PM10 8,70E-03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0.000 

PM2.S S.OOE-OS 0"00 O.OE+OO O"OE+OO 

600 56,700 50 47 28,350 PM10 8]OE-03 7.40E-04 5.22 0.44 0"062 O.OOS 0"123 0.010 
PM2"S 5.00E-Q5 0"03 3"SE-04 7" 1E-04 

600 4,914 50 4 2,4S7 PM10 8.70E-03 7.40E-04 5.22 0"44 0.005 0.000 0.01t 0.001 
PM2"5 5.00E-05 0"03 3.1E.(IS 6.1E.(IS 

600 3,888 50 3 1.944 PM10 8"70E-03 HOE-04 5"22 0"44 0"004 0.000 0.008 0.001 
PM2.5 MOE-05 0.03 2AE.(I5 4.9E.(I5 

600 3,7BO 100 6 3,780 PM10 UOE-03 7AOE-04 5"22 0.44 B"2E-03 aE-04 0,016 0.001 
PM2.5 5.00E-05 0.03 UE.(I5 9.5E.(I5 

600 7,630 50 7 3,915 PM10 8.70E-03 HOE-04 5.22 0"44 0.009 7.2E-04 0"0t7 0.001 
PM2"5 5.00E-OS 0.03 4,9E.(I5 9.8E.(I5 

600 16,311 0 0 0 PM10 8"70E.(I3 7.40E-Q4 0.00 0.00 0.000 O.OE+OO 0.000 0.000 
PM2"5 5.00e-OS 0,00 O.OE+OO O.OE+OO 

600 130,688 0 
'- - Double counting 

600 40,446 100 Double counting 

~ 

Total Total Uncontrolled Controlled Unconlrolled Controlled Unoontrolled Conlrolled 
Days Material Emlaolons Emissions Emlaolons Emlaolons Emlaolons Emlaolona 

-' Crushed 
(lblday) 

Maximum ~~::~~ (toM/project) (ton/project) lda~l ltonsl (Ib/day) (tcnalyear) 
Project 67 40,446 PM10= S"210 0.444 0.088 15.0 0.176 0.Ot5 

v .. r(5O% of project) 34 20,223 PM2.5 = ME..Q2 1.0E+00 1.0E.(I3 

• • 
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Table N-23
Crusher - Engine Emissions
Internal Combustion Engine, <600 HP

Potential Operating Hours (or permitted hours)
Type Fuel
Fuel Higher Heating Value, (Btu/gal)
Gallons per Hour
Fuel Input in MMBtu per Hour
BHP Rating
Operating Hours

Per Day
Days per Year
Per Year (5 months)

Actual Fuel Usage (gals/year).
Sulfur percentage content in fuel

8,760
Diesel

137,000
15.3 estimated

2.100 estimated
300

2 (See Table 11)
34 (See Table 11)
67

1,033
0.0015 %, (15ppm)

These emission factors estimate particulate emissions from the
engine. Particulate emissions from the crushing of material are not
included; those emissions are addressed in Table K-22.

Emission Emission Actual Potential
Factor Factor Emissions Emissions

Pollutant CAS# Source 5 months
(lbs/MMBtu) (lb/hr) (lb/day) (lb/yr) (ton/yr) (lb/hr) (ton/yr)

PM na 1 0.31 0.651 1.30 43.9 0,022 0.651 2.85
PM10 na 1 0,31 0.651 1.30 43.9 0.022 0.651 2.85
PM2.5 na 1 0.31 0.651 1.30 43.9 0.022 0.651 2.85
SOx na 1 1.52E-03 3.18E-03 6.36E-03 0.21 1.07E-04 3.18E-03 1.39E-02
NOx na 1 4.41 9.261 18.5 624 0.31 9,261 40.6

Footnotes:
1 Emission factors are from EPA's AP-42 Table 3.3-1 dated November, 1996. The SCCs for this source are 2-02-001-01 for industrial size

equipment and 2-03-001-01 for commercial/institutional size equipment, SOx emission factor is based on fuel sulfur content (AP-42 Table 3,4-1).

• • SMC 
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Table N·23 
Crusher· Engine Emissions 
Internal Combustion Engine, <600 HP 

Potential Operating Hours (or permitted hours) 
Type Fuel 
Fuel Higher Heating Value, (Btu/gal) 
Gallons per Hour 
Fuel Input in MMBtu per Hour 
BHP Rating 
Operating Hours 

Per Day 
Days per Year 
Per Year (5 months) 

Actual Fuel Usage (gals/year) 
Sulfur percentage content in fuel 

~ 

Pollutant 

PM 
PM10 
PM2.5 
SOx 
NOx 

Footnotes: 

CAS# 

na 
na 
na 
na 
na 

8,760 
Diesel· 

137,000 
15.3 estimated 

2.100 estimated 
300 

2 (See Table 11) 
34 (See Table 11) 
67 

1,033 
0.0015 %, (15ppm) 

Emission Emission 
Factor Factor 
Source 

(lbs/MMBtu) 

1 0.31 
1 0.31 
1 0.31 
1 1.52E-03 
1 4.41 

(Ib/hr) 

0.651 
0.651 
0.651 

3.18E-03 
9.261 

• 

These emission factors estimate particulate emissions from the 
engine. Particulate emissions from the crushing of material are not 
included; those emissions are addressed in Table K-22. 

Actual Potential 
Emissions Emissions 

5 months 
(Ib/day) (Ib/yr) (ton/yr) (lb/hr) . (ton/yr) 

1.30 43.9 0.022 0.651 2.85 
1.30 43.9 0.022 0.651 2.85 
1.30 43.9 0.022 0.651 2.85 

6.36E-03 0.21 1.07E-04 3.18E-03 1.39E-02 
18.5 624 0.31 9.261 40.6 

-

1 Emission factors are from EPA's AP-42 Table 3.3-1 dated November, 1996 .. The SCCs for this source are 2-02-001-01 for industrial size 
equipment and 2-03-001-01 for commercial/institutional size equipment. SOx emission factor is based on fuel sulfur content (AP-42 Table 3.4-1). 
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Table N-24
Locomotive - Diesel Powered

Type Fuel
Fuel Higher Heating Value, (Btu/gal)
Fuel Input in MMBtu per Hour
Maximum hourly fuel use (gal/hr)
BHP Rating
Operating Hours

Hours per Day
Hours per Year (5 months)

Sulfur percentage content in fuel

Diesel
137,000

7.000 estimated
51 estimated

1000

1
105

0.0015 %, (15ppm)

Assumes that the locomotive operates
only under "switch duty-cycle" as
defined by the EPA.

Emission Actual Emissions
Factor Emission Factors

Pollutant CAS# Source 5 months
(lb/day) (lb/yr) (ton/yr)

PM na 1 0.54 g/bhp-hr 1.19 125 0.063
PM10 na 1 0.54 g/bhp-hr 1.19 125 0.063
PM2.5 na 1 0.54 g/bhp-hr 1.19 125 0.063
SOx na 2 1.52E-03 Ibs/MMBtu 1.1E-02 1.11 5.6E-04

NOx na 1 11.00 g/bhp-hr 24.3 2,546 1.27

Emission factors are based on Tier I EPA emission limits for engines that were manufactured from 2000 to 2004. This assumes that if the engine was older than
2000 it would have been rebuilt and is required to comply with modern emission standards. The emission limits were published in the EPA's "Emission Standards
Reference Guide for Heavy-Duty and Nonroad Engines - Locomotives. Emissions include idling time and assumes that PM=PM10. The SOx emission factor is
based on the-sulfur content of the fuel and AP-42 Table 3.4-1.

0 0
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Table N-24 
Locomotive - Diesel Powered 

Type Fuel 
Fuel Higher Heating Value, (Btu/gal) 
Fuel Input in MMBtu per Hour 
Maximum hourly fuel use (gal/hr) 
BHP Rating 
Operating Hours 

Hours per Day 
Hours per Year (5 months) 

Sulfur percentage content in fuel 

Pollutant 

PM 
PM10 
PM2.5 
SOx 
NOx 

Emission 
Factor 

CAS# Source 

na 1 
na 1 
na 1 
na 2 
na 1 

Diesel 
137,000 

7.000 estimated 
51 estimated 

1000 

1 
105 

0.0015 %, (15ppm) 

Emission Factors 

0.54 g/bhp-hr 
0.54 g/bhp-hr 
0.54 g/bhp-hr 

1.52E-03 Ibs/MMBtu 
11.00 g/bhp-hr 

(lb/daYl 

1.19 
1.19 
1.19 

1.1 E-02 
24.3 

Assumes that the locomotive operates 
. only under "switch duty-cycle" as 

defined by the EPA. 

Actual Emissions 

5 months 
(IbM) (ton/yr) 

125 0.063 
125 0.063 
125 0.063 
1.11 5.6E-04 

2,546 1.27 

Emission factors are based on Tier I EPA emission limits for engines that were manufactured from 2000 to 2004. This assumes that if the engine was older than 
2000 it would have been rebuilt and is required to comply with modern emission standards. The emission limits were published in the EPA's "Emission Standards 
Reference Guide for Heavy-Duty and Nonroad Engines - Locomotives. Emissions include idling time and assumes that PM=PM10. The SOx emission factor is 
based on the -sulfur content of the fuel and AP-42 Table 3.4-1 . 

• ,---,,' '. 
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Table N-25
Emissions Summary

Area I - Primary Controlled Area Area 4- Staging Area Area 5. Roadways

Source PM-IO Eamiaslons P-I10 Emissions PM-IO Emlslbons
Day-AcOve Day-Act/ve Dey-/nactve 12 month Day-Act/v Day-Actlve Day.lnactw 12 month Day-Active Dey-Acthne 12 month

AOO, betsP00 O- POW,, PaeoP0wk mweýlo k-". P

lba/day lbs/day Ibaday Ibs/year ba/day badmay ba/day be/year ba/day Ibs/year
8hov 1 h-e 24 ho-e .h tJ1 h-o. 24 roy. 0 ho,.

Material Handl/n/ (Table 3) 2.75 289 .1.76 185
&•-tw•lne•c•e Piles (Table 4) 6.55 1.18 1.77 587 1.58 0.283 0.43 325
-lea motEqpme (Table5) 15.6 1,638 15.0 1638
lnae-d Roadways (TablesC) 10.4 523
Paved Roadways (Table 7) 40.3 337

Cogosed Ground Area (Table 8) 1.73 3.40 5.20 870 0.12 0.24 0.30 11
Off-Road Engi/ee (Table 0) 0.0T7 51.3 0.T77 51.30
On-Road CEngnee (Table 10) 0.0096 0.20 0,0008 0.20 0,0192 0.50
Material Handl•ng Crusher (Table 11) 0.44 15.0
3rusher. Engine (Table 12) 1.30 43.0
Train (Table 13) 1.10 125
TOTAL 27.0 4.64 6.06 3,441 23.0 0.53 0.70 2,304 56.7 861

Area I - Primary Controlled Area Area 4 - Staging Area Area 5- Roadways

source PM-2. Emissions PM-S.C Emissions PW-2.5 Emissions
Day-Active Day-Oct/ye Day-/neeiva 12 month Day-Act/v Day-ActIva Day-hactive 12 month Day-Active Da.-Aol/va 12 month

Iba/ay ybsaday lbs/day beer ho/day "be/day Ibaday lba/year ba/day fba/year
8 ho-. 10 hove 24 hove 8 hove 10 ho-. 24 0 haOx.

Material Handling (Table 3) 0.52 5417 0.27 28.0
Acthve/Inacthve Plea (Table 4) 0.90 0.178 0.27 80 0.24 0.043 0.06 402
HeavyEquipment (Tables) 8.0 837 8.0 837
UnIp•ved Roadways (Table 0) 1.04 52
Paved Roadwaeys (Table 7) 8.97 51

Cqpooed Ground Area (Table 8) 0.20 0.52 0.70 133 0.02 0.04 0.00 1.7
Off-Road Engines (Table /) 0.077 51.3 0.577 51.30
On-Road Enginee (Table 10) 0.00CC 0.20 0.0090 0.29 0.0192 0.60

Material Hland/lig Crusher (Table 11) 0.030 1.01
Crusher - Engine (Table 12) 1.30 43.9
Train (Table 13) 1.10 125
TOTAL 10.7 0.7 1.05 1.105 12.0 0.080 0.12 1138 8.03 103.6

Area I - Primary Controlled Area Area 4- Staging Area Area 5 -Roadways

source 8Ox Enissaone sOx Em•issona sOx Endmslona
Day-Active Oay-Active 12 month Day-Active Day-Activa '12 month Day-ActIe Day-Ad/v 12 nmon

Ibs/day I, e o P~ lba/yeamr lbskday aoeb, lbs/iyear ba/day hn.,oan Ibe/ear

_________________________ o rov 10-, 6 ho- 10 h-g 0 Cho- if hov

0/0-Road Enoinee (Table 0) 0.013 0.00 0.013 0.067
On-Road Enginee (Table 10) 5.0E.04 0.0104 5.0E-04 0.0104 0.0E-04 0.0207

Materdel Hand/ing Crusher (Table 11)
Cruoler-Cog/de (Table12) 0.4E-03 0.21
Train (Table 13) 1.1E-02 . .11
TOTAL 0.0130 0.087 0.0300 2.00 0.0E-04 0.0207

Area I - Primary Controlled Area Area 4. Staging Area Area s -Roadways

Source NOx Emiassian NOx Emisalons NOx Emiss/ons
Day-Actlva Day-Active 12 month Day-Act/ve Day-Active 12 month Day-Act/ve Day-Act/ve 12 month

be/day tet ol Iba/year lbs/day o. Polo lbs/year ba/day tPol, n Iba/year

Off-Road ngvinee (Table 0) 11.0 577 11.0 577
On-Road Fog/dee (Table 10) 0.441 9.2 0.441 9.20 0.882 18.4

Material H•ndl//d Crusher (Table Ii)
Crueher. Engine (Table 12) 18.5 624
Train (Table 13) 24.3 2541
TOTAL 11.4 588 842 3,787 0..52 18.4

The Material Handling emissions are froom the actvity of loading trucks in the Primary Controlled Area and unloading them in the Stging Area Therefor. thee daily einsitons as a wore case" asoumpton could happen at

the same time, Heavy equipment operation (including Off-Road Engines) daily emssions assume that half the activity ocouts in the Prinary Controlled Area and hltf i the Staging Area.

• Off·Slte Disposal and License Termination 

Table N·25 
Emlsslona Summary 

Sou,.. 

Malarial Hlondlhg (Table 3) 
,ActNWlnac!NolPU .. (Table4) 
Heavy Equlpmon1 (Table 5) 
U"""wd RoaGwaya . (Tabla 8) 
_Roadwaya (Table 7) 
EJcpoaed G",und Area (Table 8) 
Off-Road Engil1ea (Tabl.O) 
O.,.Road Englnee (Table 10) 
Malarial Hlondlhg Cruaher (Tabla 11) 
Crueher· Engine (Table 12) 
Train (Table 13) 
TOTAl. 

Sou,.. 

Material Handling (Table 3) 
ActNWlna_PU .. (Tabla4) 
Heavy Equipment (Table 6) 
Unpewd Roadwoyo (Tabla 6) 
PaYOdRoo_l'I (Table 7) 
EJcpoaed Ground Ar .. (Tabla 8) 
Off-Road Engil1ea (Tabla 0) 
On-Road Engil1ea (Tabla 10) 
Material Hlondlhg CMher (Table 11) 
Crulher· Engine (Table 12) 
Train (Table 13) 
TOTAl. 

Sou,.. 

Oil-Road Englnoo (Table 9) 
On-Road Englnee (Tabla 10) 
Malarial Hlondllng Cruaher (Table 11) 
Cruaher· engine (Table 12) 
Train (Table 13) 
TOTAl. 

Sou"", 

Off-Road Engil1ea (Table 0) 
Or>-Road Englnoo (Tabla 10) 
Material Hlondllng Crusher (Tabla 11) 
Crueher· engine (Tabia 12) 
Train (Tabla 13) 
TOTAl. 

Araa 1 • Primary Controllad Ara. 

PM-IOEmI .. I"". 
Oa)"_ Oa)"ActMI Oa)"lnaotiw 

....... - --. I_V IboIdaV lbaldav ...... ,. ...... ........ 
2.75 
8.65 1.18 1.77 
15.6 

1.73 3.46 5.20 
o.on 
0.0096 

27.6 4.84 8.96 

Area 1 • Primary Controllad Area 

PM-U Emlaolon. 
Oo)"AclIYo 08)"ActiYo 0e)"1na_ 

....... - hd""-Par'totl 

lboidav I_V IbaldaV 
• h<>un '.han 24""" 

0.52 
0.99 0.178 0.27 
8.0 

0.26 0.52 0.79 
o.on 
0.()()g6 

-

10.7 0.7 1.05 

Area 1 • Primary Controlled Araa 

800 Emlooion. 
Oay-ActiYe 08)"ActiYo 
I_V --, ..... ,. ..... 
0.013 

ME44 

0.0130 

Ara.l • Primary Controlled Araa 

NOoEmIoaIono 
Oa)"ActIYo Oay-ActMI 
I-V .. OU\IItPorlDII ...... "han 

11.0 
0.441 

11.4 

12 month 

Ib&'year 

289 
587 
1.638 

876 
51.3 
0.29 

3,441 

12 month 

IbaI)'oar 

54.7 
80 

837 

133 . 
51.3 
0.29 

1.165 

12 m'Onth 
Ib&'year 

0.66 
0.0104 

0.007 

12 month 
lbelyoar 

577 
9,2 

588 

• 
Ara. 4. Staging Are. Are. 5. Roadways 

py.,10 Emlaaions Pfl6.IOEmINiono 
Oa)"ActlYo 08)"Acti¥o Oa)""'ac!Nol 12 month Oa)"ActiYo Oo)"ActiYo 12 month. -- ....... - .... ... - ..... -I_V IboIdaV _av IbaI)'oar IboIdaV IbaI)'oar .-. , ......... 204tQJrl • han 

1.76 185 
1.58 0.283 0.43 325 
15.6 1638 

10.4 523 
46.3 337 

0.12 0.24 0.36 11 
0.9n 51.30 
0.0096 0.20 0.0192 0.50 
0.44 15.0 
1.30 43.0 
1.19 125 
23.0 0.53 0.79 2.394 56.7 861 

Are. 4 • Staging Ara. Area 5 • Roadways 

PM-loS Eml .. lon' PM-U Emlaelona 
Oa)"AclIYo Oa)"AclNv Oay-lnactiYe 12 month Oa)"ActIYo Oa)"ActIYo 12 month 
Adtw.Pa.tClfl 

_ ....... .......""' ... -""' ... lboidav . I_V lboidav Ib&'year IboIdaV IbaI)'oar 
• hoo" , ....... 24"""" .-. 
0.27 26.0 
0.24 0.043 0.06 492 
8.0 637 

1.04 62 
6.07 51 

0.02 0.04 0.06 1.7 
0.977 51.30 
0.0098 0.29 0.0192 0.60 
0.030 1.01 
1.30 43.9 
1.19 125 
12.0 0.060 0.12 1138 8.03 103.6 

Area 4 • Staging Area Aree S· RoadwaYs 

SOX EmJ .. lona SOx Emiulon. 
00)"_ Oay.Actr... 12 month Oay-ActNv Oa)"_ 12 month 

IboidaV 
_ ....... 

Ib&'year IboIdaV -- Ib&'year 

'hou" , ....... a_. " ..... 
0.013 0.667 

ME·04 0.0104 0.9E.{)4 0.0207 

6.4E'{)3 0.21 
1. 1 E'{)2 1.11 
0.0300 2.00 O.9E.{)4 0.0207 

Area 4 • Staging Are. Ara. 5 • Roadways 

NO. Emlaolon. NCo Emlooiona 
Oay-ActIYo O.y-_ 12 month Da)"ActNv Oay-ActNv 12 month 
I_V .............. IbaI)'oar I_V .. ........... Ib&'year 

'-' ,. ...... • han , ....... 
11.0 577 

0.441 9.20 0.882 18.4 

18.5 624 
24.3 2.548 
54.2 3.757 0.882 18.4 

The Material Handlina emission. are from the adivity ofloading trUcks in the Primary Conbrolled A,.. and unloading them in the Staging Area. Th .... fore. these daily emissions as a "wone case" assumption oould happen at 
the same time. Heavycquipment operation (including Off·Road Engin .. ) dailyem~!_ assume thai half the adivity occurs in the Primary Controlled Area and half in the Staging Area. 

• 



SMC

a-Site Disposal of Slag Only
ble lN-26a

'4=*r Emission Details - Materials and Travel Distances

Common Truck Assumptions
Yatds ppr Load
Average Numter of Whmees par Truck (10 unloaded, 14 loaded)
Weight par Empty Truck
Acerage Weighl of Al Trucks

Engineered Barrier and Drainage Mateia
Cow, Soi, Total
Various Stolre
Clay
Engirererd BarrierDrainage Material TotaW
Armmnd of Cover Sol
Amount of Venous Stone
Amouas of Clay
Enginrered Barvri,00alnge Material Total

Numbns of Trucks Trips - Cow Sol
Number of Trucks Trips - Sion.

oNumber of Trucks Trip. - Clay
Colic Yards at Engineerd Baorer Material Deairerad
Covw Sotl - Density
Cow Sod - Densety
Vaous Stone - Densiy
Vasrocs Stare - Deosty
Clay - Density
Clay - Density
Sol Malarial Loaded par Truck
Sol Weight pap Loaded Truck
Average Woighl of a So0 Material Truck
Stone Material Loacd par Truck
Staon Weight per Loaded Truck
Average Weight of a Stone Material Truck
Clay Material Loaded par Truck
Clay Weight par Loaded Track
Average Weight of a Clay Material Truck
Truck. per Projsct All OEngineered Baria•erlsairage Material
Trucks per Day. All Maelarial

Soil Mated for the Removed Pile Areas (Cover Non-EB Area)
Cov Soi• - Densty
Cow Sol - Density
Herr-EB Snaag. Yard Are
EB A-
Total Disturbed fla flot EB
Total Stragn" Yard Ars
Depa of Cowve
Numrer of Yards or Topsoi Nsaded
Tom of Topsoil Needed
Number of Trucks
Trucks per Day
Yard. pyr Day
Pounds par Ccbic Foot
Ton par Project
Nuomber of Days Needed
Weight par Loaded Truck
Avoarge Weight of Masterial Truck

On-Site Soil Excairation
Yards per Load
Matorie to be Moved ( amourte cover r asome)
iarkiel r. be Moved (a-u-n cover asorerd sam.)

Trucks per Day
Nurnrer of Trucks ornr PiF Ito ,Sagig AasalCrusher
Tots Material Loaded per Truck
Weigtd per Loaded Truck
Average Weight of a Mateid Truck

Off-Site Material Removal (shipped to Train)
Cutoi Yards of Material lobe Feaovd
Number of Truck Trims to Staging Aloe
Trucks ppr Day
Wright of Maharal Loaded pp T..uk
weiht par Loaded Trock
Avgerage Wehl .a Mialaral Truck

Number of Train Can
Capacty pp Tran Car (tot)
Total Torn of la•e•,a Reroted
Trin Care par Year
Train Cars ppr Day (also Trucks to Stapkng Are)
Tons Loeded pe Day

(cubic yordu)

(to-)
(tom)

(rubic yards)

(wbic yard3)
(cubic yardo)

(tons)
(rum)
(b.s)

(truck bripe)
(truck lops)
(truck tip.)
(colic yards)

(pounmld bic yard)
(ipoundwm" foot)
(p~ulrcbi yard)
(pound.Jouh Em)
(poundseiur. yard)
(loons)
(IoM)
(loon)
(tom)

(torn)(tom)

(IDm)(ton-)

(rum)(tons)coiot
(tlorwoiday)

(potrod~lcuic loot)
(pounwrdcubic yard)

~quam• fist)

(etuare few)

(Iloel fe)(speet fst
itons)outs.o yard.)

(lorokeiproisor)
(rclkslday)
(yerdeldry)
(mrrrrduloubrc Foor)
(ron=,projact)
(d3yyojecl)

(tot)

(trrcks/day)
(truck frips/proted)

(tom r)
(ton)

(truck trip/projedt)
(trrrol/day)
(tons)
(I-M)(lots)

20 Given
12 Divae
15 Giver
32 Weighted Averaga Weight (matrmat trucks d beeonrldrakrage trucks)

17,054 CAD-bed Evsimat
13.633 CAt-baot Esoimate
2020,1 CAD-based Estimate

24, 188 Cubk Yards x Pounds pep Cubic Yard 12.I00
24.847 Coubic Yards Pounds pr Cubic Yar•d /2 O
34,242 Cubic Yards x Pounds ppe Culic Yard 12.OD0
83n270

853 Mateial Needed I Yard. per Load
602 Malt-r Needed I Yard. per Load

1.015 Malrial Needed I Yard. pp Load
50,9o5 Numbs of Trucks x Yards pep Load

105 From Tabs 2
2.835 Pounds pp Cubic Fool x 27

136 Fro TaMbe2
3.64W Porurd per Cubio Foot . 27

125 From Table 2
3.375 Pounds pp Cubic Foot x 27

28 Yard. pp Load x Poundr per Cubic Yard
43 Load p Truck + Weight of Empty Truck
29 Average of Empty Truck and Loaded Truck
36 Yad. per Load x Pounds pp Cuoic Yard
51 Load pe Truck + Weigt of Empty Truck
33 Average of Empty Truck and Loaded Truck
34 Yards pp Load K Pounds per Cubic Yard
49 Load per Truck - Weight of Empty Truck
32 Aver-s of Empty Truck and Loaded Truck

2,549 Asoonmo Enginmeerd Barrier & Dratnage Co-stourron Operatin = 120 Caletnda Days (80 -ork days
304 Trucks ppt Projecl / Time fot Egineered BarrlerfFiral Grading (86 othk days)

105 From Tabe 2
2.83M Pounds per Cubic Foot x 27

158.100 CAO-booed Eolrryato
179.987 CAD-basod Etsrnalt
242.224 CAD-based Es.r-1a.
310.667 CAD-taced Etirrmtv

1 Given
4.641 Arse xtDepth 2T
6,862 Tom hors Taes 2

242 Cooar Needed I Yardc pp Load
24 Assume 3 Loads ppr Hour / 8 Hours Day

480 Yard. ppr Load x Trucks per Day
105 From Tabs 2

6.62 P dund pp Cobic Yard / Yards of Covr
10 Number of Trucks / Yard per Load
43 Tom Material Moved * Ton perEmplyTruck
29 Awage of Empty Truck and Loaded Matalat Truck

20 Given
1.320 From Tab. 2
1.971 From Tabe 2

24 Asrnre 3 loand per Hour I Houre Day
66 Cubic Yards I Yards pp Load
28 Tom Material Moved I Numsrne of Trucks
43 Tom Malera Moved v Ton pee Empty Truck
29 Avrage d Empty Trock and Loaded Mate•ial Toock

38.920 Formn Tabs 2
1.946 CocrI Yard. / Ydrd pp Load

24 Atsrue 3 load. pP Hoar 1 8 Hours Day
38 Numbrs of Truck Trps I Toala Tom Material Reonved
53 Tom Materat Loaded p Truck Tom ppe Empty Truck
34 Averagea o ar Empty Trock asda Loaded Matrial Trotk

822 Tom of Material Removed f Cacr-cty pp Trim Car
on gloon

73,948 Tomý from Table 2
411 Navober of Trean Car 1 2 (veflrh rprsser.t th tto 5 woth period)
39 Traits pep Year / (Weeks per Yes x Days per Week)
362 Capcity pp Train Car x Train Cars pe Day

1,000 Weighted averagp Wer for Varsio soil -boa oan mas
1650 Trip Length for Covw Deliwed

1,200 Cover & Engimered Bar•ier Material
1.650 Cover & Enrgimered Barrier Material

1600 Soll Material fot Retocalad P•.e A-ees
1.650 SoW Mlaerial fot Relocaled pFlm Areas

1.160 Trip Length fb Material Removed
1.200 Trip Lngtlh for Cover Dehiwoed
1.650 Trip Length for Coon Deliwrod

(hen)ibom)
(ton-)

(Won)

Travel Distances
On-Sfta Material Transport

Length of UNPAVED Roadwoy - tO Stoag. Afea (InS)

Length of PAVED Roadoy (feat)

Cov-r & Esghsered Barrier Material Teramped
Length of UNPAVED Roadway -to paved roadway (fEm)

Length of PAVED Roadway (temt)

Soil Material far R.1-osa Pe. Amire

Length of UNPAVED Roadway - to paved mraday (fet)

Ltagth of PAVED Roadwhay (loot)

Off-Site Material Removal
Length af UNPAVED Roadoay - stoage aea to slagirg area (lof)

Lergh of UNPAVED Roadamy- to paved roadway (0em)

Lengeh of PAVED R-admey (eem)

SMC 

•

.• -SIte Disposal of Slag Only 
ble N-26a .. 
r Emission Details - Materials and Travel Distances 

• 

Common Tiuc:k Assumptions 
Yarda per Load 
Average Number of Wheels per Truck (10 uOOeded,. 14 lOaded) 
Weigtt per Empty Truck 
Average Weigtt of AI TfUCks 

Englneentd Barrier and Drainage MaIeJI" 
Cover Soil. Total 
V8fk:lus Slone 
Clay 
EnginDered f*rierlDtaloage Material Tetld 
.Amoun: of Cover Sail 
Amount cI Various Stone 
_01 Clay 
Engineefed BarrierlOra!oage M~iaf Total 

Number of Tructta Trips ~ Cover Soil 
Norm. of Trucks Trips - Slone 
Number rI Trucks Trips - C~ 
Cubk Yards of Ervinoered. Barrier Material Delivered 
Co\l8f Soil - Density 
Co_ So;! - Demily 
Various stone - Density 
Various Stone - Density 

CIay- Dens'" 
Clay - Dens" 
Sol Material Loaded per Truck 
SoB Weigh' porloodod Truck 
Average Weighl 01 • Soil Material Tnd 
Slone Mat«laIloeded p« Truck 
Slone Weight per LoadDd Truck 
Average Weight of a Stone Material Truck 
Clay MaI.lalloaded per Truck 
Clay Weight porloadod Truck 
AYftage Weight of • easy Malerlal Truck 
Truek& ptI' Project. AI Enginaerecl BarriMlOfainage Materiaf 
Trucks per Day. All Materiat . 

Soil Material fO< tho Removed Pile Areas (e"".r Non-EB Area} 
Cover Soil - Density 

On-Slte Soil ExCBYation 

Co_ So;! - IJomjly 
Non-EB Storage Yard />nI8 

EBAroo 
Total Disturbed Ataa for EB 
T olal Storage Yard Area 
Depth of Cover 
..........,oIY"""'oIT ............ 
Tons of TopsoiJ Needed 
Number of Trucks 
Trucks per Day 
Y.da per Day 
Pounds per Cubic Foot 
Ton pet Projecl 
Number of Days Needed 
WeigH: per Loaded Truck 
Average Welghl 01 a Matefiat Truck 

Valda pet Load 
Material to be Moved (MSUmecover amounts seme) 
Material to be Moved (assume CCN« amounIa sam&) 
TNCa per Day 
Numb« 01 Trucl<s from PiIeo" SIaoif'9 Ar •• /C ... ,.,,,, 
Tons Materialloadad per Truck 
Weigtt per Loaded Truck 
Average Woighl of a Matefiaf Truck 

DIf-SIIa Material Removal (shipped 10 Train} 

Travel Distances 

Cu~ Yards d Material to ba RIImcmd 
Number of Truck Trips to Staging Area 
Truea per 00, 
Weigtt of Materiall.oaded per Truck 
Weigtt per loaded Truck 
Average Weiott 01 a Malafial Truck 

Number of Train ear. 
Capacity per Train Car (Ions) 
Total Tons of Maleriat Romoved 
'Train ears. per Year 
Train Cars per Day {abo Trucks to Staging Area> 
Tons loadlld per Dey . 

On-Sb M.lMtai Transport 
length of ~AVED Roadway - to Storage Nee 
length of PAVED ROIlIctway 

Covw & Engtneered 8II".r Mat.rial Tranaport 
Length of UNPAVED Rottdway ·10 pr8"Ied roadway 
longlholPAVED_ 

SoU ._rlat tor ~pu. Area. 
L.engl:h of UNPAVED Roadway - to p8'o'8d roactway 
l«9holPAVEDR_ . 

Off-Sl .. Mater'" Rlmovel 
length 01 UNPAVED Roedway - &torag:8 area to staging area 
length of UNPAVED Roadway - to paved roadway 
length 01 PAVED Raadway , 

(cubic yards) 
(_0) 
(Ions) 
(tons) 

(cubi<:yord.) 
(cubic: yard~) 
(cut;c_) 
(cutic )lards) 
(Ions) 
(Ions) 
(Ions) 
( ..... ) 
(INCH",,) 
(bucklrips) 
(buck ..... ) 
(eu,",,_) 
(_foot) 
(poun<b!eub£yord) 
(_frot) 
(-yord) 
(_foot) 
(_yard) 

("m) 
("m) 
(bns) 
(10 ... ) 
( ..... ) 
(tons) 
(Ions) 
(Ions) 
(10"') 
(lnJc""pojoGt) 
(_day) 

(pounds/cubic foot) 
(pxmds/cubic yard) 
\square feet) 
(square feet) 
(square .... ) 
(square feet) 
( .... ) 
Iwbicyard,) 
(tons) ( 
(trucks/project) 
(lrUcltslday) 

("'"''''''y) 
(poundsicubic foot} 
(Ions/project) 
(dayslprojocl) 
(Ions) 
(Ions) 

(eu,"" "",sA""") 
(CUbic yards) 

I""') 
(INC""",) 
(trueklrlpolpojed) 

(""""uck) 
(-) 
("m) 

lcut;c_) 
(truek.....,pojed) 
(true""d .. ) 
(10 ... ) 
(-) 
(10",) 

(tons) 
(tons) 

(Ions) 

( .... ) 
( .... ) 
( .... ) 
( .... ) 
( .... ) 
(,eel) 

(,eel) 
( .... ) 
( .... ) 

20 Givan 
12 Given 
15 Gjyeo 
32 Weighted Average Weight (malerial trucks artd' batrier/drainage troc:ks) 

17,064 CAD-based Estimate 
13,633 CAf}-based Estimata 
20.291 (:.A()..bas,ed Estimale 
50,988 
24,188 Cubic Yards x Pounds per Cubic Yatd 12,000 
24,847 Cubic Y_ds x POUnds per Cubic Yard / 2,000 
34,242 Cubic Yards x Pounc:b per Cubic Yard / 2.000 
83.278 

853 MBt_ial Needed I Yards per load 
682 Material Needed I Yards per load 

1,015 Material Needed I Yards per load 
50,988 Number of Trucks )( Yards per load 

105 From Tabla 2 
2.835 Pourds per Cubic Foot x 27 

135 From Table 2 
3,645 Pounds per QJbic Fool x 27 

125 From Table 2 
3.375 P(IUf1da per Cubic Foot x 27 

28 Y8f'ds per Load x Pounds per Cubic Yard 
43loetd per Truck .. Weigtt of Empty Truck 
29 Averaoa of Empty Truck and loaded Truck 
36 Yards per load )II Pounds per Cubic Yard 
51 lOlitd per Truck .. Weigtt of Emp:y Truck 
33 Average of Empty Truck and loaded Truck 
34 Yards per load It Pounds per Cubic ,Yard 
49 lood per Truck .. Weigtt of Empty Truck 
32 Average of Emp:y Truck and loaded Truck 

2,549 As$umes Engineered Barrier & Dfainage Con*ucUon OpefSlion = 120 Colander Days (00 work days 
30.4 Trucks per Project' lime for Engineered BarrierIFinai Grading 106 work days) 

105 From Table 2 
2,836 Pounds per Cubic Fool x 27 

158.100 CAl}-besed E$'furra\& 
179.987 CAD-based Estimate 
242.224 CA[).based EslhnafB 
310.687 CAO-based Estimate 

1 GiWlf"l 
4.&41 ..... x Depth /21 
6,862 TOO8 hom Table 2 

242 Cover Needed I Yards per load 
24 .As$Ume 3 loads per Hour , 8 Hou"s Day 

480 Yards per load x Trucks per Day 
105 From Table 2 

6,062 Poonds per Cubic Yerd I Yards of Cover 
10 Number of Truck$. I Yards per load 
43 Tons Malarial Moved .. TonperEmptyTruck 
29 Avoraga of Empty Truck and loaded Material Truck 

20 G;wn 
1,320 From Table 2 
1.871 From Tabie 2 

24 As$Utna 310eds per Hour I 8 Hotn Day 
66 Cubic Yards I Yards per Load 
28 Tons Material Mo\l8d I Nurnb!lr of TruckS 
43 Tons Maler. Moved .. Ton pet Empty Truck 

. 29 A_age of Empty Truck end loaded Material Truck 

38.9Z} From Tabla 2 
1,946 Cubic Yards I Yards per load 

24 AssUme 310acts pa t-tcu I 8 How& Day 
38 Number of Truck Trips I Total Tons Mal ..... Removed 
53 Tons Millterialloaded par Truck .. Tons per Empty Truck 
34 Awraoeol an Empl'f Truck ard a loaded Malerlal T~ 

822 Tons of Material RetrOved I ~ityperTu.inC. 
90 gwen 

73,948 Tons from Table:l 
411 Number 01 TrainCar& I 2 {wtich repfesents. the two 5 morC.h per1ods) 
3.9 Trains per Year I (Weeks per Yeet )I Days par W_) 

352 Capacity per Train Cor JI Train Cars per Da)' 

1,000 Weighted average length for various soi ax.ca'l3\Jon arees 
1650 Trip lengIh for Cover Delivered 

1,200 eov. & Engineered Barrier Mattrial 
1,650 Cover & Engineered ear,ier Material 

1.600 Soil Material for Retocated Piles Areas 
1,650 Soil Malarial tor Retocated Piles Areas 

1.100 Trip length for Material Removed 
1.200 Trip lenglhfor COver Delivered 
1.650 Trip length tor Co'Wll' Delivered 



SMC

Off-Site Disposal of Slag Only
Table N-26b
Air Emission Details - Scheduling

Project Operational Times

Woerdng Houer
Off-Sit Disposal l2nd Yearl
Days per Weeki
Weeks p"r Yer
Hour per Day
Total days per year

On-Slb Stabiluatlon (let Y.irl
Days per Week
Weeks per Yes
Hours per Day
Total days per yew

Projed ODurion
Total YeaO
Total Month.

Off-Site:"ooeal 120d Yeart
Montheach Yes - Off-Site Dispaosat
Days to Rewnoe Material ron, Storage Yent to Cnsher/Train
Soil Cover Woo Removed Pile.

On-Sltl Stabilla-ton (let Y.arl
Months each Year - On-Ste Stabiization
Time for Creating Consolidated Pile
Time for On-Site Soil Conolidation

Time for Engineered Banier

Final Grading far Dreinage

Soil Cover for Non-Engineered Barior Area

(wreekyear)
(hoursfday)
(calendar days)
(sbrk days)

C-)

(hours/day)
(calaendar days)
(eark day.)

(yowrs)

(manthl)

(morfthehear)
(projed work days)
(pojede -ork day.)

(monthser-)
(calenda. days)
(w,,ork days)
(work days)
(calendar days)
(work days)
(calendar days)
(work day.)
(calendar days)
(aork days)

5
21

8
147.
105

5
30

a
210
150

2
12

5
105
105

7
90
64

3
90
64
30
20

' 13
9

Equipment Daily/Annual Operating Rates
Off-Sib Disposal i2nd Year)

Loader(s) = Number of Equipment
= Maximum Operating Houm per Day
= Operating Hare per Year

Dozer = Number of Equipment
= Maximum Operating Hours per Day
= Operating Nours per Year

Crusher Maximum Operating Hours per Day
Operating Da per Yes

Train Operating Hours per Day
Operating Hours per Yesr

On-Sib Stlbilixaalon Ilet year)
Loader(s) = Number of Equipment

= Maximum Operating Hours per Day
= Operating Hours per Yesr

Dozer = Number of Equipment
= Maximum Operating Houir per Day
= Operating Hours per Year

Excavator = Number of Equipment
= Maximum Operating Hour. per Day
= Operating Hours per Year
Bat h Veer.f

Dust Control Truck = Maximum Trucks per Day
= Number .1 Trip pear Month
= Number of Tripe per Yes - On-Si.te Stablizalman
= Number of Trips per Yes - Oft-Ste Disposal

(horrndday)

(houras/day)
(dayaleaer,
(hfurasday)

(trounsfday)

(hfraratyee)

(lauren/day)
(teniajyes)

(truc*ay)

(trucliepyeer)
(truclrndrear)

5

B40

Ia

840
2 from Table 11

58 from Table II

59 ratio of total materials S total matereals remoned

8

1200

1200
1

4
91

1

22
150
105
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Table N·26b 
Air Emission Details· Scheduling 

Project OperatIonal nmes 

Working Hours 

ProjedDura1l ... 

0fI-sn. DI!po!a! (2nd v • ." 
l)ayaperW_ 
Weeks per Vear 
Hours per Day 
Total days per year 

On-sn. Slabiliutlon (lot v • .,) 
l)ayaperW_ 
Weeka per Year 
Hours per Oay 
Total days per y ... 

Total y""", 
Total IoIonlha 
OfJ.SItIt DhpouI.2nd Y •• r) 

Months oach Year - ~Site Disposal 
Days to R8I1lOY8 Material from Storage Yan;I to CrusherfTrain 
Soil Cover tor Removed PHea 

On-SH! Stablllzation (1st Ye.' 
Months each Year - O~fte Stabilization 
Time for Creating Consolidated Pile 

Time for On-Site Soil Consolidation 
Time tCK EngirteerBd Barriet 

Final Grading for Drainage 

Soil Cover for Non-Engineered Barrier Nee. 

Equipment Dally/Annual Operating Rates 
- 0II·sn. DIop .... 1 (2nd y • .,) 

Loador(s) = Number 01 Equipment 
::;: Maximum ()perming Hours per Day 
= Operating HoIn per Y_ 

DozOl ::;: Number of Equipment 
::;: Maximum Opercting Hours per Day 
= Operating Hours per Year 

Crusher ::;: Maximum Operating Hours per Day 
= Opsrating Days par Vear 

Tram = Opsrating Ho ... por Day 
= Opsrating Hours per Year 
O~SIte Stabilization 11 .. V.ar) 

LoadOljs) = Number 0/ Equipment 
::;: Maximum Operating Hours per Day 
= Opsrating Hours per V_ 

DozBf ::;: Number of Equipment 
::;: Mmdmum ()peraling Hours per Osy 
= Operating Ho ... per Ysar 

Excavator ::;: Number of Equipment 
= Maximum Operaling Hours per Dey 
= Opsrating Ho .... per Year 
BotbV..,. 

Dust Control Truck = Maxhnum Trucks per Day 
::;: Number of Trips per Month 
::;: Number of Trips per Year - On-Site Stabilization 
::;: Number of Trips pel Year - Off-Site Di8p0881 

(~) 
~o/year) 
(00t.nIday) 
(_ardays) 
(worltdays) 

.(~) 

(-.tyeaJ) 
(hours/day) 
(_ardays) 
(worltdays) 

(years) 
( __ ho) 

(--hslye ... ) 
(poJed worlt days) 
(projod worlt days) 

(--hsly-) 
(_ardays) 
(worIt days) 
(worltdays) 
(caIond ... days) 
(worltdays) 
(coJondor days) 
(worltdoys) 
(calondar days) 
(worltdays) 

(hollnlldsy) 
(hot.rsIyear) 

(hours/day) 
(hotn/yoar) 
(hours/day) 
(days/year) 
(hoLOSIday) 
(hotn/yoar) 

(hours/day) 
(holnIysar) 

(hours/day) 
(ho<nlyear) 

(hours/day) 
(hotn/yoar) 

(trucklday) , 
(trud<slmonth) 
(trucblyear) 
(trud<sly .... ) 

5 
21 

8 
147. 
105 

5 
30 

8 
210 
150 

2 
12 

5 
105 
105 

7 
90 
64 

3 
90 
64 
30 
20 

-13 
9 

1 
8 

840 
1 
8 

840 
2 from Tabl. 11 

58 from Table 11 
1 

59 ratio of total inaterials & total materials removed 

1 
8 

1200 
1 
8 

1200 
1 
4 

91 

1 
22 

150 
105 

• 

• 
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Table N-27
Material Description

Parcel # Mateial Type Volume Pile Material Density Mass Percent of Pile Percent of Pile Percent of Pile Silt Moisture AP-42 MateriaI Area Type
Size for Project ToBe To Be To be Crushed Match

Moved to EB Removed
(cubic yard) (acre) (Iesi 9 (g/cmv) (tores) (%) (%) (%) (%) (%)

1 Ex0cavated Soil Mixed with Slag 15,000 0.9 120 1.9 24,300 100 .0 0 9.0 12.0 Cover PrimaryCordol
Area

2 Excavated Soft from DII1 1,000 02 105 1.68 1.418 100 0 0 9.0 12.0 Cover PrimaryControl
Area

3 Canl Slag (In & Out of Supersacs) 3,000 02 . 165 2.6 6.683 0 100 0 5.3 0.92 Slag Primary Control
Area

4 Slag 30.000 1.0 140 22 56,700 0 100 50 5.3 0.92 Slag PrimaryConrol
Area

5A Slag 2.600 02 140 2.2 4.914 0 100 50 5-3 0.92 Slag PrimaryControl
Area

5B Demolition Concrete 2,400 0.3 120 1.9 3,888 100 0 0 3-9 2.10 Limestone Primary Control
Products Area

6 Hi-Ratio Slag 2,000 0.3 140 2.2 3.780 0 100 100 5.3 0.92 Slag Primary Control
Area

7 HI-Ratio Slag & D0Il Flex Kleen Bags 1.000 0.3 130 2-1 1,755 100 0 0 5.3 0.92 Slag Primary ConVol
& D116 Polishing Compound Area
Contaninated Equipment & Clearing

8 Baghouse Dust 13,000 0.9 100 1.6 17.550 100 0 0 13.0 7.0 Flue Dust Primary Control
Area

9 Baghouse Dust Mixed wih Slag 4.000 0.4 145 23 7,830 100 0 0 5-3 0.92 Slag Primary Control
Area

ori-Site Soil Consolidation 1.320 0.5 105 1.7 1.871 100 100 0 9.0 12.00 Cover Pimary ConlWOl
Area

CVR1 Cover for moved pile areas 4.841 025 105 1.7 6,862 100 100 0 9.0 12.00 Cover EB Staging Area

EB2 Cover Soft 17.064 025 105 1.7 24.188 100 0 0 9.0 12.00 Cover ES Staging Area

EB4 Various Stone 13.633 0.25 135 2.2 24,847 100 0 0 2.6 7.40 Sand • ES Staging Area

EB5 Clay 20.291 0d25 125 2-0 34,242 100 0 0 6.0 10.00 Clay EB Staging Area

DPi Staging Area Day Pile 38.920 0.1 141 2.25 73.948 0 100 0 12.5 7.3 Weighted Avg. Staging Area

DP2 CrusherDay Pile 18.300 0.1 140 2.24 34.587 0 100 100 5.3 0.9 Weighted Avg. Staging Area

Weighted 231 3.7 1250 7.26
Average

Controlted Materials
Total = 75,320 cubic yards

130.688 tons
Amount Removed = 38.920 cubic yards

(not Including day piles) 73.948 tons
Amount Crushed = 18.300 cubic yards

(not Including day piles) 34.587 tons

Moisture and Silt percentages are from EPA's AP-42 Chapter 13.2.4. Table 132.4-1

• Off-Site Disposal of Slag Only 

Table N-27 
Material Description 

II 

2 

3 

4 

5A 

58 

6 

7 

8 

9 

CVRl 

EB2 

EB4 

EB5 

OPl 

OP2 

Weighled 
Average 

• 

Ma\eI!aI Type 

E><eavated Soil Mixed with Slag 

E><cavated Soil from 0111 

canar Slag (In & Out of SupelS8CS) 

Slag 

Slag 

oemofrtion Concrele 

Hi-RatioSlag 

Hi-Ratio Slag & 0111 Flex Kleen Bags 
& 0116 Polishing ComPound 
COntaminated Equipment & Cleaning 

Baghouse Dust 

Boghouse DuSt Mixed with Slag 

Ot>-Site Soil Consolidation 

COver for moved pile areas 

COver Soil 

various Stone 

Clay 

Slaging Area Day Pile 

CtusherOay Pile 

Volume 

. (cubic yard) 

15,000 

1,000 

3,000 

30,000 

2,600 

2,400 

2,000 

1.000 

13,000 

4,000 

1,320 

4,841 

17,064 

13,633 

20,291 

38,920 

'18,300 

Controlled Materials: 
Tolal = 

Amount Removed = 
(not 1rx:1udIng day piles) 

Amount Crushed = 
(not Including day piles) 

r 

Pile 
Size 

MalerialOensily 

(acre) (1bsIft) 

0.9 120 

02 105 

02. 165 

1.0 140 

02 140 

0.3 120 

0.3 140 

0.3 130 

0.9 100 

0.4 145 

0.5 105 

025 105 

025 105 

0.25 135 

125 

0.1 141 

0.1 140 

231 

75.320 cubic yaros 
130,688 Ions 
38,920 cubic yards 
13,948 Ions 
18.300 cubic yaros 
34,581 Ions 

(glcm) 

1.9 

1.68 

2.6 

2.2 

2.2 

1.9 

22 

2.1 

1.6 

2.3 

1.7 

1.7 

1.7 

2.2 

2.0 

2.25 

2.24 

3.7 

Mass Perceni of Pile Percent of Pile Percent of Pile 
for Project . To Be To Be To be Crushed 

. Moved ID EB Removed 

(tons) (%) (%) (%) 

24,300 100 ·0 o 

1,418 100 o o 

6,683 o .. 100 o 

56.700 o 100 50 

4,914 o 100 50 

3,868 100 o o 

3,780 o , 100 100 

1,755 100 o o 

17,550 100 o o 

7,830 100 o o 

1,871 100 100 o 

6,862 100 100 o 

24,188 100 o o 

24,647 100 o o 

34,242 100 o o 

73,948 o 100 o 

34,581 o 100 100 

Silt-

(%) 

9.0 

9.0 

5.3 

5.3 

5.3 

3.9 

5.3 

5.3 

13.0 

5.3 

9.0 

Moislure- AP-42 Material" . Area Type 

(%) 

12.0 

12.0 

0.92 

0.92 

0.92 

2.10 

0.92 

0.92 

7.0 

0.92 

12.00 

Malx:h . 

Cover Prim..-y Conrrol 
Area 

Cover pom..-y ConrroI 
Area 

Slag Prim..-y ConrroI 
Area 

Slag Prim..-yConrrol 
Area 

Slag Pom..-y ConrroI 
Area 

Limestone Primary Control 
Products Area 

Slag Pom..-y Control 
Area 

Slag Pnm..-y ConrroI 
Area 

AueDust 'Priin..-yConrrol 
Area 

Slag Prim..-y Control 

Cover 

Area 

Prim..-yConlrOl 
Area 

9.0 12.00 Cover EB Staging Area 

9.0 12.00 Cover EB Staging Area 

2.6 ' 7.40 SaO<l EB Staging Area 

6.0 10.00 Clay EB Staging Area 

12.5 . 7.3 Weighled Avg. Staging Area 

5.3 0.9 Weighled Avg. . Staging Area 

12.50 726 
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terbil dt29
Mae6rial Hanodling - Actlvoelinactlve Pilo Ernloelone
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Table N-30
Heavy Equipment Operation

The emission factor estimates emissions from the handling of material and the emissions from movement and
traveling on the material. Some of these emissions estimates are double counted when the equipment Is
working with a pile.

Emission Factor Equations

Loader & Dozer Equation

PMI0 lbs/hr = 0.75 (1.0(s)1.5) / (M)1'4 --

PM2.5 lbs/hr = 0.105 (5.7(s)1') / (M)"3

Emission factor equations from AP-42 5th Edition Supplement E, Table 11.9.1 October 1998

S M S
Heavy Hours of Operation Site AP-42

Equipment Estimated 'Material Average Particulate Calculated Calculated
Type Hours per Based on Material Slit Moisture Speed Size Emission Emissions

Day Content Content Factor
(hours) (hours/year) M%) 1%) (mph) (lb/hour) (lb/day)

Ist Year
Loader 8 1,200 12.50 7.26 PM10 2.06 16.5

PM2.5 0.94 7.5

Dozer 8 1,200 12.50 7.26 PM10 2.06 16.5
PM2,5 0.94 7.5

Excavator 4 91 12.50 7.26 PM10 2.06 8.3
PM2.5 0.94- 3.8

2nd Year

Loader 8 840 12,50 7.26 PM10 2.06 16.5
PM2.5 0.94 7.5

Dozer 8 840 12.50 7.26 PM10 2.06 16.5
PM2.5 0.94 7.5

Excavator 12.50 7.26 PM10
PM2.5

8 Hr Day lst Year 2nd Year

lst Year Loader Dozer Excavator PM10 PM10 PM10

Work Days Work Days Work Days (lbs/day) (Ibs/year) (lbs/year)

Prmary Control Area 97 97 3 Primary Controlled Area 41.3 3,217 1,734

EB Area 33 33 20 EB Area 41,3 1,245 0

ES Staging Area 21 21 EB Staging Area 33.0 705 0

Staging Area Staging Area 33,0 0 1,734

2nd Year Loader Dozer Excavator PM2.5 PM2.5 PM215

Work Days Work Days Work Days (lbs/day) (lbs/year) (Ibs/year)

Primary Control Area 53 53 Primary Controlled Area 18.8 1.467 791

EB Area EBArea 18.8 568 0

EB Staging Area ES Staging Area 15.1 321 0
Staging Area 53 53 Staging Area 15.1 0 791

Emissions are based on AP-42 Chapter 11.9 - Western Surface Coal Mining.

9• 
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Table N·30 
The emission factor estimates emissions from the handling of material and the emissions from movement and 
traveling on the material. Some of these emissions estimates are double counted when the equipment Is 

Heavy Equipment Operation 
wor1<ing with a pile. ' 

Emission Factor Equations 

Loader & Dozer Equation 
PM10lbs/hr 

PM2.5 Ibs/hr 

~' 

= 0.75 (1.0(5)1.5) I (M)1.4 

= 0.105 (5.7(5)1.2) I (M)1.3 

Emission factor equations from AP-42 5th Edition Supplement E. Table 11.9.1 October 1998 

s M S 
Heavy Hours of Operation Site AP42 

Equipment Estimated 'Material Average Particulate Calculated 
Type Hours per Based on Material Slit MoishJre Speed Size Emission 

Day Content Content Factor 
(hours) (hourslVear) (%) (%) {mch\ (lblhour\ 

111 Year 
Loader 

( 
8 1,200 12.50 7.26 PM10 2.06 

PM2.5 0.94 

Oozer 8 1,200 12.50 7.26 PM10 2.06 
PM2.5 0.94 

Excavator 4 91 12.50 7.26 PM10 2.06 
PM2.5 0.94' 

2nd Year 
Loader 8 840 12.50 7.26 PM10 2.06 

PM2.5 0.94 
-

Oozer 8 840 12.50 7.26 PM10 2.06 
PM2.5 0.94 

Excavator 12.50 7.26 PM10 
PM2.5 

-
1s1Year Loader Oozer Excavator 

Work Days Wor1< Days Work Days 
Primary Control Area 97 97 3 Primary Controlled Area 

EB Area 33 33 20 EBArea 
EB Staging Area 21 21 EB Staging Area 

Staging Area Staging Area 

, 

2nd Year Loader Oozer Excavator 

Work Days Wor1< Days Work Days 

Primary Control Area 53 53 Primary Controlled Area 
EBArea EBArea 

EB Staging Area EB Staging Area 
Staging Area 53 53 Staging Area 

, . 
EmISSions are besed on AP-42 Chapter 11.9 • Westem Surface Coal MIning. 

• 

Calculated 
Emissions 

(Ib/day) 

16.5 
7.5 

16.5 
7.5 

8.3 
3.8 

16.5 
7.5 

16.5 
7.5 

8 Hr Day 
PM10 

(Ibslday) 
41.3 
41.3 
33.0 
33.0 

PM2.5 
(Ibs/day) 

18.8 
18.8 
15.1 
15.1 

C' 

1st Year 2nd Year 
PM10 PM10 

(Ibslyear) (lbs!year) 

3.217 1,734 
1.245 0 
705 0 
0 1.734 

PM2.5 PM2.5 
(Ibs/year) (Ibs/year) 

1,467 791 
568 0 
321 0 
0 791 

• 
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Table N-31
Unpaved Roadways -Access Road p.rticulate n= s esnnald DOE$ Include particulate arrinions ro P~the, oargs,

Predictive Emission Factor Equation Is from AP,42 5th Edition Section 13.2.2
Indusrial Site Unpaved Roads dated November, 2006

Equation (la), E = k (s/12) (W/3)b

Given Variables for Estimating Emissions
1.5 k = base emission factor for pounds of PM-1 0 particulate per vehicle mile traveled

0,15 k = base emission factor for pounds of PM-2.5 particulate per vehicle mile traveled
6.00 a = road surface silt loading (silt content Iron and Steel Production)

32 W = average weight (tons) of vehicle trawling road
0.9 a = per Table 13.2.2-2. Constants for Equations la and lb

0.45 b - per Table 13.2,2-2. Constants for Equations la and lb
80% Percent of control, based on Fig. 13.2.2-5 for <10um, one month re-application, 0.18 gal/ydz petroleum resin

Uncontrolled Controlled Controlled Emissions Controlled Emissions
Truck Truck Daily 1st Year 2nd Year E E

Roadway Type Pollutant Trip Length Trips Trips Vehicle Vehicle Vehicle Emission Emission Individual Actual Max 1st Year 2nd Year
In and Out per per Miles Miles Miles Factor Factor Daily Dally Annual Annual

Day Project Traveled Traveled Traveled Equation la Equation la
(feet) (miles/day) (miles/project) (miles/project) (pounds) (pounds) (pounds) (pounds)

On Site Matenal Excavation PM10 2,000 24 66 9.09 25.0 2,34 0.47 4.26 4,26 106
Cover & Engineered Barrier Material Transport PM10 2,400 30 2,549 13.8 1,159 2.34 0.47 6,46 6.46 7,486
Off Site Material Removal (cover) PM10 2,400 24 242 10.9 110 2.34 0.47 5.11 5.11 51.5
Off Site Material Removal (staging area) PM10 2,200 24 1,946 10.0 811 2.34 0.47 4.68 4.68 380
Dust Control Truck (1st Year) PM10 2,300 1 .105 0.44 45.7 2,34 0.47 0.20 0.20 9.33
Dust Control Truck (2nd Year) PM10 2,300 1 150 0.44 65.3 2.34 0,47 0.20 0.20 30.6

On Site Material Excavation (cover) PM2.5 2,000 24 66 9.09 25,0 0.23 0.047 0.43 0.43 11
Cover & Engineered Barrier Material Transport PM2,5 2,400 30 2,549 13.8 1,159 0.23 0.047 0.65 0.65 749
Off Site Material Removal (cover) PM2.5 2,400 24 242 10.9 110 0.23 0,047 0.51 0.51 5.2
Off Site Materal Removal (staging area) PM2,5 2,200 24 1,946 10.0 811 0.23 0.047 0.47 0.47 38
Dust Control Truck (1st Year) PM2,5 2,300 1 105 0.44 45.7 0.23 0.047 0.020 0.020 0.93
Dust Control Truck (2nd Year) PM2.5 2,300 1 150 0,44 65.3 0.23 0.047 0.020 0.020 3.1

TOTALS 1st year 2nd Year
Daily Year Year

(p ounds) (poxis) (pou rl)

PM10 10.9 7,601 462
PM2.5 1.09 760 46.2

"Daily' is a maximum sum of 1st and 2nd Year daily estimates

SMC 

Off.Slte Olspoel89 Only • Table N·31 
Unpaved Roadways· Access Road 

Thll .• quatlon II uUllad to eltJrr.tI emAlon, from the !T'IQverrent ofveh~son UnplYed fOldWllyl. The 
particulate erftNlon, eltJntfd DOES Include p.rtlculate ImNiona fI'Om the englnel. 

Predictive Emission Factor Equation 18 from N'-42 5th Edition Section 13.2.2 
Industrial Site Unpaved Roads dated Noveri1ber, 2006 . 

Equation (1a). E" k (sl12}8 (WI3}b 

Given Variables for Estimating Emlsalona 
1.5 k = base emission factor for pounds of PM-1 0 particulate per vehicle mile traveled 

0.15 k = base emission factor for pounds of PM-2.5 particulate per vehicle mile traveled 
6.00 s = road surface silt loading (silt content Iron and Steel Production) 

32 W = average weight (tons) of vehicle traveling road 
0.9 a = perTable 13.2.2-2. Constants for Equations 1a and 1b 

0.45 b = per Table 13.2.2-2. Constanta for Equations 1 a and 1 b 
80% Percenl of control. based on Fig. 13.2.2-5 for <10um. one monlh re-appllcatlon. 0.18 gal/yd' petroleum resin 

Truck Truck Daily 1st Year 
Roadway Type Pollutant Trip Lenglh Trips Trips Vehicle Vehicle 

In and Out per per Miles Miles 
Day Project Traveled Traveled 

2nd Year 
Vehicle 
Miles 

Traveled 
(feet) (miles/day) (miles/project) (m iles/project) 

. On Site Material Excavation PM10 2.000 24 66 9.09 25.0 
Cover & Engineered Barrier Material Transport PM10 2.400 30 2,549 13.8 1,159 
Off Site Material Removal (cowr) PM10 2,400 24 242 10.9 110 
Off Site Material Removal (staging area) PM10 2,200 24 1.946 10.0 811 
Dust Control Truck (1st Year) PM10 2,300 1 ·105 0.44 45.7 , 
Dust Control Truck (2nd Year) . PM10 2,300 1 150 0.44 65.3 

On Site Material Excavation (cowr) PM2.5 2.000 24 66 9.09 25.0 
Cover & Engineensd Barrier Material Transport PM2.5 2,400 30 2.549 13.8 1.159 
Off Site Material Removal (cover) PM2.S 2,400 24 242 10.9 110 
Off Site Material Removal (staging area) PM2.5 2,200 24 1.946 10.0 811 
Dust Control Truck (1st Year) PM2,S 2,300 1 10S 0.44 4S.7 
Dust Control Truck (2nd Year) PM2.S 2,300 1 150 0.44 6S.3 

.l 

. 

• 

Uncontrolled Controlled Controlled Emissions Controlled Emissions 
E E 

Emission Emission Indi;;dual Actual Max 1st Year 2nd Year 
Factor Factor Dally Dally Annual Annual 

Equation 1a Equation 1a 
(pounds) (pounds) (pounds) (pounds) 

2.34 0.47 4.26 4.26 106 
2.34 0.47 6.46 6.46 7.486 
2.34 0.47 5.11 5.11 51.5 
2.34 0.47 4.68 4.68 380 
2.34 0.47 0.20 0.20 9.33 
2.34 0.47 0.20 0.20 30.6 

0.23 0.047 0.43 0.43 11 
0.23 0.047 0.65 0.65 749 
0.23 0.047 0.S1 0.51 5.2 
0.23 0.047 0.47 0.47 38 
0.23 0.047 0.020 0.020 0.93 
0.23 0.047 0.020 0.020 3.1 

TOTALS 1st year 2nd Year 
Dally Year Year 

(pol.r1d$) jpol.r1d$) (pol.r1d$) 

PM10 10.9 7.601 462 
PM2.5 1.09 760 46.2 

"Daily" Is 8 maximum sum of 1st and 2nd Year dally estimates 
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Table N-32
Paved Roadway Emissions

Predictive Emission Factor Eauatlon from AP-42 5th Edition Chapter Section 13.2.1 Paved Roads, November 2006
Annual
Daily

Hourly

E=
k=

sL- =
W=
C=
P=

N=
453.562

E = [(k (sL/ 2 )0.65) x (W /3 )1.5 - C]/453.592
E = [(k (sL / 2 )A 0.65) x (W /3 )1.5 - C] (1 - P/(4N))/453.592
E= [(k( sL/2 )A 0.65) x (W /3 )1.5 .C] (1 -1.2 P/N)/453.592

particulate emission factor (pounds/mile traveled)
particulate size multiplier for particulate size range
sL = road surface silt loading (grams per square meter for Iron & Steel Production))
average weight (tons) of the vehicles traveling the road
emission factor for 1980's vehicle fleet exhaust, brake wear, and tire wear
119 (number of wet days with at least 0.01" of precipitation)
365 (number of days in the averaging period)
Conversion factor (1 pound = 453.592 grams)

Truck Weliht
Average Weight 32 tons

Roadway Tvyes
Roadway with <500 vehicles/day

% of Miles
100%

Work Months
0 Winter Months (total of 5 per year)
5 Non-Winter Months (total of 7 per year)

SMilleeae Estimates Total Number of Trucks

On Site Material Excavation (cover)'
Cover & Engineered Barrier Material Transport

Soil Material for Relocated Pile Areas
Off Site Material Removal (cover)

Dust Control Truck

1,650 Trip Length (feet) one way
1,650 Trip Length (feet) one way
1,650 Trip Length (feet) one way
1,650 Trip Length (feet) one way

:1.650 Trip Length (feet) one way

66 trucks/project
2,549 trucks/project

242 trucks/project
1st Year 150 trucks/project
2nd Year 105 trucks/orolect

24 trucks/day
30 trucks/day

24 trucks/day
1 trucks/day

2nd... ...... .....ruck /prjec

eL W Number of Miles k C E
Silt Loading Average Per Roadway Type Pollutant Base Wear & Tear Emission Factor Emissions

Roadway Type Year Vehicle Weight Multiplier Factor Day Year Day 1st Year 2nd Year
Day Project Non-Winter Non-Winter Months Non-Winter Non-Winter Non-Winter

(g/m^2) (tons) (gNMT) (gNMT) (lbsimile trvld) (lbs/mile trvld) (lb/day) (lb/yr) (lb/yr)

On Site Material Excavation (cover)
Roadway with <500 vehicles/day 5.8200 32.27 15 41- PM10 7.3 0,2119 1.OE+00 1,1E+00 15.7 46.89
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.6E-01 1,7E-01 2.36 7.05

Cover & Engineered Barrier Material Transport
Roadway with <500 vehicles/day 5,82 32 18.97 1,593 PM10 7.3 0.2119 1.04 1.1E+00 19.8 1.8E+03
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.6E-01 1.7E-01 2.98 2.7E+02

Off Site Material Removal (cover)
Roadway with <500 vehicles/day 5;82 32 15 151 PMIO 7.3 0.2119 1.OE+00 1.1E+00 15.7 171.94
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.6E-01 1.7E-01 2.36 25.87

Dust Control Truck
Roadwey with <500 vehicles/day 5.82 32 1 94 PM10 7.3 0.2119 1.OE+00 1.1E+00 0.65 1.1E+02
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.6E-01 1.7E-01 0.10 1.6E+01
Roadway with <500 'vehicles/day 5.82 '32 1 66 PM10 7.3 0.2119 1.OE+00 1.1E+00 0.65 74.59
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.6E-01 1,7E-01 0.10 11.22

Totals PM10 32.0 1,918 293

PM2.5 4.81 288 44.1
"Daily" is a maximum sum of 1st and 2nd Year daily estimates

wi wP
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Table N·32 
Paved Roadway Emissions 

./ 

Predictive Emission Factor Equation from AP·42 5th Edition Chapter Section 13.2.1 Paved Roads. November 2006 Truck Weight 
Average Weight Annual E = [( k (sLl2) ~0.65) x (W /3) ~ 1.5· C]/453.592 

Dally E = [( k ( sL /2 ) ~ 0.65) x (W /3 ) ~ 1.5· C] (1 • P/(4N»/453.592 
Hourly E = [( k ( sL /2 ) ~ 0:65) x (W /3 ) ~ 1.5· C) (1 -1.2 P/N)/453.592 

particulate emission factor (pounds/mile traveled) 
particulate size mu~lplier for particulate size range 

E = 
k = 
sl'= 
W= 
C = 
P = 
N = 

sl = road surface si~ loading (grams per square meter for Iron & Steel Production» 
average weight (tons) of the vehicles traveling the road 
emission factor for 1980's vehicle fleet exhaust, brake wear, and tire wear 
119 (number of wet days with at least 0.01" of precipitation) 
365 (number of days In the averaging period) 

453.592 Conversion factor (1 pound = 453.592 grams) 

Mileage Estimates 

On Site Material Excavation (cover)" 
Cover & Engineered Barrier Material Transport 

Soil Material for Relocated Pile Areas 
Off Site Material Removal (cover) 

Dust Control Truck 

HROiadw:av Type 

Site Material excavation (cover) 
Roadway with <500 

, Roadway with <500 

& Engineered Barrier Material Transport 
Roadway with <500 
Roadway with <500 

Site Material Removal (cover) 
Roadway with <500 
Roadway with <500 

Roadway with <500 
Roadway with <500 
Roadway with <500 
Roadway with <500 

1 ,650 Trip Length (feet) one way 
1.650 Trip Length (feet) one way 
1.650 Trip length (feet) one way 
1 ,650 Trip length (feet) one way 

,1 ;650 Trip Length (feet) one way 

Number of Miles 
Per Roadway Type 

pay Project 
(g/m~2) (tons) 

5.8200 32.27 15 41~ 

5.82 32 18.97 1,593 

5;82 32 15 151. 

5.82 32 94 

5.82 ' 32 66 

PM10 
PM2.5 

PM10 
PM2.5 

PM10 
PM2.5 

PM10 
PM2.5 
PM10 
PM2.5 

32 tons 

Roadway Types 
'Roadway with <500 vehicles/day 

Work Months 

%ofMlles 
100% 

o Winter Months (total of 5 per year) 
5 Non-Winter Months (total of 7 per year) 

Total Number of Trucks 

1st Year 

k C 

66 trucks/proJect 
2,549 trucks/project 

242 trucks/prOject 
150 trucks/project 

Base Wear & Tear 
E 

EmiSSion Factor 
Mu~lplier Factor Day Year 

24 trucks/day 
30 trucks/day 

24 trucks/day 
1 trucks/day 

Emissions' 
Day 1st Year 

Non-Winter Non-Winter Months Non-Winter Non-Winter 
(gNMT) (gNMT) (Ibs/mlle trvld) (Ibs/mile trvld) (Ib/day) (Ib/yr) 

7.3 0.2119 1.0E+OO 1.1E+00 15.7 
1.1 0.1617 1.6E-01 1.7E-01 2.36 

7.3 0.2119 1.04 1.1E+00 19.8 1.8E+03 
1.1 0.1617 1.6E·01 1.7E-01 2.98 2.7E+02 

7.3 0.2119 1.0E+OO 1.1E+00 15.7 
1.1 0.1617 1.6E-01 1.7E-01 2.36 

7.3 0.2119 1.0E+OO 1.1E+00 0.65 1.1E+02 
1.1 0.1617 1.6E-01 1.7E-01 0.1if 1.6E+01 
7.3 0.2119 1.0E+OO 1.1E+00 0.65 
1.1 0.1617 1.6E-01 1.7E-01 0.10 

Totals PM10 32.0 1,918 
PM2.5 4.81 288 

"Daily" is a maximum sum of 1 st arid 2nd Year dally estimates 

2nd Year 
Non-Winter 

(Ib/yr) 

46.89 
7.05 

171.94 
25.87 

74.59 
11.22 

293 
44.1 
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Table N-33
Exposed Ground Area Emissions This table estimates the emissions due to wind erosion to an

exposed ground area. Emissions will only occur when the
exposed ground is not vegetated.

Emission Estimates
.Total

Material Area Year of Calendar Exposed Ground Exposed Ground Parti0ulatS Emission Year Year Total
Type OperatDons Days Area Area Size Factor Daily 1 2 Project

(day/year) si ft) (aMie r ( tora crel/year) (lbs/day) (lbs/year) (lbs/year) (ibs/project)

Exposed Ground Areas Primary Control Area 1t year 210 310,687 7.13 TSP 0.38 14.85 3,119 33119

Exposed Ground Areeas EBArea 2nd Year 147 242,224 7.13 TSP 0.38 14.85 2,182 2.182

Exposed Ground Areas Staging Area 2nd Year 147 21,780 0.5 TSP 0.38 1.0 13 153

Daily Daily Daily Annual Annual

Aerodynamic Partcle 24 hour 8 Hour 16 hour 165t year 2nd year
Size Multiplier (lbs/pay) (Ibs/dsy) (Ibs/day) (lb:•/yea r) (lb~siysar)

Prmary Control Area PM30 0.74 10.99 3.66 7.33 2,308
PM10* 0.35 5,20 1.73 3.47 1,092
PM2.6° 0.053 0.79 0.26 0,52 165

ED Area P'M30 0,74 10.99 3.66 7.32 1,615
PM 101 0,35 5.20 1.73 3.46 764
PM2,6" 0.053 0.79 0.26 0.52 116

Staging Area PM30 - 0.74 0.77 0.26 0.51 113
PM10° 0.35 0,36 0.12 0.24 53.6
PM2.5* 0.053 5.5E-02 0.018 0.037 8.11

Emission factor Is from AP-42 Chapter 11.9.1, Table 11,9-4 - Uncontrolled Particulate Emission Factors for Open Dust Sources at Western Surface Coal Mines. Emission rate Is an average for a
year, typically emission rates'decay sharply with time. From the time an area Is disturbed until the new vegetation emerges or the surface is covered by rock, all disturbed areas are subject to wind
erosion. This emission estimate assumes that the area will be become vegetated or will be covered with rock at the end of the second year. it is assumed that the project will start In

'The PM10 and PM2.5 emission factor has been adjusted from the PM30 emission factor, Table 11.9-4 refers to Section 13.2.5 (then to Section 13.2,4) which presents a distribution of particle
sizes that are comparable for fugitive dust sources where wind speed is a factor, -

Physical properties of the material used for development of the emission factor.
silt range of 5.1 - 21 with a mean of 15
moisture range of 2.8 - 20 with a mean of 6.9

Physical properties of the sand/gravel:
silt range of 1.2 - 4.2 with a mean of 2.16 (site specific data)
sand moisture content a mean of 7.4 (AP-42 Table 13.2.4-1)

• SMC 
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Table N·33 
Exposed Ground Area Emissions 

,Total 

• 
This table estimates the emissions due to wind erosion to an 
exposed ground area. Emissions will only occur when the 
exposed ground Is not vegetated. 

Emission Estimates 

Material Area Year of Calendar Exposed Ground Exposed Ground Particulate Emission Year Year 
Type Operations Days Area Area 51 ... Factor Daily 1 2 

idaylyear) (Sqft) (acre) (toniacreJyear) (Ibolday) (lbslvear) Obolvear) 

Exposed Ground Areas Primary Control Area 1st year 210 310,687 7.13 TSP 0.38 14.85 3,119 

Exposed Ground Areas EB Area 2nd Year 147 242,224 7.13 TSP 0.38 14.85 2.182 

Exposed Ground Areas Staging Area 2nd Year 147 21,780 0.5 TSP 0.38 1.0 153 

Dally Daily Dally Annual Annual 
Aerodynamic Particle 24 hour 8 Hour 16 hour 1st year 2nd year 

51 ... Multiplier (Ibolday) (Ibs/day) (lbo/day) (lbo/year) (lbsiyear) 

Primary Control Area PM30 0.74 10.99 3.66 7.33 2,308 
PM10' 0.35 5.20 1.73 3.47 1,092 
PM2.5' 0.053 0.79, 0.26 0.52 165 

EBArea PM30 0.74 10.99 3.66 7.32 1,615' 
PM10' 0.35 5.20 1.73 3.46 764 
PM2.S' 0.053 0.79 0.26 0.52 116 

-

Staging Area PM30 0.74 0.77 0.26 0.51 113 
PM10' 0.35 0.36 0.12 0.24 53.6 
PM2.5' 0.053 5.5E-02 0.018 0.037 8.11 

Total 
Project 

flbolcrolect) 

3,119 

2,182 

153 

Emission factor Is from ~-42 Chapt ... 11.9.1, Table 11.9-4 - Uncontrolled Particulate Emission Factcn for Open Dust Sources at Westorn Surf.ce Coal Mines. Emission rate Is an .v .... g. for a 
year, typically emission retes'decay sh.rply with time. From the time an area Is disturbed until the new veg.tation emerges or the surface Is covered by rock, all disturbed areas are subject to wind 
er(lSlon. This emission estimate assumes that the a .... will be become vegatated or will b. covered with rock at the end of the second year. It Is assumed th.t the project will start In 

'The PM10 and PM2,5 emission factor h.s been adjusted from the PM30 .mlsslon factor, Tabl. 11.9-4 refers to Section 13.2.5 (then to Section 13.2.4) which pres.nts • distribution of partlcl. 
sizes th.t are comperabl., for fugitive dust sources wh .... wind ,peed Is a factor. 

Physical properties of tho m.terial used for dev.lopment of the emission factor. 
slit range of 5,1 - 21 with a mesn of 15 
molstura rang. of 2.8 - 20 with. me.n of 6.9 

Physical properties of the sandlgravel: 
slit range of 1.2 - 4.2 with. m.an of 2.16 (site specific data) 
,sand moisture content. mean of 7.4 (AP-42 T.ble 13.2.4-1) 

• 
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Table N-34
Off-Road Diesel Engine Emissions

These estmates for the operation of heavy equipment only estimate the emissions from the engine of the equipment, which
would emitted from the exhaust A portion of the particulate emissions are double counted due to the testing methods when
developing the emissions factors associated with the piles.

Losader
145 Estirnsted HP /

7.61 Estimated Fuel Use (gaoihr based on 7.05 lbs/gal)

0.015 % (15 ppm) Sulfur peroentage sontent In fuel

Ist Year: 1u0 days

8 Hours per Day

97 Days/Year In Pdrinury Control Are

33 Days/Year in ES Are.

re Days/Year In Stagkh Area

21 Days/Year in ES Stasgn Area

1200 Hours per Year, Total

2nd Year 105 days

5 Hours per Day

105 Days per Year

63 Days/Year In Prarry Control Area

Dozer
132 Estimated HP

7.08 Estimated Fuel Use (gal/hr based on 7.06 lbs/gal)

0.0015 % (15 ppm) Sulfur percenltage content In fuel

ust year: 150 days

8 Hours per Day

97 Days/Year in Primary Control Arem

33 Days/Year in EB Area

nr Days/Year ih Staging Area'

21 Days/Year in ES Staging Area

1200 Hours per Year, Total

2nd Year. 105 days

8 Hours per Day

105 Days per Year

53 Days/Year in Prirmery Conrl Area

145 Estlhuted HP

7.61 Estirrted Fuel Lse (gal/r bosed on 7.06 Es/gal)

0.0015 % (15 ppm) Saefur percertage content hr fuel

tMt Year; 150 days

4 Hours per Day

3 DayslYear in Pdrrrry Control Area

20 Days/Year hr ES Area

0 Days/Year hr Staging Area

0 Daye/Year in ESB Staging Area

g1 Hours per Year. Total

53 Days/Year in Staging Area

640 Hours per Year, Total

53 Days/Year In Staging Area

840 Hours per Year, Total

poluteant Area Emission Loader Dozer Excavator Totals

Factor

Units Emission Daily .1stYear 2nd Year Emission Daily 1st Year 2nd Year Emission Daily IstYear 2nd Year Daily 1st Year 2ndYear

Factor (loslday) (ubs/year) (bslyear) Factor (bs/day) (rosiyear) (Es/)ear) Factor (sl/day) (tbs/year) (ls/year) (rbs/day) (abs/year) (bs/year)

PM Primary ControlArea g/hpir 0,400 1.023 98.5 53.7 0.400 0.931 90,1 48.9 0.400 0.511 1.41 2.47 190 103

EB Area g/rp-hr 0.400 1.023 33.5 0.400 0.931 30.5 1 0.400 0.511 10.2 2.47 74.1
Staging Area gthphr 0.400 1.023 53.7 0.400 0.931 48,9 1.95 103

EB Staging Area gl/hp-hr 0,400 1.023 21.8 0.400 0.931 19.9 1.95 41.7

NOx Primery Contol Area g/thrph 4.50 5.6 556 302 4.50 10.48 1,013 550 4.50 5.75 15.8 22.0 1.585 852

EB Area g/rp.hr 4.50 5,8 188 4.50 10.48 343 4.50 5.75 115 22,0 646

Staging Area ghrplv 4.50 5.8 302 4.50 10.48 550 16.2 852

ES Staging Area g/hp-hr 4.50 5.8 123 4.50 10.48 223 16.2 346

SOx PrlmaryControlArea Ib/i,00ogals 0.213 0.013 1.25 0.68 0.213 0.012 1,166 0.63 0.213 0.27 0.75 0.30 3.2 1.31

ES Area viooo gal. 0.213 0.013 0.424 0.213 0,012 0.394 0.213 0.27 5.4 0.30 6.3

Staging Area W,/000ogals 0.213 0,013 0.68 0.213 0.012 0.63 0.025 1.31

EB Staging Area Eli1,0o0 gals 0.213 0.013 0.277 0.213 0.012 0.257 0.025 0.53

Aaauarr r; The peybeadaoaer Isla 0EVo with a 145 HP erngir, excevtor isa Caterpis/r228with a 145 HP Orgire, and the dozer •s a Caterpillr D5H 132 HP e mgihe. Emisusin ftors ar from USEPA Kepert No. NA-009A Exhaust Emeion F orfor Notated Engine ModelN -
ConpresaiorIgniion, dated February 13, 19M, relsed Jure 15, 199., For the emision esthmute of NOx and PM it Is assumed that the equipment was moanfactured between 2003 and 2006 wich worl be regulated rader Tier 2 requirements. The SOx embsloe are based on atil
sulfur ontenrt.
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Table N·34 
Off·Road Diesel Engine Emissions 

146 Ea1i .... ted HP 

7.81' Ea1i1reted Fuel Use (gs~hr based on 7.05 IbaIgsQ 
0.0015" (15 ppm) Sulfur percent8ge content In fuel 

1st Year: 'ISO days 

a Hours pe' Day 
97 DayolYee, In Pri .... ry Control Area 
33 DayolYee, In ES A_ 
na DayolYee, n 51ogl1g Area 
21 DayolYee, n ES 51ag11g A .... 

1200 Hours per Y .• r, Total 
2nd Year: 105 days 

8 Hours pe' Day 
105 Oaye per Yesr 

53 DayolY .. ,.in Primary Control Area 

53 DayolY88' n 51ogl1g A,es 

640 Hours pe' Vee,. TotSl 

l;'oilJ1ant Area ElnisslOn Loader 

Factor 

Units Emission Daily lstYear 

Factor (bslday) (Ibs/yesr) 

" 

PM F'!'lmary Contol Area g/fl!>hr 0,400 1.023 98.9 

EBArea g/fl!>hr 0.400 1.023 33.5 

Staging Area g/hl>hr 0.400 1.023 

EB Staging Area .g/hl>hr 0.400 1.023 21.8 

NOx F'!'lmary Con~ol Area g/fl!>hr 4.50 5.8 556 

EBAres g/fl!>hr 4.50 5.8 188 

Staging Area ~hr .4.50 5,8 

EB Staging Area g/hl>hr 4.50 5:a 123 

SOx . F'!'lmaryCon1TolArea IbIl.000gsls 0.213 0.013 1.25 

EBArea IbIl,OOOgsia 0.213 0.013 0.424 

Staging Area IbIl.000gsls 0.213 0.013 

EB Staging Area IbIl,OOOgsls 0.213 0.013 0,277 

algllt ro<.ndl1g due to 150 \IS 151 day. 

These estimates for the operation of heavy equipment only estimate the emissions from the engine of the equipment \\kllch . 
'M)uid emitted from the exhaust A portion of the particulate emissions are double counted due to the testil1g methods \\klen 
developing the emissions factors associated v.ith the piles. 

2nd Year 

(tis/year) 

53.7 

53.7 

302 

302 

0,68 

0.68 

!!2m 
132 Ea1imated HP 

. 7.06 Ea1imated Fuel Use (gsVhr based on 7.05 IbolgsQ 
0.0015" (15 ppm) 5uWu, peroentage content In fuel 

1st Year: -ISO days 

8 Hours pe' Day 
97 OaysIYear n Prlrrery Control Area 
33 OaysIYear In EB Area 

,.. OaysIYear i1 Stagna Area' 

21 DayolYee, in EB 51ogl1g Ares 

1200 Hours per Year, TOtal 

2nd Year: 105 days 

8 Hours pe' Day 
100 Day. per Year 

53 OayaIYear In Primary Control Area, 

53 OayaIYeaf In StagirrJ Area 

840 HourI per Year, Total 

Dozer 

Emission Dally 1st Year 

Factor (bs/day) (lJsiyear) 

0.400 0.931 90.1 

0.400 0.931 30.5 1 

0.400 0.931 

0.400 0.931 19.9 

4.50 10.48 1,013 

4.50 10.48 343 

4.50 10.48 

4.50 10.48 223 

0.213 0.012 1.166 

0.213 0.012 0.394 

0.213 0.012 

0.213 0.012 0.257 

-

2nd Year 

(lbs/year) 

'48.9 

48.9 

550 

550 

0.63 

0.63 

~ 
146 EstllT8ted HP 

7.81 Estimated Fuel Use (gsVhf based on 7.05 IbaIgsQ 
0.0015" (15 ppm) Sulfur peroentage content In fuel 

'1st Year. 150 days 

.. Hours per Day . 
3 OayaIYear i'l PrirrIIry Control Area 

20 DayolYee, n EB Area 
o DayolYee, In 51ogl1g A_ 

o DayolYesr " ES 51ogl1g A"", 
91 HourI per Year. Total 

Excavator 

Emission Daily 1st Year 

Factor (bs/day) (bsiyear) 

00400 0.511 1.41 

0.400 0.511 10.2 

4.50 5.75 15.8 

4.50 5.75 115 

0.213 0.27 0.75 

0.213 0.27 5.4 

2nd Year 

(bs/year) 

Totals 

Dally 1st Year 2nd Year 

(bs/day) (bsiyear) (lbsiyear) 

" 

2.47 190 103 

2.47 74.1 

1.95 103 

1.95 41.7 

22.0 1,585 852 

22.0 646 

16.2 852 

16.2 346 

0.30 3.2 1.31 

0.30 6.3 

0.025 1.31 

0.025 0.53 

Aaaumptlons: The peYla8aer Is a LeOE oM:> with a 146 HP erg"', e,."""tor 18 a Caterpillar 22B with a 146 HP erg"', and the dozer 18 a CaterpUlar D5H 132 ttl' erg .... emission factors al'O from USEPA Repon No. "".009A .,..ust EmiaaIon FaC\oB for _d eng ... Modell1g -
~ior>lgnklon, dated Febnary 13, 1998, _ June 15. 1998. For the emission est""'t .. of NOx and PM t Is assumed tl'et the equipment wa .... r<JIactured be1we«12003 and 2008 which would ba regutsted under Tie, 2 ""lulre_. The SOx emissions 8'" based on fuel 
sulfllrcantent. . 

• • 

I 

• 
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Table N-35
On-Road Engine Emissions EPclaestimatesemissionratesforavaretyofvehicleclasses. The emissions estimates areEP athe engine wthaust emissions. The emissions be.w a2 fortw classes of heav dut diesel 'eNcles.
EPA Model MOBILE 6.2

Mawsmum Miles per Day
HDDV8A Miles per Day 52.0
HDDV8B Miles per Day 52.0

Miles per 1st Year
HE
HE

Miles per 2nd Year

IDV8A Miles per Year 2,002
ODV8B Miles per Year 2,002

Engineered Barrier and Drainage Material
Trucks per day 40

Trucks for 1st Year 2,549
Trucks for 2nd Year 0

Miles per truck 1.08
HDDV8A Miles per Year 382

- HDDV8B Miles per Year 382
Idling

Total hours of Idling on site per day 1
1st Year. Total hours of idling on site 150

2nd Year- Total hours of idling on site 105

On Site Material Excavation (cover)
Trucks per day 24

Trucks for 1st Year 66
Trucks for 2nd Year 66

Miles per truck 1.00

Off Site Material Removal (staging area)
Trucks per day 24

Trucks for 1st Year 1,946
Trucks for 2nd Year 973

Miles per truck 0.42

Off Site Material Removal (cover)
Trucks per day 24

Trucks for 1st Year 242
Trucks for 2nd Year 121

Miles per truck 1.08

Dust Control Truck
Trucks per day 1

Trucks for 1st Year 105
Trucks for 2nd Year 150

Miles per truck 1.08

Pollutant Operating HDDV8A HDDVBB
Condition (Heavy Duty Diesel Vehicle - >60,000 GVW) (Heavy Duty Diesel Vehicle - 33,001 - 60,000 GVWN)

1st Year 2nd Year 1st Year 2nd Year
grams/mile grams/lhour pounds/day pounds/year pounds/year, grams/mile grams/hour pounds/day pounds/year pounds/year

PM10/PM2.5 10 mph average 0.254 NA 0.0291 1.12 0.21 0.25 NA 0.0289 1.11 0.21
Idling NA 1.0040 0.0022 0.23 0.23 NA 1.0040 00022 0-A 0.23

0.0313 1.35 0.45 0.0311 1.44 0.44

S02 10 mph average 0.0144 NA 1.7E-03 0.06 0.01 0.015 NA 1.7E-03 0.07 0.01

NOx 10 mph average '- 12.3 NA 1.408 54.2 10.3 13.9 NA 1.598 61.47 11.7

PM10/PM2.5 S02 NOx
Daily 1st Year 2ndt Year Daily 1st Year 2ndt Year Daily 1st Year 2ndt Year

lbs/day lbs/year lbs/year lbs/day lbs/year lbs/year lbs/day lbs/year lbs/year

Primary Contol Area (see below) 0.0104 0.70 0.22 5.6E-04 3.3E-02 7.OE-03 0.501 28.91 5,52
EB Staging Area (see below) 0.0104 0.70 5.6E-04 3.3E-02 0.501 28.91

Staging Area (see below) 0.0104 0.22 5.6E-04 7.OE-03 0.501 552
Roadways (50%) 0.0312 1.40 0.45 1.7E-03 6.5E-02 1.2E-02 1.503 57.8 11.0

Emissions estimates are based on EPA's MOBILE6.2 Mobile Source Emission Factor Model. The emission factors include 6.65 starts per day. AJI particulate matter is 10 micrometers or less, it has been assumed that PM2.5 = PM10. The
emissions for non-roadway emissions are equally divided among each area.

SMC. • 
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Table N·35 
On·Road Engine Emissions 
EPA Model MOBILE 6.2 

EPA Model MOBILE6.2 estimates emission rates for a variety of vehicle classes. The emissions estimates are 
the angina exhaust emissions. The emissions bebw are fortw:> classes of heavy duty diesel vehicles. 

Maximum Miles per Day 
HDDV8A Miles per Day 
HDDV8B Miles per Day 

Miles per 1st Year . 
HDDV8A Miles per Year 
HDDV8B Miles per Year 

Miles per 2nd Year 

Idling 

HDDV8A Miles per Year 
HDDV8B Miles per Year . 

Total hours of Idling on site per day 
1st Year- Total hours of Idling onsile 

2nd Year - Total hours of Idling on site 

Pollutant 

PM10/PM2.5 

S02 

NOx 

Primary Control Area (see below) 
EB Staging Area (see below) 

Staging Area (see below) 
Roadways (50%) 

52.0 
52.0 

2,002 
2,002 

382 
382 

1 
150 
105 

Operating 
Condition 

10 mph average 
idling 

10 mph average 

grams/mile 

0.254 
NA 

0.0144 

10 mph average '- 12.3 

PM10/PM2.5 
Daily 1st Year 

Ibs/day Ibsiyear 

0.0104 0.70 
0.0104 0.70 
0.0104 
0.0312 1.40 

Engineered Barrier and Drainage Material 
Trucks per day 40 

Trucks for 1st Year 2.549 
Trucks for 2nd Year 0 

Miles per truck 1.08 

HDDV8A 
(Heavy Duty Diesel Vehicle - >60.000 GVW) 

1st Year 2nd Year 
gramslhour pounds/day poundsiyear poundsiyear 

NA 0.0291 1.12 0.21 
1.0040 Q.Qlm ~ !ill 

0.0313 1.35 0.45 

NA 1.7E.Q3 0.06 0.Q1 

NA 1.408 54.2 10.3 

§m 
2ndt Year Daily 1st Year 
Ibsiyear Ibs/day Ibsiyear 

0.22 5.6E-04 3.3E-02 
5.SE.Q4 3.3E-02 

0.22 5.6E-04 
0.45 HE-03 6.5E·02 

• 
On Site Material Excavation (cover) Off Site Material Removal (cover) 

Trucks per day 24 Trucks per day 24 
Trucks for 1st Year 66 Trucks for 1st Year 242 

Trucks for 2nd Year 66 Trucks for 2nd Year 121 
Miles per truck 1.00 Miles per truck 1.08 

Off Site Material Removal (staging area) Dust Control Truck 
Trucks per day 24 Trucks per day 1 

Trucks for 1st Year 1.946 Trucks for 1st Year 105 
Trucks for 2nd Year 973 Trucks for 2nd Year 150 

Miles per truck 0.42 Miles per truck 1.08 

HDDV8B 
(Heavy Duty Diesel Vehicle - 33.001 - 60.000 GvW) 

1st Year 2nd Year 
grams/mile gramslhour pounds/day poundsiyear poundsiyear 

0.25 NA 0.0289 1.11 0.21 
NA 1.0040 Q.Qlm ~ lill 

0.0311 1.44 0.44 

0.015 NA 1.7E.Q3 0.07 0.Q1 

13.9 NA 1.598 61.47 11.7 

.~ 

2ndt Year Daily 1st Year 2ndt Year 
Ibsiyear Ibs/day Ibsiyear Ibslyear 

7.0E-03 0.501 28.91 5.52 
0.501 28.91 

7.0E-03 0.501 ., 5.52 
1.2E·02 1.503 57.8' 11.0 

-Emissions estimates are based on EPAs MOBILES.2 Mobile Source EmiSSion Factor Model. The emiSSion factors Indude 6.65 starts per day. All particulate matter IS 10 micrometers or less, It has been assumed that PM2.5 - PM10. The 
emissions for non-roadway emissions are equally divided among each area. -
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Table N-36 Emission factor used to estimate emissions Is for secondary cruehlnglsoreenlng (no factors for primary crushing are

available). The emission estmate assumes wet suppression technology utlized to control emissions. It also assumes that
Material Handling - Crushing Emissions half of each pile Is crushed in the first year of operatuons and the other half in the next year.

Maxiumum amount of material that can be crushed in one hour 300 ton/hour
Operating'hours per day of operations 2 hour/day

Amount of material that can be crushed in one day 600 tor,/day 8 hourlday, Daily rail car capacities 245 tons per day

Days per year of operation 58 dayseyear

Percentage Days Crushed Uncontrolled Contrioed Uncontrolled Controlled Uncontrolled Conrolled Uncontrolled Controlled

Parcel Material Material Material Material To be Needed to Material Particulate -Particulate Size Particulate Size Emissions Emissions Emissions Emissions Emissions Emissions
Number Type Amounts Amounts Amounts Crushed Crush Amounts Size Mutlplier Multiplier Maximum Maximum

(tons/hour) (tons/day) (tona/prsject) I%) (day) tons/prmect) (lb/ton) (lb/ton) (Ib/day) lIb/day) (tonrsyear) (tons/near) (tons/project) (tonl/project)

1 Excavated Soil Mixed With Slag 300 600 24,300 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.00E-05 0.00 0.0E.00 0.OE-00

2 Excavated Soil from D0ll 300 600 1,418 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.00E-05 0.00 0.0E+00 0.0E+00

3 Canal Slag (in & Out of 300 600 6,683 0 0 0 PM10 8.70E.03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.00E-05 0.00 O.OEE00 0.05*00

4 Slag 300 600 56,700 50 47 28,350 PM10 8.70E-03 7.40E-04 5.22 0.44 0.123 0.010 .0.123 0.010
PM2.5 5.00E-05 0.03 7.1E-04 7.1E-04

SA Slag 300 600 4,914 50 4 2.457 PM10 8.70E-03 7.40E.04 5.22 0.44 0.011 0.001 0,011 0.001
PM2.5 5.00E-05 0.03 6.1E-05 6.1E-05

58 Demolition Concrete 300 600 3,888 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.OOE-05 0.00 0.0E+00 0.0E+00

6 Hi-Ratio Slag 300 600 3.780 100 6 3,780 PM10 8.70E-03 7.40E-04 5.22 0.d 0.016 0.001 0.016 0.001
PM2.5 5.00E-05 0.03 9.5E-05 9.5E-05

9 Baghouse Dust Mixed with Slag 300 600 7,830 0 0 0 PM110 8.70E-03 7.40E.04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.00E-05 0.00 0.0E÷00 0.05E00

CVR1 Cover for moved pile areas 300 600 6,862 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.OOE-05 0.00 0.05E00 0.05E00

DP1 Staging Area Day Pile 300 600 73.948 0 Double counting

DP2 Crusher Day Pile 300 600 34,587 100 Double counting

Total Total Uncontrolled Controlled Uncontroiled Controlled Uncontrolled Controlled
Days Material Emissions Emissions Emissions Emissions Emissions Emissions

Crushed 2nd Year 2nd Year

(days) lions) (Ilbday) (ilb/day lions/ear) (IbsV/ear) (tons/C!pJact) (ton/project)
Project 58 34.587 PM10 . 5.220 0.444 0.150 25.6 0.150 0.013

2nd Year 58 34,587 PM2.5 - 3.0E-02 1.73 8.6E-04

nriaafres arcm f tem EFPA'stFro rmacmn RSotll (FIRE) Oats SsYxt 0,20. 32 Crur nra cruaNrwne pJr-ca 3.0O-020n02.
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Table N·36 
Material Handling. Crushing Emissions 

Paroel 
Number 

, 
2 

3 

4 

SA 

58 

6 

9 

CVRI 

OP' 

OP2 

-

Maxlumum amount of materiel that can be cruahed In on& hour 
. Operatlng'hou18 per day of operations 

Amount of matenal that can be crushed In one day 
Days per }'eaf of operation 

Malerial Material 
Type Amounts 

(Iona/hour) . 

Excavatad Soil Mlxad ".111 Slag 300 

excevotad Soli from 0'11 300 

Canal Slag (In & Out of 300 

Slag 300 

Slag 300 

OemollUon Concrete 300 

HI-RaUo Slag 300 

8aghouee Ouat Mlxad with Slag 300 

Covet for moved pile areae 300 

Steglng Area Day Pile 300 

Crusher Day Plio 300 

'. 

Material 

EmlNfon factor used to .tlmate emlaalona Is for aecondary C/'\J8hlng/acreenlng (no factors for primary cruahing are 
available). The emiaalon estimate 88SumN wet suppression technology utilized to control emiaelona. It also aNumes that 
half of each pile Ie crushed In the first year of operations and the other half In the next year. 

300 tonlhour 
2 houralday 

600 ton/day 
58 dayslyear 

Material 

8 hour/day. Oaily rail car c;apacltlas = 245 tons per day 

Percentage Days Cruahad 
To be Neadad to Material Particulate 

Unoontrollad Controllad Unoontrollad 
. Partlculat. Size Partl""late Size Emloalona 

(~::~) (Io~":~=ct) Crushad J:~ Io~_~=ct) Size Mulllplier 
~~~:i (%) lIblloll) lIbiday) 

600 24.300 0 0 0 PM10 B,70E-03 7,40E-04 0,00 
PM2,5 5.00E-05 

600 1.4'B 0 0 0 PM'O B.70E-03 7,40E-04 0,00 
PM2,5 5.00E-OS 

600 6.683 0 0 0 PM10 B.70E-03 7,40E-04 0.00 
PM2,5 5.ooE-05 

600 56.700 SO 47 2B.350 PM'O 8,70E-03 7.40E-04 5,22 
PM2.5 5.00E-05 

600 4.9'4 SO 4 2.457 PM10 B.70E-03 1.40E-04 5,22 
PM2.5 

\ 
5,ooE-05 

600 3.BBB 0 0 0 PM'O 8.70E-03 1.40E-04 0,00 
PM2.5 5.00E-05 

600 3.1BO '00 6 3.780 PM10 B,10E-03 7,40E-04 5.22 
PM2.5 5.ooE-05 

600 1.830 0 0 0 PM'O 8.70E-03 7.40E-04 0.00 
PM2.5 S.ooE-05 

600 6.B62 0 0 0 PM10 B.70E-03 7.40E-04 0.00 
PM2.5 5.00E-OS 

600 73.94B 0 Double counting 

600 34.5B1 '00 Double CX)unting 

, 

Total Total Uncontrolled 
Days Material Emloalona 

Crushad 
!dale) !Ions) (lblday) 

- Project SB 34.587 PM10= 5.220 
2nd Year SB 34,581 PM2.5= , 

•• 

Controllad Unoontrollad Controllad Uncontrolled Controllad 
Emi8liona Emloalona Emloalona Eml.alona Emi88iona 

Maximum Maximum 
(lbldei'L (tonaiyeer) llonaiyear) (Iona/project) (tonjP!9ject) 

0.00 0,000 0.000 0.000 0.000 
0,00 O,OE+oo O,OE+OO 

0.00 0,000 0,000 0.000 0,000 
0,00 O.OE+oo O.OE+OO 

0.00 0.000 0.000 0.000 0,000 
0.00 O,OE+OO O,OE+OO 

0,44 0,'23 0.010 ,0,123 0.0'0 
0,03 7.1E-04 7,IE-04 

0,44 0,01' 0,00' 0,0" 0.001 
0,03 6,IE-05 6,'E-05 

0,00 0,000 0,000 0.000 0.000 
0,00 O,OE+OO O,OE+OO 

0.44 0.0'6 0.001 O.ot6 0.00' 
0.03 9.SE-05 9.SE-OS 

0.00 0.000 0.000 0.000 0.000 
0.00 O.OE+oo O.OE-OO 

0.00 0.000 0.000 0.000 0.000 
0.00 O.OE+oo O.OE-OO 

Controllad Unoonlrollad Controllad Unoontrollad Controllad 
Emlaeiona Emiaalona Emloalona Emlealona Emloalona 

2nd Year 2nd Year 
(Ibldey) (IoneIYear) (lbeIYear) (IonaiDrolect) (tonlorolecl) 
0.444 O.'SO 25.6 O,'SO 0.013 

3.0E-02 '.13 8.6E-04 

• 
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Table N-37
Crusher - Engine Emissions
Internal Combustion Engine, <600 HP

1 0

These emission factors estimate particulate emissions from the
engine. Particulate emissions from the crushing of material are
not included; those emissions are addressed In Table 11.

Potential Operating Hours (or permitted hours)
Type Fuel
Fuel Higher Heating Value, (Btu/gal)
Gallons per Hour
Fuel Input in MMBtu per Hour
BHP Rating
Operating Hours

Per Day
Days per Year
Per Year (5 months)

Actual Fuel Usage (gals/year)
Sulfur percentage content in fuel

8,760
Diesel

137,000
15.3 estimated

2.100 estimated
300

2 (See Table 11)
58 (See Table 11)

115
1,767

0.0015 %, (15ppm)

Emission Emission Actual Potential
Factor Factor Emissions Emissions

Pollutant CAS# Source 2nd Year 2nd Year
(lbs/MMBtu) (lb/hr) (lb/day) (lb/yr) (tbn/yr) (lb/hr) (ton/yr)

PM na 1 0.31 0.651 1.30 75.1 0.038 0.651 2.85
PM10 na 1 0.31 0.651 1.30 75.1 0,038 0.651 2.85
PM2.5 na 1 0.31 0.651 1.30 75.1 0.038 0.651 2.85
SOx na 1 1.52E-03 3.18E-03 6.36E-03 0.37 1.83E-04 3.18E-03 1.39E-02
NOx na 1 4.41 9.261 18.5 1,068 0.53 9.261 40.6

Footnotes:
1 Emission factors are from EPA's AP-42 Table 3.3-1 dated November, 1996. The SCCs for this source are 2-02-001-01 for industrial size

equipment and 2-03-001-01 for commercial/institutional size equipment. SOx emission factor is based on sulfur content and AP-42 Table 3.4-1.
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Table N-37 
Crusher - Engine Emissions 
Internal Combustion Engine, <600 HP 

Potential Operating Hours (or permitted hours) 
Type Fuel 
Fuel Higher Heating Value, (Btu/gal) 
Gallons per Hour 
Fuel Input in MMBtu per Hour 
BHP Rating 
Operating Hours 

Per Day 
Days per Year 
Per Year (5 months) 

Actual Fuel Usage (gals/year) 
Sulfur percentage content in fuel 

Pollutant 

PM 
PM10 
PM2.5 
SOx 
NOx 

Footnotes: 

CAS# 

na 
na 
na 
na 
na 

• 

8,760 
Diesel 

137,000 
15.3 estimated 

2.100 estimated 
300 

2 (See Table 11) 
58 (See Table 11) 

115 
1,767 

0.0015 %, (15ppm) 

Emission Emission 
Factor Factor 
Source 

(lbs/MMBtu) 

1 0.31 
1 0.31 
1 0.31 
1 1.52E-03 
1 4.41 

These emission factors estimate particulate emissions from the 
engine. Particulate emissions from the crushing of material are 
not included; those emissions are addressed In Table 11. 

Actual 
Emissions 

2nd Year 

Potential 
Emissions 

2nd Year 
(Ib/hr) (Ib/day) (Ib/yr) (ton/yr) (lb/hr) (ton/yr) 

0.651 1.30 75.1 0.038 0.651 2.85 
0.651 1.30 75.1 0.038 0.651 2.85 
0.651 1.30 75.1 0.038 0.651 2.85 

3.18E-03 6.36E-03 0.37 1.83E-04 3.18E-03 1.39E-02 
9.261 . 18.5 1,068 0.53 9.261 40.6 

1 Emission factors are from EPA's AP-42 Table 3.3-1 dated November, 1996. The SCCs for this source are 2-02-001-01 for industrial size 
equipment and 2-03-001-01 for commercial/institutional size equipment. SOx emission factor is based on sulfur content and AP-42 Table 3.4-1. 
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Table N-38
Locomotive - Diesel Powered

Type Fuel
Fuel Higher Heating Value, (Btu/gal)
Fuel Input in MMBtu per Hour
Maximum hourly fuel use (gal/hr)
BHP Rating
Operating Hours

Hours per Day
Hours per Year (5 months)

Sulfur percentage content in fuel

Diesel -

137,000
7.000 estimated

51 estimated
1000

1
59

0.0015 %, (15ppm)

Assumes that the locomotive operates
only under "switch duty-cycle" as
defined by the EPA.

Emission Actual Emissions
Factor Emission Factors

Pollutant CAS# Source 2nd Year 2nd Year
(lb/day) (lb/yr) (ton/yr)

PM na 1 0.54 g/bhp-hr 1.19 71 0.035
PM10 na 1 0.54 g/bhp-hr 1.19 71 0.035
PM2.5 na 1 0.54 g/bhp-hr 1.19 71 0.035
SOx na 2 1.52E-03 Ibs/MMBtu 1.1E-02 0.63 3.2E-04
NOx na 1 11.00 g/bhp-hr 24.3 1,441 0.72

Emission factors are based on Tier I EPA emission limits for engines that were manufactured from 2000 to 2004. This assumes that if the engine was older than
2000 it would have been rebuilt and is required to comply with modem emission standards. The emission limits were published in the EPA's "Emission Standards
Reference Guide for Heavy-Duty and Nonroad Engines - Locomotives. Emissions include idling time and assumes that PM=PM10. The SOx emissions are based
on sulfur content of the fuel and AP-42 Table 3.4-1.
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Table N-38 
Locomotive - Diesel Powered 

Type Fuel 
Fuel Higher Heating Value, (Btu/gal) 
Fuel Input in MMBtu per Hour 
Maximum hourly fuel use (gal/hr) 
BHP Rating 
Operating Hours 

Hours per Day 
Hours per Year (5 months) 

Sulfur percentage content in fuel 

Pollutant 

PM 
PM10 
PM2.5 
SOx 
NOx 

Emission 
Factor 

CAS# Source 

na 1 
na 1 
na 1 
na 2 
na 1 

Diesel 
137,000 

7.000 estimated 
51 estimated 

1000 

1 
59 

0.0015 %, (15ppm) 

Emission Factors 

0.54 glbhp-hr 
0.54 g/bhp-hr 
0.54 g/bhp-hr 

1.52E-03 Ibs/MMBtu 
11.00 glbhp-hr 

(Ib/day) 

1.19 
1.19 
1.19 

1.1E-02 
24.3 

Assumes that the locomotive operates 
only under "switch duty-cycle" as 
defined by the EPA. 

Actual Emissions 

2nd Year 2nd Year 
(Ib/yr) (ton/yr) 

71 0.035 
71 0.035 
71 0.035 

0.63 3.2E-04 
1,441 0.72 

Emission factors are based on Tier I EPA emission limits for engines that were manufactured from 2000 to 2004. This assumes that if the engine was older than 
2000 it would have been rebuilt and is required to comply with modem emission standards. The emission limits were published in the EPA's "Emission Standards 
Reference Guide for Heavy-Duty and No~road Engines - Locomotives. Emissions include idling time and assumes that PM=PM10. The SOx emissions are based 
on sulfur content of the fuel and AP-42 Table 3.4-1. 

• • • 



SMC

0ff-$8e Dlspoal at la1g Only

Table NM39
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SMC

&-Site Disposal of 50% of Slag
e N-40a

Wmssion Details -Materials and Travel Distances

Common Truck Assumptions
Yards par Load
Average Numbdt of Wheels pem Truck (10 urloaded. 14 kloaed)
Weigh per Empty Truck
Avereage Weigh! of AD Trucks

Engineered Barlier and Drainage Material
Cover So0. Total
Various Stone

Engi•eered Bavrie/Dr/inage Mate/al Total
AeAmout of Corer Set
Amount of Various Stine
Amoorn of Clay
Fogireered Barrer/Dlaaiage Mater/al TOta

Numbo of Trucks Tripe - Corer Sot
N•enrta of Trucks Trips. Sto.e
Number of Trucks Tripo - Clay
Cubio YV•as of Engineered Barrer Material Delvered
Cone Sol - Dare/yt
Cowe Soo- Densty
Vr/ow- Stone -Density
Vmious Stone -Donity

Clay- Densty
Sol Material Loaded pmr Truck
Sot Waight Far Loaded Truck
Average We/gle of a Soil Malteial Truck
Store Malreiao Loaded pm Truck
Stone We/ghn pmr Loaded Truck
Avarage Weight of a Stone Material Truck
Clay Material Loaded per Truck
Clay Weight pmr Loaded Truck
Avoge Weiglht of a Clay Material Truck
Trucks pem Project Al oghae;red Barrla/Drranage Maleral
Trucks per Day, Al Material

Soil Material for the Removed Pile Areas (Cover Non-ED Area)
Con Soi - Dernity
Cove, Scd - Denrsdy
NaO-. Storage Yard Area
EB Area
Total Disturbed Area lop ED
Total Storage Ya'd Area
Deper of Cowar
Numabe of Yards of Topsoil Needed
Tom of Topsoil Needed
Number of Trucks
Truckw pmr Day
Yards pm Day
Pounds per Cuoic Foot
Ton pm Project
Number of Days Needed
We/gtt pmr Loaded Truck
Average Weight of a Material Truck

On-Site Soil Excavation
Yarda pm Losd
Material to be Moved (as.ume cover amounts samw)
Materila to be Moved (o-u-e cover tmsounrd same)
Trucks per Day
Number of Trucks froer Pass to Staging Area/Crusher
Tonr Material Loaded pmr Truck
Weight pa Loaded Truck I
Average Weight of a Moatorel Trick

Off-Site Material Removal (shipped to Train)
Cubic Yards of Malerial to be Removeud
Number of Truck Trips to Staging Area
Trucks pmt Day
WeighM of Material Loaded pmr Truck
Weight pem Loaded Truck
Average Weight of a Malaral Truck

Number of Trait Cars
Capadty per Train Car (tons)
Total Tons of Material Remnoved
Train Care per Year
Train Cers pmr Day (aMo Trucks to Slaying Area)
Ton. Looedd Pa Day

Travel Distances
On-Slla Materal Transport

Length of UNPAVED Roadway - to Storteg Area
Lerngfth of PAVED Roadway

CoVe & Erreneemd Banier Matleral Trhespont
Length of UNPAVED Roadoay - paved roadway
Lnrgth of PAVED Roadwa

Soil Material for Relocated Plot Areas
Lergth of UNPAVED Rodway - Io paced redoay
Length of PAVED Roadway

Off-Sits Mat1il Raoroval
Langth of UNPAVED Roadway - storage area to staging area
Length of UNPAVED Roadway - to peond roadway
Lenrgth of PAVED Roadway,

(whctpads)
(.had.)
(torn)
(tone)

(cubic yads)
(cbtc yads)

(tom)
(tors)
(toes)

(muck trips)
(thik trp).
(trck trp)

(cubi yards)
(Peucte/c toot)
(pounolrd/cbic yard)

(poundscuba toot)
(poUnd/cuac yard)
(Porebdsut foot)
(poun rcubt yard)
(tor.)

(tom)

(tore)

(tonr)
(toe)
(lore)

(tucksb'roject)

(Iucks/day)

(ptouds/cubic toot)
(ypoudslcobic yard)

(equae tost)

(uh- real)
(,q•r fel)

(crubic teald)

(tore)
(brotka/looject)

(Zruikeiday)
lyardseay)
(pountacubict foot)

(doystoiect)

(torm)
(tor•)

lootoc yardedcad(
(cut pads)
(tore)
(trucks/day)
(bruck trl~pc'riec)
(toreorIck)

(cubic yards)
(buck trip./prj•jt)
(truck.s/ty)
(tor)

(tor)

(tore)

(tam)(tore)

20 Given
12 Giver
15 Giver
32 Weighted Average Weigh (material trucks end baerridraiager trucks)

16.3l 8 CAD-Ir Estimate
14.542 CAD-basad P•ok•iet
20.452 CAD-bkd Eubimart
51,383

23,202 Cub. Yar. . Ponds Par Curc VYardI 2.D00
2B.504 Cubic Yards x Pounds per Cubic Yard I 2.000
34.512 Cubic Yards x Pounds pmr Cubic Yard f2,000
84.218

818 Maelrial Noeded I Yards pm Loed
727 Malterial Needed / Yards pmr Load

1.023 Malaral Neede/ Yards pmr Load
51.353 Number c# Trucks x YVads pmr Load

105 From Taboe 2
2.,3 Pourds pmr Cubic Foot x 27

135 From Table 2
3.645 Poutes Pm Cubic Foot x 27

125 From Table 2
3.375 Pounds per Cubic Foot x 27

28 Yards pmr Load X Paounds pmt Cut Yard,
43 Load pmr Truck , Weight of Empty Truck
29 Average of Empty Truck and Loaded Truck
3a Yatds pm Load X Pounds pm Cuoia Yard
S1 Load Per Truck * Weight of Empty Truck
33 Aneage of Ermptry Trick and Loaded Truck
34 Yard. pem Losd c Pounds pmr CUat Yard
49 Load pr Truck r Weight O. Empty Truck
32 Average of Empty Truck and Loaded Truck

2.568 Aowurnen Ergineered Borrer & Drainage Construction Operation = 120 Calendar Days (bE work days)
30.6 Trucks pm Project / Time to, Engionoeed Barrier/Final Grading (86 work days)

105 From Table 2
2.835 Pounds pmr Cubic Foot u 27

15,155 CAD-boaed Eutirmate
170.o87 CAD-koeod Eu5-tr
242.224 CAD-booed Esomatw
310.687 CAD-baned EsUtate

I Given
4.841 Area x Depth 127
6.82 To0s true Table 2

242 Cower Needed / Yards pmr Load
24 Asun 3 Lods pm Hour / 8 Hor Day

480 Yards pmr Load x Trucks pm Day
105 From Table 2

6.862 pouwrts pm Cubic Yrd I Yards of Covi
10 Number of Trucks / Yards pmt Loed
43 Tore Materal Moved + Ton pmr Empty Truck
29 Awtraage of Empty Truck Grad Loaded Matorial Truck

2 0 
Gi/n

1.320 From Tale 2
1, 071 From Tabie 2

24 A~rowe 3 loads pm Houlr 1 8 Hours Day
66 Cubic Yards / Yards par Load
28 Ton Mateial Moved I Number of Trucks
43 Tors Maleial Moved + Ton pm Empty Truck
29 Average of Empty Truck and Loaded Mateorl Truck

18.810 From Table 2
941 Cubic Yards / Yards per Load

24 Assurne3loadn pe Hour 1 8 Houts Day
39 Number of Truck Trips / Total Toe Matlrial R•moved
54 TOrS Matemial Loaded Wet Truck a Toe par Empty Truck
34 Average of an Ermpty Truck and a Loaded Malarial Truck

406 Tore of Matevia Removed / Capacly per Train Car
90 givun

36,583 Tore Irom Table 2
203 Number or Train Cars / 2 (whtihlr .ep-Le the etoo 5 month yainds)
1.0 Trains pmr YeVo / (Weeks per Year x Days Pm Week)
174 Caypecy Pm Tr•e, Car . Train Cars pm Day

1.000 We/ghted average length for vaious soit ocvaoin areas
1050 Trip Length fbe Cowo Delivroed

1,200 Cowm & Engneered Barrei Material
1.650 CoD & Eng/ered Baer Mateial

1.600 Soi Moterial foh Relocated Pies Areas
1.650 Soul Material for Relocated Plre Areas

1.100 Trip Length for Materian Removed
1.200 Trip Length for Coer Delivered
1.650 Trip Length he Corer Deli/ered

(nee)
(feat)

(feel)ptaent
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Common Truck Assumptions 
Yards pw load 
AYf!I&ge Number of Wheels pEl' Truck (10 unloaded, 14 $o8ded) 

W ..... .,..""'I"T .... 
Average Weigl'll of AD Trucks 

EngInoentd BalTler and Drainage Material 
eo_Sail,TaIsI 
Various stone 
Clay 
Engi~ed ear,ierlDa!nage Material Total 
_ofeo-Soil 
.A.rnourt of Various Stone 
AmouIi of Clay 
EngIreerad BarrierlDrainege Malarial Tetal 

Number of Trucks Trips - Cover SolI 

Numb« of Truc;k$ Trips - stone 
NumI;)er of Tn.o$ Trlp$ - Clay 
Cu~ Yard. 01 Engineered Barier Malerial DellYered 
eo_ SoB - Oansfty 
eo- Soil • [Jom;1y 

VarKJus; stone - Demly 
Various Stone - Ooroily 
Clay • DonoiI, 
Clay. Dons" 
Sol Malerial Loaded per Truck 
Soi Weight per Loadod Truck 
Avetl11fl8 Weight of a Soit Mat_iaI Trucl 

Stone Mateialloeded pel' Truck 
Stone Weight per loaded Truck 
Average WeigH of a Stone Material Truck 
Clay Materialloeded p« Truck 
Clay Welght per loaded Truck 
Average WeigN: of a Clay Material Truck 
Trucks per Project. AI Engineered BltrrierIOra~ Malarial 
Trucks per Day. All Mat«N!! 

Soli Material lor the Removed Pile Areas (Cover Non-E8 Area) 
Co\olef SoiJ - Density 

o ... SIte Soil Excavation 

Cover SoiI- £lensity 
Noo-EB storage Yard !vee 
EB .... 
TotallJioturbed_""EB 
TotaiStolage Yard Area 
Depth of Cover 
Number of Yarcb of Topsoil Needed 
Tons of Topsoil Needed 
Number afTtucll:s 
TruckS per Day 
Yards per Day 
Pounds p&" Cubic Foot 
Tonpot' Projacl 
Numba' of Days Needed 
Weigtt per loaded Truck 
AveraQIJ Weight of a Material Truck 

Yards per Loed 
Material 10 be Moved (assume cover amoonls same) 
Material to be Moved (assume c:over amounls same) 
TruckS per Day 
Numba' of Trucks from Pile3 10 Staging ArealCtushar 
Tons MaltltiaJ loaded per Truck 
Weighl per loaded Truck J 

Average Weighl: of a Mater" Truck 

OIl-Site Material Removal (shipped to Train) 

TnlYe' Distances 

Cubic Yards of Material to be Remoyod 
Number of Truck Trips to Staging lues 
TruckS per Day 
Weighl of Materi:i loaded par Truck 
Weight per loaded Truck 
Avtltage Weighl: of a Material Truck 

Numbor of Train Cars 
Capacity per Train car (tons) 
Total Tons of Maleret Removed 
Train Cara per Year 
Train Cera per Dey (alao Trucks fa Siaging Area) 
10ns loaded'per Day 

! 
On-Sit. "larlal TnU1$port 

length of UNPAVED RcadWa)'- to SIOfage Alee 
'-" of PAVED Roadway 

COWl & E"""'M Ban., ... terial Transport 
Length of UNPAVED Roadway ·10 p;wed ........ , 
L"""",ofPAVEDR_ 

SoU Malarial for lWocat.d PI» Area. 
lenglh of UtoPAVEO Roact.wy -10 paved roadWay 

'-" of PAVED Roadway 
0fI'-$ite. Mater_I RlNPoval 

lengIb of UNPAVED Roadway - slorage 81M 10 staging area 
langthofUNPAVED Roadway- to fJ8ved roactwaY 
L_hofPAVEDRoadway 

I'ul>c,....) 
1-0) 
1-) 
1-) 

leubk:,....) 
(cubic )8fds) 

I'ul>c ...... ) 
lou"'''''') 
1-) 
110"') 
I"'"") 
lIOns) 

l!ruck bipo) 
l!ruck bipo) 
ItruCk • .,.)· 
leubk:,....) 
IpoundsIcubic foot) 
IpoundsIwblc yw) 
lpoundsIcubic 100\) 
1_",,", yard) 
IpoundsIcubic fool) 

I"",,""""""' yaod) 
IlOno) 

I"'"") 
I''''') 
Ilono) 
( .... ) 
lions) 
I ..... ) 
Ilono) 
(Ions) 
(buckIJproject) 
(trucks/d .... ) 

($D.mdsJcubic toot) 
IpoundsIwbic y .. d) 
(squara teet) 
(,.,....-) 
( ...... , ... ) 
( ...... , ... ) 
I .... ) 
lcubk:_) 
110",) 
(trucblproject) 
(trucks/day) 

lya""'<Io,) 
(poundsJcobic fool) 
(tonstJ-otec t) 
(dayalproj«:l) 
lions) 
(tons) 

(cubic yardsAoad) 
(cubic yardS) 
Ilono) 
IINckoJday) 
(lnIek'"",proj",,) 
(10""""") 

:=~ 
(cubicyaodo) 
(truck triPS/poject) 
(INcks/day) 
(Ions) 
(tons) 
(tons) 

(tons) 
lions) 

1-) 

l'eeI) 
1'001) 

I .... ) 
(feel) 

1-) 

20 Given 
12 Given 
15 Givan 
32 Weighled Average Weight (maerial trucJc:s and barrierldtainage trucks) 

18.368 CA[).based Estimate 
14.542 CAD-based Estimate 
20,452 CAD-based Estimate 
51,363 
23,202 Cubic Yarch x Pot.mds pe' CutK Yard J 2.000 
26.504 CUbic Yards )( Pounds per Cubic Yard J 2.000 
34,512 Cubic: Vards It Pounds per Cubic Yard f2,OOO 

84,218 

818 MlJlcwial Needed J VIWd$ per load 
Tll MatErial NeedBd J Yereb per load 

1.023 Mslerlal NeedBd J Yards per load 
51,363 Numbel' of Trucks It y,...CIs per load 

105 From Table 2 
2.835 Pounds per Cubic Foot x 27 

136 From Tat;te 2 
3.645 Pourids per Cubic Foot x 27 

125 From Table 2 
3,375 Pourd. per Cubic Foot )( 27 

28 Yards per lood )( Pounds per Cubic;. Yard, 
43 lOlitd per Truck .. Weight of EmfiY Truck 
29 Average of Empty Truck and loaded Truck 
36 Yar<b per load )( Pw.nds per Cutli<;. Yard. 
51 loed per Truck· Weigt1: of Empty Truck 
33 AVOI'8Il8 of Empty Truck and loaded Truck 
34 V8fds per lDl'ld )( Pounds per CubIC Yard 
49 load pal Truc;t .. Weigt1: of EmplyTruck 
32 Average of Empty TrucJc: and loedad Truck 

2,568 As:s.umes Engineered Barrier & Drainage Construction Operation = 120 Calendar Days (861M:lf'k days) 
30.6 Trucks per Project I TIme for Engineered Batfiet'/Final GIoding (86 work daYS) 

105 From Table 2 
2.835 Pourds par CUbic Foot )( 27 

158. 100 CAD-based Estimate 
119,987 CA[)..baHd Ealimata 
242.224 CAD-based Estimata 
310.687 CAD-based Estimate 

1 Given 
4.841"'" xOeplhJ27 
6.862 Tons hom Table 2 

242 Cover Needed I Yards par load 
24 Assume 3 loads per Hour I 8 ~ Day 

480 Yards per load x TrucM per Day 
105 From Tebte 2 

6.862 Pounds p&f CUbk YGfd J yaros. of CoYer 
10 Numbor of Trucks J Yards per load 
43 Tom Material Moved .. Ton per Empty Truck 
29 Average of Empty Truck and loaded Material Truck 

2061_ 
1.320 From Table 2 
1,811 From Table 2 

24 AssUme 3 loads per Hour I 8 HoIss Day 
66 Cubic Yareb I Yards J*' load 
26 Tons Material MoVOCl I Numbel of Trucks 
43 Toos MateriaJ Moved .. TonporEmptyTruck 
29 Average 01 Empty Truck and Loaded Materiaf Truck 

18.810 From Table 2 
941 Cubic Yards I Yards per load 

24 Assume 3 loads per Hour I 8 Hours Day· 
39 Number C1f Truck Trips J Total Tons Material Removed 
54 Tons Materialloacted per Truck + Tons per Empty Truck 
34 Average of an EmplyTruck and a loaded Material Truck 

406 Tons 01 Material Removed I Capacity per Train Car 
90 given 

38,583 Tons 'rom TatJ'e 2 
203 Number of Train Cars J 2 (wtjch lepJesenls the t'NO 5 month periods) 
1.9 Trains per Year I (Weeks per YeM X Days per Week) 

174 Capeci\ypeflfainC8f )I, In,snC8faper Oay . 

1.000 Weighted average length for various soil excavation areas 
1650 Trip length for' Cover Ddivered 

1,200 Cover & Engineered Ba"_ Material 
1,65Q. Co'Ier & EnginBl8fed BanM Material 

1.600 Soil Material for RsIocaled Pitas Aloas 
1,650 SoIl Material for Relocated Piles .hess 

1.100 Trip Length tor Material RemOYed 
1.200 Trip length'or eo ...... Daiveted 
1.650 Trip langth for Covet' Delivered 

(-
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Off-Site Disposal of 50% of Slag
Table N-40b
Air Emission Details - Scheduling

Project Operational Times

Working Hours Off-Site Disposal (2nd Year)
Days per Week
Weeks per Year
Hours per Day
Total days per year \

On-Site Stabilization (1st Year)
Days per Week
Weeks per Year
Hours per Day
Total days per year

Project Duration
Total Years
Total Months
Off-Site Disposal (2nd Year)
Months each Year - Off-Site Disposal
Days to Remove Material from Storage Yard to Crusher/Train
Soil Cover for Removed Piles

(days/week)
(weeks/year)
(hours/day)
(calendar days)
(work days)

(days/week)
(weeks/year)
(hours/day)
(calendar days)
(work days)

(years)
(months)

(months/year)
(project work days)
(project work days)

(months/year)
(calendar days)
(work days)
(work days)
(calendar days)
(work days)
(calendar days)
(work days)
(calendar days)
(work days)

5
21

8
147
105

5
30

8
210
150

2
12

5
105
105

Equipment DailylAnnual

Loader(s)

Dozer

Crusher

Train

Loader(s)

Dozer

Excavator

Dust Control Truck

On-Site Stabilization list Year)
Months each Year - On-Site Stabilization
Time for Creating Consolidated Pile

Time for On-Site Soil Consolidation
Time for Engineered Banter

Final Grading for Drainage

Soil Cover for Non-Engineered Banter Area

Operating Rates
Off-Site Disposal (2nd Year)
= Number of Equipment
= Maximum Operating Hours per Day
= Operating Hours per Year
= Number of Equipment
= Maximum Operating Hours per Day
= Operating Hours per Year
= Maximum Operating Hours per Day
= Operating Days per Year
= Operating Hours per Day
= Operating Hours per Year
On-Site Stabilization (Ist Year).
= Number of Equipment
= Maximum Operating Hours per Day
= Operating Hours per Year
= Number of Equipment
= Maximum Operating Hours per Day
= Operating Hours per Year
= Number of Equipment
= Maximum Operating Hours per Day
= Operating Hours per Year
Both Years
= Maximum Trucks per Day
= Number of Trips per Month
= Number of Trips per Year - On-Site Stabilization
= Number of Trips per Year - Off-Site Disposal

7
90
64

3
90
64
30
20
13
9

(hours/day)
(hours/year)

(hours/day)
(hours/year)
(hours/day)
(days/year)
(hours/day)
(hours/year)

(hours/day)
(hours/year)

(hours/day)
(hours/year)

(hours/day)
(hours/year)

(truck/day)
(trucks/month)
(trucks/year)
(trucks/year)

8

840

8

840
2 from Table 11

25 from Table 11
1

29 ratio of total materiallshipped material

.128

1200

18
1200

1
4

91

22
150
105

SMC 

Off-Site Disposal of 50% of Slag 
Table N-40b 
Air Emission Details - Scheduling 

Project Operational TImes 

Working Hours 

Project Duration 

OffoSlte Disposal (2nd Year) 
Days per Week 
Weeks per Year 
Hours per Day 
Total days per year \ 

On-5ite Stabilization (1st Year) 
Days per Week 
Weeks per Year 
Hours per Day 
Total days per year 

Total Years 
Total Months 
OffoSite Disposal (2nd Year) 
Months each Year - Off-Site Disposal 
Days to Remove Material from Storage Yard to CrusherfTrain 
Soil Cover for Removed Piles 

On-Site Stabilization /1st Year) 
Months each Year c On-Site Stabilization 
Time for Creating Consoli,dated Pile 

Time for On-Site Soil Consolidation 
TIme for Engineered Barner 

Final Grading for Drainage 

Soil Cover for Non-Engineered Barner Area 

EqUipment Daily/Annual Operating Rates 
Off-Site Disposal/2nd Year) 

Loader(s) = Number of Equipment 
= Maximum Operating Hours per Day 
= Operating Hours per Year 

Dozer = Number of Equipment 
= Maximum Operating Hours per Day 
= Operating Hours per Year 

Crusher = Maximum Operating Hours per Day 
= Operating Days per Year 

Train = Operating Hours per Day 
= Operating Hours per Year 
OnoSlte Stabilization /1st Year), ' 

Loader(s) = Number of Equipment 
= Maximtun Operating Hours per Day 
= Operating Hours per Year 

Dozer = Number of Equipment 
= Maximum Operating Hours per Day 
= Operating Hours per Year 

Excavator = Number of Equipment 
= Maximum Operating Hours per Day 
= Operating Hours per Year 
Both Years 

Dust Control Truck = Maximum Trucks per Day 
= NumberofTrips per Month 
= Number of Trips per Year - On-5ite Stabilization 
= Number of Trips per Year - Off-Site Disposal 

(days/Week) 
(weekslyear) 
(hours/day) 
(calendar days) 
(workdays) 

(days/Week) 
(weekslyear) 
(hours/day) 
(calendar days) 
(workdays) 

(years) 
(months) 

(months/year) 
(project work days) 
(project work days) 

(monthslyear) 
(calendar days) 
(workdays) 
(workdays) 
(calendar days) 
(workdays) 
(calendar days) 
(workdays) 
(calendar days) 
(workdays) 

(hours/day) 
(hoUls/year) 

(hours/day) 
(hours/year) 
(hours/day) 
(dayslyear) 
(hours/day) 
(hourslyear) 

(hours/day) 
(hours/year) 

(hours/day) 
(hours/year) 

(hours/day) 
(hours/year) 

(truck/day) 
(trucks/month) 
(truckslyear) 
(truckslyear) 

5 
21 
8 

147 
105 

5 
30 

8 
210 
150 

2 
12 

5 
105 
105 

7 
90 
64 

3 
90 
64 
30 
20 
13 
9 

1 
8 

840 
1 
8 

840 
2 from Table 11 

25 from Table 11 
1 

• 

29 ratio of total material/shipped material 

1 
8 

1200 
1 
8 

1200 
1 
4 

91 

1 
22 

150 
105 

.,i 



Off-Site Disposal of 50% of Slag

Table N-41
Material Description

earcel # Materiat Type Volume Pile Material Density Mass Percent of Pile Percent of Pile Percent of Pile Silt Moistre* AP-42 Materiar Area Type
Size for Project To Be To Be To be Crushed Match

Moved to EB Removed

(cubic yard) (acre) (lbel') (gfcm') (tons) (%) (%) (%) (%) (%)

1 Excavated SorP Mixed with Stag 15,000 0.9 120 1.9 24.300 100 0 0 9.0 12.0 Cover Primary Control
Area

2 Excavated Soil from D 11 1,000 0.2 105 1.68 1,418 100 0 0 9.0 12.0 Cover PrimaryControl
Area

3 Canal Slag (In & Out ofSupersacs) 3.000 0.2 165 2.6 6,683 0 100 0 5.3 0.92 Slag Primary Control
Area

4 Slag 30,000 1.0 140 2.2 56.700 47.3 52.7 26. 5.3 0.92 Slag Primary Control
Area

5A Slag 2,600 0.2 140 2.2 4,914 50 0 0 5.3 0.92 Slag Primary Control
Area

5B Demolilton Concrete 2.400 0.3 120 1.9 3.808 50 0 0 3.9 2.10 Limestone Primary Control
Products Area

6 Hi-Ratio Slag 2.000 0.3 140 22 3.780 0 0 0 5.3 0.92 Slag Primary Control
Area

7 Hi-Rato Slag & DIll Flex Kleen Bags & 1,000 0.3 130 2.1 1,755 100 0 0 5.3 0.92 Slag Primary Control
D116 Polishiag Compound Area
Conta•ninated Equipment & Cleaning

8 Baghouse Dust 13,000 0.9 100 1.6 17.550 100 0 0 13.0 7.0 Flue Dust Primary Control
Area

9 Baghouse Dust Mixed with Slag 4.000 0.4 145 2.3 7.920 50 0 0 5.3 0.92 Slag Primary Control
Area

SC On-Site Soil Consolidation 1,320 0.5 105 1.7 1,871 100 0 0 9.0 12.00 Cover Primary Control
Area

CVRI Cover for moved pile areas 4,841 0.25 105 1.7 6,862 100 100 0 9.0 12.00 Cover EB Staging Area

EB2 Cover Soil 16,368 0.25 105 1.7 23,202 100 0 0 9.0 12.00 Cover EB Staging Area

EB4 Various Stone 14,542 025 135 2.2 26.504 100 0 0 2.6 7.40 Sand EB Staging Area

EB5 Clay 20.452 0.25 125 2.0 34,512 100 0 0 6.0 10.00 Clay ES Staging Area

DPI Staging Area Day Pile 18,810 0.1 144 231 36.563 0 100 0 25.3 14.7 Weighted Avg. Staging Area

DP2 Crusher Day Pile 7,905 0.1 140 2.24 14,940 0 100 100 5.3 0.9 Weighted Avg. Staging Area

Weighted 468 7.5 25.28 14.69
Average

Controlled Materials:
Total = 75,320 cubic yards

130.688 tons
Amount Removed = 18,810 cubic yards

(not including day piles) 36,563 tons
Amount Crushed = 7.905 cubic yards

(not including day piles) 14,940 tons

" Moisture and Silt percentages are from EPA's AP-42 Chapter 13.2.4, Table 13.2.4-1

Off-Site Disposal of 50% of Slag 

Table N-41 
Material Description 

# 

2 

3 

4 

SA 

58 

6 

CVJ;tl 

Est 

EB4 

EB5 

OPI 

DP2 

Weighted 
Average 

• 

Malerial Type Volume 

(cubic yard) 

Excavated Soil Mixed with Slag 15.000 

Excavated Soil from 0111 1.000 

3.000 

Slag 30.000 

Slag 2.600 

DemolitiOn Concrete 2.400 

Hi-Ratio Slag 2.000 

H~RatiO Slag & 0111 Flex Kleen Bags & 1.000 
0116 Polishing Compound 
Contaminated Equipment & Cleaning 

Baghouse Dust 13.000 

Baghouse Dust Mixed with Slag 4.000 

Oo-sne Soil ConsolidatiOn 

Cover for moved pile areas 

Cover Soil 

Various Slone 

Qay 

Slaging Area Day Pile 

Crusher Day Pile 

1.320 

4.841 

16.368 

14.542 

20.452 

lB.Bl0 

7.905 

Controlled Materials: 
Total = 

Amount Removed = 
(not including day piles) 

Areount Crushed = 
(not including day piles) 

Pile 
Size 

Malerial Density 

(acre) (lbsIft') 

0.9 120 

0.2 \..,'05 

0.2 165 

1.0 140 

0.2 140 

0.3 120 

0.3 140 

0.3 130 

0.9 100 

0.4 145 

0.5 105 

0.25 105 

0.25 105 

0.25 135 

0.25 125 

0.1 144 

0.1 140 

75.320 cuIlic yards 
130.688 Ions 
lB.Bl0 cubic yards 
36.563 Ions 

7.905 cubic yards 
14.940 Ions 

(glcm') 

1.9 

1.68 

2.6 

2.2 

2.2 

1.9 

2.2 

21 

1.6 

2.3 

1.7 

1.7 

1.7 

2.2 

2.0 

231 

2.24 

7.5 

Mass Percent of Pile Percent of Pile Percent of Pile 
for Project To Be To Be To be Crushed 

Moved III EB Removed 

(Ions) (%) (%) (%) 

24.300 100 o o 

1.418 100 o o 

.6.683 o 100 o 

56.700 47.3 52.7 26 

4.914 50 o o 

3.888 50 o 

3.780 o o o 

1.755 100 o o 

17.550 100 o o 

7.830 50 o o 

I.B71 100 o 

6.862 100 100 

23.202 100 o o 

26.504 100 o o 

34.512 100 o o 

36.563 o 100 o 

14.940 o 100 100 

Sill-

(%) 

9.0 

9.0 

5.3 

5.3 

5.3 

3.9 

5.3 

5.3 

13.0 

5.3 

9.0 

9.0 

9.0 

2.6 

6.0 

25.3 

5.3 

25.28 

Moisture- AP-42 Malerior 
Match 

(%) 

12.0 

12.0 

0.92 

0.92 

0.92 

2.10 

0.92 

0.92 

7.0 

0.92 

12.00 

12.00 

Cov ... 

Slag 

Slag 

Slag 

limestone 
Products 

Slag 

Slag 

Flue Dust 

Slag 

Cover 

Cover 

Area Type 

Primary Control 
Area 

Primary Control 
Area ' 

Primary Control 
Area 

Primary Control 
Area 

Primary Control 
Area 

Prim,,;y Control 
Area 

Primary Control 
Area 

Primary Control 
Area 

Primary Conlrol 
Area 

Primary Control 
Area 

Primary Control 
Area 

EB Staging Area 

12.00 Cov... EB Slaglng Area 

7.40 Sand EB Staging Area 

10.00 Clay EB Slaglng Area 

14.7 WeightedAvg. Staging Area 

0.9 Weighted Avg. Slaging Area 

14.69 
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Off.Site Disposal of 50% of Slag
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Off-Site Disposal of 50% of Slag

Table N-44

Heavy Equipment Operation

The emission factor estimates emissions from the handling of material and the emissions from movement
and traveling on the material. Some of these emissions estimates are double counted when the equipment
Is working with a pile.

Emission Factor Equations

Loader & Dozer Equation
PMI0 lbs/hr = 0.75 (1.0(s).5) / (M)'4

PM2.5 lbs/hr = 0.105 (5.7(s) '2) 1 (M)1' 3

Emission factor equations from AP-42 5th Edition Supplement E, Table 11.9.1 October 1998

s M S
Heavy Hours of Operation Site AP-42

Equipment Estimated Material Average Particulate Caiculated Calculated
Type Hours per Based on Material Silt Moisture Speed Size Emission Emissions

Day Content Content Factor
(hours) (hours/year) (%) (%) (mph) (lb/hour) (Ilbday)

let Year
Loader 8 1,200 25.28 1'4.69 PM10 2.21 17.7

PM2.5 0.88 7.0

Dozer 8 1,200 25.28 14.69 PM1T 2.21 17.7
PM2.5 0.88 7,0

Excavator 4 91 25.28, 14.69 PM10 2.21 8.9
PM2.5 0.88 3.5

2nd Year
Loader 8 840 25.28 14.69 PM10 2.21 17.7

PM2.5 0.88 7.0

Dozer 8 840 25.28 14.69 PM10 2.21 17.7
PM2.5 0.88 7.0

Excavator 25.28 14,69 PM10
PM2.5

8 Hr Day 1st Year 2nd Year
let Year Loader Dozer Excavator PM10 PM10 PM10

Work Days Work Days Work Days (lbs/day) (lbs/year) (lbs/year)

Primary Control Area 97 97 3 Primary Controlled Area 44.3 3,452 1,861
EB Area 33 33 20 EB Area 44.3 1,336 0

EB Staging Area 21 21 ES Staging Area 35.4 756 0

Staging Area Staging Area 35.4 0 1,861

2nd Year Loader Dozer Excavator PM2.5 PM2.5 PM2.5
Work Days Work Days Work Days (lbs/day) (lbs/year) (lbs/year)

Primary Control Area 53 53 Primary Controlled Area 17.5 1,367 737

EB Area ES Area 17.5 529 0

EB Staging Area EB Staging Area 14.0 299 0
Staging Area 53 53 Staging Area 14,0 0 737

Emissions are based on AP-42 Chapter 11.9. Western Surface Coal Mining.

r

0I• 
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Table N-44 

Heavy Equipment Operation 

The emission factor estimates emissions from the handling of material and the emissions from movement 
and traveling on the material. Some of these emissions estimates are double counted when the equipment 
Is wor1<lng with a pile. 

Emission Factor Equations 

Loader & Dozer Equation 
PM10lbs/hr 
PM2.S Ibs/hr 

= 0.75 (1.0(S)'·5) I (M)1.4 
= 0.105 (5.7(s)I.2) I (M)I.3 

Emission factor equations from AP-42 5th Edition Supplement E. Table 11.9.1 October 1998 

s M S 
Heavy Hours of Operation Site AP-42 

Equipment Estimated Material Average Particulate Calculated 
Type Hours per Based on MateMa! Silt Moisture Speed SIl8 emission 

Day Content c~~~nt (mOOl 
Factor 

lhoursl (hours/vearl (%l llblhour) 

lit Ya.r 
Loader 8 1,200 25.28 f4.69 PM10 2.21 

PM2.5 0.88 

DOler 8 1,200 25.28 14.69 PM10 2.21 
PM2.5 0.88 

Excavator 4 91 25.28, 14.69 PM10 2.21 
PM2.5 0.88 

2nd Yea, 
Loader 8 840 25,28 14.69 PM10 2.21 

PM2.5 0.88 

Doler 8 840 25.28 14.69 PM10 2.21 
PM2.5 0.88 

Excavator 25.28 14.69 PM10 
PM2.5 

181 YeBr Loader DOler Excavator 
Work Days Wor1< Days Wor1< Days 

Prtmary Control Area 97 97 3 Prtmary Controlled Area 
EB Area 33 33 20 fB Area 

EB Staging Area 21 21 EB Staging Area 
Staging Area Staging Area 

2nd Va.r Loader Dozer Excavator 
Work Days Wor1< Days Wor1< Days 

Prtmary Control Area 53 53 Primary Controlled Area 
EB Area fB Area 

EB Staging Area EB Staging Area 
Staging Area 53 53 Staging Area 

Emlsalona are based on AP-42 Chapter 11.9· Westem Surface Coa! Mining • 

Calculated 
Emissions 

(lbldav) 

17.7 
7.0 

17.7 
7.0 

8.9 
3.5 

17.7 
7.0 

17.7 
7.0 

8 Hr Day 
PM10 

(lbS/day) 
44.3 
44.3 

35.4 
35.4 

. PM2.5 
(lbS/day) 

17.5 
17.5 
14.0 
14.0 

( 

lstVear 2nd Vear 
PM10 PM10 

(lbslyear) (lbsfyear) 
3,452 1,861 
1.336 0 
756 0 
0 1.861 

PM2.5 PM2.5 
(Ibs/year) (Ibsfyear) 

1.367 737 
529 0 
299 0 
0 737 

• 
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Table N-45
Unpaved Roadways - Access Road

This equation is utilized to estimateemissionsfrom the movement of vehicles on
unpaved roadways, The particulate emissions estimated DOES include
particulate emissions from the engines.

Predictive Emission Factor Equation Ia from AP-42 5th Edition Section 13.2.2
Industrial Site Unpaved Roads dated November, 2006

Equation (1a), E = k (s/12)° (W/3)b

Given Variables for Estimating Emissions
1.5 k - base emission factor for pounds of PM-10 particulate per vehicle mile traveled

0.15 k = base emission factor for pounds of PM-2.5 particulate per vehicle mile traveled
6.00 s = road surface silt loading (silt content Iron and Steel Production)

32 W = average weight (tons) of vehicle traveling road
0.9 a = per Table 13.2.2-2. Constants for Equations la and lb

0.45 b = per Table 13.2.2-2. Constants for Equations 1a and lb
80% Percent of control, based on Fig. 13.2.2-5 for <10rum, one month re-application, 0.18 gallyd 2 

petroleum resin

Uncontrolled Controlled Controlled Emissions Controlled Emissions
Truck Truck Daily 1st Year 2nd Year E E

Roadway Type Pollutant Trip Length Trips Trips Vehicle Vehicle Vehicle Emission Emission Individual Actual Max 1st Year 2nd Year
In and Out per per Miles Miles Miles Factor Factor Daily Daily Annual Annual

Day Project Traveled Traveled Traveled Equation la Equation 1 a
(feet (miles/day) (miles/project) (miles/proiect) (pounds) (pounds) (pounds) (pounds)

On Site Material Excavation PM10 2,000 24 66 9.09 25.0 2.33 0.47 4.24 4.24 106
Cover & Engineered Barrier Material Transport PM1 0 2,400 31 2,568 13.9 1.167 2.33 0.47 6,48 6.48 7,563
Off Site Material Removal (cover) PM10 2,400 24 242 10.9 110 2.33 0.47 5.09 5.09 51.3
Off Site Material Removal (staging area) PM10 2,200 24 941 10.0 392 2.33 0.47 4.66 4.66 183
Dust Control Truck (1st Year) PM10 2,300 1 105 0.44 45.7 2.33 0,47 0.20 0.20 9.29
Dust Control Truck (2nd Year) PM1o 2,300 1 150 0.44 65.3 2.33 0.47 0.20 0.20 30,5

On Site Material Excavation (cover) PM2.5 2,000 24 66 9.09 25.0 0.23 0,047 0.42 0.42 11
Cover & Engineered Barrier Material Transport PM2.5 2,400 31 2,568 13.9 1,167 0.23 0.047 0.65 0.65 756
Off Site Material Removal (cover) PM2.5 2,400 24 242 10.9 110 0.23 0.047 0.51 0.51 5.1
Off Site Material Removal (staging area) PM2.5 2,200 24 941 10.0 392 0.23 0.047 0.47 0.47 18
Dust Control Truck (1et Year) PM2.5 2,300 1 105 0.44 45.7 0.23 0.047 0.020 0.020 0.93
Dust Control Truck (2nd Year) PM2,5 2,300 1 150 0.44 65.3 0.23 0.047 0.020 0.020 3.0

TOTALS 1st year 2nd Year
Daily Year Year

(pounrds) (pounds) (pounds)

PM10 10.9 7,679 264
PM2.5 1.09 768 26.4.

"Dally" is a maximum sum of 1st and 2nd Year daily estimates

SMC 

Off·Slte DISPO.50% of Slag • Table N-45 
Unpaved Roadways· Access Road 

This equation is utilized to estimate emissions from the mo..ement of whlcles on 
unpawd roadwa\'S. The particulate emissions estimated DOES Include 
particulate emissions from the engines. 

PredlGtlve Emission FaGtor Equatton 1a from AP-42 5th Edition Section 13.2.2 
Induatrlal Site Unpaved Roads dated November, 2006 

Equation (1a), E:: k(sl12)a(W/3)b 

Given Variables for Estimating Emissions 
1.5 k" base emission factor for pounds of PM-l0 particulate per whicle mile trawled 

0.15 k" base emission factor for pounds of PM-2.5 particulate per whicle mile trawled 
6.00 8" road surface silt loading (silt content Iron and Steel Production) 

32 W" awrage weight (tons) of whicle trawling road 
0.9 a" per Table 13.2.2-2. Constants for Equations la and lb 

0.45 b" per Table 13.2.2-2. Constants for Equations la and lb 
80% Percent of control, based on Rg. 13.2.2-5 for <10um. one month re-application, O. I 8 gallyd' petroleum resin 

Truck Truck Daily 1st Year 
Roadway Type Pollutant Trip Length Trips Trips Vehicle Vehicle 

In and Out per per Miles Miles 
Day Project Trawled Trawled 

(feet) (miles/day) (miles/proiect) 

On Site Material Excavation PM10 2.000 24 66 9.09 25.0 
Cowr & Engineered Barrier Material Transport - PM10 2.400 31 2.568 13.9 1.167 
Off Site Material Removal (cowr) PM10 2.400 24 242 10.9 
Off Sile Materiel Removal (staging area) PM10 2,200 24 941 10.0 
Dust Control Truck (1st Year) PM10 2,300 1 105 0.44 45.7 
Dust Control Truck (2nd Year) PM10 2.300 1 150 0.44 

On Site Material Excavation (cowr) PM2,5 2,000 24 66 9.09 25.0 
Cowr & Englneenad Barrier Material Transport PM2.5 2.400 31 2,568 13.9 1,167 
Off Site Materiat Remowt (cowr) PM2.5 2,400 24 242 10.9 
Off Site Material Remowl (staging area) PM2.5 2,200 24 941 10.0 
Dust Control Truck (1st Year) PM2,5 2,300 1 105 0.44 45.7 
Dust Control Truck (2nd Year) PM2,5 2,300 1 150 0.44 

I 

2nd Year 
Vehicle 
Miles 

Trawled 
(miles/proiect) 

110 
392 

65.3 

110 
392 

65.3 

Uncontrolled Controlled Controlled Emissions Controlled Emissions 
E E 

Emission Emission Indi";dual Actual Max 1st Year 2nd Year 
Factor Factor Daily Dally Annual Annual 

Equation la Equation la 
(pounds) (pounds) (pounds) (pounds) 

2.33 0.47 4.24 4.24 106 
2.33 0.47 6.48 6.48 7.563 
2.33 0.47 5.09 5.09 51.3 
2.33 0.47 4.66 4.66 183 
2.33 0.47 0.20 0.20 9.29 
2.33 0.47 0.20 0,20 30,5 

0.23 0.047 0.42 0.42 -11 
0.23 0.047 0.65 0.65 756 
0,23 0.047 0.51 0.51 5.1 
0.23 0.047 0.47 0.47 16 
0.23 0.047 0,020 0.020 0.93 
0.23 0.047 0.020 0.020 3.0 

TOTALS 1st year 2nd Year 
Daily Year Yeer 

(po<rds) (po<rds) (po..,ds) 

PM10 10.9 7,679 264 ; 

PM2.5 1.09 768 26.4. 
'Dally" is a maximum sum of 1 st and 2nd Year daily estimates 
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Table N-46
Paved Roadway Emissions

Predictive Emission Factor Equation from AP-42 5th Edition Chaoter Section 13.2.1 Paved Roads. November 2006 Truck Weiaht
Average WeightAnnual

Daily
Hourly

E= [(
E= (
E= [(

k(sL/2)^0.65) x (Wt3)A 1.5-C]453.592
k (sL / 2 )0.65) x ( W 3 ) 1.5- C] (1- P/(4N))/453.592
k (sL / 2 )^0.65) x (W /3 ) 1.5 - C] (1 -1.2 P/N)/453.592

32 tons

Roadway TIMes
Roadway with <500 vehicles/day 100%E = particulate emission factor (pounds/mile traveled)

k = particulate size multiplier for particulate size range
sL = sL = road surface slit loading (grams per square meter for Iron & Steel Production))
W = average weight (tons) of the vehicles traveling the road
C = emission factor for 1980's vehicle fleet exhaust, brake wear, and tire wear
P = 119 (number of wet days with at least 0.01" of precipitation)
N = 365 (number of days in the averaging period)

453.592 Conversion factor (1 pound = 453.592 grams)

Work Months
0 Winter Months (total of 5 per year)
5 Non-Winter Months (total of 7 per year)

Mileage Estimates

On Site Material Excavation (cover)
Cover & Engineered Barrier Material Transport

Soil Material for Relocated Pile Areas
Off Site Material Removal (cover)

Dust Control Truck

Totai Number of Trucks

66 trucks/project
2,568 trucks/project

1.650 Trip Length (feet) one way
1,650 Trip Length (feet) one way
1,650 Trip Length (feet) one way
1,650 Trip Length (feet) one way
1,650 Trip Length (feet) one way

24 trucks/day
31 trucks/day

24 trucks/day
1 trucks/day1st Year

2nd Year

242 trucks/project
150 trucks/project
105 trucks/prolect

aL W Number of Miles k C E
Silt Loading Average Per Roadway Type Pollutant Base Wear & Tear Emission Factor Emissions

Roadway Type Year Vehicle Weight Multiplier Factor Day Year Day Ist Year 2nd Year
Day Project Non-Winter Non-Winter Months Non-Winter Non-Winter Non-Winter

(g/mA2) (tons) (gNMT) (gNMT) (ibs/mile trvld) (lbs/mile trvld) (Ib/day) (lb/yr) (lb/yr)

On Site Material Excavation (cover)
Roadway with <500 vehicles/day 5.8200 31.97 15 41 PM10 7.3 0.2119 1.0E+00 1.1E+00 15.4 46.22
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 i.SE-01 1.7E-01 2.32 6.95

Cover & Engineered Barrier Material Transport
Roadway with <500 vehicles/day 5.82 32 19.11 1,605 PM10 7.3 0.2119 1.03 1.1E+00 19.7 1.8E+03
Roadway with <500 vehIcles/day PM2.5 1.1 0.1617 1.5E-01 1.7E-01 2.96 2J7E+02

Off Site Material Removal (cover)
Roadway with <500 vehicles/day 5.82 32 15 151 PM10 7.3 0.2119 1.OE+00 1.1E+00 15.4 169.49
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.6E-01 1.7E-01 2.32 25.50

Dust Control Truck
Roadway with <500 vehicles/day 5.82 32 1 94 PM10 7.3 0.2119 1.0E+00 1.1E+00 0.64 1.1E+02
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.5E-01 1,7E-01 0.10 1.6E+01.
Roadway with <500 vehicles/day 5.82 32 1 66 PM10 7.3 0.2119 1.0E+00 1.1E+00 0.64 73.53
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.5E-01 1.7E-01 0.10 11.06

Totals PM10 31.5 1,903 289
PM2.5 4.74 286 43.5

"Daily" is a maximum sum of 1 st and 2nd Year daily estimates

SMC 
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Table N-46 
Paved Roadway Emissions 

Predictive Emission Factor Equation from &-42 5th Edition Chapter Section 13.2.1 Paved Roads. November 2006 
Annual E = [( k ( sLl2 ) '0.65) x (W f 3 ) A 1.5 - CV453.592 . 

Truck Weight 
Average Weight 32 tons 

Daily E = [( k ( sL f 2 ) A 0.65) x (W f 3)' 1.5 - C] (1 - P/(4N))/453.592 
HouMy E = [( k ( sLl2 )' 0.65) x (W f 3)' 1.5 - C](1 -1.2 PfN)l453.592 

particulate emission factor (pounds/mile traveled) 
particulate siZe multiplier for particulate siZe range 

E = 
k = 

sL = 
W= 
C = 
p = 
N = 

sL = road surface slit loading (grams per square meter for Iron & Steel Production)) 
average weight (tons) of the vehicles traveling the road 
emission factor for 1980'5 vehicle fleet exhaust, brake wear, and tire wear 
119 (number of wet days with at least 0.01" of precipitation) 
365 (number of days in the averaging period) 

453.592 Conversion factor (1 pound = 453.592 grams) 

Mileage Estimates 

On Site Material Excavation (cover) 
Cover & Engineered Barrier Material Transport 

Soil Material for Relocated Pile Areas 
Off Site Material Removal (cover) 
. Dust Control Truck 

Roadway Type 

1.650 Trip Length (feet) one way 
1,650 Trip Length (feet) one way 
1,650 Trip Length (feet) one way· 
1,650 Trip Length (feet) one way 
1,650 Trip Length (feet) one way 

sL W .1. Number of Miles 
Slit Loading Average Per Roadway Type 

Year vehicle Weight 
Pollutant 

1st Year 
2nd Year 

k 
Base 

Multiplier 

Roadway Types 
Roadway with <500 vehlclesfday 

Work Months 

% of Miles 
100% 

o Winter Months (total of 5 per year) 
5 Non-Winter Months (total of 7 per year) 

Tola' Number of Trucks 

C 

66 trucks/project 
2,568 trucks/project 

242 trucks/project 
150 trucks/project 
10 5 trucks/project 

E 
Wear& Tear Emission Factor 

Factor Day Year 

24 trucks/day 
31 trucks/day 

24 trucks/day 
1 trucks/day 

Day 
Emissions 
1st Year 2nd Year 

Day Project Non-Winter Non-Winter Months Non-Winter Non-Winter Non-Winter 
(g/m'2) (tons) (gNMT) (gNMT) (Ibs/mlle trvld) (Ibs/mlle trvld) (Ib/day) (Ib/yr) (Ib/yr) 

On Site Material Excavation (cover) 
Roadway with <500 vehicles/day 5.8200 31.97 15 41 PM10 7.3 0.2119 1.0E+00 1.1E+OO 15.4 46.22 
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.5E'()1 1.7E.()1 2.32 6.95 

Cover & Engineered Barrier Material Transport 
Roadway with <500 vehicles/day 5.82 32 19.11 1,605 PM10 7.3 0.2119 1.03 1.1E+OO 19.7 1.8E+03 
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.5E'()1 1.7E'()1 2.96 2.7E+02 

Off Site Material Removal (cover) 
Roadway with <500 vehicles/day 5.82 32 15 151 PM10 7.3 0.2119 1.0E+OO 1.lE+00 15.4 169.49 
Roadway with <500 vehlclesfday PM2.5 1.1 0.1617 1.5E'()1 1.7E.()1 2.32 25.50 

Dust Control Truck 
Roadway with <500 vehicles/day 5.82 32 1 94 PM10 7.3 0.2119 1.0E+OO 1.1E+00 0.64 1.1E+02 
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.5E.()1 1.7E'()1 0.10 1.6E+Ol. 
Roadway with <500 vehicles/day 5.82 32 1 66 PM10 7.3 0.2119 1.0E+OO 1.1E+00 0.64 73.53 
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.5E'()1 1.7E'()1 0.10 11.06 

Totals PM10 31.5 1,903 289 
PM2.5 4.74 286 43.5 

"Daily" is a maximum sum of 1 st and 2nd Year dally estimates 

• • 
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Table N-47
Exposed Ground Area Emissions This table estimates the emissions due to wind erosion to an

exposed ground area. Emissions will only occur when the
exposed ground is not vegetated.

Emission Estimates
Total

Material Area Year of Calendar Exposed Ground Exposed Ground Particulate Emission Year Year Total
type Operations Days Area Area Size Factor Daily 1 2 Project

(day/year) (sq ft) (acre) (ton/acre/year) (lbs/day) (lbs/year) (lbs/year) (lbs/project)

Exposed Ground Areas Primary Control Area Ist year 210 310,687 7.13 TSP 0.38 14.85 3,119 3,119
r

Exposed Ground Areas EB Area' 2nd Year 147 242,224 7.13 TSP 0.38 14.85 2,182 2,182

Exposed Ground Areas Staging Area 2nd Year 147 21,780 0.5 TSP 0.38 1.0 153 153

Daily- Daily Daily Annual Annual
Aerodynamic Particle 24 hour 8 Hour 16 hour 1st year 2nd year

Size Multiplier (lbs/day) (lbs/day) (lbs/day) (lbs/year) (lbs/year)

Primary Control Area PM30 0.74 10.99 3.66 7.33 2,308

PM10* 0.35 5.20 1.73 3.47 1,092
PM2.5* 0.053 0.79 0.26 0.52 165

EB Area PM30 0.74 10.99 3.66 7.32 1,615
PM10* 0.35 5.20 1.73 3.46 • 764
PM2.5* 0.053 0.79 0.26 0.52 116

Staging Area PM30 0.74 0.77 0.26 0.51 113
PM10* 0.35 0.36 0.12 0.244 53,6
PM2.5* 01053 5.5E-02 0,018 0.037 8.11

Emission factor is from AP-42 Chapter 11.9.1, Table 11.9-4 - Uncontrolled Particulate Emission Factors for Open Dust Sources at Western Surface Coal Mines. Emission rate is an average for a

year, typically emission rates decay sharply with time. From the time an area is disturbed until the new vegetation emerges or the surface is covered by rock, all disturbed areas are subject to wind
erosion. This emission estimate assumesithat the area will be become vegetated or will be covered with rock at the end of the second year. It is assumed that the project will start in

*The PM10 and PM2.5 emission factor has been adjusted from the PM30 emission factor, Table 11.9-4 refers to Section 13.2.5 (then to Section 13.2,4) which presents a distribution of particle sizes

that are comparable for fugitive dust sources where wind speed Is a factor.

Physical properties of the material used for development of the emission factor:
silt range of 5.1 - 21 with a mean of 15
moisture range of 2.8 - 20 with a mean of 6.9

Physical properties of the sand/gravel:
silt range of 1.2 - 4.2 with a mean of 2.16 (site specific data)
sand moisture content, a mean of 7.4 (AP.42 Table 13.2,4-1)

Off-Site Disposal of 50% of Slag 

TableN-47 
Exposed Ground Area Emissions 

Total 

• 
This table estimates the emissions due to wind erosion to an 
exposed ground area. Emissions will only occur when the 
exposed ground is not vegetated. 

Material _ Area Year of Calendar Exposed Ground Exposed Ground Particulate Emission 
Type Operations Days Area Area Size Factor Daily 

(day/year) (sq ft) (acre) (ton/acre/year) (Ibs/day) 

Exposed Ground Areas Primary Control Area 1st year 210 310,687 7.13 TSP 0.38 14.85 
r 

Exposed Ground Areas EBArea' 2nd Year 147 242,224 7.13 TSP 0.38 14.85 
c 

Exposed Ground Areas Staging Area 2nd Year 147 21,780 0.5 TSP 0.38 1.0 

Daily Daily Daily. 
Aerodynamic Particle 24 hour 8 Hour 16 hour 

Size Multiplier (Ibs/day) (Ibs/day) (Ibs/day) 

Primary Control Area PM30 0.74 10.99 3.66 7.33 
PM10* 0.35 5.20 1.73 3.47 
PM2.5* 0.053 0.79 0.26 0.52 

EB Area PM30 0.74 10.99 3.66 7.32 
--' PM10* 0.35 5.20 1.73 3.46 

PM2.5* 0.053 0,79 0.26 0.52 

Staging Area PM30 0.74 0.77 0.26 0.51 
PM10* 0.35 0.36 0.12 0.24 
PM2.5* 0.053 5.5E-02 0.018 0.037 

- -

• 
Emission Estimates 

Year Year Total 
1 2 Project' 

(Ibs/y~ar) (Ibs/year) (ibs/project) 

3,119 3,119 

2.182 2,182 

153 153 

Annual Annual 
-

1st year 2nd year 
(Ibs/year) (Ibs/year) 

2,308 '--

1,092 
165 

1,615 
') 764 

116 

113 
53.6 
8.11 

Emission factor is from AP-42 Chapter 11.9.1, Table 11.9-4 - Uncontrolled Particulate Emission Factors for Open Dust Sources at Westem Surface Coal Mines. Emission rate is an average for a 
year. typically emission rates decay sharply with time. From the timl3 an area is disturbed until the new vegetation emerges or the surface is covered by rock, all disturbed areas are subject to wind 
erosion. This emission estimate assumes)hat the area will be become vegetated or will be covered with rock at the end of the' second year. It is assumed that the project will start in 

'The PM10 and PM2.5 emission factor has been adjusted from the PM30 emission factor, Table 11.9-4 refers to Section 13.2.5 (then to Section 13.2.4) which presents a distribution of particle sizes 
that are comparable for fugitive dust sources where wind speed Is a factor.' ' 

Physical properties of the material used for development of the emission factor: 
slit range of 5.1 - 21 with a mean of 15 
moisture range of 2.8 - 20 with a mean of 6.9 

Physical properties of the sand/gravel: 
silt range of 1.2 - 4.2 with a mean of 2.16 (site specific data) 
sand moisture content, a mean of 7.4 (AP-42 Table 13.2.4-1) 
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Table N-48
Off-Road Diesel Engine Emissions

These estimates for the operation of heavy equipment only estimate the emissions from the engine of trhe equipment, which
vould emitted from the exhaust. A portion of the particulate emissions are double counted due to the testing lethods Mhen

developing the emissions factors associated with the piles.

145 Estin'ated HP

7.61 Estimated Fuel Use (gaehr basad on 7.05 lbs/gal)

0,0015 % (15 ppm) Sulfur percentage contentr fuel

tst Yer.: 150 days

8 Hous per Day

97 Doays/Year in Pnrary Control Ara

33 Days/Year in ES Am

re Days/Year In Staging Area

21 DaystYear in ES Staging Area

1200 Hours per Yeer, Total

2nd Ye,ý 105 days

6 Hours er Oay

105 Days per Year

53 Days/Veer in Pri•ary Control Area

Door
132 Estimated HP

7.08 Estimated Fuel Use (gaVhr based on 7.06 lbic/ga)

0.0015 % (15 ppm) Sulfur percentage content in fuel

1st Yeam, 150 days

8 Hours per Day

57 Days/Year in Primary Control Area

33 Days/Year in Eu Area

re Days/Year In Staging Arm

21 Days/Yar in EB Staging Area

1200 Hours per Year, Total

2rid Year: 105 days

8 Hours per Day

105 Days per Year

53 Days/Year in Primary Control Area

145 Estimated HP

7.61 Estimated Fuel Dee (gaVhr based on 7.05 lbs/gel)

0.0015 % (15 ppm) Sulfur percentage content In fuel

let Year. 150 days

4 f-lours per Day

3 Days/Year Ih Primary Control Area

20 Days/Year in EB Area

o Days/Year hr Staghig Arme

O DaysNYear In ES Staging Area

51 Hours per Year, Total ,

53 Days/Year hr Staging Area

840 Hours per Year, Total

53 Days/Year In Stagie Area

840 sours per Year, Total

Pollutant Area Emission Loader Dozer Excavator Totals

Factor

Units Emission Daily 1st Year 2nd Year Emission Daily Ist Year 2nd Year Emission Daily 1stYear 2nd Year Daily 1stYear 2ndYear

Factor (bs/day) (bs/year) (bs/year) Factor (bs/day) (bs/year) (bs/year) Factor (Es/day) (Ebs/year) (Ebs/year) (lEs/day) (lbs/year) (Eb/year)

PM Primary Conotol Area g./-hr 0.400 1.023 98.9 53.7 0.400 0.931 90.1 48.9 0,400 0.511 1.41 2.47 190 103

EB Area g/irphr 0.400 1,023 33.5 0.400 0.931 30.5 0.400 0.511 10.2 2.47 74.1

StagingArea g/hp.hr 0.400 1.023 53,7 0.400 0.931 48.9 1.95 103

EB Staging Area g/hp-hr 0.400 1.023 21,8 0.400 0,931 19.9 1.95 41.7

NOx Primary Control Area g/tp-hr 4.50 - 5.8 556 302 4.50 ' 10,48 1,013 550 4.50 5,75 15.8 22.0 1,585 852

EB Area g/lr-hr 4.50 5,8 188 4.50 10,48 343 4,50 5.75 115 22.0 646

Staging Area glp•hr 4.50 5.8 302 4.50 10.48 550 16.2 852

EB Staging Area glhp-hr 4.50 5.8 .123 4.50 10.48 223 18.2 346

SOx Primary Control Area Ib/1,oo ga'l 0.213 0.013 1.25 0.68 0.213 0.012 1.166 0.63 0.213 0.27 0.7 0.30 3.17 1.31

EBArea rb/losoo gets 0.213 0.013 0,424 0.213 0.012 0.394 -0.213 0.27 5.4 0.30 6.27

Staging Area l/1,o00agelS 0.213 0.013 0.68 0.213 0.012 0.63 0.025 - 1.31
EB Staging Area Ib/1,O gals 0.213 0,013 0.277 0,213 0.012 0.257 0.025 0.53

Assumptions: The peybeder Isa LGOE Voteh with a145 HP engine, ex•a•atr lCatwrlsr 228wiha 145 HP egre, ansd the dozer isa Caterpillr DSH 132 HP engin. Emtssion fcter faremm USEPA Repet No. NR-002A Exhaust Emrinle Fa= for Nonrad Ergine Modeling -
Comprssion-lgnition, dated Febrmuay 13, 1998, revised June 15, 198. For the smisseon stinates of NOx and PM it Is assumed that the equlpment was marnuactured between 2003 and 200 which would be regulated under Tior 2 requiremants. The SOx emrleins am based on fuel
a"0contenters

9 ,. ,,
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Table N-48 
Off-Road Diesel Engine Emissions 

1 45 e.t .... led HP 
7.81 Est .... led Fuel u.. (gaVhf based on 7.05 IbslgaQ 

Pollutant 

PM 

NO. 

SOx 
.. 

0.0015 % (15 ppm) Sulfur percentage content "fuel 
1st Yeilr: 150 days 

8 Hourt per Day 
97 DayaIYear ., Prinwry Control ... ,.. 

33 OaysIYear in EB Area 

no OayolYea, " Stagl1g Area 
21 OayolY .. , in EB Stagl1g Area 

1200 Hourt pe' Yea,. Total 
2nd Yt'lar: 105 days 

8 Hourt per Day 
105 Day. per Year 

53 OayolYear " PrImary Control Area 

53 OayolYeer" Staging Area 

840 Hours per Year, Total 

Area Emission 

FaclOr 

Units Emission 

Factor 

Primary Control Area gihp.hf 0.400 

EBArea gIhpohf 0.400 

Staging Area gI~hr 0.400 

EB Staging Area gIhpohf 0.400 

Primary Control Area gIhpohf 4.50 

EBArea gIhpohf 4.50 

Staging Area gIhpohf 4.50 

EB Staging Area gIhpohr 4.50 

Primary Control Area Ibil.000 galo 0.213 

EBArea Ibil.000 gals 0.213 

Staging Area Ibil.OOOgalo 0.213 

EB Staging Area Ibil.000 gala 0.213 

Dally 

(bs/day) 

1.023 

1.023 

1.023 

1.023 

5.8 

5.8 

5.8 

5.8 

0.013 

0.013 

0.013 

0.013 

Loader 

1st Year 

(bs/year) 

98.9 

33.5 

21.8 

556 

188 

.123 

1.25 

0.424 

0.277 

mese estimates for tt1e operation of heavy e",lpment only estimate the emissions from the engine of tt1e e",lpment v.hleh 
VoOuld emitted from the exhaust A portion of the particulate emissions are double counted due to tne testing mett10ds v.hen 
developing tne emissions factors associated ""th the piles. 

> 

2nd Year 

(lbs/year) 

53.7 

53.7 

302 

302 

0.68 

0.68 

~ !iwl!.BI2I: 
132 EsI .... led HP 145 EsII""led HP 

7.08 Est .... led Fuel Use (gaVhf based on 7.05 IbalgaQ 7.81 Estl .... led Fuel u.. (gaVhr based on 7.05lbs1gaQ 
0.0015 % (15 ppm) Sulfur percentaga conIent n fuel 0.0015 % (15 ppm) SuIfu, percentage content" fuel 

lsi YaElL 150 days 

8 Hours per Day 
97 Oay&IYeer In PrirTVilry Control Area 

33 OaysIYear 11 EB Area 

re DayolYoar " Staging Area 
21 DayolYeer" EB Stagl1g Area 

1200 Hour.J per '1'88'. Total 
2nd Year: '105 days 

8 Hotn pe' Day 
105 Days per Year 

53 OayaIYear., Primary Control Area 

53 DayolYee, " Stagl1g Area 

840 Hour. per Year, Total 

Dozer 

Emission Dally 1st Year 

Factor (lbs/day) (lbstyear) 
-

0.400 0.931 90.1 

0.400 0.931 30.5 

0.400 0.931 

0.400 0.931 19.9 

4.50 - 10.48 1.013 

4.50 10.48 343 

4.50 10.48 

4.50 10.48 223 -

0.213 0.012 1.166 

0.213 0.012 0.394 

0.213 0.012 

0.213 0.012 0.257 

2nd Year 

(lbs/year) 

48.9 

48.9 

550 

550 

0.63 

0.63 

hM Year. 150 Oc'ly$ 

4 Hours per Oay 
3 DayolYear "Primary Control Area 

20 DayolYee, " EB Area 
o DayolYeer in Stagl1g A ... 

Q DayolY .. r " EB StagI1g Area 
91 Hours per Year, Total 

Exeavs10r 

Emission 6ally 1st Year 

Faelor (bs/daYi (lbstyear) 

Q.400 0.511 1.41 

0.400 0.511 10.2 

4.50 5.75 15.8 

4.50 5.75 115 

0.213 0.27 0.7 

'0.213 0.27 5.4 

2nd Year 

(lbstyear) 

Totals 

Dally lstYear 2ndYea~ 

(bs/day) (Ibs/year) (bstyear) 

2.47 190 103 

2.47 74.1 

1.95 103 

1.95 41.7 

22.0 1.585 852 

22.0 646 

16.2 852 

16.2 346 

0.30 3.17 1.31 

0.30 6.27 

0.025 1.31 

0.025 0.53 

AaUmptions: The payloador Is. UlOE vo,,", wllh. 145 HP eng .... """",.10' Is. Catorpillar 228 wllh. 145 HP eng ..... nd 1ho doze' is. Cato",illa, D5H 132 HP eng .... Emission f.ctors.re from USEPA Report No. l\R.oogA Exhaust emission F.ctors for Nonroad erv ... Modeliv - . 
Compression-Ignition. doted FebnBry 13. 1998 • reWed J ..... 15. 1998. For 1ho emlsalon est .... t .. of NO •• nd PM k Is .""'mod 1ho1 1ho equipment w.s manufactured betwaen 2003.nd 2001S which would be regulaled ITder Tier 2 requirements. The SO. ernIssIono.re based on fuel 
ouIfurcontent. . .. 

' •. " •• -.......... ... • 
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Table N-49
On-Road Engine Emissions
EPA Model MOBILE 6.2

EPA Model MOBILE6.2 estimates emission rates fora variety of vehicle classes. The emissions estimates are
the e "ino exhaust emissions, The emissions bebw are fortwo classes of heavy duty diesel vehicles.

Maldmum Miles per Day
HDDV8A Miles per Day 52.2
HDDV8B Miles per Day 52.2

Miles per 1st Year
HDDV8A Miles per Year 1,525
HDDV8B Miles per Year 1.525

Miles per 2nd Year
HDDV8A Miles per Year 359
HDDV8B Miles per-Year 359

Idling
Total hours of idling on site per day 1

1st Year - Total hours of Idling on site 150
2nd Year. Total hours of Idling on site 105

Engineered Barrier and Drainage Material
Trucks per day 40

Trucks for 1st Year 2,568
Trucks for 2nd Year 0

Miles per truck 1.08

On Site Material Excavation (cover)
Trucks per day 24

Trucks for 1st Year 33
Trucks for 2nd Year 33

Miles per truck 1.00

Off Site Material Removal (staging area)
Trucks per day 24

Trucks for 1st Year 0
Trucks for 2nd Year 941

Miles per truck 0.42

Off Site Material Removal (cover)
Trucks per day 24

Trucks for Ist Year 121
Trucks for 2nd Year 121

Miles per truck 1.08

Dust Control Truck
Trucks per day 1

Trucks for Ist Year 105
Trucks for 2nd Year 150

Miles per truck 1.08

Pollutant Operating HDDV8A HDDV8B
Condition (Heavy Duty Diesel Vehicle ->60,000 GVW) (Heavy Duty Diesel Vehicle. 33,001 -60,000 GVW)

1st Year 2nd Year 1at Year 2nd Year
grams/mile grams/hour pounds/day pounds/year pounds/year grams/mile grams/hour pounds/day pounds/year pounds/year

PM10/PM2.5 10 mph average 0.254 NA 0.0292 0.85 0.20 0.25 NA 0.0290 0.85 0.20
Idling NA 1.0040 0.0022 0.33 0.23 NA 1.0040 0.0022 0.33 0.23

0.0314 1.18 0.43 0.0312 1.18 0.43

S02 10 mph average 0.0144 NA 1.7E-03 0.05 0.01 0.015 NA 1.7E-03 .0.05 0.01

NOx 10 mph average 12.3 NA 1.412 41.3 9.7 13.9 NA 1.603 46.8 11.0

PM10/PM2 02 NOx
Dally 1st Year 2ndt Year Daily 1st Year 2ndt Year Daily 1st Year 2ndt Year

lbs/day lbs/year lbs/year lbs/day lbs/year lbs/year lbs/day lbs/year lbs/year

Primary Control Area (see below) 0.0104 0.59 0.22 5.7E-04 - 2.5E-02 5.8E-03 0.503 22.02 5.18
EB Staging Area (see below) 0.0104 0.59 5.7E-04 2.5E-02 0.503 22.02

Staging Area (see below) 0.0104 0.22 5.7E-04 5.8E-03 0.503 5.18
Roadways (50%) 0.0313 1.18 0.43 1.7E-03 5,0E-02 1.2E-02 1.508 44.0 10.4

Emissions estimates are based on EPA's MOBILE6.2 Mobile Source Emission Factor Model. The emission factors include 6.65 starts per day. AIl particulate matter is 10 micrometers or less, it has been assumed that PM2.5 = PM10. The
emissions for non-roadway emissions are equally divided among each area.

) 
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Table N-49 
On·Road Engine Emissions 
EPA Model MOBILE 6.2 

.. EPA Model MOBILE6.2 estimates emission rates for a variety of vehicle classes. The emissions estimates are 
the ergine exI1a",t emissions. The emissions below are fortv.o classes of heavY duty dies.' vehicles. 

Maximum Miles per Day 
HDDVSA Miles per Day 52.2 
HDDV8B Miles per Day 52.2 Engineered Barrier and Drainage Material 

Miles per 1st Year Trucks per day 40 
HDDVSA Miles per Year 1,525 Trucks for 1st Year 2,568 
HDDV8S Miles per Year 1,525 T rucks for 2nd Year 0 

Miles per 2nd Year Miles per truck 1.08 
HDDVSA Miles per Year 359 
HDDV8B Miles per Year 359 

Idling 
Total hours of idling on site per day 1 

1st Year· Total hours of Idling on site 150 
2nd Year· Total hours of Idling on site 105 

Pollutant Operating HOOV8A 
Condition (Heavy Duty Diesel Vehicle· >60,000 GVW) 

1st Year 2nd Year 
grams/mile gramslhour pounds/day pounds/year pounds/year 

" "-

PM101PM2.5 10 mph average 0.254 NA 0.0292 0.85 0.20 
Idling NA 1.0040 0.0022 ~ ~ ,. 0.0314 1.18 0.43 

502 10 mph average 0.0144 NA 1.7E·03 0.05 0.01 

-c NOx 10 mph average 12.3 NA 1.412 41.3 9.7 

PM1QIPM~.5 , ~ 
Daily 1st Year 2ndt"Year Daily 1st Year 

Ibs/day Ibs/year Ibs/year Ibs/day Ibs/year 

'Primary Control Area (see below) 0.0104 0.59 0.22 5.7E-04 2.SE..Q2 
EB Staging Area (s"ee below) 0.0104 0.59 '05.7E-04 2.5E-02 

Staging Area (see below) 0.0104 0.22 5.7E-04 
Roadways (50%) 0.0313 1.18 0.43" 1.7E·03 5.0E-02 

• 
On Site Material Excavation (cover) Off Site Material Removal (cover) 

Trucks per day 24 Trucks per day 24 
Trucks for 1st Year 33 . Trucks for 1st Year 121 

Trucks for 2nd Year 33 Trucks for 2nd Year 121 
Miles per truck 1.00 Miles per truck 1.08 

Off Site Material Removal (staging area) Dust Control Truck 
Trucks per day 24 Trucks per day 1 

Trucks for 1 st Year 0 Trucks for 1st Year 105 
Trucks for 2nd Year 941 Trucks for 2nd Year 150 

Miles per truck 0.42 Miles per truck 1.08 

HOOV8B 
(Heavy Duty Diesel Vehicle· 33,001 ·60.000 GVW) 

1st Year 2nd Year 
grams/mile gramslhour pounds/day pounds/year pounds/year 

0.25 NA 0.0290 0.85 0.20 
NA 1.0040 0.0022 ~ ~ 

0.0312 1.18 0.43 
,~ 

0.Q15 NA 1.7E..Q3 ·0.05 0.01 

13.9 NA 1.603 46.8 11.0 

-. " 
r 

~ 
2ndt Year Daily 1st Year 2ndt Year 
Ibs/year Ibs/day Ibs/year Ibs/year 

5.8E·03 0.503 22.02 5.18 
0.503 22.02 

5.8E-03 0.503 5.18 
, 

1.2E-02 1.508 44.0 10.4 

EmiSSIOns esUmates are based on EPAs MOBILE6.2 Mobile Source Emission Factor Model. The emission factors Include 6.85 starts per day. All parUculate matter IS 10 micrometers or less, It has been assumed that PM2.5" PM10. The 
emissions for non-roadWay emissions are 8Q'!.ally divided among each area. 

J 
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Table N-50 -

Material Handling - Crushing Emissions

Mexlumum amount of material that can be crushed in one hour
Operating hours per day of operations

Amount of matereal that can be orushed In one day
Days per year of operation

Emission factor used to estimate emissions is for secondarycruchlng/screening (no factors for primary crushing are
available). The emission estimate assumes wet suppression technology utilized to control emissions. It also assumes that

half of each pile is crushed in the first year of operations and the other half In the next year.

300 ton/hour
2 hours/day

600 tor/day
25 days/year

8 hour/day, Daily rail car capacities = 245 tons per day

Percentage Days Crushed Uncontrolled Controlled Uncontrolled Controlled Uncontrolled Controlled Uncontrolled Controlled

Parcel Material Material Material Material To be Needed to Material Partioulate Particulate Size Particulate Size Emrisions Emissios Emissions Emissions Emissions Emissions

Number Type Amounts Amounts Amounts Crushed Crush Amounts Size Multiplier Multiplier . Maximum Maximum
(tons/hour) ltons/day) (tons/projectl " %)M (daes) tons/prolect) (lb/ton) fib/ton) (lb/day) (lb/day) l(tons/year) (tons/year) (tons/project) (ton/project)

1 Excavated Soil Mixed with Slag 300 600 24.300 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0.000 0,000 0.000
PM2.5 5.00E-05 0.00 0.0E+00 0,OE+00

2 Excavated Soil from 0111 300 . 600 1,418 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.00E-06 0.00 0,0E+O0 0,OEv00

3 Canal Slag (In & Out of 300 600 6,683 0 0 0 PM10 8.70E-03 7,40E-04 0,00 0,00 0.000 0.000 0.000 0.000
PM2.5 5,00E-05 0,00 0.0E+00 0.OE+00

4 Slag . 300 600 56,700 26 25 14,940 PM10 8.70E-03 7.40E804 5.22 0.44 0.065 0.006 0,065 0.006

PM2.5 5.00E-05 0.03 3.7E-04 3.7E-04

SA Slag ,: 300 . 600 4,914 .0 "0 , 0 PM10 8.70E-03 7.40E.04 0.00 0.00 0.000 0.000 0.000 .. 0.000
PM2.5 5,00E-05 0.00 0.0E+00 0.OEO00

58 Demolition Concrete 300 600 3,888 0 0 0 . PM10 8,70E-003 7,40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.00E-00 0.00 .00E+00 0.0E+00

6 HI-Ratio Slag 300 600 3,780 0 0 0 PM10 8.70E*03 7.40E.04 0.00 0,00 0.000 0.000 0.000 0.000
PM2,5 5.00E-05 0.00 0.0E+00 0.0E+00

9 Baghouse Dust Mixed with Slag 300 600 7,830 0 0 .0 . PM10 8.70E-03 7,40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2,5 5.00E-05 0.00 0,0.E00 0.08E00

CVR1 Cover for moved pile areas 300 600 6,862 0 0 0 PM10 8,70E-03 7,40E.04 0,00 0.00 0.000 0.000 0.000 0.000
PM2.6 0.00E-05 0.00 0,0+E00 0.0E+00

DPi Staging Area Day Pile 300 600 36,563 0 Double counting

DP2 Crusher Day Pile 300 600 14,940 100 Double counting

Total . Total Uncontrolled Controlled Uncontrolled Controlled Uncontrolled Controlled

Days Material Emissions Emissions Emissions Emissions Emissions Emissions
Crushed 2nd Year 2nd Year

Idays) Itonsl (ib/day) (lb/day) lts/year) llbs/year) (tons/prolect) (ton/project)
Project 25 14,040 PM10 = 5220 0.444 0.065 11.1 0.060 0.006

2nd Year 26 14,940 PM2.5= 3.0E-02 0.75 3.7E-04

ErIeaukn ftora era from EPA's Factor Irhmatio, Ratlrsis (FIRE) Data Syterm 0,25, SCC fsr the mrNVp5 pro• s; is 3,05-•20-02.

J 0
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Table N·50 
Material Handling· Crushing Emissions 

Parcel 
Number 

1 

2 

3 

4 

SA 

58 

6 

9 

CVR1 

OP1 

OP2 

Maxlumum amount of metanal that can be crushed in one hour 
OperaUng hou," per day of operaHone 

Amount of material II1at can be crushed In on. day 
Oay& per year of operation 

Matarial Matarial 
Type Amounts 

(tonaihour) 

excavated Soil Mixed ";111 Slag 300 

excavated Soli from 0111 300 

Canal Slag (In & Ou1 of 300 

Slag 300 

Slag ~ 300 

Demolition Concrete 300 

HI-RaUo Slag 300 

Baghou •• Duat Mixed with Slag 300 

Cover for moved pile areas 300 
) 

Staging Area Day Pile 300 

Cruaher Day Pile 300 

c 

Material 

Emission factor used to estimate emissions 18 for secondary cl'U8hlng/acreenlng (no factors for pr1m~ry cruahlng are 
available), The emieaion estimate assumes wet 8upprea&ion technology utiliZed to control emissions. It alao Bsaumes that 
half of each pile Is cNshed in the first year of operations and the other half In the next year. 

300 lan/hour 
2 hou""day 

600 lan/day 
25 daysfyoar 

Material 

6 hour/day. Dally rail car capacltl .. = 245 tona per day 

Percentage Days CnJahed 
To be Noodedla Material Particulate 

Unoontrolled Controlled Unoontrolled 
Partlcutata Size Particulate Siz. Emissions 

Amounts Amounts Crushed Crush Amounts Size Muttlplier Multiplier 
(lana/day) (tono/proloct) ('*or (days) 'lano/pro'ect) (Iblton) (lb/ton) (lblday) 

i 

600 24.300 0 0 0 PM10 6.70e·03 7.40E·04 0.00 
PM2.5 5.ooE·05 

600 1.416 0 0 0 PM10 a.70e·03 7.40E·04 0.00 
PM2.5 5.00E·05 

600 6.663 0 0 0 PM10 6.70e·03 7.40e-04 0.00 
'. PM2.5 5.00e-05 

600 56.700 26 25 14.940 PM10 6.70e.()3 7.40e-04 5.22 
PM2.5 5.00e-05 

600 4.914 0 ,0 0 PM10 6.70e·OJ 7.40e·04 0,00 
PM2.5 5.00e-05 

600 3.686 0 0 0 PM10 8.70e;o:i 7.40e-04 0.00 
PM2.5 5.00e-05 

600 3.760 0 0 0 PM10 a.70e-03 7.40e-04 0.00 
( PM2.5 5.00E-05 

600 7.830 0 0 .0 PM10 a.70e·03 7.40e-04 0.00 
PM2.5 5.00e-05 

600 6,862 0 0 0 PM10 8.70e'()3 7.40e.o4 0.00 
PM2.5 5.00e·05 

600 36.583 0 Double counting 
, 

600 14,940 100 Double CXluntlng 

Total Total Unoontrolled 
Days Material Emlsak,"' 

Crushed 
(da~a) (tons) (Ib/day) 

Project 25 14.940 PM10= 5.220 
2ndYoa, 25 14,940 PM2.5 = 

EmlMion factor, 1ft fro", EPA. F.etor Irtorm.tlon ReOit ... 1 (FIRE) Oatil System 15.26, sec fot tnt crult'ing proeas It 3-06.020.02 . 

. ,. • '--.,/ ........ -

Controlled Uncontrolled Controlled Unoontrolled Controlled 
Eml .. lona Eml .. lon. Emtaslona Emissions Emissions 

(lb/day) .. (:,x::;:) (~::;:) (lana/pro'ect) (ton/project) 

0.00 0.000 0.000 0.000 0.000 
0.00 O.OE+OO o.oe+oo 

0.00 0.000 0.000 0.000 0.000 
0.00 O.OE+OO o.oe+oo 

0.00 0.000 0.000 0.000 0.000 
0.00 o.oe+oo o.oe+oo 

0.44 0.065 0.006 0.065 0.006 
0.03 3.7e.Q4 3.7e.Q4 

0.00 0.000 0.000 0.000 0.000 
0.00 O.OE+oo o.oe+oo 

0.00 0.000 0.000 0.000 0.000 
0.00 o.oe+oo o.oe+oo 

0.00 0.000 0.000 0.000 0.000 
0.00 O.OE+OO o.oe+oo 

0.00 0.000 0.000 0.000 0.000 
0.00 o.oe+oo o.oe+oo 

0.00 0.000 0.000 0.000 0.000 
0.00' O.OE+oo O.OE+oo 

Controlled Uncontrolled Controlled Unoontrolled Controlled 
Emiaelone Emlaeiona Emissions Emissions Emlaslona 

2nd Year 2nd Year 
(Ib/day) (tona/Year) (Iba/Yoar) (tono/project) (ton/pno'ect) 
0.444 0.065 11.1 0.065 0.006 

3.0e·02 0.75 3.7e.o4 

• _.' 
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Table N-51
Crusher- Engine Emissions
Internal Combustion Engine, <600 HP

These emission factors estimate particulate emissions from the
engine. Particulate emissions from the crushing of material are
not included; those emissions are addressed in Table 11.

Potential Operating Hours (or permitted hours)
Type Fuel
Fuel Higher Heating Value, (Btu/gal),
Gallons per Hour
Fuel Input in MMBtu per Hour
BHP Rating
Operating Hours

Per Day
Days per Year
Per Year (5 months)

Actual Fuel Usage (gals/year)
Sulfur percentage content in fuel

8,760
Diesel

137,000
15.3 estimated

2.100 estimated
300

2 (See Table 11)
25 (See Table 11)
50

763 -

0.00 15 %, (15ppm)

Emission Emission Actual Potential

Factor Factor Emissions Emissions

Pollutant CAS# Source 2nd Year 2nd Year

(lbs/MMBtu) (lblhr) (lb/day) (lb/yr) (ton/yr) (lb/hr) (tonlyr)

PM na 1 0.31 0.651 1.30 32.4 0.016 0.651 2,85

PM10 na 1 0.31 0.651 1,30 32.4 0.016 0.651 2.85

PM2.5 na 1 0,31, 0.651 1.30 32,4 0.016 0,651 2.85

SOx na 1 1.52E-03 3,18E-03 6.36E-03 0,16 7.92E-05 3.18E-03 1.39E-02

NOx na 1 4.41 9.261 18.5 461 0.23 9.261 40.6

Footnotes:
1 Emission factors are from EPA's AP-42 Table 3.3-1 dated November, 1996. The SCCs for thissource are 2-02-001 -01 for industrial size

equipment and 2-03-001-01 for commercial/institutional size equipment. SOx emission factor is based on sulfur content and AP-42 Table 3.4-1.

Off·Site Disposal of 50% of Slag 

Table N·51 
Crusher· Engine Emissions 
Internal Combustion Engine, <600 HP 

Potential Operating Hours (or permitted hours) 
Type Fuel 
Fuel Higher Heating Value, (Btu/gal) 
Gallons per Hour 
Fuel Input in MMBtu per Hour 
BHP Rating 
Operating Hours 

Per Day 
Days per Year 
Per Year (5 months) 

Actual Fuel Usage (gals/year) 
Sulfur percentage content in fuel 

Pollutant 

PM 
PM10 
PM2.5 
SOx 
NOx 

Footnotes: 

CAS# 

na 
na 
na 
ria 
na 

• 

8,760 
Diesel 

137,000 
15.3 estimated 

2.100 estimated 
300 

2 (See Table 11) 
25 (See Table 11) 
50 

763 _ 
0.0015 %, (15ppm) 

Emission Emission 
Factor Factor 
Source 

(lbs/MMBtu) 

1 0.31 
1 0.31 
1 0.31 
1 1.52E-03 
1 4.41 

, 

J.lbfhr) 

0.651 
0.651 
0.651 

These emission factors estimate particulate emissions from the 
engine. Particulate emissions from the crushing of material are 
not included; those emissions are addressed in Table 11. 

Actual 
Emissions 

2nd Year 

• 

Potential 
Emissions 

2nd Year 
_(Ibfday) (Ibfyri (tonfylj jlbfhll Jtonfyr) 

1.30 32.4 0.016 0.651 , 2.85 
1.30 32.4 0.016 0.651 2.85 
1.30 32.4 0.016 0.651 2.85 

3.18E-03 6.36E-03 0.16 7.92E-05 3.18E-03 1.39E-02 
9.261 18.5 461 0.23 9.261 40.6 

1 Emission factors are from EPA's AP-42 Table 3.3-1 dated November, 1996. The SCCs for this source are 2-02-001-01 for industrial size 
equipment and 2"()3-O01"()1 for commercial/institutional size equipment. SOx emission factor is based on sulfur content and AP-42 Table 3.4-1. 



SMC

Off-Site Disposal of 50% of Slag

Table N-52
Locomotive - Diesel Powered

Type Fuel'
Fuel Higher Heating Value, (Btu/gal)
Fuel Input in MMBtu per Hour
Maximum hourly fuel use (gal/hr)
BHP Rating
Operating Hours

Hours per Day
Hours per Year (5 months)

Sulfur percentage content in fuel

Diesel
137,000

7.000 estimated
51 estimated

1000

1
29

0.0015 %, (15ppm)

Assumes that the locomotive operates
only under "switch duty-cycle" as
defined by the EPA.

Emission Actual Emissions
Factor Emission Factors

Pollutant CAS# Source 2nd Year 2nd Year
(lb/day) (lb/yr) (ton/yr)

PM na 1 0.54 g/bhp-hr 1.19 35 0.017
PM10 na 1 0.54 g/bhp-hr 1.19 35 0.017
PM2.5 na 1 0.54 g/bhp-hr 1.19 35 0.017

SOx na 2 1.52E-03 Ibs/MMBtu 1.1 E-02 0.31 1.6E-04
NOx na 1 11.00 g/bhp-hr 24.3 712 0.36

Emission factors are based on Tier I EPA emission limits for engines that were manufactured from 2000 to 2004. This assumes that if the engine was older than
2000 it would have been rebuilt and is required to comply with modem emission standards. The emission limits were published in the EPA's "Emission Standards
Reference Guide for Heavy-Duty and Nonroad Engines - Locomotives. Emissions include idling time and-assumes that PM=PM10. The SOx emissions are based

on sulfur content of the fuel and AP-42 Table 3.4-1.

SMC 

Off·Site Disposal of 50% of Slag 

Table N·52 
Locomotive· Diesel Powered 

Type Fuel' 
Fuel Higher Heating Value, (Btu/gal) 
Fuel Input in MMBtu per Hour 
Maximum hourly fuel use (gal/hr) 
BHP Rating 
Operating Hours 

Hours per Day 
Hours per Year (5 months) 

Sulfur percentage content in fuel 

Pollutant 

PM 
PM10 
PM2.5 
SOx 
NOx 

CAS# 

na 
na 
na 
na 
na 

Emission 
Factor 
Source 

1 
1 
1 
2 
1 " 

Diesel 
137,000 

7,000 estimated 
51 estimated .~ 

1000 

1 
29 

0.0015 %, (15ppm) 

Emission Factors 

0.54 
0.54 
0.54 

1.52E-03 
11.00 

g/bhp-hr 
g/bhp-hr 
glbhp-hr 

Ibs/MMBtu 
g/bhp-hr 

.Ub/day) 

1.19 
1.19 
1.19 

1.1 E-02 
24.3 

Assumes that the locomotive operates 
only under "switch duty-cycle" as 
defined by the EPA. 

Actual Emissions 

2nd Year 2nd Year 
Jlb/yr) .. (to n/yr) 

35 0.017 
35 0.017 
35 0.017 

0.31 1.6E-04 
712 0.36 

Emission factors are based on Tier I EPA emission limits for engines that were manufactured from 2000 to 2004. This assumes that if the engine was older than 
2000 it would have been rebuilt and is required to comply with modem emission standards. The emission limits were published in the EPA's "Emission Standards 
Reference Guide for Heavy-Duty and Nonroad Engines - Locomotives. Emissions include idling time and 'assumes that PM=PM10. The SOx emissions are based 
on sulfur content of the fuel and AP-42 Table 3.4-1. . 

'. • 
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Off.Mte Olspoal of 50% of Slag

Table N-63
Emissions Summary r

Arme I. Primary Controlld Area Anea 2. Elnginreard Barrier Arm. Arm 3 - EBragkin Arna Am. 4. $t.qk Vg A.. A 6 -Ar ,Readvyi

041- a PAR.10 Er.I.AIaa PM-10 Emittedn. PM.10 Elrrdalooa PM-10 EOmelowr. PM.10 Emslo.1
O Dyofh O vAo 0•r-,)ln o a OYear 2M4 Ye Da.yý o. oa0.0 " OD.r4-nl1t 1. Year 2nd Year D rojj. ODrAtoa DWayoneaw. IlltYw 24Y0 Owy.at-dlv O DOho7. Or-Olmeaono rlY. 2nd Y.ar 0.y-Ao. Dy.&- 1.1 Year 2ýddYear

-...y Me:d7 Ib./day Rlbti. WyO r y ba dyay 1 lb able)•a M(ysr bleidy beday IbLdy tbha)0yr Ibely•d- Mayby bUd Ri3dey r lb./laer )bsaey Ibeday Ibeyear Ibde/yr

Ma4teral HalIng (Tabl3) 410 .2.? 430 0.2 527 0.E.00 1.00 0.0.00 107
Aotimpf.on .Ph (Ta.1141 3,4. 0.02 2.03 207 40 1.' 0.25 0.43 004 0.100 0.03 0.11 0.17 OhEOd 147
Heawqvormrwr (Tal.ll) "4.3 3,452 7.001 1,3"0 0,E000 ? 7W 0.1.00 O.6r00 1851

Unpad Ryeaydl..o (Table) 31,) 1,00 209

0n.. 10rod 01 (Te. 0) 1>73 3.47 .20 1,002 0rE, 1;.7 3.40 5.20 00.00 764 0.12 0.24 0.30 0.÷0.0 54
,,tRoad 0rv... (Tele 0) t27 100 10 0.07 74.1 0.E-00 1.96 41.7 0.0.02 1O0 0.E+0 2 703
Onlygad (Table {T.10) 0,0100 0.0 0,22 0,0104 0.09 0.1+00 0,0104 0.E.00 0.22 0.0010 1.10 0.03

Cr.sar. Enmrr (T.abe 12) 1.0 33.0
frean (TI. 13) 1.10 35

TOTAL 601 00 0.73 0,00 2,35 12.4 3.40 5.20 1..37 74 3.U04 020 043 02 0 0.7 0.30 0.53 0 2.349 42.5 9,003 554

Area 1 Primar y# C 5ntro.d Am. Arva 2 . Enghleared Barle, Area Area 3 .E8 00g n Area Am 4 .tag06 lnl Ar.. At" 5 Roadway.

0ea~r.. 78.0.6 Onl.~.P126.. EnrJa.)a P014-.5 noE.1on. M-2.5. E.W~.lone P94.2.5 0.1)..)..
Oa,.Ole Oavo I . Year. 2Y.., OA . Da.,7.3020, Year D.,..y. Oa,.)nlorh.-n lisYer 2ndMYr Oay-Aolr Oar-ol. ray l t Year 274 Ye. Dlr-Aofo. 0.y.2h01 04lo-n4eahr 17YT 2nd Year OlY-AAM 11vh 0aAot l r 2I W dYwa

:t/day Ibeday bdy IylbI.. r 0lear lbe/day Ab.A0y "041y bMe/y.r Ibe/W r Ib./dey Ibeday (beday lbtyalr Ibtlyar Ibedary b..y lod.
0  

NW,.ar t(be/ rar ay Ibe/year be/year

M.-51 HaIng (.1. 3) 0.0 0.30 00 1.26 00 0.$00 0.10 0,E00 102
d.ArWv/)13w0 pke. (7.1.4) 002 0.014 0.14 450 7.0 0.24 0.43 0,0W4 M0.3 OE+OO 0,10 0.017 0.020 00E.0 22.2
Hlnea qutrmanl (Tatl) e7.6 1307 737 a 029 0E020 X 209.0 0.o0 .a 00E+,00 737
Unl0, 0Ro0..ys (T.l1.0) 109 700 264
Pv0.4 Rod-e (7.0).?) 4.74 200 04.
E=o.d 0.0u74 Area (T•ble 8) 0.20 0.62 070. 106 0.E000 02 .0.62 0.79 00E00 11 0.018 0,037 0.006 0,E0. 0.11
OrloarWg•irra. (Table 9) 2.47 1W 103 , 2.47 74,1 01E.00 1.96 41.7 0.E000 1.05 0.E00 103
O-Road1 Ewrgn (Tabl 10) 0,0104 000 0.22 0.0104 0.96 0.O.02 0.0104 0.0.30 022 0.0313 1.70 0.43
M.1.110 Haling Cnlw h." (TA. I1) 0,030 0.70
Cbodrer . Engr. (7.12) 1.30 32.4
Tr.In (Telt 31) 1.10 . 35
TOTAL 214 002 0.93 1,700 913 307 0.52 0.09 683 I'd 220 0.043 0004 417 0 40. 0054 0.03 0 950 0.0 .055 1

Ares I . Primary Controlld Area Area 2 • Ergir.rd Bi"rer Ari AreA. 3 -8 EDSgfro Ars. Ar.m 4 . 0•ta. Arna Ar- 15 Roled.lty.

Oarso. 0O.1Orne.a 50dn..(Ear.0 Wa0E,4.1/o0 $00.nlE.1.1- adOm saEar
D0y-A.•0. O ir-A• I•l 0.nllAn 7. Year 2nd Y. A Oa y.A0l 

1 
D )y-0. 0•.l). -lt Yet, 2nd Year Oty.Aý&Or. (1y0A10. O),ylnrao let Year 2nd Yw DO-iýoV- e lt Year 2nd Year Day-Ado. IayAol.I Yea, 2nd Yee,

Ibea ly/ay y (0e/,n lb.'.r (belday lb./dy lbe/day Ab.yer (b/lw rbbabaay(0.a )bdAy lbel/year Mb/year Myr W0 - lb1year talyar

Off-Road 0n00.. (Tble 9) 0.02 3.0 1.31 002 0 0E02 0025 0.534 0.o002 002 0.E0.0 17.3
OrAIned Erroor. (Tel. 10) .00.4 2.0E-02 500E003 .7E.44 2.00.2 00E02 5.0E304 0,00 0.0-03 7.E.03 503042 1.2E-02M

Aall 0.74mg Coot. (Ta.01.1it
Carn, ; -non. (Tae1. 12) 6.4E-03 0.10
Tr.in (Tabl. 17) 1.7E.02 0.31
TOTAL 02 3.2 1 32 0. 0 o0 00 0.0326 0.56. 0.00 030420 o.E0o 7.70 1.70-03 50002 0.0117

04901. Prtlley (-rW." .A- Arle 0. Orrglnw.rd 8lear Arle Area 3 . ED 042g1 Are. Arna 4. - S.gA Anr. Ar- . ROndw.y.

We E-.1-• • mll~ NOa E-llwl. NO. msl NO. Emlalsonla

DOy.Arr,. Oar-Aol. In•r-ln.3 7.0Year 2nrY-, Oaa-Aol, Oay.Aoti- ODr-l7aofin . 1slter . ,ndYer Ory-.AAIl DOa-Acol DOay-Inslo 1slYoer 2nOV0Yes O DarAo 0.03-37)0 lOlYar 1 ndYmI D00-AaIv1 Da.-MAt-o ttY0r 2ndvrY-

0./dyy (be/day e/do I11)91 Ibe11Mr (b00:y.1 bauddy (be/day be/year ,be/Y0. Ibeday Iaday Ibday be/e be/year Ibawy.e/yIar __ M'yeaO lbet/ya

01.00ad EOnne (Tablel.) 220 1,680 052 217 045.9 0.0.00 70.03 , 0.•0.0 70.0 0o.33 05062
On-eadf Erý s (Tbal 10) 0W03 2202 5.18 0603 22.02 0.0.00 0.503 0.1.00 570 1.0 2.0 700

67.007. 741N0 Cr0b1 (e" 1)a5 Ill
010.04. Engnotr. W (7112) 

1001 0011.t
Tr.li ( Tel.73) 20.l 712
TOTAL "122. 107 067 219 1 0,00 70.7 370 00.00 50.0 00.00 2,037 7.500 340 10.d

ini , 'I. .. *, Alhog h I he wla. finr "-o•-• tse' day .1 t Plnr, Conlon Unxl Arm¢ " the Egg bmed Belo clo no~t happll onZ 0 a l Owam day, to bel co nme-vtoiw slmoda neowll opnoxtlon Im s f b .Notated for dw ds Wd coo~zon caim6 es, T'e "X* Othto appc Artis• to -void do ulbk co und a ofi identio I a ctiitistht onz not 0-ulr at ft aluac teme in (WbJlu' lliI

• 
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Tobl. N-53 
Eml .. lona Summary 

M41*i.l-tllndlng (T.blt3) 
Aotr..ll~""P". (T.bIe') 
H_-.yEqylpr!W11 (TIbIIIS) , 
Unp.-..d RO*')11 (T.b!t 0) 
P...-.dR~ (TIlble7) 
ElIPO-cI a..\Jund Ar. (T..,.. 8) 
Otf-RO*f EngIM. (T"";) 
On-Roed Engtn.. (TatM 10.) 
.... '-'-1 Ha~lng crv.tw (T,,11) 
Cruw..r· E..qn. (Table 12) 
Train (T"" 13) 
TOTAl 

.ou"" 

M.l.n~ H.ndlng (T.bIe 3) 
AcU'4l1~~ ... Ph. (T.~4) 
H_vyEqulprTIWIl (T.,..6) 
Unpa-..d Rosa-VI {T.~ II} 
Pa-d Ro.clway. (T.,. n 
Expo_ GrOuM Ar. IT"" 8) 
Qff-ROIICIE~.(1'''''9) 
On-Ro.cI EngirI •• (T. 10) 
M,t.riII H.ndlng Cf\J__ (Tilblec 11) 
CnJw.r·E~ (T'bleI2) 
Train (T,*",,13) 
TOTAl. 

Qff..ROIKIE~,(Table9) 

O~oadEr9I'I.{T.oI.10) 
M.IerIalH.ndlnoCrvah<lr (Tlbtlll) 
Cr\I.n.,,·Enginto (T.bIa 12) 
Tr.ln (Table 13) 
TOTA.L 

Sow .. 

". 3.4& 
«., 

1.73 
><, 

0.0104 

'81 

r 

At.. 1 • Prirlary Contra ... Aru 

IbI!d.y 

0. . .,2 0.03 

3.C7 '.20 

'.011 15.13 

lilly .... --
. 2.51 

'" 3,452 

1,002 
100 
0." 

6.034 
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pM-a.6 Eml •• IOM 
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0." 

05' 
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2.47 

0.0104 

'" 
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''''''''"' ._. 

0.30 
!S.rE../)4 

030 

0.004 0.14 

0.112 079. 

00. 0·93 

0.39 
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'" 100 
0,69 

1.7t19 
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NO'll Eml .. IOM 

I.V,.r 

,., 
UE..()2 

,., 
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" l,eel 

O.E+«I 
103 
0..22 

2,445 

" '.0 
737 

O.E+oo 

10' 
0.22 

'" 

1.~1 

5.8E.()3 

13. 

2ndV'af 

Ib .. ~' 

..• 

1.73 
2.47 

12.4 

PM.tO Ernlulone 
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'.20 

3.411 '.20 

1,33(1 

0..£+00 
14.1 

1.937 

Ane 2 • Engl .... ",d Berr.r Aru 

PM·a.iS Eml .. ,.",. 
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1.26 

... 
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'97 

IbwclaV .. ~ 
030 

0.30 

0.62 0.'" 

0.52 0.'" 

" 

O,E+OO 
74.1 
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....... 2· Engineered Bem.r At ... 

SOx Errn .. lon. 
D • .,..Inac:;ti .... 1.1 V .. , 

ibrJy .. r 

NO. Eml •• lon. 
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..... ri ... "" 

Ibwdly Ibwcl.y 
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0..£+00 

O.E+OO 
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". 

OE+OO 

O.E+OO 
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oE+OO 

oE+oO 
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1." 

U6 
0.0104 

,." 
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O.y-AGII.... Day-ln.oh .. ...... ,-

h'd8y !bllday 
lel'lOu.. 4hoo.rt 

0..28 0.43 

028 043 

1.0.2 
504 O.E+OO 0.83 
150 O.E+OO 

0..12 
4'.7 O.E+oo 1,;5 
O,IID 0.£+00 0,010.4 

G.« 
1.30 
1.19 

1.302 ".1 

_ •• Statlng ... • 

PM-tO EmiMlone 
Ol'f"Aollw O • .,.INotN. --lbIIdIy Ibw'*y 

Ie .I>ou ... 

0.11 0..17 

0..24 0.38 

0.311 

ArM,. at-gina Ar .. 

o..E*oo to.1 
0.,£+00 147 
0..£+00 'IJGI 

0.£+00 54 
0..£+00 f03 
o.e+oo 0.22 

tU 
32.' 

" 2,349 

10,9 
31.15 

0.0313 

42.6 

• 
PM·10 Eml .. IOM 

Day-kllw lttVur 2ndY_ 

Ib~rlbWyeer 

7,879 204 
1,903 209 

9.583 664 

PM..;!.!! Eml .. lona PM..;!.6 Eml •• lon. PMoZ.5 Eml .. 'ont 
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0.24 

1.96 
0.0104 

.20 

Oay-Al::llw -.... , 
'''''. 
00215 

5.TE'()4 

0.026 

.. ~-
Ib.'dI Y Ib-''fM!' 1b"V-f IbWdey 
24~0In Ian 

004' 0.084 

0.043 00'" 

, 
so. EmI •• 'OM 

O • .,..AcUVI D.v·ln'o~~ 

Ar .. 3 • ea SUlglng Ar .. 

0.15 
Te.3 O.E+oo 0,10 
2~.6 O.E+OO 

0.018 
41.7 O.E+OO 1.96 
0.69 O.E+oo 0.0104 

0.030 
1.30 
1.19 

418 UI 

JbWy .. r Ib .. y .. ' 

0.534 O.e.oo 0.03 
2.5e~2 oe+oo 6.7E-04 

e.4E·O~ 
1.1E_02 

0.55g O.E+oo 0.0425 

--. lboId.y 

'''''" 
0.017 

0.037 

0064 

--Ib .. .., ~.,.. tbl/yllll' Ibwclay 
4ho"" et..O\l"ll 

0.020 

0.066 

0.08 

O.E+oo 102 
o E*OO 22.2 
o E+OO 737 

O.E+oo 8.11 
O.E+oo 103 
O.E+oo 0.22 

0.76 
32.4 
35 .. , 

1.09 
4.74 

0.0313 

... 
_ •• stoglng ..... 

o.E+oo 1.31 
O,E·oo ME..()~ 1.7E·03 

0.15 
0.31 

O.E+OO 1.7$1 1.7E·0~ 

No.. EmI .. IQn' NOx Emi •• ion. 

78e 20.4 
280 43.5 

1.18 0.43 

1.066 70 

Aru , • RoedweYI 

5OlcEmlHlont 
Day-Acllw 1,IV.,2nclV_ 

50£-02 0.Q117 

NOx Eml .. lona 
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Off-ROIIdEfIQII'ItI. (Tibia 9) 22.0 1.666 852 2198 &45.9 O.e.oo 1t1.23 346 O.E+oo 1~.2 0[.000 862 
On-Rc.dE .... (T .. ,0) 0,603 22.02 5.18 0.603 22.02 O.E+OO 0.503 O.E+oo 518 1.608 ,,",0 104 
M.t.riIIH.ndlngCNIheI' (T*,,-11) 
CnJMIf .En;ine (T.bIII2) 18,5 451 _ ~m ~ m 
TOTAL 22.& 1.807 857 2196 646 o.E+oo 16.7 366 oe .. OO 51i1.5 OE+OO 2,031 1.508 440 10.4 i 
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SMC

Off Site Disposal of All Materials Except Slag
Table N-54a
Air Emission Details - Materials and Travel Distances

Conmmon Teack Aasuemeptioas
Yards per Load

Average Number of Wheels per Truck (10 unloaded, 14 inaded)

Weight per Empty Truck

Average Weight of Alt Trucks

Engineered Barrier and Drainage Material
Cover Soa. Total
Various SBoae

Clay

Engineered Barrler/Drinage Material Total

Arreurt of Cover Sot

Amount of Vaeous Stoav
Amount of Clay
Engineered Barrier/Drasnage Material Total

Nurber of Trucks Trips - Cover Soi

Number of Trucks Trips - Stave

Number of Trucks Trips - Clay
Cubic Yards of Engineered Barrier Material Delvered
Cover Sod - Density
Cover Soil -,Density

Vardo Stone - Deonsity
Various Stone - Densiy
Clay - Density

Clay - Density
Soil Material Loaded per Truck

Soil Weight per Loaded Truck

Average Weight of a Soil Material Truck

Stone Material Loaded per Truck

Stone Weight per Loaded Truck
Average Weight of a Stoae Material Trck

Clay Material Loaded per Truck

Clay Weight per Loaded Truck
Average Weight of a Clay Material Truck
Trucks per Project, At Engineered BarrlerlDralnage Material
Trucks per Day, AS Material

Soil Matearal for the Removed Pibe Area (Cover Non-EB Area)

Cover Soil - Density
Cover Soil - Density
Non-ED Storage Yard Area
EB Area
Total Disturbted Area for Et

Total Storag Yard Arma
Depth of Cover
Number of Yard. of Topsoal Needed
Tons Of Topsoil Needed
Num ber of Tacks

Trucks per Day
Yards per Day
Pounds per Cubic Foot

Ton per Project
Number of Days Needed

Weight per Loaded Truck
Average Weight of e Malarial Truck

On-Site Soil Excavation

Yards per Load
Material to be Moved (assume cover amounts same)
Material to be Moved (assume cover arnunto sama)

Trucks per Day
Number of Trucks from Piles to Staging ArsaCtusher
Tons Material Loaded per Truck

Weight per Loaded Truck
Average Weight of a Material Truck

Of-Site Materal Removal (shipped to Train)

Cubic Yards of Material to br Removed

Number of Truck Trips to Staging Area

Trucks per Day
Weight of Material Loaded per Truck
Weight per Loaded Truck
Average Weight ofa Material Truck

Number of Train Cars

Capacity par Train Car (tons)
Toata Tons of Material Removed

Train Cam par Year
Train Care per Day (also Trucks to Staging Arme)

Tons Loaded par Day

Travel DOltances

On-Site Material Transport
Length of UNPAVED Roadway - to Storage Area

Length of PAVED Roadway
Cover& Engineered Bnasier Material Traneport

Length of UNPAVED Roadway - to paved roadway

Length of PAVED Roadway
Salt Material ior Relocaltd Ile Areas

Length of UNPAVED Roadway - to paved roadway

Lengtr of PAVED Roadway
Off-1 Mateiel semoal

Length of UNPAVED Roadway - storage area to staging area

Length of UNPAVED Roadway - to paved roadway

Length of PAVED Roadway

(cubic yards)
(wheala)
(ton)
(tons)

(cubic yards)

(cuhtc yards)
(cubic yards)

(cubic yards)
(tore)
(tons)
(tons)
(tons)

(bu)ck ips)
(truck trips)

(brck trips)
(cubic yards)
(poundstloubic foot)
(pound$/cubic yard)
(pounds/cubiC foot)
(poundsfcubic yard)

(pundstcubic foot)
(pwundshoubic yard)
(tore)
(toes)
(tons)
(tons)
(tons)
(tons)
(tons)
(tons)
(tons)
(tuocksipro)ct(
(trucksiday)

(poundsicubic foot)
(poundssubic yard)

(square feet)
(square feet)
(,qrta feet)
(sq.are Net)
(feet)
(cubic yards)
(tons)
(tVruckaprojec)
(bucksidoy)
(yardsloay)
(poundviCubic foot)
(tonspr.o)ecl)
(day-ipojecf
(ton)
(tons)

(cubic yardsfload)
(cubic yards)
(tons=)

()ucksiday)
(buck tipm"ect)
(tonsitruck)
(tons)
(tons)

(cubic yfrd)
(tock alp,/project)
(Iuckakray)
(tons)
(term)

(tons)

(tens)
(tons)

(tona)

(feet)

(feet)
(Net)

(fast)
(feet)

(fiet)

(feet)

20 Givem

12 Given
15 GWven
31 Weighted Averag Weight (material bucks aed baeriaridramnge brucks)

16,358 CAD-based Estirate
14.542 CAD-based Pstbrale
20,452 CAD-based Estimate

51.303
23,202 Cubic Yards Pounds per Cubic Yard 2.000

20.,04 Cubic Yards x Pounds per CbIc Yard 12.0OO
345112 Cubic Yards x Pounds per Cubic Yard 12,00O
84,218

818 Materiat Needed I Yards per Load

727 Material Needed I Yards per Load
1.023 Material Needed I Yards per Load

S.303 Number of Trucks x Yards per Load

105 From Table 2

2,835 Pounds per Cubic Foot x 27

135 From Table 2
3.045 Pourds per Cubic Foot x 27

125 From Table 2

3.3T5 Pounds pet Cubic Foot x 27

28 Yards per Load x Pounds per Cubic Yard

43 Load per Truck + Weight of Empty Truck

20 Average of Empty Truck and Loaded Truck

30 Yards per Load x Pounds per Cubic Yard
51 Load per Truck + Weight of Empty Truck

33 Average of Empty T ruck and Loaded Truck
34 Yards per Load x Pounds per Cubic Yard

49 LoadperTruck u WelghtofEmptyTruck

32 Average of Empty Truck and Loaded Truck
2,508 Assumes Engireered Badrlae & Drainage Coonstrtion Opettion 1 20 Calandar Days (80 work days)

30.0 Trucks per Project I Time for Engineered Barrier/FLil Grading (Be work days)

105 From Table 2

2,830 Pounds per Cubic Foot x 27
158,100 CAD-based Esumate
179,087 CAD-based Esowate
242,224 CAD-based Estimate

3M05.n7 CAD-based Estimate
I G-oen

4,841 Arax Depth 127
0,802 Tons from Table 2

242 Cover Needed I Yards per Load
24 Anmsr 3 Loads pet Houl 1 5 Hoursa Day

480 Yards per Load x Tracks per Day
105 From Table 2

0.802 Pounds per Cubic Yard I Yards of Cover
10 NumberofTrbMo I Yards per Load

43 Tons Material Moved + Ton per Empty Truck
20 Average at Empty Track and Loaded Material Truck

20 Given

1.320 FrOm Table 2
1t871 From Table 2

24 Arosme 3 loads per lou. I 8 Hours Day
60 Cubic Yards I Yards per Load
28 TOnc Material Moved I Number of Trucks

43 Tons Material Moved a Ton per Empty Truck
29 Average of Empty Truck and Loaded Material Truck

37,720 Frnm Table 2

1,880 Cubic Yards / Yards per Load
24 Ausuoe 3 loads per Hour I t Hours Day

31 Number of Truck Trips / Total Toan Material Removed
,0 Tons Materiat Loaded per Truck c Tons per Empty Truck
31 Average of an Empty Truck and a Loaded Material Truck

t51 Toes of Matedel Ramoved I Capacity per Trato Cat
00 given

58,C12 Tonr fbum Table 2
320 Number of Train Care i 2 (which represents Ve twa 5 month periods)

3.1 Trarns per Year I (Weeks per Year x Days per Week)

270 CapaclnyperlTraTn a TraithCarsper Day

1,000 Weighted average length for v-rdlus .. exoave-5r arms

16W0 Trip Length tor Cover Delivered

1200 Cover& Engineered Barrier Material

1.050 Cover& Engineered Barrier Material

1.000 Sod Materil for Relocated Pies Aaas
1ru50 Soil Material for Relacted Pies Areas

1,100 Trp Length for Material Removed
1,200 Trp Length for Cover Delivered

1.050 Trip Length for Cover Deitvered

• 

• 

• 

SMC 

Off Site Disposal of All Materials Except Slag 
Table N-Ma 
Air Emission Details - Materials and Travel Distances 

Common Truck Aa.eumptiana 
Yards per load 
Average Number of WheelS por Truck (10 onload8d. 1~ loaded) 
Weight per Empty TrucfI. 
Average Weight of An Trucks 

Engineered Sarrier and Oralnage Material 
Covet SOP. Total 
\l'aOO\15 Stone 
CIa, 
Engineered BarrierlDratnage Malerial Total 
Amount afCover Soli 

Amount 0' Various Stone 
Amount of Clay 
Engineered BarrierlDraJnage Material Total 

Nwnber of TruckS Trip3 - COver SoU 

Number ofTrueks Trips- Stone 
NumberofTrueks Trips- Clay 
CUbic Yards of Engineered Barrier Material Delivered 
COver SoII- Oenstty 
Cover Soll-,Oemlty 

Various Stone - Density 
Various StOne - Density 
Clay-DetlSlty 
Clay-OerrlIlty 
Soil Material loaded per Truck 

SoIl Weight per loaded Truck 
AvorageWelghlofa SoIl Material Truck 
Stone Material Loaded per TIUdt 
Stone Weight per loaded Truck 
Average Weight of a Stone Material Truck 

Clay Material Loaded per Truck 
Clay Wolght per Loaded Truck 
Average Weight of 8 Clay Material Truck 
Trucks per Pro.led. All Engineered BarrlerlOtalnage Material 
Trucks per Day. All Material 

Soil Material for the Removed POe Are .. (Cover Non--EB Ar •• ) 
Cover Soll- Density 

()n..SIte Soil Excavatfon 

Cover Soil- Density 
Non-EB Storage Yard Area 
EBArea 
Total O\$\\Jfbed A~a toY EB 
Totel Storaga Yard Area 
Depth 01 COver 
Number 01 Yards of Topsoil Needed 
TOM of Top!lOil Needed 
Number of Trucks 
1 fUCXS pef Day 
Yards per Day 
Pounds per Cubic: Fool 
Ton per Pro}ect 
Number of Days Needed 
Waight par loaded Truck 
Average Weight ofa Material Truck 

Yards par load 
Material to be Moved (assume covet amounb same) 
Material to be Moved (assume cover amounb same) 
Trucks par Day 
Number of TruckS from PileS to Staging Area/CnJshar 
TOM Material Loaded per Truck 
Weight per loaded Truck 
Average Weight ofa Matanal Truck 

Oft..Site lIateriai Removal (shipped to Train) 

Travel Distances 

Cub\c Yarda of MotaMt to be Removed 
Numbat' 01 Truck Ttlps to Staging Area 
Trucks per Day 
Weight of Material loaded per Truck 
weight par loaded Truck 
A .... rage Weight of a Material Truck 

Number of Train Cars 
Capactty per Train C8r(tons) 
Total Tons of Material Removed 
Train caB per Year 
Train Cars per Day (also TruCks to Staging Area) 
TOM loaded par Day 

On.Sn. Ibterial Transport 
length of UNPAVED RoadWay ~ to Storage Area 
length of PAVED Roadway 

CoY.r & Eng',.. .. d a.n1er ..... rllli Transport 
. length of UNPAVED RoadWay ~ to paved roadway 

length of PAVED Roadway 
Soli Materlal for Ft.toc.w PHe Ateas 

length of UNPAVED RoadWay ~ to paved roadway 
Length of PAVED RoadWay 

otf..SHa Mate'" Remova' 
length of UNPAVED RoadWay ~ storage area to staging area 
length 0' UNPAVED Roadway· to paved roadway 
length of PAVED Roadway 

(cubic yards) 
(_b) 
(tons) 
(Ions) 

(cubic yards) 
(cubicyanls) 
(cubic yards) 

(,""",ya"') 
(Ions) 
(tons) 
(tons) 
(tons) 

(tJUcktrlps) 
(truck flips} 
(1rud<.1ps) 
(cubk: yards) 
(pounds/cublc_) 
(pound$lCubic yard) 
(pounc!!S.lcubicbot) 
(poundSJeubic: yard) 
(poundSJcubic foot) 
(pourmlcUbiC yard) 
(Ions) 
(Ions) 
(tons) 
(Ions) 
(tons) 
(tons) 
(tons) 
(tons) 
(Ions) 
(UUCksJpmjed) 
(tJUckslday) 

(poUndslcubk: foot) 
{poundsJcubic yard} 
(squarefuet) 
(square feet) 
{squa~ feet} 
(square feet) 
(fee,) 
(cubic yards) 
(toM) 
(uuckslpmjed) 
(-.,> 
(yardSlday) 
(poundsJcubic loot) 
(Io.-oject) 
( .. """ojed) 
(tOns) 
(tons) 

(cubic yardsJload) 
(CUbic yards) 
(tons) 
Ctruckslday) 
(Irud< "'".,.,.,jeel) 
(tonsltruck) 
(tons) 
(tons) 

(cubic,,,,,,,> 
(Irud< "'".,.,.,jed) 
(trucksJday) 
(tons) 
(Ions) 
(tons) 

(Ions) 
(tons) 

("") 
(feel) 

(feel) 
(feet) 

(ree.) 
(fee,) 

('""') 

20 Given 
12 Glwtn 
15 GIven 
31 Weighted Average weight (material trucks and barrlerldrainage trucks) 

18,388 CAO-basad Estimate 
14,542 CAO-ba* E3Umata 
20,452 CAO-based Estimate 
51,383 
23,202 CUbIC Yards x Pounds per CUbic; Yard 12.000 
2tl.504 Cubic Yards x Pounds per CUbic; Yard 12.000 
34,512 CUbic Yards x Pounds per Cub6c Yard 12,000 
84,218 

818 Material Needed 1 Yanb per load 
727 Malerial Needed , Yards per load 

1.023 Material Needed J Vards per load 
51.383 NumberofTrucks·x Yards per Load 

105 FromTabie 2 
2,835 Pounds per CubIc Foot x 27 

135 From Table 2 
3.845 Pounds per Cubic Foot x 27 

125 From Tabte 2 
3,375 Pounds pel' CUbIc foot x 21 

28 Yards per load x Pounds par Cubic Yard 
43 load per Truck + Weight of Empty Truck 
20 Average of Empty Truck and lOaded Truck 
3D Yards per load x Pounds per CtJbic Yard 
51 load pe.rTruck + Weight of Empty Truck 

, ·33 Avenage of Empty Truck and loaded Truck 
34 yards per load x Pounds per Cubic Yard 
4Q loadperTrLdr. + Weight of Empty Truck. 
32 Average of Empty Truck and loaded Truck 

2,568 Auumes Engineered Barrier & Drainage Construction Operation" 120 Calendar Days (8e work days) 
3D.a ~~Cks par Project 1 Time for Engineered Ban1arlFlnal GradIng (Be work days) 

105 From Table 2 
2,835 Pounds per Cubic Fool x 27 

158,100 CAD-based Estimate 
179,081 CAO-baSed Estimate 
2.42,224 CAO~ Estimate 
310,eB7 CAD-based Estimate 

1 GWen 
4,841 Area x Depth /27 
6,862 Tons from Tabla 2 

242 COver Needed I Yards per Load 
24 Assume 3 loads per Hour J 8 HOurs Oay 

480 Yards per load x Trucks per Day 
105 From Table 2 

6.862 Pounds per Cubic Yard / Yards of Cover 
to Number ofTrucks / Yards per load 
43 Tons Material Moved .. Ton per Empty Truck 
2Q Average of EmPtY Truck and loaded Materbll Truck 

20 Given 
1.320 From Tabla 2 
1,871 From Tabla 2 

24 Assume 3 loads IMI' Hour I 8 Hours Day 
G6 CUbic Yards I Yards per load 
28 Tons Material Moved 1 NumberDfTrucks 
43 Tons Material Mo .... d .. Ton per Empty Truck 
2Q Average of Empty Truck and loaded Material Truck 

37.720 From "Tabla 2 
f ,886 CUbic Yards I Yards per load 

24 Asswna 3 loads per Hour I 8 Hours Day 
31 NumberofTrucl(Trips 1 TotalTorlSMa18rialRemoYltd 
46 Tons Material loaded per Truck .. Tons per Empty TruCk 
31 Average of an Empty TrucIr, and a Loaded Material Truck 

651 Tons of Material Removed 1 Capadty per Train Cal 
g()gtven 

58.612 Tons Irom Table 2 
3M Number of Train cars 1 2 (which ~presants the MO 5 month periods) 
3.1 Trains per Year 1 (Weeks per Yeal x Days per Week) 

279 C8pacftyperTralnCar x lralnCeTs per Day 

1.000 Walghted average length for various !IOU excavation areas 
la50 Trip Length for eover Dellwued 

1.200 COver & Engineered Barrier Material 
1,650 Cover & Engineered Barrier Material 

1.600 SoU Material for Relocated Ptlas Neas 
1.650 SoU Material for Relocated PUes Areas 

1.100 TriP length for Material Removed 
1,200 Trip length for Cover Delivered 
1,650 Trip length for Cover Delivered 



SMC

Off Site Disposal of All Materials Except Slag
Table N-54b
Air Emission Details - Scheduling

Project Operational Times

Working Hours
Off-Site Disposal (2nd Yearl
Days per Week
Weeks per Year
Hours per Day
Total days per year

On-Site Stabilization (I st Year)
Days per Week
Weeks per Year
Hours per Day
Total days per year

Project Duration
Total Years
Total Months
Off-Site Disnosal 12nd Year)
Months each Year - Off-Site Disposal
Days to Remove Material from Storage Yard to Crusher/Train
Soil Cover for Removed Piles

On-Site Stabilization fist Year"
Months each Year - On-Site Stabilization
Time for Creating Consolidated Pile

Time for On-Site Soil Consolidation
Time for Engineered Barrier

Final Grading for Drainage

Soil Cover for Non-Engineered Barrier Area

Equipment DailylAnnual Operating Rates

Off-Site Disposal U2nd Year)

Loader(s) = Number of Equipment
= Maximum Operating Hours per Day
= Operating Hours per Year

Dozer = Number of Equipment
= Maximum Operating Hours per Day
= Operating Hours per Year

Crusher = Maximum Operating Hours per Day
=Operating Days per Year

Train = Operating Hours per Day
= Operating Hours per Year
On-Site Stabilization ilst Year)

Loader(s) = Number of Equipment
= Maximum Operating Hours per Day
= Operating Hours per Year

Dozer = Number of Equipment
= Maximum Operating Hours per Day
= Operating Hours per Year

Excavator = Number of Equipment
= Maximum Operating Hours per Day
= Operating Hours per Year

h Years
Dust Control Truck = Maximum Trucks per Day

= Number of Trips per Month
= Number of Trips per Year - On-Site Stabilization
= Number of Trips per Year - Off-Site Disposal

(days/week)
(weeks/year)
(hours/day)
(calendar days)
(work days)

(days/week)
(weeks/year)
(hours/day)
(calendar days)
(work days)

(years)
(months)

(months/year)
(project work days)
(project work days)

(months/year)
(calendar days)
(work days)

(work days)
(calendar days)
(work days)
(calendar days)
(work days)
(calendar days)
(work days)

5
21
8

147
105

.5
30
8

210
150

2
12

5
105
105

7
90

64
3

9O
64
30
20
13

9

(hours/day)
(hours/year)

(hours/day)
(hours/year)
(hours/day)
(days/year)
(hours/day)
(hours/year)

(hours/day)
(hours/year)

(hours/day)
(hours/year)

(hours/day)
(hours/year)

(truck/day)
(trucks/month)
(trucks/year)
(trucks/year)

1

8
840

1

8
840

2 from Table 11
10 from Table 11
1

47 ratio of total material & material removed

1

8
1200

1

8
1200

1

4
91

1

22
150
105

SMC 

Off Site Disposal of All Materials Except Slag 
Table N-54b 
Air Emission Details - Scheduling 

Project Operational Times 

Working Hours 

Project Duration 

Qff:Slte Disposal (2nd Yearl 
Days per Week 
Weeks per Year 
Hours per Day 
Tolal days per year 

On-Site Stabilization (15t Yearl 
Days per Week 
Weeks per Year 
Hours per Day 
T olal days per year 

Tolal Years 
Total Months 
Off-Site Disposal (2nd Yearl 
Months each Year - Off-Site Disposal 
Days to Remove Material from Storage Yard to CrusherlTrain 
Soil Cover for Removed Piles 

On-Site Stabilization (1st Yearl 
Months each Year - On-Site Stabilization 
Time for Creating Consolidated Pile 

Time for On-Site Soil Consolidation 
Time for Engineered Barrier 

Final Grading for Drainage ' 

Soil Cover for Non-Engineered Barrier Area 

Equipment Dally/Annual Operating Rates 
Off-Site Disposal (2nd Year! 

Loader(s) = Number of Equipment 
= Maximum Operating Hours per Day 
= Operating Hours per Year 

Dozer = Number of Equipment 
= Maximum Operating Hours per Day 
= Operating Hours per Year 

Crusher = Maximum Operating Hours per Day 
= Operating Days per Year 

Train = Operating Hours per Day 
= Operating Hours per Year 
12D::i1li StaIII!izllllllD Illil YIIi!!:l 

Loader(s) = Number of Equipment 
= Maximum Operating Hours per Day 
= Operating Hours per Year 

Dozer = Number of Equipment 
= Maximum Operating Hours per Day 
= Operating Hours per Year 

Excavator = Number of Equipment 
= Maximum Operating Hours per Day 
= Operating Hours per Year 
Bod! YeW!! 

Dust Control Truck = Maximum Trucks per Day 
= Number of Trips per Month 
= Number of Trips per Year - On-S~e Slabilization 
= Number of Trips per Year - Off-S~e Disposal 

(dayslweek) 5 
(weeks/year) 21 
(hours/day) 8 
(calendar days) 147 
(workdays) 105 

(dayslweek) '5 
(weeks/year) 30 
(hours/day) 8 
(calendar days) 210 
(work days) 150 

(years) 2 
(monlhs) 12 

(months/year) 5 
(projecl work days) 105 
(projecl work days) 105 

(months/year) 7 
(calerydar days) 90 
(workdays) 64 
(work days) 3 
(calendar days) 90 
(workdays) 64 
(calendar days) 30 
(work days) 20 
(calendar days) 13 
(woil< days) 9 

1 
(hours/day) 8 
(hours/year) 840 

1 
(hours/day) 8 
(hours/year) 840 
(hours/day) 2 from Table 11 
(days/year) 10 from Table 11 
(hours/day) 1 
(hours/year) 47 ratio of total material & material removed 

1 
(hours/day) 8 
(hours/year) 1200 

1 
(hours/day) 8 
(hours/year) 1200 

1 
(hours/day) 4 
(hours/year) 91 

(truck/day) 1 
(trucks/month) 22 
(trucks/year) 150 
(trucks/year) 105 

• 



* SMC

Off Site Disposal of All Materials Except Slag

Table N-55
Material Description

Parnell Material Type Volume Pile Material Density Mass Perolnt of Pile POrceOt of Pile Percent of Pile Silt Moist AP.-42 Material- Ar Type
Size for Project To Be To Be To be Crjused Maolh

Moved l EB Reooved
(cubic yard) (am) (lb-t) (g/-,) Ntns N% N% ,% N % %

I Excaveted Soil Mixed w0h Slag 15,0.O 0.9 120 1.0 24.300 0 100 0 9.0 12.0 Cove Primary Contol
Area

2 Excavated Soil from DIll 1,000 02 105 188 1.418 0 100 0 8.0 12.0 Cover Prmary Cointol
Airea

3 Canal Slag (Io & Out of Sopo-vooo) 3,000 02 165 2.8 6,683 100 0 0 5.3 0.92 Slag Primary Control
Area

4 Slog 30.000 1.0 140 2.2 56.700 50 0 0 5.3 0.92 Slog Primary Contol
Ame

5A Slag 2,600 0.2 140 22 4.914 50 0 0 5.3 0.92 Slag Pimetry Contol
Ame

5B Demolition Concrte 2.400 0.3 120 1.8 3,888 0 100 50 3.9 2.10 Limestone Pdrmary Control
Products Area

6 Hi-Ratio Slag 2.000 0.3 140 2.2 3,780 0 0 0 5.3 0.92 Slag Pdrmary Conrol

7 H-Rotlao Slag & Dill Flex Klean Bags 8 1,000 0.3 130 2.1 1,755 0 100 0 5.3 0.92 Slag Primary Cooltro
fD116 Polilsing Conpound Am0

Contaminated Equipment & Cleaning

8 Baghouse Duo 13,000 0.8 100 1.8 17.550 0 100 0 13.0 7.0 Flue Dust Primary Contol
Area

9 Baghouse Dust Mixed wilh Slag 4,000 0.4 145 2.3 7,830 0 100 50 5.3 0.92 Slag PHrim• C05o0l
Area

SC On-Site Soid Consolidation 1,320 0.5 105 1.7 1,871 0 , 100 0 9.0 12.00 Cove Primaly Contol
AMn

CVRi Cover for oved pite ares 4.841 0.25 105 1.7 6,862 100 100 0 8.0 12.00 Cover E Staging Area

EB2 Cove Soil 16.368 0.25 100 1.7 23.202 100 0 0 9.0 12.00 Cover EB Staging Anea

EP4 Various Shom 14,542 0.25 135 2.2 26,504 100 0 0 2.6 7.40 Sand EB Staging Area

PB5 Clay 20,452 0.25 125 2.0 34,512 100 0 0 6.0 10.00 Clay EB Staging Area

DPI Staging Am Day Pile 37,720 0.1 115 1.84 58.612 0 ,100 0 _ 15.8 82 Weighted Ag. Staging Ar

DP2 Crusher Day Pit. 3,200 0.1 136 2.17 5,859 0 100 100 4.8 1.3 Weighted Avg. Staging Are

Weighted 292 4.7 15.77 9.17
Average

Contotted Malarial.
Total = 75,320 oubic yards

130,688 tons
Amount Removed = 37.720 5ubic yards

(not induding day piles) 58,612 tons
Amount Coshed = 3.200 cubic yards

(an inluding day pile-) 5.859 tow

Moistur ed Sllt peroantages am from EPA's AP-42 Chap1.r 13.2.4. Table 132.4-1

• SMC 

Off Site Disposal of All Materials Except Slag 

Table N-55 
Material Description 

• reel # Material Typo Volume Pile Material Density Ma .. Percent of Pile Percent of Pile Percent of Pile Silt" Moistun>" AP:42 Malerial" Area Type 
Size for Project To Be To Be To be Crushed ,Match 

_toEB Removed 
(cubic yard) (a"",) (lboIft') (gIcm') (,,"0) ('!I.) ('!I.) ('!I.) ('!I.) ('!I.) 

1 Excavated Soil Mixed with Slag 15,000 0,9 120 1.9 24.300 0 100 0 9.0 12.0 Cover Primary Control 
, Area 

2 Excavated Soil from 0111 1,000 02 105 1.68 1,418 0 100 0 9.0 12.0 Cover Primary~ 
Area 

" 3 Conal Slag (In & Out of Supen;acs) 3,000 02 165 2.6 6,663 100 0 0 5.3 0.92 Slag Primary Control 
Area 

4 Slag 30,000 1.0 140 2.2 56,700 50 0 0 5.3 0.92 Slag Primary Control 
Area 

SA Siag 2,600 0.2 140 22 4,914 50 0 0 5.3 0.92 Slag Ptimary 0lntr0I 
Area 

5B Demolition Concrete 2,400 0.3 120 1.9 3,_ 0 100 50 3.9 2.10 Limest>ne Primary Control 
Producls Area 

6 Hi-RatiO Slag 2,000 0,3 140 2.2 'l 3,760 0 0 0 5.3 0.92 Slag Primary Control 
Area 

7 Hi-Ratio Slag & 0111 Flex Kleen Bags & 1,000 0.3 130 2.1 1.755 0 100 0 5.3 0.92 Slag Primary Control 
0116 Polishing Compound Area 
Contaminated Equipment & Oeaning 

8 BaghoUSe Dust 13,000 0.9 100 1.8 17.550 0 100 0 13.0 7.0 Flue Oust Primary Control 
Area 

9 BaghoUSe Dust Mixed "II" Slag 4,000 i 0.4 145 2.3 7,830 0 100 50 5.3 0.92 Slag Primary Control 
Area 

SC On-Si1e SoB Conrolidation 1,320 0,5 105 1.7 1,871 0 100 0 9.0 12.00 Cover Primaryc,ntroI 
Area • CVR1 Cover for moved pile areas 4,641 0.25 105 1.7 6,862 100 100 0 9.0 12.00 Cover EB Staging Area 

EB2 Cover Soil 16,368 0,25 105 1.7 23.202 100 0 0 g.O 12.00 Cover EB Staging Area 

EB4 Various Stone 14,542 0.25 135 22 26,504 100 0 0 2.6 7.40 Sand EB Slaging Area 

EB5 Clay 20,452 0.25 125 2.0 34.512 100 0 0 6.0 10.00 Clay EB Staging Area 

DP1 Staging Area Day Pile 37,720 0.1 115 1.64 58.612 0 '100 0 .15,6 92 Weighted AV;. Sieging Area 

DP2 Crusher Day Pile J 3.200 0,1 136 2.17 5,859 0 100 100 4,8 1.3 We;ghtBdAvg. Staging Area 

Weighted 292 4.7 15.77 9.17 
Average 

Controlled Materials:. 
Total = 75,320 OJblc yards 

130,688 tons 
Amount Removed = 31,720 OJbic yards 

(not induding day pi .... ) 58,612 tons 
AmountCrushed:::: 3.200 cubic yams 

(not indudlng day piles) 5,859 tons 

.. twbsture end Silt percentages ere from EPA's AP-42 Chapter 13.2.4. eble 132.4-1 

• 



SMC

Off Site Disposa stAg Mterials Excelpt Slag

Table N -56 ma o ersotatir acon ro Pa co oogoftaarlle

Mateloa Handling "Drop Emissons" -. 00 h

E a k(O.0032) x (UIS)1 I(M12) 3' 6046a5 Mareorttyaolco, Cortoa 3eMt,, oceosA.oea.
POselcnrar t *too to Asrom r2 OlonSeonor 1- 2 a. Nogrm tir 006 r etg Sattot Yan MarS 6- (to 000000537 't0ermn1c tno potor to Iak -mrs. rMmpctoM•an mWal

MRu eoouto e rawa rr- n

coooaTarta~a. 105nkr CtarM MoU00

T,6I E.1 E I tOl E5 MSroMaflZ Pares Pat A Mastota TyeTask Art Top Notetr o Meloet Pile il Pile p 60 tors Monal Patton parooar tau•. aaI~eto W04- Etrlnran Onrlsar Asiscol t OrmtS~raa EmLr.4e~l

tip 10c! rttrta oolr Dys patirt Os 00 Otano Osrdorooat te Oraopar Cot 0pre4 PFr 10 tyear 2,01y40

Loarrer Ura~no Po ia oS5M5W• Sr MaaaoitrrrCtoarro Pra,.yoao I5 0,0 0 tOO 0•301 Ott PMntO0 025 it A.5 .90-0 423-05 4 40n,,O 4Eor,

0005 003 Ia At 2 0e-0 66e-03 ar-eor onE-orIr m laa t 062p 64 2,3 0 tO 0 o.0 30 100O xr 0 2 5 0 At ise- tMp-C•O aoao 4l0[a
1'.O O, 2 5 753 ; 2M-• I 6E.D2 . x•-01 's"'0

Lo Uotil d'O• 2 Fp-raarotSO irt MatialrnO4io r ot Praty Coao rap tort o 1a, 0 I.4I t4 P100 033 10 At .DO5 '50-s 2 IF-a01 2o7o-a

M0Pr•g "argetYrotMtai, EB , to rate a a, 0 1,418 22 PiOr 03m 12 7 6 0.04 4.1-03 2.7E10- 2. -01

ioariUroacar 3 CaOMag &O ort Mate. a se oo.rnritran PrN'aya-onaV Ia 6.60 0 0 0 0 0 6h180 035 042 At 6et- 0 ann, 0Oln cmon
P00 at Io , rap-s o, a-n oawntdrrttrO~a~nri 00. 6 60 ra 0 0 aG rt PioO 02 D2o a, 60. rloOar 90

PM• • O• S7 •+• I :*tl 6 A!*0O

L .st Uclrg 0 Orag MrtjcstprooCr ernrlton Prt ta• CO-pa ta5 at.Tat 0 0 0 - a a nra ait 02 At 6 -0- s 0 ED.0 Da.. ar,_
PEBOO- 0IDD a o" a, 2 e. VE--3 oe TED o$Eý oo I0<

asrOoar oYnaUMao EuoSn IM 564.00 50 0 0 ,.a 03 Pt0 035 00 07 66- t0n 1300 rIa

roI•Urotcc0p La Sla soapZtIRamOapato csr~ticirl Pratpooao i5 4,3r4 0 0 0 0 a Ptoa as 00 0 -at-s aa. n 0 5nOm am,

as Doo• D• e7 : c- o I eD o0E.00 D" aDý 0
iOprDOw•olyaaaMala EOAret 4+14 5r 0 0 a 2.457t 0 Para 035 02 63 6 060-Or t-or ito-Or

Pi2ll 00 0.7 Al 3I-0- top-at ron, t-a,
oo~~roatoasllrsaartroe- con as ma 01 0&0 a, at C3a arDaoapr 8. -d rporpjn 0a

[. Ul~~s"• 6 H'J~~ • M~ll I • • oP~•/nd P• ,•co• ze• 10 37B 0 0 0 0 PI03 025 Oat 00 Sep,-0s c0*on, aaQ*n, 0 0,•

-o N -tt t .sl nay rtrn EBArta La 3.50 0 0 0 0 0 I40,0 025 I. A, au-s OV 1 8-aEaa, ÷.0c,
P N2 5 =3 f21 87 i 2=- 1 1em mm E

L.•• roaorrton t Hlrorc •g& ollrraor6 MIrsgntpc£Otrr•Onel/Tor~ Pttrpr•Caaor~~ na rap 1r7o a a, 0 1,75 tO nr1a o3 012 At 86 0-03 ti1p-Or12E to-r .•0-o

002• 00•3 002 St .0-0 t7E-S3 1on, i .n,0
M0516 •ql0er Y13at• r 5 EOB s -e a r+7o a 1a, a 1,7o at nra0 0 002 at • E • 660-s 1tsp-or rIt-or0-O

P2Q5 003 t 67 s0 rE-s r.In rý00

L rUr lr 9 • e[r Mew' Mp~tO iR mor,• octo Cth. an Ptm a•" Cl aA• 0 7tss a tis a0 rtsa, 7ta nra0 023 7 0 6 p-os r5tp-ot ooon, a3aa,

M~ 0sstgooraeylato Mao~s Ecoose &L 7e,e ~ o a, 30 72e0 120 niMo 023 0 030 A ae-Os 823-Or 520-Or to-ar

LoaorumOtwg SC OioesScACsoteOapo •+MaO4Osso CroaorlTrsp PtoMICoorP rap l rLatr a tat 0 t~ti ii ntlo 035 to 8,t L.603-0 320-0ES01t tp-Or

aatrg StsosrageYo•M aprts Postse La torr1 0 tat a 1.tt n9 nat t35 to a t7 60-s• StEO- 354e-or 030-ti

caotPtaoo1rtp Co+or ca-ato-tpom arpo• tsooorCO optsepr FP/ortatoa o 01 9 c.mo rat a, 0 13.74 11 M0 rt 3a t 10 A. i.30-0 04E0.00 SrOn, moo,
PM'2 0-03 0 A' o4E-. 3Dt-00 30-ar 3I01co

MO4n St~ at ml• r'awCr• r• 6 S8 0 10 0 t,74 24 Pt05 00'3 0• St7 tap-s4 0E-03 36E0-o a-ar

000 COres Proap~mnrportw O•m• ootla L4 23.502 rat a a so.2s stn Para Oat ro et rn9-.0 600-00 4rna to-a,.3+0
1oPt 2 003 12 An 2 60-sO r 00-c 660-cr 660-Or

084 "sa,, So l ~ e plap ertert o .BPM•IE ,NeA La 004 rat 0 0 26.55 or4 OtoI 033 to 3.t 3.00-s 120-Or 60-a 660a
000.5 003 70 A.D 5-sap 220-0 0 i rna, t-

EMS Cila Oarneotsti.art& Oiopp La t4,t2 rot o 0 10r5 508 P0r0 025 10 D 01 1.155 tao-o1r * a Ill 3540
P12 0053 m0 t atE-s oat-oo -.-a, I.-a,

Losorrlssopo•n apr S:•g•- Oag•goso p05 Matata os s osrot CM~r,'oToan - 0sta na -T •0 58-OrO 0 a,0 4 O.A12 354 PMrt 035 ta Si7 2.'5-54 I.•. rat-r .01o 71OEa1
PMos 0003 so ur o.7-01 020-00 240200 060-a,'

roast u250010r OPO darer DaiPie ponpa pmsoei r atl to erotprrrtr "SiA repta rap 5.25 0 1a, rat 5200 54 O~t°r 025 131 8.t 006-.03 020-ar 24E0-o oop-0r
00P23 00•3 r 3r Ar 6-at- 4 36-00 C7en n-at-a,•E0

U.N1on an~g elig- M-l R-0 YwI 155 O .w 16 i

elootay oI I ocoar 3644 rI

PrE=aryCa1roI,5 a PMrc0 1t .00 2I 46 Ir
Os i 00 .0 2 7 "3 14

eoa PrO SD Oa 3a. n too0 .

Oto, OAtt Oat 33 .0 ID

Otog j 0pta 2ir 03 2 2 00E0 00 1.-00E

P0_ 00 Oat or, S7 6

Oatat..eu,AP-42 ntO-Oa tora-soaotototNacrra osýsaCtoorateoPap- opramioerrrP tabrsr00.r 0esr1,71r Ill ratnoaIotS1too7,os'-oo14E,0aoatrnc

• 

SMC 

orr SU. 01"1'0." of AD Motorial. beep! Slall 

TIIbI.N~ 
MaI.rial Handling. "Drop Emissions" 

""". T"" 

~Ur1ClIIIng. 

E • k(O.OO32) x (U/S)u I (M/2)'" 
l!mlnlCJ11'1CtIt equaacn trcrn ..." .. 2 3M EdUon SectlCI'I 1324, Ncr.emtler:!006 

~...mcsSOltvrnOl11 Jro4ate!1a~8II0'41toCrusnerlTlain PrlrnaryCoTONQ 

MCMn;JStonIgeYardMiter\aI' EBNU 

CInISUIg(lnlOlJ:ot ~r!. R8IIoYII to erusrerITriln PrlrnaryCoTO NQ 

MCMrostoraoey.n:,MiUrlats EBAnI 

.o, 

M3len. ~811C'41 to CrushertTnIIn PrImary cCJtrtI ...... a 

MCr-4ro~geVwM~nats fB,,"1 

bapae CUU hClKed WIth Slag Mater!. RemlNl to CtusherlTnlln Prlrna.y CtrlIJ'"a NQ 

MCMn;J StMge VII'll Men.S EB Nel 

.e 

CfMJ'fO£mNaP~~. SOIClM5'forM{MdP~' 

hlCMrostctlgeYII'CMaenatS 

'" fBNea 

, .. PllCementotBamll' EBNe. 

'" EBNe. 

'" 

0.0 C~""rD.,.Plle 

'",""'fSm'" ~ 

on-ltu>ltUolizaaen.lnllly..,eo.SlteSOHCcmolldlilon :I 
IrotWInIl~Y""Mater1~1 64 (twol7CppolntS) 
PlacllmertorSan'ler 601 
SQ'ICC\oerrorN~en"neere:lHeI 9 

1.Ie ... T ...... dIft,1dV_SO'ICMrtol'MOo'edPies 1'" 

". .. 

". 
". .. 
,os 

.. 
''" 
,os 

''" 

IA18 

1.""8 

6.683 

6.'" 

!!6.700 

!!6.700 

4.914 

4.914 

'3.8811 

, .... 
3,700 

'.710 

1.155 

1,755 

11.~ 

11,!!!!O 

7,830 

7,83) 

1,871 

Ul71 

6,S61 

23,3J~ 

34,512 

58.612 

M/iltrlill RemCMl toCnJ'She"fTraIn 

'" 

" 

'DO 

Pertllnlof P~encOl Matetlllto 
Pile PUe til! HarcUd Mm:~. 

RemMel C""'~ Amwm 

,m 

"" 
'00 

'00 

,m 

'00 

'00 

'00 

'00 

'00 

'm 

'00 

" 

" 
" 

00' 

,..,., 
,..,.. 
1",18 

1."'8 

6,683 

E.'" 

2.451' 

..... 
, .... 

1,8:11 

7,8:D 

1,871 

1,871 

13,114 

13,7)1 

26,51)1 

34,'12 

(!I,S12 

5,859 

'" 

" 

". 

" 
" 

" 
'" 
'" 

'" 

" 
'" 

'" 

OJ, 

" 

PlllltUlIIII 

'" 

PM" 
PM" 
PMIO 

PMIO 
Ph\2.' 

"''' 
"''' """ "''' 

""" P." 
""" 
PhilO 

P"", 
""" 

PMIO p"". 

PMIO 
PM2,5 

PhilO 

" .. " 

PhilO 

PM" 

Prim.ryCCnD"OIArll PMIO 
P"'2.lI 

EB"'~' 

'" OC., 
'" 
'" ''"' '" 
'" ''"' '" 

'" ''"' OS, 

'" '31 ,., 

'" ''"' '30 

,." OC., 
'30 

'" ''"' 

'" "., 

'30 
''"' 

'" ''"' 

'" OC., 

The 'Orop emt,,1Or'I' tatter ICCCIUI't! fCJ trJe ~ach drq)pInll of marlllwl1le 
loaded or \llload«l, AlNugtItJ:Ittncropp'rQDtcUI'lwl'lenmlltfJ1.lsloa:led 
II1Up/la,ln!ltOPernll5lonlnllJ;ll"dwllll!lChlt'~WIIIr£IuQrdlnlfl! 
emIS'lOntICPIOr1'lOItp'otlSltl. 

TherentwolnlPpoItibtt:rucnttsl<-m8ta!l.~mMdt:DD'IIn,m*nal 
d~rect1ftotrain. ano cocr marta 

MIteIIII Mearl C.tllllleCl C.clRmd CaltlJao CllC:utatea CllclJ*CI 
MoIstJse wm Eml,,1On Emissions Eml,sICm Eml'JSlcns EmiSSIOnS 
corunt Speed Fa::u IslYel1 l'ldVear 

" " " 
" " " 
'" ", ,., 

" ,., , .. 
,., 
", '92 

'" '" '" 

" " 

" " 

" " 

" " 

'" '" 

8.7 1.9E-1M A Je·02 46EoOO 46E«IJ 
87 2Sf-CII 66E·03 S!E.{)1 6ge-Ol 
e,7 1.!lE4od 7.1e.o2 '-61:+00 46E+OO , , 
81 1,9f.OI 2'E-03 27£·01 2.1E-OI 
81 28f.Q! 38e.04 4a:·02 .oE-02 
87 1.9E4t ".1&03 2.1E·OI 2.re·01 

87 6ee-CD OOEoOO OOEoOO OCE+QJ 
8,1 1.(E.(D O.oe.oo O.oe.oo Oa:-oOJ 
8,7 66E43 7.Ie.OI 4.&E-oOI 4&:+01 

87 2.1E-CD 8.oe-02 84E.oo 8E-oOJ 
81 3.3E!.ot 12E-02 1.3E.oo 1.3;+00 
B.7 2.1E.c3 13E-C1 8,E+Q) 8E+m 

8.7 6.ee.03 O.OEoOO OOEoOO OCE+Ol 
87 6.8E-03 OOE+OO OOEoOO OCE+QJ 
8.1 6.ee-m ooe.oo OCE+Ol O.CE+oo 

8.1 4CE4t 61E·02 70E-oOO 7.CE+OJ 
8.7 60E-05 lOE-02 1.1E-oOO 1.1E+0l 
8.1 4.0E~ I.1E-Ol lDE-oOO 7(£+00 

S3E-001 1i:l:<-01 
alE+«! B.le..oo 

or 
6T 
'.T Ii.3E-oOl '3:+01 

81 1.9C-<W 68E.o2 4.3E+0l 
87 28E.Q! IOE·02 6&f·01 

8,7 3.7E-6I 1.5E·OI geE+oo 
8,7 ME-a! 2JE·02 1.5:+00 

87 24-61 13E·Ol 113:+00 
87 37£·a! 2DE·02 1.3E+00 

8.1 2.7£·1)1 1.5E·OI 
87 4.1E-05 2Jf·02 

8.7 4,2E.o3 2JE·01 
87 63E·04 3!1E·02 

9\E+1lI 
12:+00 

8:1:+00 
1.3:+00 

16E+OI 111:+01 
24E+OO 24E+00 

24E-oOI 2E+OI 
3.7E+DD 3.1E+0l 

AcM In~ ~Ye. 

8HQIJ'Ol'j OiP)/ 
~t:IS~~ (1ItSItI"f) 

01111' 000 

" os. 
'00 

'00 
000 

038 000 
006 COO 

'" " 
OOE+OO ,oe"" 

Al'rIuaI TotIl 
It:IS.yearl(~ect) 

eo 

" DC.'" 
'''' ... 
" " 

" ... 
,.. 
" 
" 6 



SMC

Off Site Disposal of All Materials Except Slag

Table N47
Material Handling -Actvlmenactlwe PUe Emissions
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The emiSSion factor includes the emissions frOm toedlnQ metenal (drop emissions) into the pile, eqUipment traffic m the storage area, and Vflf'ld erOSion. Sin09 It IS 
dlfficun to determine wl"lch piles will be removed in the nrst )/8Sf, the emiSSions assume aU the piles will be removed in the first year and they sra !iel! the actual 
Size Also assumes at! small Plies are done on 8 Friday With an Inaive weekend 
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The emission factor estimates emissions from the handing of material and the emissions from movementTable N-58 and traveling on the material, Some of these emissions estinates are double counted when the equipment

Heavy Equipment Operation iswortdngwithapfe,

Emission Factor Equations

Loader & Dozer Equation
PM10 lbs/hr = 0.75 (1.0(s)15) I (M)1 '4

PM2.5 lbslhr = 0.105 (5.7(s)112) 1 (M)1.3

Emission factor equations from AP-42 5th Ediion Supplement E, Table 11.9.1 October 1998

s M S

Heavy Hours of Operation Site AP-42
Equipment Estimated Material Average Particulate Calculated Calculated

Type Hours per Based on Materiel Slit Moisture Speed Size Emnssion Emissions
Day Content Content Factor

(hours) (hoursNear,) (mph) (Ibinour) (lb/day)

1at Year
Loader 8 1,200 15.77 9.17 PM10 2.11 16.9

-.PM2.5 0.92 7.4

Dozer 8 1,200 15.77 9.17 PMI0 2.11 16.9
PM2.5 0.92 7.4

Excavator 4 > 91 15.77 9.17 PM10 2.11 8.5
PM2.5 0.92 3.7

2nd Year
Loader 8 840 15.77 9.17 PM10 2.11 16.9

PM2.5 0.92 7.4

Dozer 8 840 15.77 9,17 PMIO 2.11 16.9
PM2.5 0.92 7.4

Excavator 15.77 9.17 PM10
PM2.5

8 hr Day 1st Year 2nd Year
let Year Loader Dozer Excavator PIPMI0 PM10 PM10

Work Days Work Days Work Days (lbs/day) (lbs/year) (ibs/year)
Pnimary Control Area .97 97 3 Primary Conrdlied Area 423 3,292 1,775

EB Area 33 33 20 EB Area 42.3 1,275 0
EB Staging Area . 21 21 EB Staging Area 33.8 721 '0

Staging Area Staging Area 33.8 . 0 1,775

2nd Year Loader Dozer. Excavator PM2.5 PM2.5 PM2.5

Work Days Work Days Work Days . (lbs/day) (Ibsl/year) (lbs/year)

Primary Control Area 53 53 Primary Contrdlled Area 18,4 1,433 773

EB Area EB Area 18.4 555 0
EB Staging Area EB Staging Area 14.7 314 0

Staging Area 53 53 Staging Area 14.7 0 773

Emissions are based on AP-42 Chapter 11.9 - Western Surface Coal Mining.

SMC 

Off Site Disposal of All Materials Except Slag 

Table N-58 
Heavy Equipment Operation 

The emission factor estmates emissions from the handling of material and 1I\e emissions from movement 
and traveling on 1I\e material. Some of these emissions estimates are double counted When 1I\e equipment 
is wor1<lng With a pHe. 

Emission Factor Equations 
Loader & Dozer Equation 

PM10lbslhr 
PM2.5 Ibs/hr 

= 0.75 (1.0(S)I.~ I (M)I.4 

= 0.105 (5.7(5)1.2) I (M)1.3 
Emission factor equations from AP-42 5th Edition Supplement E. Table 11.9.1 October 1998 

0 

s M 'S 
Heavy Hours of Operation Site AP-42 

Equipment Estimated Material Average· Particulate calculated 
Type Hours per Based on Matenal sin Moisture Speed Size Emission 

I~) Content Content Factor 
IhoursNear) 1%) 1%) Imoh) . Ilbhlour) 

lstYe.r 
Loader 8 1.200 15.77 9.17 PM10 2.11 

( ., PM2.5 0.92 

Dozer 8 1,200 15.77 9.17 PM10 2.11 
PM2.5 0.92 

Excavator 4 / 91 15 .. 77 9.17 PM10 2.11 
PM2.5 0.92 

2nd Year 
Loader 8 840 15.77 9.17 PM10 2.11 

PM2.5 0.92 

Dozer 8 840 15.77 9.17 PM10 2.11 
~M2.5 0.92 

Excavator 15.77 9.17 PM10 
PM2.5 

1st Year Loader Dozer Excavator 
WOr1< Days Wor1<Days WOr1< Days 

P~mary Control Area .97 97 3 Primary Con1rolled Area 
EBArea 33 33 20 EBArea 

EB Staglng Area 21 21 EB Staging Area 
Staging Area Staging Area 

2nd Year Loader Dozer . Excavator 
WorkDays Wor1<Days WOr1< Days 

Plimary Con1rol Area 53 53 Primary Con1rolled Area 
EBArea EBArea 

EB Staging Area EB Staging Area 
Staging Area 53 53 Staging Area 

ElllIsSions are based on AP-42 Chapter 11.9 - Western Surface Coal MIning. 
\ 

•• 

calculated '. 
Emissions 

IIb/dav) 

16.9 
7.4 

16.9 
7.4 

8.5 
3.7 

16.9 
7.4 

16.9 
7.4 

8 HrDay 
PM10 

(Ibslday) 
.' 42.3 

42.3 
33.8 
33.8 

PM2.5 
(Ibslday) 

18.4 
18.4 
14.7 
14.7 

" 

1st Year 2nd Year 
PM10 PM10 

(Ibslyear) (Ibslyear) 
3,292 1,775 
1,275 0 
721 '0 

0 1.775 

PM2.5 PM2.5 
(lbS!year) (Ibslyear) 

1,433 773 
555 0 
314 0 
0 773 

• 



SMC

Off Site Disposal of All Materials Except Slag

Table N-59
Unpaved Roadways - Access Road Tros1 edustions eutiz1d to estimte erassiono trIIm the oamrit -"P1t11 "e~taa Unpav , The.o npentiteteemissiosesettietad DOES aindsd peitilajte emissions tram the engines,

Predictive Emission Factor Equation la from AP-42 5th Edition Section 03.2,2
Industrial Site Unpaved Roads dated November, 2006

Equation (la), E = k(s/12)* (W/3 )b

Given Variables for Estimating Emissions
1.5 k = base emission factor for pounds of PM-10 particulate per vehicle mile traveled

0.15 k = base emission factor for pounds of PM-2.5 particulate pervehicle mile traveled

6.00 a = road surface silt loading (silt content iron and Steel Production)
31 W = average weight (tons) of vehicle traveling road

0.9 a = perTable 13.2.2-2. Constants for Equations ia and lb

0.45 b = per Table 13.2.2-2. Constants for Equations Is and lb

80% Percent of control, based on Fig. 13.2.2-5 for < 10un, one month re-application, 0.18 gal/yd
2 

petroleum rmsin

Uncontrolled Controlled Controlled Emissions Controlled Emissions

Truck Truck Daily 1stYear 2nd Year E E

Roadway Type Pollutant Trip Length Trips Trips Vehicle Vehicle Vehicle Emission Emission Individual Actual Max 1st Year 2nd Year

In and Out per per Miles Miles Miles Factor Factor Daily Daily Annual Annual

Day Project Traveled Traveled Traveled Equation Is Equation Is

(feet) (miles/dal) (miles/prolect) (miles/proiecti (pounds) (pounds) (pounds) (pounds)

On Site Material Excavation PMIO 2,000 24 66 9.09 25.0 2.30 0.46 4.18 4.18 104

Cover & Engineered Barrier Material Transport PM10 2,400 31 2,568 13,9 1,167 2.30 0.46 6.38 6.38 7,450

Off Site Material Removal (cover) PM1O 2,400 24 242 10.9 110 2.30 0,46 5.01 5.01 50.5

Off Site Material Removal (staging area) PM10 2,200 24 1,886 10.0 786 2.30 0.46 4.59 4.59 361

Dust Controi Truck (1 st Year PMM10 2,300 1 105 0,44 45.7 . 2.30 0.46 0.20 0.20 9.15

Dust Control Truck (2nd Year) . PMIO 2,300 1 150 - 0.44 65.3 2.30 0.46 0.20 0.20 30.0

On Site Material Excavation(cover) PM2.5 2,000 24 66 - 9.09 25.0 0.23 0.046 0.42 0,42 10

Cover & Engineered Barrier Material Transport PM2.5 2,400 31 2,568 13.9 1,167 0.23 0.046 0.64 0.64 745

Off Site Material Removal (cover) . PM2.5 2,400 24 242 10.9 . 110 0.23 0.046 0.50 0.50 5.1

Off Site Material Removal (staging area) . PM2.5 2,200 24 1,886 10.0 786 0.23 0,046 0.46 0.46 36

Dust Control Truck (1at Year) PM2.5 2,300 1 105 0.44 45.7 . 0.23 0.046 0.020 0.020 0.92

Dust Control Truck (2nd Year) PM2.5 2,300 1 150 0.44 65,3 0.23 0.046 0.020 0.020 3,0

TOTALS 1sttyear . 2nd Year
Daily Year Year

(pounds) (pounds) (pounds)

PM10 10.8 7,564 441
PM2.5 1.08 756 44,1

"Daily" is a maximum sum of 1st and 2nd Year daily estimates

• ' • 
SMC 
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Table N·59 
Unpaved Roadways • Access Road 

Tills eQulltion is utilized to estimate emissions rrom the movement olvehlcles on unpaved roadways. The 
particulate emissions esl,matad DOES mduda particulate emissions from the engines 

Predictive Emission Factor Equation 1a from AP-42 5th Edition Section 13.2.2 
Induatrlal Site Unpaved Roads dated November, 2008 

Equation (1a), E = k (sl12)" (W/3)b 

Given Variables for Estimating Emissions 
1.5 k = base emission factor for pounds of PM-l0 particulate per vehicle mile traveled 

0.15 k = base emission factor for pounds of PM-2.5 particulate per vehicle mile traveled 
6.00 s = road surface si~ loading (silt content Iron and Steel Production) 

3t W = average weight (tons) of vehicle traveling road 
0.9 a = perTable 13.2.2-2. Constants for Equations 1a and 1b 

0.45 b = perTable 13.2.2-2. Constants for Equa~ons 1a and 1b 

80% Percent 01 control, based on Fig. 13.2.2-5 for < 10um, one month re-application, 0.18 gallyd' petroleum resin 

TrucK TrucK Daily 1st Year 
RoadWay Type Pollutant Trip Length Trips Trips . Vehicle Vehicle 

Inand Out per 
" 

per Miles Miles 
Day Project Traveled Traveled 

2nd Year 
Vehicle 
Miles 

Traveled 
(feet) (miles/day) (miles/project) (miles/project) 

On Site Material EJO:avation PM10 2,000 24 66 9.09 25.0 
Cover & Engineered Barrier Material Transport PM10 2,400 31 2,568 13.9 1,167 
Off Site Material Removal (cover) PM10 2,400 24 242 10.9 110 
Off Site Marerial Removal (staging area) PM10 2,200 ~4 1.886 10.0 786 
Dust Control TrucK (1st Year) PM10 2,300 1 105 0.44 45.7 
Dust Control TrucK (2nd Year) PM10 2,300 1 150 0.44 65,3 

On Site Marerial Excavatlon'(eoysr) PM2.5 2,000 24 66 9.09 25.0 
Cover & Engineered Bahier Material Transport PM2.5 2,400 31 2,568 13.9 1,167 
Off Site Material Removal (cover) PM2.5 2,400 24 242 10.9 110 
Off Site Material Removal (staging area) . PM2.5 2,200 24 1,886 10.0 786 
Dust Control Truck (1 st Yea r) PM2.5 2,300 1 105 0.44 45.7 
Dust Control Truck (2nd Year) PM2.5 2,300 1 150 0.44 65.3 

v 

, 
, 

" 

• 

Uncontrolled Controlled Controlled Emissions Controlled Emissions 
E E 

Emission EmiSSion Individual Actual Max 1st Year 2nd Year 
Factor Factor Daily Dally Annual Annual 

Equation'1a Equation 1a 
(pounds) {pounds) (pounds) (pounds) 

2.30 0.46 4.18 4.18 104 
2.30 0.46 6.38 6.38 7,450 
2.30 0.46 5.01 5.01 50,5 
2.30 0.46 4.59 4.59 361 
2.30 0.46 0.20 0.20 9.15 
2.30 0.46 0.20 0.20 30.0 

0.23 0.046 0.42 0.42 10 
0.23 0.046 0.64 0.64 745 
0.23 0.046 0,50 0.50 5.1 
0.23 0.046 0.46 0.46 36 
0.23 0.046 0.020 0.020 0.92 
0.23 0046 0.020 0.020 3.0 

TOTAlS 1st year 2nd Year 
Daily Ye.r Year 

(pounds) (poU'1ds) (pounds) 

PM10 10.8 7,564 441 
PM2.5 1.08 756 44.1 

"Daily" is a maximum sum of 1st and 2nd Year daily es~mates 
, 

, 
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Table N-60
Paved Roadway Emissions

Predictive Emission Factor EMuatlon from AP-42 5th Edition Chaoter Section 13.2.1 Paved Roads. November 2006
Annual

Daily
Hourly

E=

k=
sL =
W3
C=

N=
451592

E= [(k(sL/2)^0.65) x (W/3)^ 1.5-C]y453.592
E= [(k(sL/2)A0.65) x (W/3)A 1.5- C] (1- P/(4N))/453.592
E=. [(k(sL/2)^ 0.65) x (W/3 )A 1. 5- q (I -1. 2P/N)/453.592

Truck Welaht
Average Weight 31 tons

particulate emission factor (pounds/mile traveled)
particulate size multiplier for particulate size range
sL = road surface silt loading (grams per square meter for Iron & Steel Production))
average weight (tons) of the vehicles traveling the road
emission factor for 1980's vehicle fleet exhaust brake wear, and tire wear
119 (number of wet days with at least 0.01" of precipitation)
365 (number of days in the averaging period)
Conversion factor (1 pound = 453.592 grams)

Roadway Tv2es
Roadway with <500 vehicles/day 100%

Work Months Mo
0 Winter Months (total of 5 per year)
5 Non-Winter Months (total of 7 per year)

C-

Mlleace Estimates

On Site Material Excavation (cover)
Cover & Engineered Barrier Material Transport

Soil Material for Relocated Pile Areas
Off Site Material Removal (cover)

Dust Control Truck

Total Numler of Trucks

1,650 Trip Length (feet) one way
1,650 Trip Length (feet) one way
1,650 Trip Length (feet) one way
1,650 Trip Length (feet) one way
1,650 Trip Length (feet) one way

. 66 trucks/project
2,568 trucks/project

242 trucks/project
150 trucks/project-
I rPl +- i--•/ri-+

24 trucks/day
31 trucks/day

24 trucks/day
1 trucks/day1st Year

"•nr V==r

sL W Number of Miles k C E
Silt Loading Average Per Roadway Type Pollutant Base Wear & Tear Emission Factor Emissions

Roadway Type Year Vehicle Weight Multiplier Factor Day Year Day .1st Year 2nd Year
Day Project Non-Winter Non-Winter Months Non-Winter Non-Winter Non-Winter

(g/m^2) (tons) (gNMT) (gNMT) (lbs/mile trvld) (lbs/mile trvld) (lb/day) (Ib/yr) • (lb/yr)

On Site Material Excavation (cover)
Roadway with <500 vehiclestday 5.8200 30.91 15 41 PM10 7.3 0.2119 9.8E-01 1.1E+00 14.7 43.95
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.5E-01 1.6E-01 2.21 6.61

Cover & Engineered Barrier Material Transport
Roadway:with <500 vehicles/day 5.82 31 19.11 1,605 PM10 7.3 0.2119 0.98 1.1E+00 18.7 1.7E+03
Roadway with <500 vehicles/day PM2,5 1.1 0.1617 1.5E-01 1.6E-01 2.81 2.6E+02

Off Site Material Removal (cover)
Roadway with <500 vehicles/day 5.82 31 15 151 PM10 7.3 0.2119 9.8E-01 1.1E+00 14.7 161.17
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.5E-01 1.6E-01 2.21 24.24

Dust Control Truck
Roadway with <500 vehicles/day 5.82 31 1 94 PM10 7.3 0.2119 9.8E-01 1.1E+00 0.61 1.OE+02
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.5E-01 1.6E-01 0.09 1.5E+01
Roadway with <500 vehicles/day 5.82 31 1 66 PM10 7.3 0.2119 9.8E-01 1.1E+00 0.61 69.92
Roadway with <500 vehicles/day PM2.5 1.1 0.1617 1.5E-01 1.6E-01 0.09 10.52

Totals PM10 30.0 1,810 275

PM2.5 4.51 272 41.4

"Daily" is a maximum sum of 1st and 2nd Year daily estimates

SMC 
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Table N-60 
Paved Roadway Emissions 

P[Jdjctlye Emission Factor Equation from AP-42 5tb Edition Chaptlr Section 13.2.' Pavcd Roads Noyemb@r20QS 
Annual E = [( k ( sLl2 ) "065) x (W 13) " 1.5 - CV453.592 

nuckWelght 
Average Weight 31 tons 

Daily E= [(k(sLl2)"0.65) x (W/3)"1.5-C](1-P/(4N))/453.592 
HourlyE=. [(k(sLl2)"0.65) x (W/3)"1.5-C](1-1.2P/N)/453.592 

particulate emission factor (pounds/mile traveled) 
particulate size multiplier for particulate size range 

E = 
k = 

sL = 
W= 
C = 
P = 
N = 

sL = road surface silt loading (grams per square meter for Iron & steel Production)) ~ 
average weight (tons) of the vehicles traveling the road 
emission factor for 1980's vehicle fleet exhaust brake wear, and tire wear 
119 (number of wet days with at least 0.01" of preCipitation) 
365 (number of days in the averaging period) 

453.592 Conversion factor, (1 pound = 453.592 grams) 

"Mileage Est1rnlwa 

On Site Material Excavation (cover) 
Cover & Engineered Barrier Material Transport .-' 

,Soil Material for Relocated Pile Areas 
Off Site Material Removal (cover) 

Dust Control Truck 

1,650 Trip Length (feet) one way 
1,650 Trip Length (feet) one way 
1,650 Trip Length (feet) one way 
1,650 Trip Length (feet) one way 
1,650 Trip Length (feet) one way 

sL, W I Number of Miles 
Silt Loading Average Per Roadway Type 

Roadway Type Year Vehicle Weight ' 
Day Project 

(g/m"2) (tons) 

On Site Material Excavation (cover) 
Roadway with <500 vehicles/day 5.8200 30.91 15 41 
Roadway with <500 vehicles/da'y 

Cover & Engineered Barrier Material Transport 
Roadway with <500 vehicles/day 5.82 31 19.11 . 1,605 
Roadway with <500 vehicles/day 

Off Site Material Removal (cover) 
Roadway with <500 vehicles/day 5.82 31 15 151 
Roadway with <500 vehicles/day 

/ 

Dust Control Truck 
Roadway with <500 vehicles/day 5.82 31 1 94 
RoadWay with <500 vehicles/day 
Roadway with <500 vehicles/day 5.82 31 1 66 
Roadway with <500 vehicles/day 

-

Pollutant 

, 

PM10 
PM2.5 

PM10 
PM2.5 

PM10 
PM2.5 

PM10 
PM2.5 
PM10 
PM2.5 

1st Year 
2nd Year 

k 
Base 

Multiplier 

(gNMT) 

\ 

7.3 
1.1 

7.3 
1.1 

7.3 
1.1 

7.3 
1.1 
7.3 
1.1 

RoadWay Types 
Roadway with <500 vehicles/day 

I 

wom Months .~ 

% of Miles 
100% 

o Winter Months (total of 5 per year) 
5 Non-Winter Months (total of 7 per year) 

Total Number of !rusks 

C 

66 trucks/project 
2,568 trucks/project 

242 trucks/project 
150 truckslproject~~-
105 trucks/oroiect r 

E 

24 trucks/day 
31 trucks/day 

24 trucks/day 
1 trucks/day 

Wear & Tear Emission Factor 
Factor Day Year Day 

Non-Winter Non-Winter Months Non-Wnter 
(gNMT) (Ibs/mile trvld) (lbSimile trvld) (Ib/day) 

, 

0.2119 9.BE-01 1.lE+00 14.7 
·0.1617 1.5E~01 1.6E-01 2.21 

0.2119 0.98 1.1E+00 18.7 
0.1617 1.5E-Ol 1 .. 6E-01 2.81 

0.2119 9.8E-01 1.1E+00 14.7 
0.1617 1.5E-Ol 1.6E-01 2.21 

0.2119 9.8E-01 1.1E+OO 0.61 
0.1617 1.5E-01 1.6E-01 0.09 
0.2119 9.8E-01 1.1E+00 0.61 
0.1617 1.5E-01 1.6E-01 0.09 

Totals PM10 30.0 
PM2.5 4.51 

Emissions 
·1st Year 

Non-Winter 
(Iblyr) 

1.7E+03 , 
2.6E+02 

1.0E+02 
1.5E+01 

1,810 
272 

"Daily" is a maximum sum of 1st and 2nd Year daily estimates 

• 

2nd Year 
Non-Wnter 
. (Iblyr) 

43.95 
6.61 

( 

161.17 
24.24 

69.92 
10.52 

275 
41.4 

,-. 
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Table N-61
Exposed Ground Area Emissions This table estimates the emissions due to wind erosion to an

exposed ground area. Emissions will only occur when the
exposed ground is not vegetated.

Emission Estimates
Total

Material Area Year of Calendar Exposed Ground Exposed Ground Particulate Emission Year Year Total
Type Operations Days Area Area Size Factor Daily 1 2 Project

(day/year) (sq ft) (acre) (ton/acre/year) (lbs/day) (lbs/year) (lbs/year) (lbs/project)

Exposed Ground Areas Primary Control Area 1st year 210 310,687 7.13 TSP 0.38 14.85 3,119 3,119

Exposed Ground Areas EB Area 2nd Year 147 242,224 7.13 TSPý 0.38 14.85 2,182 2,182

Exposed Ground Areas Staging Area 2nd Year 147 21,780 0.5 TSP 0.38 1.0 153 153

Daily Daily Daily Annual Annual
Aerodynamic Particle 24 hour 8 Hour 16 hour 1st year 2nd year

Size Multiplier (lbs/day) (lbs/day) (lbs/day) (Ibs/year) (lbs/year)

Primary Control Area PM30 0.74 10.99 3.66 7.33 2,308
PM10 0.35 5.20 1.73 3.47 1.092
PM2.5* 0.053 0.79 0.26 0.52 165

EB Area PM30 0.74 10.99 3.66 7.32 1,615

PM10* 0.35 5.20 1.73 3.46 764
PM2.5* 0.053 0.79 0.26 0.52 116

Staging Area PM30 0.74 0.77 0.26 0.51 113

PM10* 0.35 0.36 0.12 0.24 53.6
PM2.5* 0.053 5.5E-02 0.018 0.037 8.11-

Emission factor is from AP.42 Chapter 11.9.1, Table 11.9-4 - Uncontrolled Particulate Emission Factors for Open Dust Sources at Western Surface Coal Mines. Emission rate is an average for a
year, typically emission rates decay sharply with time. From the time an area is disturbed until the new vegetation emerges or the surface is covered by rock, all disturbed areas are subject to wind
erosion. This emission estimate assumes that the area will be become vegetated or will be covered with rock at the end of the second year. It is assumed that the project will start in

*The PM10 and PM2.5 emission factor has been adjusted from the PM30 emission factor, Table 11.9-4 refers to Section 13.2.5 (then to Section 13.2.4) which presents a distribution of particle sizes

that are comparable for fugitive dust sources where wind speed is a factor.

Physical properties of the material used for development of the emission factor:
silt range of 5.1 - 21 with a mean of 15
moisture range of 2.8 - 20 with a mean of 6.9

Physical properties of the sand/gravel:
sift range of 1.2 - 4.2 with a mean of 2.16 (site specific data)
sand moisture content, a mean of 7.4 (AP-42 Table 13.2.4-1).

• SMC 

Off Site Disposal of All Materials Except Slag 

Table N-61 
Exposed Ground Area Emissions 

~ 

Total 
Material Area Year of Calendar 

This table estimates the emissions due to wind Elrosion to an 
exposed ground area. Emissions will only occur when the 
exposed ground is not vegetated. 

Exposed Ground Exposed Ground Particulate Emission 

." 

Emission Estimates 

Year Year Total 
Type Operations Days Area Area Size Factor Daily 1 2 Project . 

(day/year) (SQ ft) (acre) (ton/acre/yea r) (lbs/day) (lbs/year) (Ibs/year) (Ibs/proiect) 

Exposed Ground Areas Primary Control Area 1st year 210 310,687 7.13 TSP 0.38 14,85 3,119 3,119 

Exposed Ground Areas EB Area 2nd Year 147 242,224 7.13 TSP/ 0.38 14.85 2,182 2,182 

Exposed Ground Areas Staging Area 2nd Year 147 21,780 0.5 TSP 0.38 1.0 153 153 
~ 

~ -

Daily Daily Daily Annual Annual 
Aerodynamic Particle 24 hour 8 Hour 16 hour 1st year 2nd year 

Size MuHiplier " (Ibs/day) (Ibs/day) (Ibs/day) Obslyear) (Ibs/year) 
, 

" 

Primary Control Area PM30 0.74 10.99 3.66 7.33 2,308 
PM10' 0.35 5.20 1.73 3.47 1,092 
PM2.5· 0.053 0.79 0.26 0.52 165 

EBArea PM30 0.74 10.99 3.66 
/ 

7.32 '-', 1,615 
PM10' 0.35 5.20 1.73 3.46 764 
PM2.5· 0.053 0.79 0.26 0.52 116 

Staging Area PM30 0.74 0.77 0.26 0.51 113 
PM10' 0.35 0.36 0.12 0.24 53.6 
PM2.5· 0.053 5.5E-02 0.018 0.037 8.11· 

Emission factor is from AP-42 Chapter 11.9.1, Table 11.9-4 - Uncontrolled Particulate Emission Factors for Open Dust Sources at Western Surface Coal Mines. Emission rate is an average for a 
year, typicany emission rates decay sharply with time. From the time an area is disturbed until the newvegetalion emerges or the surface is covered by rock, all disturbed areas are subject to wind 
erosion. This emission ~timate assumes that the area wi!1 be become vegetated or will be covered with rock aLthe end of the second year. It is assumed that th~ project "'1!1 start in 

*The PM10 and PM2.5 emission factor has been adjusted from the PM30 emission factor, Table 11.9-4 refers to Section 13.2.5 (then to Section 13.2.4) which presents a distribution of particle sizes 
that are comparable for fugHive dust sources where wind speed is a fa~tor, 

Physical properties of the material used for development of the emission factor: 
silt range of 5.1 - 21 wHh a mean of 15 
moisture range of 2.8 - 20 wHh a mean of 6.9 

Physical properties of the sand/gravel: 
silt range of 1.2 - 4.2 with a mean of 2.16 (sHe specific data) 
sand moisture content, a mean of 7.4 (AP-42 Table 13.2.4-1) 

\ 
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Table N-62
Off-Road Diesel Engine Emissions

These estmates for the operation of heavy equipment only estimate the emissions from the engine of the equipment, which would
emitted from the exhaust, A portion of the particudate emlissions are double counted due to the testing methods V*Wn developing the
emissions factors assodated with the piles.

154 Estmated HPi
7.61 Estlmeted Fuel Use (gateir besed an 7.05 lbs/gal)

0.0015 % (10 ppm) Suilf paercoentge contena In fuel

Ist Ye- 100 days

SHoar per Day
97 Days/ew In Pdmary Control Area

33 Dey~arew In ED Area
na DeysN In Slaging Area
21 DaysYesw . E6 Staging Are.

1200 Hours par YVee, Tftal

2N'1 Year 105 days

0 Hours per Day

105 Days perYear

03 DaysYeNr In Primeay Control Area

63 DaysNear I Slagtig Area

840 Hours per YVar. Totld

132 Estimated HIP
7.06 Estimteed Fuel Use (g athf based an 7.05 lIs/gal)

0.0015 % (15 ppm) Sulfurperceotege content In fuel

W0lYe.: 150 days

8 Houes per Day
97 DaysteeartrPrimayControlArea

33 Days/Year in E6 Area

na DynsYear. lnStaghng Area
21 Daysneffar In ED Staging Area

1200 Housl par Year, Totad

2nd Year: 105 days

0 Heors par Day
105 Days perYear
53 Days/ear InPlmey Control Are

145 Estilmaed HP

71 Estilmatd Fuel Us. (gablsowbed .n 7.05 lbl/gl)

0.0015 % (15 ppm) Soltur-porcerdage conrent In fuel

IV Year: 150 days

4 Hoers peroay
3 Deystlear In Primary Control Area

20. D0ysiYear In EB Area

0 DDreStrf 6n tlling Area

0 DayeftehinEBStleongAns a

91 Hour perYer, Taint

53 Days/etaar In Staging Aree

840 Hours per Year. Total

Pollutant Area Emission Loader Dozer Excavator Totals

Factor

Units Emission Daily 1 st Year 2nd Year Emission Daily 1st Year 2nd Year Emission Daily 1 st Yew 2nd Year Daily lst Year 2nd Yew

Factor (lbsiday) (Ilbsyear) (tislyear) Factor (Ibs/day) (Ibs/year) (lbs/year) Factor (lbs/day) (Ilbs/year) (Ibs/year) (lbs/day) (Ils/year) Olbslyear)

PM Primary Control Area girp-hr 0.400 1.023 98.9 53.7 0.400 0.931 90.1 48.9 0.400 0.511 1.41 2.47 190 . 103

EB Area g0d-nt 0.400 1.023 33.5 0.400 0,931 30,5 0.400 0.511 10.2 2.47 74.1

Staging Area ge-hr 0,400 1.023 53.7 0.400 0.931 48.9 1.96 103

EB Staging Area gf/h-hr 0,400 1.023 21.8 0.400 0.931 19.9 1.95 41.7

NOx Primary Control Area gaf-hr 4.50 5.6 556 302 4.50 10,48 1,013 550 4.50 5.75 15.8 22.0 1.585 852

EB Area gRp-hr 4.50 5.8 100 4.50 10.48 343 4.50 5.75 115 22.0 046

Staging Area g/he-fe 4.50 5, 302 4.50 10.48 550 16.2 052

ED Staging Area g InpVh 4.50 5.6 123 4.50 10.48 223 16.2 . 346

sx PrilmryControlArea ibA.000gias 0.213 0.013 1.25 0.68 0.213 0.012 1.160 0.63 .0.213 0.27 0.75 0,30 3.17 1,31

EB Area lb/1.000 geds 0.213 0.013 0,424 0.213 0.012 0.394 0,213 0.27 5,4 0.30 6.27

Staging Area IbA. 000 geal 0.213 0.013 0.68 0.213 0.012 0.63 0.025 1.31

EB Staging Area 1i1,.000 gas 0.213 0.013 0.277 0.213 0,012 0,257 0,025 0.53

Assurpeons: ThepayloaderIsa LSOEVohssO ha 145 HP qnen•acavatris aCaerpiar22Swnal145 HP enoinellIn*hdour Is aCaerplllar0D5H132 HPaeng•ne. Emissinfatlors mfrm USEPA RalsonNo. NR002A ExhwesiEmissioneFtraforNnrol oedEngine Madehng-Compression-
Ignon. dised Februwy 13.1696 . revsed Jun. 16.106.98. For Ihe emission estimaese a Nos af nd PM It Is asSoed that lIhe equipment maenfactured betanen 2003 ernd 2006 "ich vuld be ragueled urnder Tier 2 requiremeons. The Ses emissiomare based on fuel slrw consentr.

• 
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Table N-62 
Off-Road Diesel Engine Emissions 

1"5 Estimated t-P 
7.61 E1tlmlltd FUll Ust (gaLtlr based on 7.05 Ibllge!) 

0.0015 .. (15 ppm) StJrurptrctniege cort.,.lnfull 

PolUtant 

PM 

NOx 

SOx 

1s1 Year: 150 deJYs 

8 Hours ptrDty 
97 Olljllf,. In PrlmllYConirol Area 

33 DiffiN,. I" EB Ar .. 
ne DIlflIf,.1n Stagng Area 
21 CtIfJ('f,.InE8staglngArel 

1200 Hoursp.rVllr, Total 

2nt1 Yeor; 105 days 

8 Hours pe .. Dey 
1050..,., ptrV,ar 
53 Olf)'lff •• ln Prlm.-y Control At .. 

IUD Hours pel' V .. ,. Totel 

Area Emission 

factor 

Units EmiSSion 

Factor 

Primary Control Area g"1>'" 0.400 

EBAraa a"1>-" 0.400 

staging Area a"1>-" 0.400 

EB Staging Area a ...... ·., 0.400 

Primary Control Area gAf>." 4.50 

EBArea a"1>·" 4.50 

staging Area g"1>." 4.50 

EB Staging Area g"1>." 4.50 

Primary Control Are~ Ibl1.000 gill. 0.213 

EBArea 1bl1.000 g •• 0.213 

Staging Area 1t1I1.000gall 0.213 

EB Staging Area 1bl1.000 gas 0.213 

Daily 

(lbslday) 

1.023 

1.023 

1.023 

1.023 

5.8 

5.8 

5.8 

5.8 

0.013 

0.013 

0.013 

0.013 

Loader 

15tYear 

(lbs/year) 

98.9 

33.5 

21.8 

556 

188 

123 

1.25 

0.424 

0.2n 

These estimates for the operation of heavy equipment orly estimate the emissions from the engine of the eql.ipmert. wt'ich would 
emitted from the exhaust, A portion of the partlclJate emissions are double colSrted due to the testing methods v.tlen devebping the 
emissions factors associated with the piles. 

2nd Year 

(bslyo;ar) 

. 53.7 

53.7 

302 

302 

0.68 .. 

0.68 

IIaW 
132 Esl1mat.d I-P 

7.08 Esttmettd FUll Use (g1Mu' bastd on 7.05 b.Jg8l) 

0.0015 '" (15 ppm) SlMurptrclntagt contt"" In full 
1s! Yetil: 150 d8)'3 

8 Hours p.rDey 
9701ljl1Y •• InPmnrryControIA .... 

33 DIlfSIf •• In ea Art. 

na 011)'11(,. In Stlgk'lg Arta 

21 OIl'P.IY •• ln EB staging Area 
1200 Hours p.r V •• r, Total 

;!nd Yetii" 105 days 

e Hours p.rDay 

1015 Days p.rV.er 

53 O'fSff •• InPdmfI'J Control Are. 

53 CeysH •• ln Staghg Ar .. 

840 Hours p.r V.er. Tot.1 

Dozer 

Emission Daily 1st Year 

Factor (lbslday) (lbslyear) 

0.400 0.931 9Q.l 

0.400 0.931 30.5 

0.400 0.931 

0.400 0.931 19.9 

4.50 10.48 1.013 

4.50 10.48 343 

4.50 10.48 

4.50 10.48 223 

0.213 0.012 1.166 

0.213 0.012 0.394 

0.213 0.012 

. 0.213 0.012 0.257 

2rd Year 

(lbslyear) 

4&9 

48.9 

550 

550 

0.63 

0.63 

IIWIIIIl 
'''15 E.lftui.d HP 

7.61 Estlmtlad Fuel Us. (galttl' b_ed on 7.Q5Ibllgel) 

0.0015' (16ppm)Sufurp.rt.rt.gt corttnllnfu.1 

1stYa"r: 150d¥ 

" Helin p.rO.,-
3 DeyllYe.lnprmIrfCortroIAre. 

20, D8ylIfe.1n EB Area 
o DlI)'SI'fe.1n Staging Area 

o Ol)'ll'ft.1n E~ Staging Area 

91 Ho," perVear, Total 

Excavator 

Emission Daily 1st Year 

Factor (Ibslday) (lbslyear) 

0.400 0.511 1.41 

0.400 0.511 10.2-

4.50 5.75 15.8 

4.50 5.75 115 

.0.213 0.27 0.75 

0.213 0.27 5.4 

2nd Year 

(lbslyear) 

Totals 

Dally 1st Year 2nd Year 

(lbslday) (bsiyear) (lbslyear) 

247 190 103 

2.47 74.1 

1.98 103 

1.95 41.7 

22.0 1.585 852 

22.0 646 

16.2 852 

16.2 346 

0.30 3.17 1.31 

0.30 6.27 

0.025 1.31 

0.025 0.53 

-Assumption •. The peyloc.r II' L60E Volw 'tIfth. 145 HP 'nglnt. 'xCMor 11 • Cllerpllllr 22B wlh a 145 .." .ngln •. and tht domrls I clI.rpm« CI5H 132 .." engln •. Emission factol'1 Ire (rom USEPA R.por1 No. flit OOM ExheuJt Emission Feetors for Nonro.d Engl,.. ModlUng Compre'ltor.
IgnOon. dlled February 13, 1998 ... vts.d J...,. 15. 1998. For th •• mlaslon .$llmat .. or NOlI and PM n Is _sum.d thlt thl eq~ment wa menJfec:lU'td b.M.n 2003 and 2006 whiCh WO\Ild b. r.gu!lIed und.r Tier 2 ",qunm.rtl. The SOx .mflltons .. bas.d on fu.ls\.IlfU' content. 

/ 
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Table N-63
On-Road Engine Emissions
EPA Model MOBILE 6.2

EPA ModelIMOBILE6,2 estimates emission rates fora variety of vehide classes. The emissorins estimates are
the engine ecausst emikssios. The emissions below are for to classes of heavy duty diesel vehides.

Maximum Miles per Day
HDDV6A Miles per Day 52.2
HDDV8B Miles per Day 52.2

Miles per 1st Year
HDDV8A Miles per Year 2,000
HDDV8B Miles per Year 2,00

Miles per 2nd Year
HDDV8A Miles per Year 376
HDDV8B Miles per Year 376

Idling
Total hours of idling on site per day 1

1st Year - Total hours of idling on site 150
2nd Year - Total hours of idling on site 105

Engineered Barrier and Drainage Material
Trucks per day 40

Trucks for I st Year 2,668
Trucks for 2nd Year 0

Miles per truck 1.08

On Site Material Excavation (cover)
Trucks per day 24

Trucksfor IstYear 66
Trucks for 2nd Year 66

Miles per truck 1.00

Off Site Material Removal (staging area)
Trucks per day 24

Trucks for 1st Year 1,886
Trucks for 2nd Year 943

Miles per truck 0.42

Off Site Material Removal (cover)
Trucks per day 24

Trucks for I st Year 242
Trucks for 2nd Year 121

Miles per truck 1.08

Dust Control Truck
Trucks per day 1

Trucks for 1st Year 105
Trucks for 2nd Year 150

Miles per truck 1.08

Pollutant Operating HDDV8A HDDV6B
Condition (Heavy Duty Diesel Vehicle. >60.000 GVW) (Heavy Duty Diesel Vehicle - 33,001 - 60,000 GVWV)

1st Year 2nd Year 1st Year 2nd Year
grams/mile grams/hour pounds/day pounds/year pounds/year grams/mile grams/hour pounds/day pounds/year pounds/year

PM1O/PM2.5 10 mph average 0.254 NA 0.0292 1.12 0.21 0.25 NA 0.0290 1.11 0.21
Idling NA 1.0040 0002 0.33 0.23 NA 1.0040 2= 0.33

0.0314 1.45 0.44 0.0312 1.44 0.44

S02 10 mph average 0.0144 NA 1.7E-03 0.06 0.01 0.015 NA 1.7E.03 0.07 0.01

NOx 10 mph average 12.3 NA 1.412 54.1 10.2 13.9 NA 1.603 61.40 11.5

2PM10PM2.5
Daily 1 st Year 2ndt Year Daily 1st Year 2ndt Year Daily lstYear 2ndt Year

lbs/day lbs/year lbs/year. lbs/day lbs/year lbs/year lbs/day lbs/year lbs/year

Primary Control Area (see below) 0.0104 0.72 0.22 5.7E-04 3.3E-02 6.1E-03 0.503 28.88 5.43
EB Staging Ares (see below) 0.0104 .0.72 5.7E-04 3.3E-02 0.503 28.88

Staging Area (see below) 0.0104 0.22 5.7E-04 6.1E-03 0.503 5.43
Roadways (50%) 0.0313 1.45 0.44 1.7E-03 6.5E-02 1.2E-02 1.508 57.8 10.9

__iiu -ui -An. a ;c way -i __i -v~~ .ilc ci tU-e ;lliiil~ I Ioo ... All .dc Iacle ui; -iw !d- - IV lie _ =-

emissions for non-roadway emissions are equally divided among each area.
e . e on rs n u e . sta- per ay. pa cua-m- S rome rs or ess, s een assum L . e

• • 
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Table N-63 
On-Road Engine Emissions 
EPA Model MOBILE 6.2 

EPA ModeIMOBILE6.2e$timates emiSSion rates fora variety of vehicle classes. The emissions estimates are 
the engine exhaust emissions. The emissions below are for two classes of heavy duty diesel wllcles. 

Maximum Miles per Day 
HDDV8A Miles per Day 
HDDVaa Miles per Day 

Miles per 1st Year 
HDDV8A Miles per Year 
HDDV8B Miles per Year 

Miles per 2nd Year 

Idling 

HDDV8A Miles per Year 
HDDV8B Miles per Year 

Total hours of idling on site per day 
1st Year· Total hours of idling on site 

2nd Year· Total hours of idling on site 

Pollutant 

PM10/PM2.5 

502 

NOx 

Primary Control Area (see belovv) 
EB S1aging Area (see belovv) 

Staging Area (see belovv) 
Roadways (50%) 

52.2 
52.2 

2,000 
2,000 

376 
376 

1 
150 
105 

Operating 
Condition 

10 mph average 
Idling 

10 mph average 

10 mph average 

Daily 
Ibs/day 

0.0104 
0.0104 
0.0104 
0.0313 

grams/mile 

0.254 
NA 

0.0144 

12.3 

Ptrj1QlEM6 ~ 
1st Year 
Ibs/year 

0.72 
.0.72 

1.45 

Engineered Barrier and Drainage Material 
Trucks per day 40 

Trucks for 1st Year 2,568 
Trucks for 2nd Year 0 

Miles per truck 1.08 

HDOVSA 
(~eavy Duty Diesel Vehicle· >60,000 GVW) 

1st Year 2nd Year 
gramslhour pounds/day pounds/year poundslyear 

NA 0.0292 1.12 0.21 
1.0040 ~ ~ ~ 

0.0314 1.45 0.44 

NA 1.7E-03 0.06 0.01 

NA 1.412 54.1 10.2 

~ 
2ndtYear Daily 1st Year 
Ibslyear· Ibs/day Ibslyear 

0.22 5.7E·04 3.3E-02 
5.7E.Q4 3.3E.Q2 

0.22 5.7E·04 
0.44 1.7E·03 6.5E·02 

• 

On Site Material Excavation (Cover) oit Site Material Removal (cover) 
Trucks per day 24 T rucks per day 24 

Trucks for 1st Year 66 Trucks for 1st Year 242 
Trucks for 2nd Year 66 Trucks for 2nd Year 121 

Miles per truck 1.00 Miles per truck 1.08 

Off Site Material Removal (staging area) Dust Control Truck 
Trucks per day 24 T rucks per day 1 

Trucks for 1st Year 1,666 Trucks for 1st Year 105 
Trucks for 2nd Year 943 Trucks for 2nd Year 150 

Miles per truck 0.42 Miles per truck 1.08 

HOOVSS '-
(Heavy Duty Diesel Vehicle· 33,001 .60,000 GVW) 

1st Year 2nd Year 
grams/mile grams/hour pounds/day pounds/year poundslyear 

0.25 NA 0.0290 1.11 0.21 
NA 1.0040 ~ ~ ~ 

0.0312 1.44 0.44 

0.015 NA 1.7E.Q3 0.07 0.01 

13.9 NA 1.603 61.40 11.5 

~ 
2ndtYear Daily 1st Year 2ndtYear 
Ibslyear Ibslday Ibslyear Ibslyear 

6.1E·03 0.503 28.88 5.43 --
0.503 28.88 

6. 1 E.Q3 0.503 5.43 
1.2E.Q2 1.508 57.8 10.9 

-EmISSIOns estimates are based on EPAs MOBILE6.2 Mobile Source EmiSSion Factor Model. The ernisSion factors Include 6.65 slarts per day. All particulate matter IS 10 mICrometers or less, It has been assumed that PM2.5 - PM10. The 
emissions for non-roadway emissions are equally divided among each area. 



SMC

Off Site Disposal of All Materials Except Slag

Table N-64 Emissio factor used to estimate emissions is for secondary crushinglocreening (no factors for primary crushing are
available). The emission estimate assumes wet suppression technology utilized to control emissions. It also assumes that

Material Handling -Crushing Emissions half of each pile is crushed in the first year of operatons and the other half in the next year.

Maxiumum amount of material that can be crushed in one hour 300 ton/hour
Operating hours per day of operations 2 hoursfday

Amount of material that can be crushed In one day 600 ton/day 8 hourlday, Daily rail car capacities = 245 tons per day
Days per year of operation 10 daystyear

Percentage Days Crushed Uncontrolled Controlled Uncontrolled Controlled Uncontrdled Controlled Uncontrolled Controlled

Parcel Material Material Materal Material To be Needed to Matedal Particulate Particulate Size Particulate Size Emissions Emissions Emissions Emissions Emissions Emissions

Number Type Amounts Amounts Amounts Crushed Crush Amounts Size Multiplier Multiplier Maximum Maximum
(tons/hourl (tons/day) Itonsiproiect) I%) (daysi ltonsioroiect) lIblon) llbdon) (lb/dav) (lb/dae) (tonsiyear) (tonstear) (tonsiproiect) (ton/lorolect)

1 Excavated Soil Mixed with Slag 300 600 24.300 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.00E-05 . 0.00 0.0E+00 0.OE+00

2 Excavated Soil from DI1l 300 600 1.418 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.00E-05 0.00 0.0E+00 O.OE+00

3 Canal Slag (In & Out of 300 800 8.683 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.00E-05 0.00 0.0E+00 O.0E+00

4 Slag 300 600 56,700 0 0 0 PM10 8,70E-03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.00E-05 0.00 0.OE+00 0.0E+00

5A Slag 300 600 4,914 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.00E-05 0.00 0.02+00 O.0E+00

5B Demolition Concrete 300 600 3.888 50 3 1,944 PM10 8.70E-03 7.40E-04 5.22 0.44 0.008 0.001 0.008 0.001
PM2.5 5.00E-05 0.03 4.9E-06 4.0E-05

8 HI-Ratlio SVag 300 600 3.780 0 0 0 PM10 8.70E-03 7.40E-04 0.00 0.00 0,000 0.000 0.000 0.000
PM2.5 5.0OE-05 O.00- 0.DOE+00 O.0E.00

9 Baghouse Dust Mixed with Stag 300 600 7,830 50 7 3,815 PM10 8.70E-03 7.40E-04 5.22 0.44 0.017 0.001 0.017 0.001
PM2.5 5.00E-05 0.03 9.8E-05 8.8E-05

CVR1 Cover for moved pile areas 300 600 6.862 0 0 0 PM10 8.70E-03 7.402-04 0.00 0.00 0.000 0.000 0.000 0.000
PM2.5 5.00E-05 0.00 O.OE+00 0.0E+00

DPi Staging Area Day Pile 300 600 58.812 0 Double counting

DP2 Crusher Day Pile 300 800 5,859 100 Double counting

Total Total Uncontrolled Controlled Uncontrolled Controlled Uncontrolled Controlled

Days Material Emissions Emissions Emissions Emissions Emissions Emissions
Crushed 2nd Year 2nd Year

Idays) (tons) . blday) Ibatav) (tone/veal llbs'earl Itonslrcec) ltoruoroectl
Project 10 5.859 PM10 = 5.220 0.444 0.025 4.3 0.025 0.002

2nd Year 10 5,859 PM2.5 = 3.0E-02 029 . 1.5E-04

EmlWrrlfiltl are he1m EPA'p FaCtor InfrnatIM Rbtenal (FIRE) Dee Syasym 6.25. SCCfsrhle crs8/ng process Is 3-05-020-02.

/ 
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Table N-64 
Material Handling· Crushing Emissions 

, 

Piill"Cel 

Maxlumurn amount at material that can be aushecl in me hour 
Operating hours per day of operations 

Amount of material that can be crushed In one day 
Days per year of operation 

Material Material 
Number Typo Amcunts 

tonslhcur 

1 Excavated Soil Mixed with Slag 300 

2 Excavaled Soil Iran 0111 300 

3 Canal Slag (In & Out of 300 

4 Slag 300 

~ Slag 300 

5B Demolition Concrete 300 

6 H.Rallo Slag 300 

9 Baghousa Dust Mixed wllh Slag 300 

CYR1 Cover for moved pile areas 300 

OPt Staging Area Day Pile JOO 

OP2 Crusher Day Pile JOO 

Emission factor used to estimate emissions is for secondary crushing/screening (no facten for primary crushing are 
available). The emission estimate assumes wet suppression technology utilized to control emissions. It also assumes that 
half of each pile Is aushed In tna first year of operations i!lnd the other half in the next year. 

300 ton/hour 
2 houl'$'day 

600 tonlday 
10 days/year 

Malerial Malerial 
Amounts Amounts 
lons/dav) (toos!oro'ocl) 

600 24,JOO 

600 1,418 

600 6,663 

600 56,700 

600 4,914 

600 3,888 

600 3,780 

600 7,830 

600 6,862 

600 58,612 

600 5,859 

8 hour/day I Daily rail car capacities = 245 tons per day 

Percentage Day. Crushed 
To be Needed to Material Particulate 

CNshed Crush Amounts Size 
(%) (davs) 'tons/oro'ect 

0 0 0 PM10 
PM2.5 

0 0 0 PM10 
PM2.5 

0 0 0 PM10 
PM2.5 

/ 

0 0 0 PM10 
PM2.5 

0 0 0 PMtO 
PM2.5 

50 3 1,944 PM10 
PM2.5 

0 0 0 PM10 
PM2.S 

50 7 3,915 PM10 
PM2.5 

0 0 0 PM10 
PM2.5 

0 Doubte counting 

tOO Double counting 

Total Total 
Days Material 

Crushed 

'da~! ,tons! 
Project to 5,859 

2nd Year 10 5,859 

Uncontrolled Controlled Uncontrolled 
Particulate Size Particulate Size Emisslons 

Multiplier Multiplier 
(lb~on) IMon) Ib/dav) 

8.70E-03 7.40E-04 0.00 
5.00E-05 /' 

8.70E-03 7.40E-04 0.00 
5.00E-05 

8.70E-03 7.40E-04 0.00 
5.00E-05 

8.70E-03 7.40E-04 0.00 
5.ooE-05 

8.70E-03 7.40E-04 0.00 
5.00E-05 

8.70E-03 7.40E-04 5.22 
5.ooE-05 

8.70E-03 7.40E-04 0.00 
S.OOE-05 

8.70E-03 7.40E-04 S.22 
5.00E-05 

B.70E-03 7.40E-04 0.00 
5.ooE-OS 

Uncontrdied - Emissions 

,(lb/da.' 
PM10= 5.220 
PM2.S= 

EmlsllOn tadOl"l lite ft'om EPA I Factor Infotmatkrl RllI1eval (FIRE) Oall Syltlm 6.26. see for IN CNIhIng proCtsl II ~5-02H2 • 

• •• 

Controlled Uncontrolled Controlled Uncontrolled CcntroUed 
Emissions Emissions Emissions Emissioos Emissions 

MaXimum Maximum 
(lbldaY) loo./vear) (Ions/year) (Ions/Droiect (Ion/oro'ect) 

0.00 0.000 0.000 0.000 0.000 
0.00 O.OE+OO O.OE+OO 

0.00 0.000 0.000 0.000 0.000 
0.00 O.OE+OO O.OE+OO 

0.00 0.000 0.000 0.000 0.000 
0.00 O.OE+OO O.OE+OO -
0.00 0.000 0.000 0.000 0.000 
0.00 O.OE+OO O.OE+OO 

0.00 0.000 0.000 0.000 0.000 
0.00 ( O.OE+OO O.OE+OO 

0.44 0.008 0.001 0.008 0.001 
0.03 4.9E-05 4.9E-OS 

0.00 0.000 0.000 0.000 0.000 
0.00_ O.OE+OO O.OE+oo 

0.44 0.017 0.001 0.017 0.001 
0.03 9.8E-05 9.8E-05 

0.00 0.000 0.000 0.000 0.000 
0.00 O.OE+OO O.OE+OO 

CootroDod Uncontrolled CoolroDed Uncontrolled ControBod 
Emissions Emlssioos Emissions Emissions Emissions 

2nd Year 2nd Year 
Iblda.' lons/voar) (lbS/Yearl .1!onsloroiecl) (Ion/oroieet>-
0.444 0.025 4.3 0.025 0.002 

3.0E-02 029 1.5E-04 
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Table N-65
Crusher - Engine Emissions
Internal Combustion Engine, <600 HP

Potential Operating Hours (or permitted hours)
Type Fuel
Fuel Higher Heating Value, (Btu/gal)
Gallons per Hour
Fuel Input in MMBtu per Hour
BHP Rating
Operating Hours

Per Day
Days per Year
Per Year (5 months)

=Actual Fuel Usage (gals/year)
Sulfur percentage content in fuel

8,760
Diesel

137,000
15.3 estimated

2,100 estimated
300

2 (See Table 11)
10 (See Table 11)
20

299
0.0015 %, (15ppm)

These emission factors estimate particulate emissions from the
,engine. Particulate emissions from the crushing of material are not
included; those emissions are addressed in the table labeled
Material Handling - Crushing Emissions

Emission Emission Actual Potential
Factor Factor Emissions Emissions

Pollutant CAS# Source 2nd Year- 2nd Year
(lbs/MMBtu) (lb/hr) (lb/day) (lb/yr) (ton/yr) (lb/hr) (ton/yr)

PM na 1 0.31 0.651 1.30 12.7 0.006 0,651 2.85
PM10 na 1 0.31 0.651 1.30 12.7 0.006 0.651 2.85
PM2.5 na 1 0.31 0.651 1.30 12.7 0.006 0.651 2.85

SOx na 1 1.52E-03 3.18E-03 6.36E-03 0.06 3.11E-05 3.18E-03 1.39E-02
NOx na 1 4.41 9.261 18.5 181 0.09 .9.261 40.6

Footnotes:
1 Emission factors are from EPA's AP-42 Table 3.3-1 dated November, 1996. The SCCs for this source are 2-02-001 -01 for industrial size

equipment and 2-03-001-01 for commercial/institutional size equipment. SOx emission factor is based on sulfur content and AP-42 Table 3.4-1.

• • SMC 

Off Site Dh,posal of All Materials Except Slag 

Table N·65 
Crusher· Engine Emissions 
Internal.Combustion Engine, <600 HP 

Potertial Operating Hours (or permitted hours) 
Type Fuel 
Fuel Higher Heating Value, (Btu/gal) 
Gallons per Hour 
Fuel Input in MMBtu per Hour 
BHP Rating 
Operating Hours 

Per Day 
Days per Year 
Per Year (5 months) 

,Actual Fuel Usage (gals/year) 
Sulfur percentage Content in fuel 

Pollutant 

PM 
PM10 
PM2.5 
SOx 

.. 
NOx 

Footnotes: 

~.,.,. 

. CAS# 

-

na 
na 
na 
na 
na 

8,760 
Diesel 

137,000 
15.3 estimated 

2.100 estimated 
300 

2 (See Table 11) 
10 (See Table 11) 
20 . 

299 
0.0015 %, (15ppm) 

Emission Emission 
Factor Factor 
Source 

\ (lbs/MMBtu) 
. 

1 0.31 
1 0.31 
1 0.31 
1 1.52E-03 
1 4.41 

-

(Ib/hr) 

0.651 
0.651 
0.651 

3.18E~03 
9.261 

• 

These emission factors estimate particulate emissions from the 
. engine. Particulate emissions from the crushing of material are not 
included; those emissions are addressed in the table labeled 
Material Handling - Crushing Emissions 

Actual Potential 
Emissions Emissions 

2nd Year 2nd Year 
(lb/day) (Ib/yr) . (ton/yr) (lb/hr) (ton/yr) 

, 
1.30 12.7 0,006 0.651 2.85 
1.30 12.7 0.006 0.651 2.85 
1.30 12.7 0.006 0.651 2.85 

6.36E.Q3 0.06 3.11E-05 ·3.18E-03 1.39E-02 
18.5 181 0.09 9.261 40.6 

1 Emission factors are from EPA's AP-42 Table 3.3-1 dated November, 1996. The SCCs for this source are 2-02-001-01 for industrial size 
equipment and 2-03-001-01 for commercial/institutional size eqUipment. SOx emission factor is based on sulfur content and AP-42 Table 3.4-1. 
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Table N-66
Locomotive - Diesel Powered

*Type Fuel
Fuel Higher Heating Value, (Btu/gal)
Fuel Input in MMBtu per Hour-
Maximum hourly fuel use (gal/hr)
BHP Rating
Operating Hours

Hours per Day
Hours per Year (5 months)

Sulfur percentage content in fuel

Diesel
137,000

7.000 estimated
51 estimated,

1000

1

47.
0.0015 %, (15ppm)

Assumes that the locomotive operates
only Under "switch duty-cycle" as
defined by the EPA,

Emission Actual Emissions
Factor Emission Factors

Pollutant * CAS# Source . 2nd Year 2nd Year
(lb/day) (lb/yr) (ton/yr)

PM na 1 0.54 g/bhp-hr 1.19 56 0.028
PM10 na 1 0.54 g/bhp-hr 1.19 56 0.028
PM2.5 na 1 0.54 g/bhp-hr 1.19 56 0.028
SOx na 2 1.52E-03 Ibs/MMBtu 1.1E-02 0.50 2.5E-04
NOx na - 1 11.00 g/bhp-hr 24.3 1,142 0.57

Emission factors are based on Tier I EPA emission limits for engines that were manufactured from 2000 to 2004. This assumes that if the engine was older than
2000 it would have been rebuilt and is required to comply with modern emission standards. The emission limits were published in the EPA's "Emission Standards
Reference Guide for Heavy-Duty and Nonroad Engines - Locomotives. Emissions include idling time and assumes that PM=PM10. The SOx emissions are based
on sulfur content of the fuel and AP-42 Table 3.4-1.

SMC 

Off Site Disposal of All Materials Except Slag 

Table N-66 
Locomotive - Diesel Powered 

. Type Fuel . 
Fuel Higher Heating Value, (Btu/gal) 
Fuel Input in MMBtu per Hour
Maximum hourly fuel use (gallhr) 
BHP Rating 
Operating Hours 

Hours per Day 
Hours per Year (5 months) 

Sulfur percentage cont~nt in fuel 

Pollutant 

PM 
PM10 
PM2.5 
SOx 
NOx 

Emission 
Factor 

CAS# Source 

na 1 
na 1 
na 1 
na 2 
na 1 

Diesel 
137,000 

7.000.estimated 
51 estimated 

1000 

1 
47 

0.0015 %, (15ppm) 

Emission Factors 

0.54 g/bhp-hr 
0.54 g/bhp-hr 
0.54 g/bhp-hr 

1.52E-03 Ibs/MMBtu 
11.00 g/bhp-hr 

. (Ib/day) 

1.19 
1.19 
1.19 

1.1 E-02 
24.3 

Assumes that the locomotive operates 
only under "switch duty-cycle" as . 
d.efined by the EP~. 

Actual Emissions 

'. 2nd Year 2nd Year 
(lb/yr) (tori/yrJ 

56 0.028 
56 0.028 
56 0.028 

0.50 2.5E-04 
1,142 0.57 

Emission factors are based on Tier I EPA emission limits for engines that were manufactured from 2000 to 2004. This assumes that ifthe engine 'was older than 
2000 it would have been rebuilt and is required to comply with modern emission standards. The emission limits were published in the EPA's "Emission Standards 
Reference Guide for Heavy-Duty and Nonroad Engines - Locomotives. Emissions include idling time and assumes that PM=PM 1 O. The SOx emissions are based 
on sulfur content of the fuel and AP-42 Table 3.4-1. 

' ..•. •• 
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Table N-67
Emissions Summary

Ares I - Primary Controlled Area Area 2 - Engecred Berder Aree Area 3- E senglne Area Are. 4.Stgln g Are. Ares oa -Ridwey.

PM-I0 E.N/elny. PM-It Cors/.en. PM-ICEork.s " P-lS ECrele.tne PM-40 lecene
Day.-/to. Day-Ass/e a Dy-/nea-n Ist leer- 2,dlYew Oay-A/toot e AY-te Day.-/atnv roYea, 2ndYea.. Day-Ata/e Dey-dce Day-/,nyyse IrYer2,,dYe- OdyAsow Day-A/to Dayl-natle ItYea, 2nYea, OayAtte Day-Actt 1lYer 2ndYes,

a/idy Hesday I0tory tolnso talns' ba/dal t Os/dW aZyd todY l/bs. as/year -bs/seacy /0/bary Ib//day R5/yea, Resvy l Os/dey tba/Iy Ibs/day de"., Bs/ear ebodey be/yea O-o,
0 h- 16s 1hela 24 hodr h-s 16 hhn l 2 1.-r, B lu- Is h Ojeshn 05.e, 16 l,- so4 hOhrs.

.alel. .d. . (Trcle. 3) 088 0.57 88 57 254 0 E0..03.0...... 40
tctretn~e b POe (Tea/c4) 000 000 000 0 508 158 020 043 504 O E00 0.63 0.11 0.17 0.E00 141
ean E0rilpnot (Tlb/e 5) 4203 3,292 1.770 1,75 0 S-00 x 721 0 Et00 0.aE03 1/705

UnpOs Ruroadways (Teon 6) 10. 7,564 44/
(land Roadways (Tlo/e 7) 300' 0B10 275
Osyposcd Gco/d Adm (Table /) 1.73 347 5.20 1,082 0,E-00 173 346 020 0.E-00 704 a12 024 035 0OEO0 04

R-Road Engines (lrae 8) 247 /IM 103 047 74.1 0.E00 1.85 41 a7 00E00 195 a.EO00 100
O-R.Ad Engiea (Tab./tO) 00104 072- 0.22 0.0104 012 0 ED00 00104 0EDO 022 00313 1.45 0.
Caenle rdlmrgCrlmer (Tebec I1) 0.44 4.3
Oruser - En0gie (Ta... 12) 130 12.7
rep (rape /0) 1/is 58
TOTAL 47. 347 .520 4lO5 21505 95 348 520 1713 704 3.54 028 043 1.267 0 t 036 053 0 2.191 40/ 9d375 717

Arel -Primary CtontreOld Ares Ar. 2 -Enginaered Birdr Ares Arnc 3 - E Stging Area Are 4- Staeging Area Area - Roadwasy

PMS-dO Eolselnen P04-2C. Es/e/eans PM'CA te/ellsns PMill Esone PM-e.e nmile/ens
Dey-Asyoe Day-Atoyte Day-/ln y la/lbeer 20n.Ye, Day-A4ore Day-Attn Day-/o1cdac 1•.es 2OdYear Day-Ads O/c ay-Ads/c Dry-lass/c Idyear OndYe Day-Attn Day-/torn Day-/na- tstYer 21dcc Day-Acty , Day-AdsC/ InYear 2,dYe,

Es/day fEidcy ta/rday /b50/ea'r O/yn abea/day /b04/a dartley lyev tbov tyd lty lbs/day lo/e, %".s tba =day taSty ta/Icy le"/y'o de/ycc, r t0d0y aas/yar lbellear8r le 1r 41 r...• oy 16 hvr.' 24-r hr., IS -e• 21•4- h0• h-, IS -• 24 r-,z B 1-

.... y.y....d ( la./c.) 0.'l;` 2 /0 0..... .55 0.,-00 D1t.... . r
tsscodn•1 P le (Tab/cd4) 0.00 0.000 080 04 5/. 024 0043 0064 763 0E-00 010 001/ 0028 M 0S00 002
lean Os/psmc/t (lea/c5) 164 1433 773 555 0.E-00 314 0U-00 D SD0.0 703

UOpfand RoA•ceys (eanT 6) 1 00 705 441
P-ad RCa/aye (Tade 7) 451 272 4/4
axposed GrwddAm (Table 8) 026 0 52 0.79 155 0E-00 028 052 078 0E.00 l10 0AI5 0.037 0005 a 0E00 5.11
DIf-Road Eroga/es leacbý 8) 247 /g0 103 247 74 1 0501O 1 85 411 0 E/00 195 O.E+00 103
O/Ac R ngine (lade /0) 0D 00/0' a 07.2 022 00104 072 0.E-00 00104 0.E00 0.02 00310 145 0.4

.-a/ nao/hag Csa (Tall 1/ ) 0040 0.2
C-ler - Ingmo lade /2) 180 12.1
T- Taoe 13) 1.1 " 5s
TOTAL 21/ 052 079 1.7/ 971 3054 052 079 664 1/I 210 0043 00M4 433 0 417 0054 0.06 0 651 561 1.030 Ot

Anrc I - Primary Controlen/d Aree Ares 2- IngCla-red Ocr-derAtres Aree 3 - EB Sa•lfl Area Area 4 Steslin Arma Ars 5 -Ro8adwlys

So. Enlssrese soC ee.a/tant 5Cc e/leec Ea/, Coleclent Ca/ Emlsll~na
Day-/tttn Day-/tcbte "Dcy-/natcn Iolco/ 2Idlcar Day-As/on Day-Aten Dayledan/dYea nOdcal Dry-/town DayAda/ Day-/fats/C Ilecr 204Yc Day-/tol Day-Acn lcclea/ 2041cc Day-AssI/n Dry-Acyte lYeCr 2odYecl

Es/da troacecec 0001 tcaleaa.
ta/day taday tal/day el c'byecl. tyo Os/day as/day ca/day lg tyao Itb,/yeao tbel os/da y las/day /dyIctco/ te/ye., b , Ocynys/yea, CeOn Es/ya,

- ~ 1 h-/oraso Odh.o a 1ad 1hyo d.ss- to//n a/o 24,a~ Iltc Iodn -Ssn lSso

Off-load 0,ntcn (Tas/nc) non 32 £01 030 6 0E+0- 0.025 0040.0.0 004 00.00 131
O,-Cndg~as (las/ce10) 87E-04 030-020 610-0 5,7E-04 0E-02 0.00 5E.04 0.0200 501-03 17E-03 5.-00122-02

MenaAl Hlmdldg Cs/ale, (Tale 11 )
Caler. 0ngone (T1cbl 12) B.4E-03 010
Trae (Tabe 13) 1.1E-02 0.0 S
TOTAL 030 32 1 32 0 M 6 a 0E*00 0026 0 566 0 E007 00420 0.0100 I I d ,7E-03 -6O5.A020 00122

Area I - Primary Controlied Are Ar. 2 -Engineered BreterAres Am. e -ES eling Ardrea A rem.d -OtasAirce Are. 6 A-eoldws

C..- NM EaIecsals0a. NOWaleslne N.xEmarN. lene,. -Is E/elans N Nfl9.1deI Ic s
Day-Attn Day-Atyte Day~-c~r~n d1Yea, 2olo Ye flay-Acorne Day-Att Day-lna/ 18te Ylewo 2ndleal Ocy-Atyoe DayA/tn Dcy-/naoe la/Icr 2r41c Day-At Day-Att la/lea, Dedre. a-r/t.t 2nd Yea 0.-. =Day-te /Ye, 2rd Yea

ta/day Ac/day Cd Os/yea 0y, lbs/a da I/y Ibs/.yer cayear Isa/dy lbs/day bs/oda bseyes ta/year taaye, Os/yea, Ob/eao/ Es/yea,

Olf-Aosd Enogiones (lea/c) 200 1,105 612 0/48 5414 00000 4102 345 0.E-00 I05. 00-00 952
o/Road 0ngins (lcdc /0) 00 280 ar 543 0.503 205880000 0500 00-00 544 1.500 570 l0a 8

Aatna dhrdgg Cs/lar (Table 1I)
o/aho - Sog~eo (Tlae /12) I0 /8/
an (Tadle 1/) 143 I/142

TOTAL 225 1 r14 81 2/04 34 0.5-00 I/.7 . 371 0.-00 5 00-00 2100 1508 75u 109

a/thot aoneyo A/tho. h ed The Wc tht pp-•to idd noltet ou e rbloh duldcldd toCdoTlatd• ro otcamc• / t sme edIo/ratAmncS

• 
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Visual Effects Screening Analysis for
Source: SMC
Class I Area: Brigantine

*** Level-I Screening. ***
Input Emissions for

Particulates 4.59
NOx (as N02) 5.37
Primary N02 .00
Soot .00
Primary S04 .00

TON/YR
TON/YR
TON/YR
TON/YR
TON/YR

**** Default Particle Characteristics Assumed

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04
186.30
49.00
49.00
66.00
11.25

ppm
km
km
km
km
degrees

RESULTS

Asterisks (*) indicate plume impacts that exceed screening criteria

Backgrnd

SKY
SKY
TERRAIN
TERRAIN

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Theta Azi Distance Alpha Crit Plume Crit Plume

10. 141. 66.0 28. 2.00 .067 .05 .001
140. 141. 66.0 28. 2.00 .017 .05 -. 001
10. 84. 49.0 84. 2.00 .147 .05 .001

140. 84. 49.0 84. 2.00 .009 .05 .000

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Theta Azi Distance Alpha Crit Plume Crit Plume

10. 0. 1.0 169. 2.17 1.009 .05 .015
140. 0. 1.0 169. 2.00 .195 .05 -. 007
10. 0. 1.0 169. 2.00 1.354 .05 .013

140. 0. 1.0 169. 2.00 .232 .05 .006

Backgrnd

SKY
SKY
TERRAIN
TERRAIN

• 

• 

• 

Visual Effects Screening Analysis for 
Source: SMC 
Class I Area: Brigantine 

*** 
Input Emissions for 

Particulates 
NOx (as N02) 
Primary N02 
Soot 
Primary S04 

Level-1 Screening 

4.59 
, 5.37 

.00 

.00 

.00 

TON/YR 
TON/YR 
TON/YR 
TON/YR 
TON/YR 

*** 

**** Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 
Background Visual Range: 186.30 km 
Source-Observer Distance: 49.00 km 
Min. Source-Class I Distance: 49.00 km 
Max. Source-Class I Distance: 66.00 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00 m/s 

RES U L T S 

Asterisks (*) indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I Area 
Screening Criteria ARE NOT Exceeded 

Delta E Contrast 
==-========== ============ 

Backgrnd Theta Azi Distance Alpha Crit Plum~ Crit Plume 
======== ----- --- ======== 

SKY 10. 141. 66.0 28. 2.00 .067 .05 .001 
SKY 140. 141. 66.0 28. 2.00 .017 .05 <001 
TERRAIN 10. 84. 49.0 84. 2.00 .147 .05 .001 
TERRAIN 140. 84. 49.0 84. 2.00 .009 .05 .000 

.Maximum Visual Impacts OUTSIDE Class I Area 
Screening Criteria ARE NOT Exceeded 

Delta E Contrast 
=========== ============ 

Backgrnd Theta Azi Distance Alpha Crit Plume . Crit ·Plume 
=:::::====== ======== 

SKY 10. O. 1.0 169. 2.17 1. 009 .05 .015 
SKY 140. O •. 1.0 169. 2.00 .195 .05 -.007 
TERRAIN 10. O. 1.0 169. 2.00 1. 354 .05 .0l3 
TERRAIN 140. O. 1.0 169. 2.00 .232 .05 .006 
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- EN VIROCA RE oFuTAH LLC

wn - SAFE AND SECURE

March 8, 2005

Mr. David Smith
Environmental Manager
Shieldalloy Metallurgical Corporation
Aluminum Products & Powders Division
14 West Boulevard
P.O. Box 768
Newfield, NJ 08344-0768

Re: Shieldalloy Material and Envirocare Prices/Practices

Dear Mr. Smith:

Recent discussions regarding the decommissioning plan for Shieldalloy Metallurgical
Corporation (Shieldalloy) and the license application for Long-Term Control (LTC) have
included some statements about Envirocare's disposal prices and waste management
practices.

I would simply like to state for the record that any independent representation of disposal
cost at Envirocare is unfounded as we have not priced the material. In order for

* Shieldalloy to accurately assert off-site disposal costs, we request the opportunity to
discuss the material with you.

Also, there-is no-reasonto be concerned about the possibility of waste material from a
project such as Shieldalloy being returned. Envirocare meets or exceeds all applicable
regulatory requirements and operates in a location that is remote from residences and
surface water and is naturally suitable for low-level radioactive waste disposal.

In addition to disposing of low-level radioactive waste, Envirocare provides services such
as waste packaging, transportation, and waste characterization. These services aid in
ensuring that material is properly managed and secured once and for all.

If we could be of assistance with your project or if you have any questions, please contact
me at (801) 649-2000.

Very truly yous

Bryan A. Melchior
Director, Business Development

c: Ken Kalman, NRC
Trevor Anderson, EPA Region 2
Jill Lipoti, Ph.D.,'NJDEP

605 NORTH 5600 WEST • SALT LAKE CITY, UTAH 84116 * TELEPHONE (801) 532-1330

ENVIROCARE OFUTAH,LLC 

:: :: -----------------------------------------------------------------------------r 
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SAFE AND SECURE 

March 8, 2005 

Mr. David Smith 
Environmental Manager 
Shield alloy Metallurgical Corporation 
Aluminum Products & Powders Division 
14 West Boulevard 
P.O. Box 768 
Newfield, NJ 08344-0768 

Re: Shield alloy Material and Envirocare PriceslPractices 

Dear Mr. Smith: 

Recent discussions regarding the decommissioning plan for Shieldalloy Metallurgical 
Corporation (Shieldalloy) and the license application for Long-Term Control (LTC) have 
included some statements about Envirocare's disposal prices and waste management 
practices. 

I would simply like to state for the record that any independent representation of disposal 
cost at Envirocare is unfounded as we have not priced the material. In order for 
Shieldalloy to accurately assert off-site disposal costs, we request the opportunity to 
discuss the material with you/ 

Alse; t-here~is-noreas0nto be ooncernedabout the possibility of waste material from a 
project such as Shieldalloy being returned. Envirocare meets or exceeds all applicable 
regulatory requirements and operates ina location that is remote from residences and 

. surface water and is naturally suitable for low-level radioactive waste disposal. 

In addition to disposing oflow-Ievel radioactive waste, Envirocare provides services such 
as waste packaging, transportation, and waste characterization. These services aid in 
ensuring that material is properly managed and secured once and for all. 

. Ifwe could be of assistance with your project or if you have any questions, please contact 
me at (801) 649-2000. 

Bryan A. Melchior 
Director, Business Development 

c: Ken Kalman, NRC 
Trevor Anderson, EPA Region 2 
Jill Lipoti, Ph.D., 'NJDEP 

605 NORTH 5600 WEST • SALT LAKE CITY, UTAH 84116 • TELEPHONE (801) 532-1330 
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SAFE AND SECURE

October 26, 2005

Mr. David Smith, Environmental Manager
Shieldalloy Metallurgical Coiporation
14 West Boulevard
P.O. Box 768
Newlield, New Jersey 08344-0768

Re: Off-Site Disposal Proposal

Dear Mr. Smith,

Following up our proposal, and given Shieldalloy's need for disclosure of pricing for the off-site disposal option, we
have reconsidered our confidentiality requirements and would like to make our offer available to you and to anyone
requesting the information. For nearly two decades, Envirocare has been a safe and compliant facility for the licensed
disposal of millions of cubic feet annually. Envirocare has served various clients like Shieldalloy, and we can supply
client references with similar circumstances. Cleanup projects of this scale are the cornerstone of our core business
competency.

As discussed in our prior meetings, Envirocare proposes a turnkey solution to remove and transport your waste safely
and efficiently by rail for disposal at our licensed facility. The work will be performed in accordance with Envirocare's
strict Quality Assurance program along with our radiation protection procedures. As part of the project, Envirocare will
refurbish existing railway and construct new railway with loading scales adjacent to the slag piles on Shielalloy
property.

Materials will be excavated and loaded directly into railcars. To mitigate dust concerns, no on-site processing or sizing
activities will be performed. Proven dust suppression techniques will be utilized along with environmental barriers
protecting the public and the adjacent properties during the excavation and loading process. Once loaded, Envirocare
will seal, manifest, and expeditiously ship the materials safely and compliantly to our licensed disposal facility in Clive,
Utali.

Shieldalloy would pay $2,600,000 for startup cost, and $37,600 per railcar (average 100 tons) thereafter for all costs,
including excavating; loading, transporting& and disposing. Shieldalloy must budget a minimum of $4 million per
mobilization until the project is complete. These prices are fixed and assume that our agreement will be signed no later
than early 2006 with the work beginning shortly thereafter.

To expedite the project, Envirocare would be willing to explore financing options should Shieldalloy provide acceptable
collateral. In the event the proposed approach does not meet Shieldalloy's needs, Envirocare could design an alternative
pricing structure facilitating shipments as funds are allocated.

We would like to thank Shieldalloy for its consideration of Envirocare on this project. Should you have additional
questions, please do not hesitate to contact myself or Bryan Melchior.

Execu ' ice President

Envirocare of Utah, LLC

cc: Bryan Melchior
• 0Joe Diegal

605 NORTH 5600 WEST • SALT LAKE CITY, UTAH 84116 TELEPHONE (801) 532-1330

ENVIROCARE OF UTAH, LLC - -
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October 26, 2005 

Mr. David Smith. Environmental Manager 
Shieldalloy Metallurgical COIporation 
14 West Boulevard 
P.O. Box 768 
Newfield, New Jersey 08344-0768 

Re: Off-Site Disl)OSal Proposal 

Dear Mr. Smith. 

Following Up our proposal. and given Shieldalloy's need for disclosure of pricing for the off-site disposal option, we.. . . 
have reconsidered our confidentiality requirements and would like to make our offer available to you and to anyone 
requesting the information. For nearly two decades. Envirocare has been a safe and compliant facility for the licensed 
disposal of millions of cubic feet annually. Envirocare has served various clients like Shie1dalloy, and we can supply 
client references with similar circumstances. Cleanup projects of this scale are the cornerstone of our core business 
competency. 

As discussed in our prior meetings. Envirocare proposes a turn1rey solution to remove and transport your waste safely 
, and efficiently by rail for disposal at our licensed facility. The work will be perfonned in accordance with Envirocare's 

strict Quality Assurance program along with our radiation protection procedures. As part of the project. Envirocare will 
refurbish existing railway and construct new railway with loading scales adjacent to the slag piles' on Shielalloy 
property. 

"-
Materials will be excavated and loaded directly into railcars. To mitigate dust concerns, no on-site processing or sizing 
activities will be performed. Proven dust suppression techniques will be utilized alOIig with environmental barriers 
protecting the public and the adjacent properties during the excavation and loading process. Once loaded. Envirocare 
will seal, manifest. and expeditiously ship the materials safely and compliantly to our licensed disposal facility in Clive, 

. Utah. 

Shieldalloy would pay $2,600,000 for startup cost, and $37,600 per railcar (average 100 tons) thereafter for all costs, 
including excavating, loading, transporting, and disposing. Shieldalloy must budget a minimum of $4 million per 
mobilization until the project is complete. These prices are fIXed and assume that our agreement will be signed no Iater 
than early 2006 with the work beginning shortly thereafter. 

To expedite the project, Envirocare would be willing to explore financing options sllould Shieldalloy provide acceptable 
collateral. In the event the proposed approach does not meet Shieldalloy's needs, Envirocai-e could design an alternative 
pricing structure facilitating shipments as funds are allocated. 

We would like to thank Sirieldalloy for its considemtion of Envirocare on this project. Should you have additional 
questions, please do not hesitate to contact myself or Bryan Melchior. 

Execu ., ice President 
Envirocare of Utah, LLC 

cc: Bryan Melchior 
Joe Diegal 

605 NORTH 5600 WEST· SALT lAKE CITY, UTAH 84116 • TELEPH9NE (801) 532-1330 
I 
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ENAGSOMUTONS

October 9,2006

Mr. David Smith, Environmental Manager
Shieldaly Metallurgical Corporation
14 W st Boulevard
P.O. Box 768
Nmwfield, New Jersey 08344-0768

Re: ; Proposal for Site Cleanup and Off-Site Disposal

Dear Mr. Smith.

EergySoludom has revimed Shicldloy MeWaligical Corporation's
Deomnissionig Plan (Revision Ia, dated Auen 30, 2006). Additionally, based on the
inquiries of piublk agn•ces and the media, we wanted to renew our offer for the cleanup,
truasportation and offaite disposal se-vices for Shieldalloy's radioactive slag, ash and soil
ma -ialtmough turnkey dleaup.

Based an Sheildalloy's Decommissioning Plan, there are 8 1,000 tons of
radioactive mate•il xequiring disposal A total project cost can be calclated from
EnergySoluzione proposal as follows:

Startup includiag refurbishing existing railway, installing additional
Railway and adjacent loading scales, and other startup, mobilization
activities ....................................... . . ........................... $2,600,000

aterial cleanup and disposal:
ST-,O80160 mil$37,60D •¢ i 8l0rcas- ca S37,600 ea)....$30,456,000
included: project managemen excavation, loading, transportation
offsite disposal and an environmental protection barrier

Total cost ..................................................... S33,056,000

These are fied costs for a turnkey, all-inclusive site cleanup with off-site disposal
of material. If the actual volumes differ, the cost would be more or less, based on the
actual amounts loaded. Energy-Solutions' remains willing to take responsibility for the site
cleanup and would agree to offer Shioldalloy a financial plan to spread payments over
severaI fiscal years based on an adequate financial guarantee.

Our proposal for offsite disposal would be prudent compared to cost
underestimates in Shieldalloy's Decommissioning Plan for license continuation or long-
term control for costs such as construction, monitoring and security. In the plan, these
altzrnatives also lack provisioa for adequate financial surety for items such as
rmediation of contaminated groundwater, repars from itnmder damage, etc.

423W Sn.Se2C.t O M.yci3y, uh s41o0 EXHIBIT A
, •)lS0IG4.&,2Gf •u 5•01.32 t0453 .wi'ysout,.•''u•, ..cc
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October 9~ 2006 

~::::

ENERGYSOLU110NS 

Mr .. ~Yid Smith, Environmental Manager 
· shieilWJoy Metallurgical COIporation 
· ·14W~St Boulevani 
· P.O. BoX 768 

NeWfieJd, New Jersey 08344-0768 

Re: Proposal for Site CleaJlup and Off-Site Disposal 

Dear Mr. Smith: 

F:rJ.ergySolutions has reviewed Sb.ieldaUoy Metallurgical CoIpOmtion's 
DecOIQIDissioning PIan (Revision Is, dated .Tune 30~ 20(6). Additionally, based on the 

· inquiries of public agencies and the media, we wanted to renew our offer for the cleanup, 
ttaDsportation 2nd o:ffsite disposal semces for ShieldaUoy's radioactiVe slag, ash and soil 
ma1crial through turnkey cleanup. 

Based on SheiIdalloy's DecommissiOlling Plan, there are 81,000 tons of 
. radioactive material requiring disposal A total project cost can be calculated from 
Energy8o!ulwns' proposal as follows: 

Startup including refurbisJring existing xaUway. installing additional 
Railway and adjacent loading sc~ and other s1art1lp, mobilization 
activities ....................... --..... : .......................................... $ 2)600,000 

Material cleanup and ~lsposat . .. . .. . . 
·8T~OOO·t6DS.@·$37,600 per rallC8f (ta 810 ralIcam-@·$37.6oo 00.) .... $30,456,000 
included: project management, excavation, loading, transportation 
offsite disposal and an environmental protection barrier 
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Page Two
Mr. David SMith
October 9,2006

Similar to our October 2005 feutr and in light of inflated numbers being cited in
publicatious to the public and the interest shown by residents and officiaX this letter may
be provided to inftrestcd parties requaestg a clear understmading of cost

EneWSoluan is anxious to Assist Shieldalloy in completing fts project
Should ycu have additional questioa, please do not hesilate to contac me.

Very truly Yo4

Pr usiness Development

FGC/mab
Enclosure

cc; Bric Jackson, Shieldalloy Metallurgical Corporation
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Jay.I believe, I had mentioned that SMC was working with Envirocare to obtain a
proposal for the off-site desposal of our NRC licensable slag, baghouse
dust, soils, and debris at their facility in Utah. They gave SMC (Joe
Diegel and myself) a presentation on July 29th, of their preliminary
proposal for doing this Turnkey project. They gave us a powerpoint
presentation of their plan for this project which included a cost, timeframe
for contracting and completion, transportation and upgrade of our
railsiding. They indicated that the final quote and proposal was almost
completed and should be ready within a week or two. Apparently they were
expecting SMC to get back to them as to whether or not our Board of
Directors was interested in moving ahead with the contract, before
completing their final proposal. Whereas SMC was under the impression that
we would have their final proposal in hand and present that to the SMC
Board. Since we hadn't received we called to find out the status and
ended up exchanging voice messages and finally Bryan Melchior left a message
on September 8th about a confidentially agreement Envirocare wanted SMC to
sign before. completing their proposal. Previously there hadn't been any
mention of this agreementbbut after recieving it I didn't feel SMC should
sign it as it was written; so the e-mails below provide the exchnage that
has taken place over this past week. We recieved another message from Al
Rafati yesterday which I'm going to also forward on to you for your
information. I'm asking you to do anything at this point but I want simply
bring you up to speed regarding the current status of this matter.

I've copied this e-mail to Carol and Jim, as you have noticed for the same
purpose - just to keep them aware of the status of the Envirocare proposal
for off-site disposal.

O Dave

----- Original Message-----
From: Smith, David
Sent; Monday, September 12, 2005 10:24 AM
To: 'Bryan Melchior'; Smith, David; Al Rafati
Cc: Tyson Creamer; Sherrie Halstrom; Diegel, Joe
Subject: RE: Confidentiality

Bryan

I'm not sure exactly where the SMC Board is with respect to deciding to go
forward with the off-site disposal, but I believe that the $ 44 Million cost
that was presented to Joe and myself at the end of July isn't possible at
this time. If the cost had been more like one or two times the cost of the
on-site option, then I think we wouldn't have been able to convince the
Board to move the materials off site without any significant problem or
delay. However that cost is more than an order of magnitude greater. That
makes it hard to convince someone to buy into a project like that when the
radiological risk of leaving the material on site is actually less than the
risk associated with excavating, loading, removal and transportation.
Therefore if you could provide us with as you put it "reliable numbers" that
ENVIROCARE might not mind becoming public, I would appreciate it greatly.
Understand, however, that with all that said, one of the reasons the Board
has asked for the detailed proposal is to be sure we know the "real" number
we would have to deal with. So really they are waiting to see that and have
further discussions in light of capping and the potential legal fight with
the NJDEP. I honestly cannot say it is either way yet.
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Dave

S..Original Message----
From: Bryan Melchior [mailto:bmelchior@envllc.com]
Sent: Friday, September 09, 2005 6:18 PM
To: dsmith@shieldalloy.com; Al Rafati
Cc: Tyson Creamer; Sherrie Halstrom; jdiegel@metallurg.com
Subject: RE: Confidentiality

David -

In all sincerity and respect, what is the intention of Shieldalloy? Given
the budgetary number we supplied you, is Shieldalloy seriously considering
offsite disposal? In the event you need reliable numbers from Envirocare in
support of your long term possession only license application we can assist
you given our relationship however, we'd prefer not to have our best pricing
in the public arena. Additionally, there are ways to supply confidential
pricing information to the NRC in support of authorization for offsite
disposal without compromising confidentiality, and we can help with that.

We simply want to serve Shieldalloy in the most efficient manner possible.
We are spending thousands of dollars and hundreds of man hours in
preparation of a proposal but if you don't need it, we can give you reliable

Snumbers that we might not mind becoming public. Thank you in advance for
.10 your understanding and I appreciate the opportunity of working with you.

Sincerely,

Bryan Melchior

Bryan Melchior

Envirocare of Utah, LLC

605 North 5600 West

Salt Lake City, UT 84116

(801) 649-2140 Office

(801) 413-5661 Fax

(801) 913-9050 Mobile

bmelchior@envllc.com

* From: dsmith@shieldalloy.com [mailto:dsmith@shieldalloy.com]
Sent: Friday, September 09, 2005 3:42 PM
To: Bryan Melchior; dsmith@shieldalloy.com
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Cc: Tyson Creamer; Sherrie Halstrom; jdiegel@metallurg.com. Subject: RE: Confidentiality

Bryan

I have read over the attached agreement. USNRC will want SMC to include the
ENVIROCARE proposal into our Decommissioning Plan and this would be a breach
of the agreement as I read it right now. I imagine that you probably have
another version of the confidentiality agreement that would permit SMC to
share your proposal with USNRC and include at least a summary of the cost
and proposal into the decommissioning plan, which will become a public
document as soon as we submit it NRC. If this is a correct assumption,
please send me a copy of that version of the subject agreement for our
review.

Thanks and have a nice weekend.

Dave

----- Original Message -----
From: Bryan Melchior fmailto:bmelchior@envllc.com]
Sent: Thursday, September 08, 2005 2:35 PM
To: dsmith@shieldalloy.com
Cc: Tyson Creamer; Sherrie Halstrom
Subject: Confidentiality

David,

Attached please find a copy of our confidentiality agreement addressed to
you. I left you a message regarding this information. We are on track to
deliver the proposal next Tuesday. Best Wishes, Bryan.

Bryan Melchior

Envirocare of Utah, LLC

605 North 5600 West

Salt Lake City, UT 84116

(801) 649-2140 Office

*(801) 413-5661 Fax

(801) 913-9050 Mobile
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ENERGYSOLUTIONS

September 24, 2008

Ms. Jacquelyn C. Gillings
Ecology and Environment, Inc.
368 Pleasant View Drive
Lancaster, NY 14086

Re: Update to Proposal for Site Cleanup and Off-Site Disposal - SMC

Ref" Proposal for Site Cleanup and Off-Site Disposal, Rafati to Smith, Oct 9, 2006

Dear Ms. Gillings,

Pursuant to Ecology and Environment Inc. (E&E) recent request on behalf of the Nuclear
Regulatory Commission (NRC) for an updated and publicly available price letter for the
radioactive slag, dirt, and ash (Subject Material) at the Shieldalloy Metallurgical
Corporation (SMC) Site in Newfield, New Jersey, we are providing the following
information for your consideration.

EnergySolutions has reviewed SMC's Decommissioning Plan (Revision l a, dated June
30, 2006) and has determined the Subject Material is acceptable at EnergySolutions
licensed low level radioactive waste disposal facility. Further, EnergySolutions possesses
the infrastructure and experience necessary to complete remediation of the Subject
Material in a safe, efficient, and economical manner on a turnkey basis.

EnergySolutions price and scope exhaustively includes all services necessary to perform
the remediation, transportation, and disposition the Subject Material including but not
limited to, establishing site security, use of EnergySolutions approved radioactive
material handling procedures, NRC mobile license, any and all permits and fees including
consultation with New Jersey officials and the public, all excavation, labor and health
physics oversight, upgrading rail infrastructure, rail equipment, transportation, and
disposal. That means the piles as they sit right now will be gone without any additional.
cost or third party contractor involvement.

Our safety and environmental stewardship record is second to none. EnergySolutions
safely and efficiently manages over 500,000 tons of radioactive waste annually.
Recently, EnergySolutions surpassed three million man hours without a lost time work
incident. In order to protect the Newfield community, EnergySolutions will utilize an

EnergySolutions Inc.
423 West 300 South, Suite 200

Salt Lake City, Utah 84101
(801) 649-2000
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ENERGYSOLUTIONS

environmental barrier at the site, will not crush or otherwise pulverize any of the Subject
Material prior to transport, and will utilize lidded IP-I gondola railcars for transportation
purposes. A photo of the lidded railcars is attached hereto. Our environmental protection
barrier will be constructed for temporary use during the project consistent with standard
industrial practices in order to protect against airborne particle migration. After use, the
barrier will be loaded into the railcars and shipped for disposal in the same manner as the
Subject Material.

The current transportation route of choice takes the railcars from Newfield on a direct
course West through Pennsylvania, to Chicago,<and finally on to Clive, Utah. A map is
attached for your easy reference. EnergySolutions average load out rate will be ten
railcars per working day, five days per week, and ten hours per day with an average
twenty-two full time employees. Railcars will depart SMC ten at a time and would likely
travel all the way to Clive in the. same manner. In the event the project proceeds
uninterrupted with support from the various regulatory agencies our current operational
plan indicates a start to finish duration of six to seven months. This plan includes
installation of weigh scales, rail upgrades, mobilization, and demobilization.
Unanticipated regulatory delays and/or force majeure events generally extend a project's
duration by an amount of time equal to the event.

Based from information supplied to EnergySolutions by E&E, we understand two
scenarios exist for calculating the total tonnage of Subject Material. Total tonnage ranges
from 89,000 tons on the low end, to 130,000 tons on the high end. EnergySolutions'price
is offered such that once our, mobilization fee is paid, the fixed costs are covered, and
SMC may direct EnergySolutions to remediate any quantity of tonnage it deems
appropriate.

A. One time mobilization fee $2,800,000.00

* The mobilization fee covers startup costs including refurbishing railway and
installation of required infrastructure.

B. Subject Material cleanup, transportation, and disposal $39,605.00 per railcar

* Includes all aforementioned services necessary to achieve disposal

Note: *Based from actual density measurements as performed by SMC at the request of
EnergySolutions, the "as is" density of slag material is 110 pounds per cubic foot. The
"as is" density of soil is assumed to be consistent because soil is largely commingled with
-slag. These considerations yield an in place mass of 79,000 tons on the low end and
99,000 tons- on the high end which creates a material difference in the quantity of
required railcars. The "as is" mass is the relevant measurement methodology because it

EnergySolutions Inc.
423 West 300 South, Suite 200

Salt Lake City, Utah 84101
(801) 649-2000
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ultimately determines the required quantity of railcars. In this case, railcars will be
weight limited rather than volume limited at 105 tons net waste weight per railcar.

In submitting pricing EnergySolutions assumes there have been no material changes to
the infrastructure at the site since our letter dated October 9, 2006. Additionally, that the
project would commence within one year from the date of this letter and the price of oil
does not exceed $110.00 per barrel. As you are aware, the cost of remedial activities
never goes down, it only goes up, as such we are willing to update our price as needed.

As mentioned above, our proposal exhaustively includes all activities necessary to
achieve the end state criteria inclusive of our rigorous safety and environmental
protection programs. We employ a robust interactive open book policy when dealing
with the various regulatory agencies and the public. As always, our customer, in this case
SMC, is a welcome source of input and generally acts in an oversight role. Customer
oversight generally consists of a single project manager whom intermittently surveys
operational progress and reviews a weekly project status report.

This letter may be provided to interested parties requesting a clear understanding of the
cost. We appreciate the opportunity to be of service to SMC, E&E, and the NRC. In the
event you have any questions or require further clarification please don't hesitate to
contact me.

Sincerely,

Bryan Melchior
Vice President
EnergySolutions, Inc.

EnergySolutions Inc.
423 West 300 South, Suite 200

Salt Lake City, Utah 84101
(801) 649-2000
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does not exceed $110.00 per barrel. As you are aware, the cost of remedial activities 
never goes down, it only goes up, as such we are willing to update our price as needed. 

As mentioned above, our proposal exhaustively includes all activities necessary to 
achieve the end state criteria inclusive of our rigorous safety and environmental 
protection programs. We employ a robust interactive open book policy when dealing 
with the various regulatory agencies and the public. As always, our customer, in this case 
SMC, is a welcome source of input and generally acts in an oversight role. Customer 
oversight generally consists of a single project manager whom intermittently surveys 
operational progress and reviews a weekly project status report. 

This letter may be provided to interested parties requesting a clear understanding of the 
cost. We appreciate the opportunity to be of service to SMC, E&E, and the NRC. In the 
event you have any questions or require further clarification please don't hesitate to 
contact me. 

Sincerely, 

Bryan Melchior 
Vice President 
EnergySolutions, Inc . 

J 

EnergySolutions Inc. 
423 West 300 South, Suite 200 

SaIt Lake City, Utah 84101 
(801) 649-2000 
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Typical Rail Route
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E. Chicago, IL
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