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(̂ff.

TA^-*ay**
at.H*T.

MATEMAi
CUSSWCATION

SiLT AAiO F/V6 5AVA,

Ô*Â  Ĉ >y
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•CCAX. **J>. 4TM&6/
*"***̂'

MatJTj ,wi£AC€rf<~',r. SC.T.
ftJwT, u, J ' o*Ve* OP
&»Y cfti, TO */*/e JO r

t!!;**"w **>w

KEMAJKS Ri»-'CM«T3. Brim,. N*th**'. H.S.Aoawt- U *,';!<%

ISflO,______yn'f————————————————_____ PAOf

SR30I636



o

if
F i*

REMARKS

BORING LOG ? A/US CO*PO*4 HOW

PROJ.,,. ..ffr- C-»R .BWTUY .... ,.„..„.,..„..,...,,.- .... ... . ,Ai . . .... aamuew
PROJECT NC
ELEVATION
WATER LEV
(Daw, Tlm«

1AMMJ
••*
*TVH
0«
»QO

?*£

•°?4

o*Xixfs

^

>X

-

OlffN
(ft!
Ot
•U*
••a

0-2'

-̂s

7-V

5-it'

3-»5

.: «*!....,.,. „„_ ._».- DATS: V.&l-to . , ORlLCfiR:

H.OAT
4 Cord

KO«M(
I'M
100
I'M

S
W
'5
i«

5
10

_li-Zfr

«
t«
•zi

6
7
^
H

-̂
!S, — ̂

tW.-.53...'.,........-....̂,-P'e!.DGEC
(̂  .

itiomt

UAMU
1C8WW
1*M*U
UMCTM

x̂ To

j>̂

X̂ O

X̂ĉ o
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âai,

R30i638



rh

SORING 10$ WU5 CO**OA4nOJV

PROJ
PROJ
6LEV
WAT
(Dm

1AMMJ
•HI
»TWf
cm
*oo
if-X
-X**

^

^

*«LX
|X3S

ECT:- Cf& .,&**&? ..-- ................ ....~~™.... -.— —"- SORING
ICTMC
ATION
ERLEV
,Tim«

WW"
IfT.I
«
*»•
MX

tf-±7

j£ -32

JS-37

•ffl̂ ft

• 9tf( ' ...... DATE: ...4/f$j** .. ........... DRILLER
........ FIELD GEOLOGIST: J** ̂ *v>

!L DAT
4Cond

now*
l-ffl
IQO
iSt

7
i
f
iV

w
II
*J
17

9
A
n
is

J...
13,
17
H

A • „,........, „. .. . .- ...,-. ,,., r;y ?.«„,......- ,-.. ,

itiom)

UMMJ
•KOVMV
'UMMJ
iiNcra
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-j -«-tr — -——a——s——— A * fi*» rZ ——— EOniftff J°°-5'"̂JJ Mî ift f i Ĵ flir .f 00tMt •*»"•***• ̂^̂ ^̂ ^̂ •̂̂ •̂ •̂
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C-MVEL î.* (Jr*»̂

cr̂ j ̂  x̂/ rx̂ o ̂ /
£X*veLS. V.mi»*rStCT

.

0 1
«0

U <

CO »setc i

a

^

?M

5̂

5̂

REMARKS

Pto^r. V. P̂ w.

r»W fr ̂6**̂  *̂ t
, . t _• i f

Mfffjt, Vtttmlt l̂ »'.«

C/ e*L*M*..*9i*1'

.
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Ĵ

.

!%i

P*t4

ITE; ,
-OGEO

. .̂ -IZ-Sf ....... ORILLEft:
LOGIST; ElCIP- SfTHCC

0.:./MW2-| /S0Z6

>̂_W..P. I.. . .. .... ... • . ... ... . .. . ....... ..... . . . . . .

KMfNH

V

•:

MATERIAL DESCRIPTION
toeQimim

OdMOC
MAMOMH

HARn

M̂ SS.

vy.btwse

ftCA/tt*

cotod

!££L£watx

oeAwcc

5'̂^

i}̂

wad.

ti'Sft

MATERIAL
CLASSIFICATION

SILT *Mft |r1M6-rDMcbGa

SAm4.S«^To-n. ftû
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' V ̂*^ ̂J^ ̂ ĤE&PI* ̂ ^̂ ^̂ ^ 1 1* w

^M /37-7

y»ccw- ^-Sl /HO...

ic HO PUC

SlrtTS,7P,tFMfiTU. 20 SU4 X ID1

i n OFSCHPPN- 2"

— TYPE OF SAND PACK: 3fc*T S', licft ^n<i

-t«/«o
— ELEVATION / DEPTH BOTTOM

TYPE OF BACKFILL BELOW OB
WELL: ________> It eiS-d&d i^

OFSAWDPACK: -^*l^/50-O
5ERVATION

— ELEVATION /DEPTH OF HOLE: -t-rt /fffl-0



IMUS
_uJ OTFTOWATJON OVERBURDEN
Q A Halhburton Company MONITORING WELL SHEET

nou t CB JIM f?acU-fodd
ao/-\ie/--r f~Q )Xft4.4̂ 0V 1 nrATIOM K^cHmofKi . Vrt ' "" -rKUJcCr — i»J.,,,e. — a?TT̂ 'ft j- ——— LWX.M uwiji-La —— - — a». •* \ —— s —— DRILLING
nn /"» i i- J--T- 1 1 /•* tt 9 f Q f~\B 1 Wf. 1>VUJ ™4 ~ > r 1 _ 1 1 . . . ̂ --_ ._ Q . . .

ft £\fA-rtt~mi t̂̂ i.i.̂ . ^ATC H~i~fiXtLCVA 1 IUN ———— ' BBL- — —— — •— 1-'M ' c —....—. ...a- .ny-ti. ——— DEVELOPMENT{FIELD GEOLOGIST- K^M M^ ——————————————— METHOD &A-a

^ _

r.—
GROUND
ELEVATION ^^ ŝ-4 —
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Ŵ̂ ^̂ V̂̂ V̂4̂ ^̂ ^̂ v̂̂ î ^̂
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PEI ASSOCIATES; INC.
CHESTER ROAD

CINCINNATI, OHIO 4324«
IS I 3t 7S2-A7OO

JAN30S989
January 4, 1988

Mr. Paul H. Leonard
U.S. Environmental Protection Agency
Region in
841 Chestnut Building
Philadelphia, Pennsylvania 19107

Re: EPA Contract No. 68-03-3413
Work Assignment No. 1-19J
Initial Sample Characterization Results for the C&R Battery Site
PN374M9-1J

Dear Paul:

Enclosed are the initial physical and chemical sample characterization results
for the C&R Battery site in Chesterfield County, Virginia. The soil is a
carbonate composed of approximately 55 percent sand, 31 percent silt, and 14
percent clay. The pH is moderately alkaline (9.3). The average concentration
of total lead is about 7.6 percent, and EP toxicity lead averages 418 ppm. The
predominant lead species is hydrocerussite (Pb3(CO3>2(OH)2). Calcium,
aluminum, and iron (naturally occurring soil elements) also are present in
significant amounts.

If you have any questions concerning these data, please call me or John
Schabron of Western Research Institute.

Sincerely,

PEI ASSOCIATES, INC

Judy L. Hessling
Work Assignment Manager

Enclosures
•RANCH OFFICE*

DALLAS. T«XA« DURHAM, NORTH CAROLINA
CHCSTKR TOWIR* O«NV««, COLORADO KANIAB CITY, KAN*A»

WA*HINOTON, DC



PEI Associates, Inc.
11499 Chester Rd.
Cincinnati, OH 45246
(313) 782-4700

Client: USEPA Project No.s 3741-19-J
Lead sites job Requisition No.; 11-096

Date Received: 11/11/83
Sampled by t PEI
Date Reported: 12/13/88

Attni c/o Judy Hessiing
= _B_j_B33i_B = a*3s»at3===3*»:«3mj«»»***a*a*a*»»*:»*3B»*»»»«»*ma3*«3as*3t3i*3s = :s3=:ss;3a3«

Sample) C&R Site soil ug/g unless noted
PEI Numbers O3 and O4 __

A B

Moisture, '/. 16.1 18.9
pH, SU 9.21 9.46
Fluoride, mg/g 0.31 0.27
Sulf ide, mg/g 6 <6
Cyanide <O.02 O.O8
TOC 5,710 8,320
Sodium CEC, ug/g as Na 7,630 .Ŝ .̂ rrua 9,13O

EP teachable lead, mg/l_ 383 J 434
(Determined by Method of Additions)

A 1 uminum 4 , 680 4 , 72O
Antimony 440 <4
Arsenic 48.2 19.7
Barium 6O.O 74.5
Beryllium <O.07 O.16
Cadmium 4 . 48 4 , 93
Calcium 53.10O 62,700
Chromium 7.4 10 . 4
Cobalt <0.9 3.O
Copper 36. O 18.9
Iron 3,830 3,76O
Lead 82,800 69,900
Magnesium 939 939
Manganese 53.8 120
Mercury <O.14 0.19
Nickel 5.34 5.O3
Potassium 337 539
Selenium <O.OQ <0.08
Silver 1.4 l.O
Sodium 79.6 83.3
Thallium <7 9
Vanadium 1O.0 11.3
Zinc 23.0 22.7

Submitted bys
(_/lfr̂  \svu~wf

" "" flR30!697



Western Research Institute
PjO. Box 3395, University Station

Laramie. Wyoming 82071
307 721-2011

December 21, 1983

Mr. Jack tfobis
rex Associate*
11499 Chester Road
Cincinnati, Ohio 4924C

Dear Mr. Wobia:

Attached arc th* min«r«logic analysis, grain «ic*, *nd humic
«cid results from t*n samples submitted to WRI. Fleas* contact me
if you nave any questions or comments.

Sincerely.

John r. Schabron, Ph.D.
Manager,
Analytical Research Division

An Affiliate of Univtrsity of Wyoming Rtstarck Corporation

SR3Q1698



Mineralogic Analysis

WRI Mineral Identification

SehuylJcill (A-2) 88_328 quartz, caicite, cerusaite ,
smectite

?Gould (A- 2} 88_32? quartz, Na,Ca feldspar, anglesit*,
plattnerite, lead, smectite, illite

Guuid (A'g? . 88_330 quartz, calcit*, hydrocerusaite , <%
bassanite, plagioclase, illite,
smectite

MX. Industries (A-2) B8_331 quartz, calcite, cerussite*,
, x bassanite, lead, illite, kaolinite

6coid 6̂ )̂
C t R (A 21- . 88_332 anglesite, plattnerite, lead,

quartz, illite, ameer it «

88_333 quartz, calcite, hydrocerussite* ,
baa sanite , plagioclase ,
illite, smectite

Gould (A- 7) 88_334 angles it e, plattnerite, lead,
quartz, illite, smectite

Gould (A- 7) 8ft_335 qumrtz, anorthite, anglesite,
plattnerite, lead, smectite, illite

HL Industrie* (A- 7) 88_336 quartz, calcite, cerussite*,
bassanite, lead, illite , kaolinite

K IA"1) 88̂ 337 quartz, calcite, cerussite*,
smectite

flR30i699



Mineral Code

quartz SiO2
caicite CaCOj
plagioclaae '(N*
anorthit* (Ca,Ma)AlSijOg
anglesite PbSO4
cerussite PbCO3
hydrocecussite Pb3(C03)2(OH)
plattnerite PbO2
bassanite Ca5O4..5H2O
illite K-Al-Si-O-H
smectite Ka-Ca-Al-Si-O-H
kaolinite Al2Si2O5(OH)4
lead (metal) Pb

Note:

The XRD patterns and crystalline structures for the minerals
oerussite and hydroeerussite are very similar differing only in
the degree of hydration. Additionally, the mineral leadhillite
Pb4SO4<CO3)2<OH)2 is very similar in structure to cerussite and
hydroeerussite differing by the substitution of SO4 into the
crystalline form. It is very possible that leadhillite was
present in some or all of the samples that contained cerussite
or hydrocerussite, but was masked by other peaks or below
detection limits.

flR30!70Q



Particle Size Analysis

PEI Sample Sand Silt Clay

Schuylkill (A-2) 85 7 3
89 5 6

Gould (A-2) 49 47 4
53 43 4

Gould (A-2) 90 6 4
91 5 4

ML industries (A-2) 70 16 14
71 17 12

C £ R (A-2) 56 33 U
52 31 17

Schuylkill (A-7) 87 6 7
88 5 7

Gould (A-7) 57 38 5
47 48 5

Gould (A-7) 90 6 4
92 4 4

NL Industries (A-7) 68 17 15
€8 17 15

C £ R (A-7) 56 28 16
S6 31 13



Humic Acid Analysis

PEI Sample Humic Acid
wt %

Schuylkill (A-2) .77
.84

Gould (A-2) .02
.02

Gould (A-2) <.01
.02

NL Industries (A-2) .39
.42

CAR (A-2) 1.69
1.35

Schuylkill (A-7) .77
.67

Gould (A-7) .33
.16

Gould (A-7) .74
. 1.06

NL Industries (A-7) .35
.22

C t R (A-7) .06
.07

control .04
control .03
blank <.Q1
blank <.01

nr^or^ l *"7ooflRSQ!702



X-RA Y DIFFRA CTION ANAL YSIS

Oat*: /

Source:

Sample IdtntHlcatlon; 9 9 _

identified Phases):

5.

7.

8.

9.

10.

11.

12.

13.

14.

IS.

Comments:

i. CfLSĴ

2. j______________________
/pi
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APPENDIX B

DATA FROM SLUG TESTS AND
CALCULATION SHEETS FOR HYDRAULIC CONDUCTIVITY
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NUS CORPOfi*r/0/V AND SUBSIDIARY STANDARD CALCULATION.

CUENT: FILE NO..
8̂5!

SUBJECT-
SLUG T£ST CALL'S,

BY:
RD6

CHECKED BY: ̂^ /̂̂ /̂

PAGE "2_O_F Lf

DATE:

JU In
t&juliH-uLl

L/ ru, J

t z.zs -f 0.32
lj?rv(zZ.l/Q.Ma) ' l°/o.4nt. •" x /

02.-n' + ~ n T'a<-m J

JL
r/ .!.'(&/!-.*. . < .ft y./

K ' ^L& -fc ̂  i
I/ C-°83 ^-21 ) ̂  I | f- \.Z \K s a(io ) °s ^^ 0,2% J

= ( l.felMCT" )( 2 j( l.&l J

2.H5

T-K

flR301706
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V;
Tesr

SE1000B
Environmental. Logger

09/28 17:41

Unittt 00000 Testft 7

INPUT 1: Level (F)

Reference 0.00
rScale factor 10.04
Offset 0.00

Step* 0 09/2E 15:47

Elapsed Tine Ualue

0.0000 3.45
0.0033 2,64
0.0066 1.45
0,0099 1.77
0.0133 - 2.25
S3.0166 2.37
0.0200 1.87
0.0233 . 1.74
0.0266 - 0-43
0.0300 0-63
0.0333 1,17
0.0500 1.03
0.06S6 0.94
0.0833 0.83
0.1000 0.85
0.11B5 0.80
0.1333 .- 0.7S
0.1500 0.72
0.1666 0.69
0.1833 0.55
0.2000 0.62
0.2166 0.58
0.2333 "" 0.56
0.2500 0.53
0.2656 0.S0
0.2833 0.47
0.30C0 0.45
0.3166 0.43
0.3333 0.40
0.4167 0.3!
0.5000 0.24
0.S833 0.18
0.6S67 0.13
0.7500 a.10
0.8333 0.07
0.9167 0.0S
1.0000 0.03 I5R30I709



1 .0833 . _. 0.02
1.1667 0.01
1 .2.500 0.00
1.3333 - . . . 0.00
1.416S - 0.00
1.5000 - 0.01
1 .5833 - "0.01
1.S667 - 0.0!
1.7500 - 0.01
1 .8333 .. - 0.01
1.9167' - 0.01
2.0000 - 0.02

END

R3017IO



SE1000B
Environmental Logger

09/26 17:42

Unit* 00000 Test* &

INPUT 1: Level (F)

Reference " 0.00
Scale factor 10.04
Offset 0.00

Step* 0 03/26 15:50

Elapsed Time Ualue

0.0000 - 4.12
0.0033 - 2.61
0.00S6 - 2. IS
0,0099 - 0.60
0.0133 --0.06
0.016S - 1.23
0.0200 - 1.43
0.0233 - 1.35
0.0266 - J.I 5
0.0300 - 1.16
0,0333 -= 1 .13
0.0500 - 0.99
0.065S - -0.89
0.0833 - 0.80
0.1000 - 0.73
0.1166 - 0.S6
0.1333 - 0.61
0.1500 - 0.56
0.1566 - 0.52
0.1833 - 0.49
0.2000 - 0.46
0.2165 - 0.43
0.2333 - 0.41
0.2500 - 0.39
0.2666 - 0.37
0.2833 - 0.35
0.3000 - 0.33
0.3166 - 0.32
0.3333 --- 0.30
0.4167 - 0.24
0.5000 - 0.19
0.5833 - 0.16
0.6667 - 0.14

Suus Terr
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TiM-e .,. _. Vft UOE

0.7500 ~ 0.12
0.8333 ._ -.._0.U
0.91B7 - 0,11
! .0000 - 0.10
1 .0833 - 0.09
i.!667 - 0.09
1 .2500 - -0.09
1.3333 - 0.08
1 .4168 - 0.08
1 .5000 - 0.08
1.5833 .- 0.08
1 .6667 - 0.08
1 .7500 - 0.08
1.8333 _- -0.07
1 .3167 - 0.08
2.0000 - 0.08
2.5000 - 0.07

END

H£A£> .SLUG Terr

«R30i7l2



NUS CORPORA TION AND SUBSIDIARY STANDARD CALCULATION
ortt c /

CLIENT: FILE
OR BATTERY

NO.:
9 ©5)

SUBJECT: St-OS TEST CALC'S. MVJZ-|

BY:

CHECKED BY: ̂ îffl??

PACE 1 OfU

DATE.

H =
U>-
U. = 53- M3 - 10.0'

= o.sn'
/̂.Hl>- ZM

C »

o -__ _

_

MO' —
„ -
H , ' ,

^

'

X''

k
' H Lw '

33
'

f ——

1
1

1
1
i
1

f///

\

\ 1 V

| /S >J -'

1
1

1
1

1

S3iir ; ; i " i
i i ! i

u 1 i .•

' 1r ! !
1 H —— r

i
ii

w— ̂, .41-)'

OF

— 60TM
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NUS CORPORA TION AND SUBSIDIARIES STANDARD CALCULATION^

CLIENT;
OR BATTERY

SUBJECT:SLUG TEST OLC/S

FILE NO.:
^851

MWl-ii

BY: _
RDB

CHECKED BY:
ML# iZ/f$/tf

PAGE ̂  OF V

DATE; _

U *ajU[(H-U^l
lYrw J

\.v

r/ .JLg*/r.M . \

L/ ice*

I/ -s 1.38 "MO'3 Cm/

T-K-H-

J

K " e -fc

K C . 0 8 3 1 ( 1.̂ 5 ) I A / 0.655 \
a( ,o ) * o-a -^^ 0.̂8 J

flR3QI7U
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1/2-
.

SE1000S
Environmental Logger

09/26 17:38

Unitf 00000 Teat* f

INPUT l: Level (F)

Reference 0.00
Scale factor 10.04
Offset 0.00

Stept 0 09/26 15:10

Elapsed Tine Ualue

0.0000 - 1.91
0,0033 - 1.74
0.0066 - " 1 .86
0.0833 - 1.59
0.0133 - 0.80
0.01SS - 0.73
0.0200 - 0.65
0.0233 ...'-: 0.85
0.0266 — 0.88
0.0300 - 0.32
0.0333 - 0.73
0.0S00 - 0.63
0,0666 - 0.63
0.0833 - 0.58
0.1000 - 0.53
0.116S - 0.49
0,1333 - 0.45"
0.1500 - 0.42
0.16S6 - 0.40
0.1833 - 0.38
0.2000 - 0.35
0.21S6 - 0.33
0.2333 - 0.31
0.2500 - 0.29
0.2S6S - 0.27
0.2833 - 0.25
0.3000 - 0.25
0.3166 - 0.23
0.3333 - 0.22
0,4167 - 0.17
0.5000 - 0.12
0.5833 - 0.10
0.6667 - 0.08
0.7500 - 0.06
0.8333 - 0.05
0.91S7 - 0.04
1.0000 - 0.04

flR3017!7



*•/ <-
SLU&- TEST '

S .0833 : .- ̂ 0.03
1.1687 - 0.03
1 .2500 ..—.-—. 0.02
! .3333 ,. ., -- .0,02
1 .4166 - ""0.02
1,5000 - 0.02
1 ,5833 -.—.- 0.01
1.66S7 - 0.0!
1.7500 ... - 0.01
1.8333 . . -... 0..,_0_1
1.9167 - 0.01
2.0000 - 0.01

END

flR30!718



Head SluTesT ; TesTt^

SE1000B
Environmental Logger

09/2B 17:39

Unitt 00000 Test* S

INPUT I : Level <F.)

Reference ' 0.00
S-cai_e_. factor " 10.04
Offset 0.00

Stept 0 09/26 15:17

Elapsed Time Value

0.0000 - 1.84
0.0033 - 1.27
0.0065 - 0.5!
0.0099 - 0.51
0.0133 - 0.84
0.0166 - 1.09
0.0200 - 1,02
0.0233 - 0.82
0.02BS - 0.70
0,0300 - 0.74
0.0333 - 0.82
0.0500 - 0.71
0.0668 - 0.65
0.0833 - - 0.B0
0.1000 - 0.56
0.1166 - 0.52
0.1333 - 0.48
0.1500 - 0.45
0.1656 - 0.42
0.1833 - 0.40
0.2008 - 0.38
0.2166 - 0.35
0.2333 - 0.33
0.2500 - 0.31
0.2656 - 0.29
0.2833 - 0.27
0.3800 - 0.25
0.31S6 - 0.24
0.3333 - 0.23
0,4167 - 0.18
0.5000 - 0.14
0.5833 - 0.11
0.6667 - 0.09
0.7500 - 0,07
0.8333 - 0.06
0.9167 - 0.05
1.0000 - 0.04 flR30!7i9



Tes+ : Stu^TesriU

E lute 4 TiW U.fttoc

1.0833 - 0.03
I .1667 - - 0.03
1.2500 - 0.02
1 .3333 ...:.J- 0.02
1.4166 - 0.02
1.5000 - 0.02

• 1 .5833 - "T: - 0.02
J.6S67 " ' - 0.31
1 .7500 - 0.01
1,8333 . - . 0.01
1 .9167 - -0.01

END

flR30!720



NUS CORPORA 7IONAND SUBS/DIAR/CS . ̂ ^̂ AftD CALCUL*7H{W

CUENT.
C-R SATTEfcV

SUBJECT:

f ILE NO.;
9©51

SUU6 TSST CALC'5. *AVÔ -|

§Y:
R.&&

CHECKED iY:̂ ^ ^̂ ^

PAGE 1 OF^

DATE.

H -
= 8.T s

U = 'lc"vt

WELI C.C)M£rnt.ocT*oNl

_ TOP OF,<c^ —

O -

33' -
S7.7' —

tj-i •> r ' --'-U.̂ -b ;

HO' - . ,

SO' -

y

/
L

'
r ——

X,'

r
w^

,'' J.

••-

^

Le

f »,

7̂7////

ĥ

|v

i /̂  '; >
\
\
1
1
1
m
i» i' i( . <i

L̂ —̂ f̂ t 1"w— *!'0e?f '

NUS flR30i72



NUS CORPORA TION AND SUBSIDIARIES STANDARD CALCULATION.

CLIENT:
OR BATTERY

FILE NO.:

SUBJECT;
SLUG TEST CMC'S. WW^-l

BY;
RD8

CHECKED BY:
MtM /2//S/PJ

PAGE 2 OF V

DATE.

u

l.\
JU

w J
r . > e r u . . i. .. ye/

K * ^Le -t ̂  i

K (0,063) ( Z.IM ) I ft /_LJ____ \
a(e.7 ) <"5 -̂ 0̂.81 J

J ( 1.-53 J^ o.3S3 J

K •
K -
T-K-H-

R30I722
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5E!200S
Environmental Logger

09/23 .14:08

Umtt 00000 Test* 1

INPUT ) : Level (F)

Reference 0.00
Scale factor 10.04
Offset 0.00

Step* 0 09/23 12:20

Elapsed Time Ualue

0.0000 -- 0,85
0.0033 - 1.91
0.00SS - 2.15
0.0099 - 1,12
0.0133 — 0.39
0.0166 - I.03
0.0200 - 1 ."52
0.0233 - !.1S
0.0266 - 0.78
0.0300 --0.98
0.0333 - 1.22
0.0500 - 1.0S
0.0S66 - 1.00
0.0833 - 1.03
0.1000 - 1.01
0.1166 -- 1.00
0.1333 -- 1.00
0.1500 - 0.99
0.1S6S - 0.99
0.1833 - 0.98
0,2000 - 0.98
0.2166 - 0.98
0.2333 - 0.98
0.2500 - 0.97
0.2566 - 0.97
0.2833 - 0.97
0.3000 - 0.95
0.3156 - 0.96
0.3333 .. - 0.96
0.4167 - 0.95
0.5000 - 0.95
0.5833 - 0.94
0.6667 — 0.93
0.7500 - 0.92
0.8333 - 0.91
0.9157 - 0.91
1.0000 - 3.90
1.0833 - 0.89



2.

l .2500 - 0.38
).3333 - ..0.88
1.4 168 - 0.87
I .5000 - 0.87
1.5833 '- 0.86
1 .6SS7 - -0.85
I .7500 - 0.85 .
1.8333 -.-0.85 . . . ._.........::.-! ..... __:::_... ... .
1.3 157 " - 0.84
2.0000 - 0.83
2.5000 - 0,81
3.0000 - 0.78
3.5000 - 0.76

. 4.0000 - 0,74
4.5000 --- 0,72
5.0000 - 0.70
5.5000 - 0.68
6.0000 - 0.67
S.5000 - 0.65
7.0000 - 0.54
7.5000 - 0.63
8.0080 - 0.62
9.5000 - 0.51
9.0000 - 0.60
9.5000 - 0.59

1 0 . 0000 - 0 . 58
12.0000 - 0.56
14.0000 - 0.54
IS. 0000 - 0.S2
18.0000 - 0.50
20.0000 - 0.49
22.0000 - 0.47
24.0000 - 0.46
25,0000 - 0.45
28.0000 - 0.44
30.0000 - 0.43
32.0000 - 0.42
34.0000 - 0.42 - - . . .
38.0000 --- 0.41
38.0000 - 0.40
40.0000 - 0.39
42.0000 - 0.38
44.0800 - 0.37
46.0000 - 0.37
48.0000 - 0.3S
50.0000 - 0.35
52.0000 - 0.35
54.0000 - 0.34
58 . 0000 - 0 . 34
58.0000 - 0.33
60.0000 - 0.33
62.0000 - 0.32
54.0000 - - 0.32
66.0000 - 0.31

END
ja i~* O r^ 1 "?O/flflR30 I 726



H€AD SLVG Terf'

SE1000B
Environmental Logger

09/29 10:19

Unit* 00000 Test* Z

INPUT 1: Level (F)

Reference 0.00
Scale factor " 10.04
Offset 0.00

Step* 0 09/29 09:06

Elapsed Tine Value

0.0000 - 3.01
0.0033 - 3.99
0.0066 - 1.96
0.0099 - 0.19
0.0133 - 1.02
0.0165 - 2-.-19
0.0200 - 1.36
0.0233 •--- 0.54
0.026S_____- _. 1 .21_
0.0300 - 1.59
0.0333 - 1.16
0.0500 - 1.07
0.0666 - 1.15
0.0833 - 1 . 1 1
0,1000 — 1.09
0.116S - 1.08
0.1333 - 1.06
0.1500 - 1.05
0.1666 - 1.04
0.1833 - 1.03
0.2000 - 1.02
0.2166 - 1.01
0.2333 - 1.01
0.2500 - 1.00
0.2S66 - 0.93
0.2833 - 0.38
0.3000 - 0.97
0.3166 - 0.3S
0.3333 - 0.95
0.41S7 - 0,32



0.5000 - 0.89
0.5833 - - 0.85
0.6667 - 0.83
0.7500 - 0.81
0.8333 - . ..-.- 0.78
0.93S7 "- 0.75
1 .0000 — 0.74
1.0833 ' — -0.71
1.1667 - 0.70
1.2500 - 0.68
1 .3333 . -.-T_ -0.,66
1.4166 - 0.S4
1.5000 - 0.53
1.5833 - 8V62
1.6SS7 - 0.60
1.7500 - 0.S9
1.8333 . - 0.57
1.9157 - 0.56
2.0000 - 0.55
2.5000 - 0.49
3.0000 - 0.44
3,5000 - 0.40
4.0000 - 0.38
4.5000 - 0.35
5,0000 - 0.33
5.5000 - 0.30
6.0000 - 0.28
6.5000 - 0.26
7.0000 - 0.25
7.5000 - 0.24
8.0000 --0.23
8.5000 - 0,22
9.0000 - 0.20
9.5000 - 0.20
10.0000 - 0.19
12.0000 - 0.14
14.0000 - 0.10
16.0000 - 0.07
18.0000 - 0.05
20.0000 - 0.04
22.0000 - 0.04
24.3000 - 0.83
26.0008 - 0.03
28.8080 - 0.82
30.0000 - 0.02
32.0080 - 0.82
34.0000 - 0.02
3S.0000 - 0.02

END

R30!728
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NUS CORPORA T,ONAND SUBSIDIARIES STANDARD CALCULATION

CLIENT:
C*R. BATTERY

SUBJECT: $UUG T£ST C>

FILE NO.:
985!

OC* KWHM

8Vr

CHECKED 8Y: , ,
Ml f It 1 3 t/ff&£"tnf*\. /•v'v'/'a

PAGE 1 OF ^f

DATE.

) WELL. _____________

1.97' — ^ ̂  "T re ~r ,0&3~'~""" — TOP OF

O - -• /V I

- I I

V ^

H Uw ̂  1 I |
I
I
i 1

H =

HI-?

/\ = 2.2M

C *

P.US us* ««sfo«ib H R 3 0 1 729



NUS CORPORA TION AND SUBSIDIARIES STANDARD CALCULATION
SHEET

CLIENT: FILE NO..
C-*-R BATTC.RY 8̂51

SUBJECT:
SLUG TEST CMjC/S. i^VJM-l

BY:
RDB

CHECKED BY: 1 <-\ «

PAGE .2. OF ̂ f

DATE.

ui__ . AtftjuirH:uM-w] r1
y- N l J~ I

-*fe

1
J

U 4 2.24 t 0-33 00 - >.&JL/f

J.
/ r r/ * O.'SHS -*• 0.18O
nw L J

1X r.2 JL T ge/rw, ) . t y./
K " eLe -t ̂  i
,/ (.083 ? . ,.Q2
K = -05

U' - ( fefeM-UT1*' jf 30 V I.Hi J

I/ . 67*

9.50

T-K-H-

JSSA fl£VISEOO2S5
flR30I730
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err

SE1000B
Environmental Logger

03/28 17:34'

Unit» 00000 Test* |

INPUT !: Level CF)

Reference ".l 0.20
Scale factor 10.04
Offset 0.00

Step* 0 03/26 14:19

Elapsed Tine Ualue

0.0000 - 0.70
0.0033 -.
0.00SB - 0.88
0.0033 - 0.81
0.0133 - 0.68
0.0166 - -0.53
0.0200 - 0.55
0.0233 - 0.50
0.02SS - 0.45
0.0300 - 0.42
0.0333 - 0.38
0.0500 - 0.25
0.0666 - 0.18
0.0833 - 0,12
0.1000 - 0.09
0.11SS - 0.06
0.1333 - 0.05
0.1500 - 0.04
0.1SS6 - 0.03
0.1833 - 0.02
0.2000 - 0,02
0.2IS6 - 0.01
0.2333 - 0.01
0.2500 - 0.01
0.266S - 0.01
0.2833 ...- -0.01
0.3000 - 0.0!
0.31G6 - 0.01
0.3333 - 0.01
0.4IS7 - 0.00
0.5000 - 0.00
0.5833 - 0.00
0.ESB7 - 0.00

SR301733



0.7500 - 3.00
0.8333 • -" "0..0.0
0.3167 --0.0~0
I.0000 - 0.00
1.0833 .- 0.00
T.16S7 - 0.00
1.2500 ---0.00
1 .3333 ----- 0.00
1.4156 - 0.00
1.5000 - 0.00
1.5833 - 0.00
I .SS67 - 0.00
1.7500 -- 0.00
1.8333 - 0.00
1.9167 -- 0.00
2.0000 - 0.00
2.5000 - 0.00
3.0000 - 0.00
3.5000 - 0.00
4.0000 - 0.00
4.5000 - 0.00
5.0000 - 0.00
5.5000 - 0.00
6.0000 - 0.00
6.5000 - 0.01
7.0000 - 0.01
7.5000 - 0,01
8.0000 - 0.00
8.5000 - 0.00
3.0000 - 0.00
9.5000 - 0.00
10.0000 - 0.00
12.0000 - 0.00
14.0000 - 0.08

END

suut, Terr
4-

flR3QI73i*



R.ISIKI& WGAD scuG"~7s$f ' Terra

SE1000B
Environmental Logger

03/25 17:37

Unit* 00000 Test* X

INPUT !: Level (F)

Reference 0.00
Scale factor 10.04
Offset 0.00

Step* 0 03/26 14:42

Elapsed Time .... lvalue

0.0000 0.00
0.0033 -- 0.37
0.00BB — 2708
0.0099 - 2.45
0.0133 - 0.35
0.0166 - - 0.6S
0.0200 - 0.86
0.0233 - 0.83
0.02SS - 0.63
0.0300 - 0.S0
0,0333 - 0.55
0.0500 - 0.35
0.0SS6 - 0.23
0.0833 - 0.1B
0.1000 - 0.11
0.1166 - 0.07
0.1333 - 0.05
0.1500 - 0,04
0.1666 - 0.03
0.1833 - 0,02
0.2000 - 0,0]
0.216S - 0,01
0.2333 - - 0,01
0.2500 - 0,00
0.25S6 - 0,00
0.2833 - 0.00
0.3000 - 0,00
0.3166 - . 0,01
0.3333 - 0.03
0.4167 0.00
0.5000 0.00
0.5833 0.00
0.6667 0.00

flR30!735



Terr •'Te.rr z
M ̂  M-1

0,7500 0-00
0.8333 .. . . ,0-0-0
0.9167 0V00
1.0000 0.00
1.0833 0.00
1.16S7 0.00
I.2500 0.00
1.3333- -..-- 0.00
1.4166 0.00
1.5000 0.00
t ,5833 .... .0,00-.
1.6657 3.00
1.7500 0.00
1.8333 0 -00
1.9167 0.00
2.0000 0.00

END

5R30I736



/Vt/S CORPORA TION AND SUBSIDIARIES STANDARD CALCULÂ j)̂ 7

CLIENT:
OR SATTERY

SUBJECT: ^UUG "TEST

..._ -..__
FILE NO.:

^©51
C*UC'5. fcAiMS-V

iY:

CHECKED SY:

PAGE I OFU

DATE.

o —

Hi' —

HI Qsy -inl.co >

• f-

55 '
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NUS CORPORA TION AND SUBSIDIARIES STANDARD CALCULATION

CLIENT:
OR fcivrre.

SUBJECT:
SLUG TeST

c? /

FILE

CNjC/S.

r u

NO.:
58S(
>A\M5-I

BY:
RDB

CHECKED BY:

y -,

PAGE _2 OF L|

DATE.
H-n-e*}

. At SJU 1/H-uVfrwJ f1
JU

r
2.15 -t- c

R

^̂  f̂  —-.̂ \ / 2..HM )

00

j/

- 4.̂ 5 x

T-K

,/ r JLgertA) . i ye/
K " ^Le -t ̂  £

40

Y MC» J

,/ (o.oe3 ' t-HM ) . I a /3-42 ^K = a( 10 ) o.01 -^ M3 J

NUS 1S5A REVISED 028S flR30!738



NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION̂

CLIENT:
c+e Bfcrreey

SUBJECT:
SLAJ G> Test T>A~tf

FILE NO.:

, Ktô  »VHA»&M

BY:

CHECKED BY:KS_T K- ̂  - i f ~ s i
PAGE 3 OF iJ

DATE:

SE1898B
Environ«ental

03/31 88:59 i
VaA\J<. _ Unit* 0Q081 Test# ?

INPUT l: Level <F>
O-OOOO -2 .OO Reference 8.00
r\ nr^77 - n -^ ̂  Scale factor 10.84U.^uoo ^,7J Offset 0-80
O. 00 CpU - 0- (_> I step# 8 33X30 15SS2

O-OIOO -O.SG ei ,, T-Elapsed Time
0.0133 -c

O.O533 -0-0^ 0.8099 - 0.91 scieeee
^ --,/-, * *~ 00-̂ 0.0133 - 2.00 Enwiron-*nUl
O. OWe^ OrDO 8.0166 - 9.93 83/31 88̂ 54

0.8208 - 0.61 '
0.6233 - 0.56 Unit* 00081 Test* /

- 0-0266 - 8.82
9.8388 - 0.84 INPUT l: L«vel CF>

n nnf^i - / ^-i 8.0333 3.13Q,UUi?t_3 t. b̂ ? 0.8588 9.08 Reference 0.08
r\rt\Cir\ -i 1 ̂  8.0666 - 8.84 Scale factor 18.84
°'OIUO t ' t 3 0.8833 0.02 offset 9.00

-n n 0.1808 8.88
u*l ' 8.1166 8.80 Step# 8 83/38 16:02

-O.OM 0.1333 0.08
* n 0.1508 0.88 Elvsed Tiae Value

0.1100 -0.07- 8.1666 8.88 ————————
_ 8.1833 0.00 8.8000 - 9.08

O.T-O&o -C7.O2 8.2860 8.88 8.8833 - @.@89.2i6« e.ae 8.3066 - 0.00
9.2333 9.99 0.8999 - 3.80
8.2599 9.99 0.0133 0.21

0.9166 0.33
0.8288 8.53

— 8.8233 - 3.62
8.8266 - 1.88
0.8389 - 1.57
8.8333 - 1.13
0.8500 0.50
8.6666 - 0.17
8.8833 0.81
8.1000 - 0.01

- 0.1166 - 0.84
8.1333 - 8.82
8.1599 - 8.82
9.1666 - 8.82
8.1833 - 0.82
8.2890 - 8.82
9.2166 - 0.02
9.2333 - 0.82
8.2569 - 0.82
9.2666 - 0.82
9.2833 - 0.02
8.3800 - 8.02
8.3166 - 0.82
8.3333 - 0.02
9.4167 - 0.82
8.5999 - 0.02

flR30i739
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APPENDIX C

DATA COLLECTED FOR TIDAL STUDY
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APPENDIX C-1

TIDAL STUDY DATA AND HYDROGRAPHS



TIDAL FLUCUATION (FT)
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HYD. HEAD CHANGE (FT)
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HYD. HEAD CHANGE (FT)
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H YD- HEAD CHANGE (FT)
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HYD. HEAD CHANGE (FT)
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TlDftU STOCW QftTft

Elapsed Tiwe . Value

0.0000 0.14
30.0000 -0.49
60.0000 0V81
90.0000 1.09
120.000 .. 1 .36
150.000 1.54
180.000 - 1.55
210.000 1.68
240.000 1.62
270.000 !.45
300.000 1.20
330.000 D.90
3S0.000 0.50
330.000 0.28
420.000 0.01
450.000 - 0.23
480.000 - 0-52
510.000 - 0.7S
540.000 - 1.01
570.000 - 1.24
800.000 - 1.41
S30.000 - 1.54
660.000 - 1.55
633.000 - I.35
720.000 - -1 .00
750 ..000 - 0.57
780.000 .- 0.14
810.000 0.20
340.000 3.43
870.000 0.71
900.000 0.33
330.000 1.06
350.000 1.03
390.000 1 .01
1020.00 0.84
1050.00 0.58
1080.00 .0.28
1110.00 0.00
1140.00 - 0.27
1170.00 - 0.54
1200.00 - 0.73
1230.00 - 1.03
1260.00 - 1.28
1230.00 - 1.49
1320.00 - 1.66
1350.00 - 1,74
1380.33 - 1.65
1410.00 - -1 ,33
1440.03 - 0.89
1470.00 - 0,38
1500.00 0.07

3R30I751



e/H
TlOftL STOQY

* *

Tftmes RiUeft.

1530.00 ." .:.'.0.44
1560.00 0.77
1530,00 1.03
1520.00 1.38
1S50.00 ... "1..S0
1680.00 - 1.76
1710.00 1.79
1740.00 1.71
1770.00 . 1.54
1800.00 1.30
1830.00 1.00
1880.00 -"0.73
1890.00 0,42
1920.00 0.15
1950.00 - 0.14
1980.00 - 0.42
2010.00 - 0.S9
2040.00 - 0.95
2070.00 - 1.22
2100.00 - 1,44
2130.00 - 1.58
2160,00 - 1.70
2133.00 - 1.57
2220,00 - - 1.27
2250.00 - 0.79
2280.00 - 0.42
2310.00 - 0.04
2340.00 0,25
2370.00 0.49
2400.00 - 0.S9
2430.00 .. .. 0.84
2460.00 0.98
2430.00 0.98
2520.00 0,84
2550.00 0.58
2530.00 . 0.30
2610.00 - 0.01
2540.00 - 0.30
2870,00 - 0.57
2700.00 - 0,85
2730.00 - 1.14
2760.00 - 1.41
2730.00 - 1.60
2820.30 - 1.74
2850.00 - 1.84
2880.S0 - 1.71
2310.00 - 1.35
2940.00 - 0.89
2970.00 - 0.35
3000.00 0.07

flR30!752



TtDftu STUDY

3030.00 . 0.44
3060.00 " "- 0.76
3090.00 -•-•--• 1 .09
o!20.00 -. 1.36
3150.00 1.62
3J80.00 •-.- -:1 .79
3210.00 1.92
3240.00 ~- 1.87
3270.00 1.74
3300.00 1.54
3330.00 ' 1.27
33S0.00 0.35"
3332.00 0.S3
3420.00 -0.33
3450.00 0.03
3480,03 - 0.27
3510.00 • -• 0.55
3540.00 - 0.81
3570.00 - I.04
3600.00 - 1.24
3630.00 - 1.41
3S60.00 - 1.43
3S90.00 __. - .1 .25
3720.00 - 0.87
3750.00 - 0.41
3780.00 0.03
3810.00 -- .0.42
3840.00 0.73
3870.00 . . 1,01
3900.00 1.22
3930.00 1.44
39S0.00 1.47
3990.00 1.46
4020.00 1.28
4050.00 1.03
4080.00 0.71
4110.00 0.42
4143.00 " "0.14
4170.00 - 0.12
4200.00 - -0.44
4230.00 - 0.71
4260.30 - 0.98
4290.00 - 1.25

fiR30!753



TtQAU STOOV DATA

dtoeo.

4320.00 - -• "1 .46
4350.00 ~- 1.70
4380.00 - I.82-
4410.00 -- -̂ ---- =T.76
4440.00 ... - ". 1 .43
4470.00 - 0.92
4500.00" " ' - 0̂".34
4530.00 0.17

' 4560.00 0.57
4590.00 0.30
4620.00 - 1.22
4650.00 "1.52
4680.00 "1 .74
4710.00 1.89
4740.00 1.90
4770.00 -" "1.73
4800.00 1.58
4830.00 1 .27
4860.00 3.95
4890.00 0".62
4320.00 0.28
4950.00 .- 0.01
4980.00 - 0.31
5013.00 _.. ..._ - - 0.62

END . _.__.. .._.:.:.:
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Tiof\u STUDY oivm

Elapsed Time.. Ualue

0.0000 - 0.00
30.0000 - 0.02
60.0000 - 0.03

__30.0_000 -.0.05
120.000 - 0.05
150.000 - 0.05
180.000 - 0.07
210.000 - 0.05
240.000 - 3.3S
270,000 - "0.05
300.000 - 0.04
330.000 - - 0.03

—360.000 - 0.04
390.000 - '0.02
420.000 - 0.02
450.000 - 0.02
480.000 - 0.02

. -5;i.0.000. __.__. _-_0.,02.
540.000 "- 0.02
570.000 - ' 0.01
500.000 - 0.02
630.000 - 0.02
660.000 - 0.02
690.000 - 0.02
720.000 - 0.03
750.000 - 0.03
780.000 - 0.03
810,000 - 0.03
840.000 - 0.04

^ .B70V0-0-0"" ' - 0.04
300.000 - 0,03
930.000 - 0.04
960,000 - 0.04
930.000 - 0.02
1020.00 - 0.02
1050.00 - 0.01

- 1080.00 - 0.00
1110.00 - 0.00
1140.00 0.00
1170.00 0.00
1200.00 0.30

-1230.00 0.01
-12S0.00 3.02
1290.00 0.02
•1320.03 0.04
•1350.00 0.03
1380.00 0.01
1410.00 0.03

\2>CQ —1440.00 0.01 •
1470.00 - 0.00
1500.30 - 3.30

(^3J - 1530.00 - 0.03,
1560.03 - 3.04
1593.00 - 0.04



STOOV

»cA Ttmc.

1620.00 - -0.03
1550.00 - :0,0-4
1580.00 - .0.05
1710.00 - :0.05
1740.00 -- 0,05
1770.00 _ ---jJ.LB.4
1800,00 . "--0,03
1830.00 . --—0.02
1850.00 - 0.01
1830.00 . - 0.01
1923.00 ~~0T0"0
1350.30 0.00
1380.00 "" '0.00
2010.00 0.00
2040.00 0.00
2070.00 0.01
2100.00 0.00
2130.00 .-.-0.00
2150.00 - 0.01
2130.00 - 0,02
2220.00 - 0.03
2250.00 -̂ . .0.04
2280.30 - 0.05
23.10.00 * - 0.05
2340.00 -- -0.07
2370.00 - 0.07
2400.00 - 0,08
2430.00 - - - 0.08
2450.00 ." -"-:0,07
2430.03 -- 0..07
2520.00 - 0.06
2550.00 .--- 0.04
2580.00 - 0.04
28 10". 00 -"" 0.02
2640.00 - 0.01
2570.00 - 0.00
2700.00 " -"0.00
2730.03 0.03 .
2760.00 - 0.00
2790.00 - 0.00
2820.00 - 0.01
2850.00 - 0.00
2880.00 - 0.02
2910.00 - 0.02
2940.00 - 0.03
2970,00 - 0.05
3000.00 - 0T06

fiR30I756



3/4

EUpseA TtW

TVDAU
l-l

3030.00 - 0.07
3050.00 - "0.07
3030.00 " - 0.10
3120.00 - - 0 . 1 J
3150.00. - - - -0-11
3180.00 - 0.11
3210.00 - 0.10
3240.00 - _ -.0.10
3270.00 - - :. 0̂ .03
3300.00 "- 0.07
3330-00 -- . — r. 0.07
33S0.00 - 3.05
3390.00 - -.0.05
3420.00 - 0.04
3450.00 - 0.04
3480.00 - =0.03
3510.00 - 0,03
3540.00 - 0.03
3570.00 - 0.04
3600.00 - 0.06
3530.00 - 0.07
3660.00 - :-0.05
3590.00 - 0.06
3720.00 - 0.06
3750.00 - 0.05
3780.38 - 0.07
3810.00 " -- • 0.08
3340.00 - 0,07
3870.00 - 0.06
3900.00 ---0.06
3300,30 - 3.04
3350.00 . -...0.03
3330.00 - 0.02
4020.00 - 0.01
4050.00 - 0.00
4-080.00 0.01
41 10.00 0.02
4340.00 0.03
4170.00 0.04
4200.00 0.05
4230.00 ' 0.04
4263.00 0.04
4290.00 0.04
4320.00 0.03
4350.00 0.02
4380.00 0.01
4410.00 0.00
4440.00 0.03
4470.03 - 0.00
4500.00 - 0.01
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4/4

4530.00 - 0.02
4560.00 - - 0.02
4590.00 - -0.03
4620.00 - 0-03
4553.00 - 0.02
4580.00 - - 0.01
4710.00 ~- 0.00

. 4740.00 - .0.01
4770.00 - 0/00
4800.00 - 0.00
4830,00 - - 0,-00
4850.00 " 0.00
4890.00 " :.. "0.700
4320.00 0.00
4950.00 0.02
4980.00 0.01
5010.00 0.02
5040.00 0.02
5070.03 ' 0.02
5100.00 0.03
5130.00 0/03
5150.00 0.03

END
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STooy

- - =_ -- — —
elapsed TameK 1 ft

f™ ._ J. —

• • —— •- -— —0.0000 — 0.02
30.0000 - -0.03
60.0000 - 0.04

, ., ̂  .. __. 30.0000 -""0.05 " ~~.~~~.
120.000 "" - 0.05
150.000 - 0.05
180.000 - 0.07 ' - "• - - - - - - -
210.000 - 0.07
240.000 - 0,07
270.000 - 0.06
300.000 - 0.05

«_/z"r 330.000 " - ;0.04
•_ HC-- -*380.000 - 0.04

390.000 - 0.03
420.000" / - "0".03 " '- " " •""•
450.000 ' - 0.03
480.000 - 0.'03

<7z?. -̂sl0-000.;,_., .__:v.JU?4L_-™=...,.
540.000 - 0.03
570.000 - 0."02

- 500.000 - 0.02 "
G30..000 - 0.02
550.000 - 0.32
690.000 - 0.03 - - - - - - - - -
720.000 - 0.04

- 750.000 - 3.04
780.000 - 0.04
310.000 - 0.05
343.000 - 0.06

. s,$j —873.330 - 3.06
900.000 - 3.35
330.000 - 0.06
960.000 - 0.05
390.000 - 0.04
1020.00 - 0.03
1050.00 - 0.03

. T ,-_. .-- 1.083.30 - 0.02
1110.00 - 0.01
1140.00 ' - 0.00
1170.03 - 0.33
1200.00 - 0.00

'S3* -1230,00 .. S.00
1260.30 0.01
1233.00 0.02
1323.00 0.03
1350.00 0.33
1380,00 0.01
1410.00 0,02

-1440.00 0.30
1470.03 - 0.01w.wi ar^oni"7C"r»1500.00 - 0.01 flnou I /59



2/H

- 1530.00 - 0.02
i5S0.00 - 0.03
1530,00 -- '0.03
1620.00 - '0.02
1650.00 - 0.03
1680.00 - 0,03
1710.00 - 0.04
1740.00 - 0.04
1770.00 - 0.02.
1800.00 - 0.02
1830.00 - 0.01
1850.00 - 0.00
1890.00 -0.00
1320.00 0.00
1950.00 0,01
1383.00 0.01
2010,00 0.01
2040.00 0.01
2070.00 0.02
2100.00 0.01
2130.00 0.00
2160.00 - 0.00
2330.00 - 0.01
2220.00 - 0.03
2250.00 - 0.03
2283.00 - -0.04
2310.00 - 0.05"
2340.00 - 0.0S
2370.00 ' ——~ 0;07
2400.00 - 0.07
2430.00 - 0.07
2460.00 - 0.05
2490.00 - 0,05
2520.00 - 0,04
2550.00 - 0703
2580.00 - 0,02
2610.00 - 0.01
2540.00 - 0.00
2670,00 0.00
2730.00 0.01
2730.00 0.0]
2760,00 8.01
2730.00 0.00
2820.00 0.00
2S53.S0 0.00
2880.00 - 0.00
2310.00 - 0.3!
2340.00 - 0.01
2970.00 - 0.02
3000.03 - 0.03
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3/4

TIDAL. STUQV DATA

UftU*

3030.00 .- 0.05
30S0.00 "-" 0.05"
3030.00 - 0.07
3120.00 " - "~ "0.08
3150.00 --- 0.09
3180.00 - 0:,08
3210.00 - 0.07
3240.00 - 0.07
3270,00 - 0.35
3300.00 - 0.04
3333.30 "-- 0.04
3350.30 - 0.03
3330.00 - 0.02
3420.00 - 0.01
3450.00 - 0.31
3480.00 - 0.00
3510.00 - 0.00
3540,00 . - 0.00
3570.00 - 0.02
3600.00 ---0."03-
3630.00 - 0.0"4
3660.00 - 0.03
3690.00 - 0.04
'3720.00 - 0.04
3750.00 - 0,04
3780.00 - 0.05
3310.00 - 2). 0S
3840.00 - 0.05
3870.00 - 0.04
3900.00 ' - 0.03
3330:00 "- 0.01
3360.00 - 0.01
3930.00 0.00
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STUDY DATA

4020.00 ' " 0.W
4050.00 0.01"
4080.00 " " 0.03
41 10.00 " "0704
4340.00 " ~ 0\05
4170.00 0.05
4200.00 0.07
4230.00 0.06
4250.00 0.06
4230.00 . 0.0S
4320.00 "0.05
4350.00 "0.04
4380.00 0.03
4410.00 "0".03
4440.00 0.03
4470.00 0Y02-
4500.00 0,0]
4530.00 0.00
4550.03 " ". 13.00
4530.00 - 0.00
4520.00 """ ""0.00
45.50,00 0.00
4580.00 '"0.00
4710.00 . 0.02
4740.00 0.02
4770.00 0.02
4800.00 "0,01
4830.00 : 0.02
4860.00 0.04
4830.00 """""0.04
4920.00 ~~~0.04
4350.00 ""0.05
4380.00 0.05
5010.00 0.05
5040.00 0.05
5070.00 " 0",06
5100.00 0.05
5130.00 0.05

END
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TtDftL STOOY

Eiapsed Ti'ne Ua lueT7?> -— -̂ —- - --—--.

*
if
O

-- 0.0000' ~ " - "0.05
30.3000 - -07137 " - - - - - - - -
60.0000 ' - 0.08

— 90.0000 - 0.08
1-0.000 - 0.03
150.000 "" "" - 0709
180.000 - 0.09
210.000 - 0.03
240.000 - "0.~09"
270.000 - "0.08
330.000 - 0707

._. 330.000 ...... .0.06
-. 3.60.030 - 0.05
390.000 - 0.04
420.030 - 0.03
450.080 - 0.03
480.000 - 0.03

-510.000 - 0.02
540.000 - 0.02
570.000 " "-"•0.02
500.000 - 0.02
630.000 - 0.02
650.000 - -0.02
530.000 - 0,03
720.000 - 0.03
750.000 - 0.04
780.000 - 0.04
810.000 - 0.05
840.000 ' - 0.05

900.000 - 0.05
930.000 --0,07
950.000 - 0.06
990.000 - 0.05
1020.03 - 0.05
1050.30 - 0.05

-J. 080.00 - 0.03
I f10.00 - 0.03
1140.00 - 0.01
1170.00 - 0.02
1200,00 - 0.01

- 0.00
0.00
0.00

1320.00 0.0!
1350.30 0.01
3380.00 0,00
1410.00 0.00
-1440.00 0.00
1470.00 - 0.01
1530.00 "- 0.02
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— I
STUOV

TW

-1530,00 . „ ~ -_
1550,00 --
1590.00 " --•••"070-5""
1520.00 - "10705
1650.00 - 0.0S
1880.00 -""" 0.05
1710.00 - -0.06
1740.00 - H3706
1770.20 - "0705
1800.00 -"0.05
1830.00 - 0.03
1850.00 - 0.02
1830.00 - 0.01
1920.00 - 0.01
1950.00 - 0.00
1980.00 0.00
2010.00 0.00
2040.00 0.00
2070.00 " 0.01
2100.00 . 0.00
2130.00 -• 0.00
2160.00 - 0.01
2130.00 . --^ 0.01
2220.00 " '-~~ 0.03
2250.00 - .0.04
2280,00 - 0.06
2310.00 - 0,07
2340.00 - 0.08
2370.00 --"-"'0708
2400.00 .--"—0.09
2.430.00 ":-- 0.10
2450.00 - 0.03
2490.00 " -' 0.09
2520.00 - 0.08
2550.00 - 0.07
2580.00 "-"0707
2510.00 - 0.05
2540.00 - 0.04
2570.00 - 0.03
2700.00 - 0.02
2730.00 - "0.01
2760.00 - 0.01
2790.00 - 0.01
2820.00 - 0.02
2850.00 - 0.03
2880.00 --- 3.03
2910.00 - 0.04
2940.00 - 0.05
2970.00 - 0.0B
3000.00 - 0.07



3/4
STUDY DATft

3030.00 = - -.0.08
3060.00 - -0708
3090.00 - - 0.10
3120.00 - 0.11
3150.00 "- -0712
3180.00 . -. r0.12
3210.00 - 0-. 12
3240.00 - 0.11
3270.00 - ----- 0t 10
3300.00 ------070B
3330,00 - 0.08
3360.00 - T27"07-
3330.00 - 0.06
3420.00 - 0,05
3450.00 - 0,04
3480.0.0 - 3.03
3510.00 - 0.03
3540.00 - 0.03
3570.00 '- 0.03
3500.00 -"0.05
3630.00 - 0705
3660.00 - 0.05
3590.00 - 0.05
3720.00 "- •-0;07
3750.00 -" 12,07
3780.00 - 0.07
3810.00 - 0.08
3840.00 - 0.08
3870.00 - 07"0"8~
3900.00 - ' 070~8"
3930.00 - 0.07
3.950.00 - 0.07
3990.00 - 0.05
4020.00 ---.. 0.04
4050.00 . - "0.03
4080.00 -'• 070!
4110.00 - 0.00
4140.00 " 0.30
4170.00 0.01
4200.00 0.02
4230.00 0.03
4250.00 0.03
4290.00 0.02
4320.00 0,01
4350.00 0.01
4380.03 0.00
4410.03 0.00
4440.03 0.00
4470,00 - 0.00
4500.00 - 0.01
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"HOAC STUDY DATA

»«A Tiwsc

4530.00 ---0.02
4550.00 - 0.03
4590.00 - 0."04
4520.00 - -0,04-
4550.00 - 0.05
4630.00 - -0,-0"4
4710.00 - 0.03
4740.00 - 0703"
4770.00 - 0.03"
4800.00 - 0.02
4830.00 ' - 0.01
4860.00 - 0.01
4890.00 — 0.00"
4920.00 0.00'
4950.00 0.01
4980.00 0.01
5010.00 0,01
5040.00 0.02
070.00 3.02

.00 0.02
130,00 ' - --0T02

END _ " " I " .
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TlDftL STUDY

ETacsecf Tiwe Ualue

0,0000 0.00
30.0000 "" "" 0.0!
S0.3000 " "" 07"03
90.0000 " 0.03
120.000 0.04
150.000 0,06
180.000 0.07
210.000 2. 1 1
240,000 0.12

_ 270.000 - 0.12
300.000 0.14
330.000 . 0.15
3S0.000 0.15
390.000 0.15

?2j>: - :.. :_ ._ --420.000" 0. 15
450.000 0.15
480.003 0.15
Si 0.000 0.14
540.030 0.!4
570.000 0/14
600.000 0.12

_.. . — 533.000 0,1 !
560.000 0.09
690.000 0.09
720.000 " ""0.07
750.030 "" "'""0,07

^^ r 78_0_̂ 000 _ .0"."07
310.000 0.0g
840,000 0.37
370.000 "~ " " 0,07
900.000 0.n
930.033 0.T1
960.000 0.n

- 990.000 0.14
1020.00 0.U
1050.00 0.15
1080,00 0.14
1110.00 0.u

' 1140.00 0.17
1170.00 0.. js
1200.00 0.15
1230.00 0.12
1260.00 0.12
1230.00 0.05
1320.00 0.09

' -1350,00 0.07
1380.03 0.04
1410,00 0.04
1440.00 0.04
1470,00 0,04
1500.00 0,06
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TlOAU STOOY OATft

! 5 33:. 00 0.0S
1550.00 "0.07 ------- -----^
1530.00" . "":"~07"07 ". ". . "~ -" ""7:7" : : :."r---.
is:0,00 .0.09 _ - " _ " _ ' _ _
1550.00 "" 0.11
1680.00 0,12 - - -
1710.00 0.14
1740.00 0 " . 1 7 . . . . . _ . . .
1770.00 0.19 - --
1800.00 0.19
1830.00 0.20". -- - - - . . . . . . . . . ._ - .
1850.00 0,20 " . . - . . - .
1830.00 0.22 - ' - = _ - - - •
1320.00 .. . .. .0.22 . - - -.. - --_:-.._._• ' .
1950.00 0,20 " , . . . . - . -
1380.00 0.13
2010.00 0.17
2040.00 0.U
2070.00 0,12
2100,00 0.11
2130.00 0."09"
2150.00 0.09
2 130.00 0 ."05
2220.00 0.0S
2250.00 '0.04 " . - . -
2280.00 0.03
2310.00 0.03 . . . . - - --
2340.00 0.04
2370.00 - —- -0<0S
2400.00 0.06
2430,00 - •" 0".07
2460.00 0.09
2490.00 .. 0,11
2520.00 0.12
2550.00 0.U
2580.00 ' 0". 14
2510.00 0.15
2640.30 0.14 - - -— -
2570.00 0.14
2700.00 " 0.J4
2730.00 0.12
2750.00 0.0g
2730.00 0,0g
2823.00 0.07
2350.80 0,07
2880.00 0,0s
2.910.00 0.04
2340.00 0.03 ' " " " ' ' . - - .
2370.00 g.03
3000.00 0.0]
3030.00 0.03
3050,00 0.01
3090.03 0.03 .
3120.00 0.04
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TlDAU STOOV DATA

Ttnv

3150.00 . . 0.0S
3180.00 0.07
3210.00 . .. ... :0.1 1
3240.00 . .0.12
3270.00 •'- - " 07 12
3300.00 ~- - 0."14
33.3.0. .00 "" " "— ""07T5
3350.00 0. 17
3330.00 " -0717
3423.00 0. 15
34.50.00 0.17
3480.00 ""0.15
3510.00 0..14
3540.00 --'0.14
3570.00 0.14
3500.00 0.12
3530.00 . 0. 1!
3SS"0.00 " 0,11
3590.00 0.09
3720.00 " " 0.07
3750.00 0.07
37S0.00 "" 0.07
3810.03 0.03 .
3840.00 — — - " -071 1
3870.30 0.12
3902.00 0. 14
3933.00 0.15
3360/00 0.17
3390.00 0.20
4020.00 " —— 0722
4053.00 0.23
4080.00 0.23
4110.00 0.25
4140.00 0.25
4170.00 " "0.23
4200.00 0.23
4230.00 0.22
4260.00 0.20
4290.00 0.20
4320.00 0.19
4350.00 0.17
4380.00 0.17
4410.00 0. 15
4440.00 0. 12
4470.00 g. 12
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TlOAU STUDY DATA

4500.00 "0". 12
4-530.00 0.12
4550.00 . 0.14
4590.00 - •~-0'. U
4620.00 . .0.17

. 4550.00 "" 0717
4680.00 "~"0."!"9
4710.00 0;20
4740.00 0.22
4770.00 0.23
4800.00 "0.23
4830.00 0.25
4.850.00 0.2.5
4390.00 0.25
4320.00 13.2S
4950.00 -" -07"25
4980.00 0,25-
5010.00 0.23

END

HR30I770



APPENDIX C-2

POTENTIOMETRIC CONTOUR MAPS CONSTRUCTED FROM
DATA COLLECTED DURING ONE TIDAL CYCLE
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APPENDIX D

X-RAY FLUORESCENCE DATA
AND LINEAR CORRELATION OF ANALYTICAL DATA
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APPENDIX D-1

XRF MOBILE LAB DATA OF SUBSURFACE SOIL AND
SEDIMENT DURING ON SITE SCREENING
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Paul,

Below are th« triplicate analyses of the remaining samples that you
sent to us to screen for site specific standards. Refer to Sheet
H for the values of samples not included here.

Note that the sample values listed below were obtained from the X-
MET whereas the sample values listed on Sheet H were obtained via
a total digestion/ICP method at the EMSL-LV lab.

Bill

XRFS1 7.623 7.675 7.862
XRFS2 7.326 7.298 7.324
XRFS7 2.052 1.983 2.124
•XRFS8 2.428 2.359 2.348
XRFS9 2.458 2.553 2.351
XRFS13 1.643 1.610 1.637
XRFS14 2.181 2.061 2.164
XRFS15 2.340 2.381 2.270 _
XRFS18 0.086 0.077 0.109 ; -
XRFS19 0.033 0.090 0.095 ", f_pT i ft inon
XRFS20 0.048 0.056 0.074 ? --i **" I 81988 i^
XRFS21 0.163 0.159 0,146 ! i________ j
XRFS22 0.000 0.000 0.000 ° "——
XRFS23 0,024 0.000 0.000
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and T. Nail

Lockheed Engineering & Sciences Company
1050 E. Flamingo, Suite 120
Las Vegas, Nevada 89119

(BT191988

Project Officers

P. H. Leonard
U.S. Environmental Protection Agency, Region III

Hazardous Waste Management Division
841 Chestnut Building
Philadelphia, PA 19107

and

L. A. Eccles
Advanced Monitoring Systems

Environmental Monitoring Systems Laboratory
Las Vegas, Nevada 89119

Technical Support through
ENVIRONMENTAL MONITORING SYSTEMS LABORATORY

OFFICE OF RESEARCH AND DEVELOPMENT
U. S. ENVIRONMENTAL PROTECTION LABORATORY

LAS VEGAS, NEVADA 89119

785



CONTENTS

Information and Regional Request.........................Sheet A

Site Reconnaissance......................................Sheet B

Data Quality Objective Summary........................... Sheet c

Sampling Grid. ........................................... Sheet D

Sampling...................... .,:„........................Sheet E

Chain-of-Custody......................................... Sheet F

Instrument Specifications................................ Sheet G

Instrument Calibration................................... Sheet H

Mobile Laboratory Analysis:
Blanks & QCCS.......................................Sheet I

Routine Sample Data.................................Sheet J

Concentration Isopleth Contouring........................Sheet K

R30i786



Sheet A

Information and Regional Request

EPA Region: III Regional Project Manager: Leonard

Site Name: C & R Battery Location/address: Chesterfield Co, VA

Site Protection Level: A B C Q E

Time Frame: from 8/29/88 to 9/30/88

PRPs: Fund-Lead

EPA on-site Contractors: NUS Corp.

Elements sought: Lead

Description of Work Requested: X-ray fluorescence screening of
surface and subsurface soil samples to determine horizontal &
vertical extent of contamination. Also to reduce the number of
samples to be sent to the lab. Finally to receive a computer
generated profile of the contamination at the site. Site area
is equal to approximately 4 acres.

Prepared and signed by: Paul Leonard Date: 8/16/88
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Sheet B

Site Reconnaissance

Site Name: C & R Battery Region: III

Reconnaissance Team: Bill Cole and Tim Hunt (Safety Officer)

Is Site closed or still in operation? closed (circa 1985)

Limited Access? Site is surrounded by a chain link fence.
Obtained key on reconnaissance.

Structures that might be Problems:

Buildings: No permanent structures. A trailer is located on
the southwest corner of the property.

Discarded materials:(drums, scrap metal, concrete, rubbish,
etc.): A debris pile is located on the southeast corner. The
remnant of a concrete loading dock is located just north of the
trailer on the west property line. The loading dock depression
has been back filled with imported riprap material
(gneissic/schistosic rock). Same riprap material is lining the
drainage ditch along the eastern property line and is found
scattered throughout the property.

Geological/Morphological: Property is flat. Drainage is to the
north.

Vegetation: Short (0-41) grassy vegetation on the northeast
section of the property.

Weather: Warm (78 - 80°F), patchy clouds, possible rain.
Proximity to Commercial, Residential Areas, Schools, Parks,
etc.: Capitol Oil Co. to the east, forested to the north and
west, and a road is on the southern border.

Power Available? no Size of Site: approx. 4.5 acre

Availibility of prior reports and data? see Sheet D

History: Site was used for lead reclamation from spent batteries.
Acids from batteries were dumped into holding ponds which have
since been neutralised. Battery casings were shredded and scraps
were distributed throughout the property.
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Sheet C

Data Quality Objective Summary Form

1. site: C & R Battery EPA Region: III

Location: Chesterfield Co, VA
Phase!RI1. RI2. ERA, FS,
RD, RA

2. Media: soil, ground water, surface water, sediment, air,
biological, other (specify)

3. Use: Site Charact., Risk Assess., Eval. Alts., Eng'g Design,
Monitoring Remedial Action, other (specify):

4. Objective: Establish spatial distribution of lead contamina-
tion on site.

5. Site Information:
Area: approx. 4.5 acres
Depth to ground water: 26-38 ft.
Ground water use: Up gradient used as potable water supply.
Soil Types: River point bar and overbank deposits.

6. .Data types:
A. Analytical Data B. Physical Data

pH Pesticides TOX Permeability Hydraulic head
conductivity PCB TOC Porosity Penetration test
VOA Metals BTX Grain size Hardness
ABN Cyanide COD Bulk density Moisture

7. Sampling Method to be Used: Surface grab samples; surface and
subsurface, split tube spoon samples; and in situ specimen analysis

8. Analytical Levels (indicate level and equipment to be used):
Level 1, 2, 3, 4, or 5

9. Sampling procedures: NUS will drill a series of holes
throughout the property. At various intervals, split tube spoon
sampling will be done. The cores will be homogenized and split
as necessary, one split being for on site X-ray screening
analysis. Approximately 180 splits will be awaiting the X-ray
team.

Contractor: LESC _ Prime Contractor: NUS
Site manager: Paul Leonard Date: 9/26 - 9/30/88
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Sheet D

Sampling Grid

Prior Data on the Site available: _£ N; If Y, list references:
1. NUS Corporation, June 1988, Work Plan for RI/FS, C&R Battery

2. NUS Corporation, February 1986, Site Inspection of C&R Battery

3. Sayer & Associates, December 1983, Geotechnical Study of C&R
Battery Company

Enough data for semivariograms? Y N; If Y, show variograms,
ranges, sills, and proposed sampling grid.
Completed by: Date:

NO GEOSTATISTICS TO BE USED

On-Site:

Does the proposed grid apply to the real-world situation on-site?
X, N; if N then answer questions below:

What affects the proposed sampling grid? Concrete pad (old zone of
operation) forced adustment of the 50* x 50* grid pattern.

Comments: The data will be contoured using CPS-PC.
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Sheet E

Sampling

Sample size: 40-80 grams Homogenized in situ: X N

Distance between sample stations: - 50 ft

Appearance of soil: Wet or dry

Description of soil:

Paumunkey loam: typical overbank deposits and point bar
sequences. .___ . . _ . . .

Containers:
glass iars. freezer zip-lock bags, polyethylene bottles,
polycarbonate bottles ... ...._ .__

Sampling device:
Split spoon drive tube
Describe sampling: Samples run in the mobile lab were received
(under sample custody) in 8 oz. glass jars which were one of
several splits from split spoon core samples. The other splits
will go to assigned CLP labs for RAS and SAS analyses.

Do the samples contain organics? X N,
Are the samples going to be analyzed for organics? Y _£.
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Sheet F

Chain-of-Custody Check List

Site: C&R Battery, Chesterfield Co, VA Date: 9-26-88

Samplers: NUS crew under supervision of R. Bethel

Were sample bottles decontaminated? X N

Have labels been filled out and dated? X N

Have boxes of bottles been secured with Custody Seals? x N

Who has samples in custody? Sample splits for X-Ray analysis were
signed over to Lockheed (Tim Hunt). Sample splits for CLP
analysis remained in the custody of NUS.

What analyses are scheduled for the samples? CLP-SAS and RAS
analysis for the following parameters: TAL inorganics, alkalinity,
acidity, TSS, TDS and sulfate.

Which laboratories are scheduled to receive the samples? CLP

A sample is under custody if:
1. it is in your possession, or
2. it is in your view, after being in your possession
3. it was in your possession and you locked it up, or
4. it is in a designated secure area
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Sheet G

Instrument Specifications

The X-Met 840 is a field portable, energy dispersive X-Ray
fluorescence spectrometer marketed by Columbia Scientific
Industries Corporation, Austin, TX, The unit is self-contained,
battery powered, microprocessor based and weighs 8.5 kg. The
surface analysis probe is specifically designed for field use.
The X-Met 840 is hermetically sealed and can be decontaminated with
soap and water. The probe includes a radioisotope source of
Curium-244, a proportional counter and the associated electronics.
The source is protected by an NRC-approved safety shutter.

The electronic unit has eight calibration memories called 'models1.
Each model can be independently calibrated for as many as six
elements. These can be used to measure elements from silicon to
uranium assuming the proper isotope source is available. The
unknown sample intensities are regressed against the calibration
curves to yield concentrations.

For the C&R Battery site, only lead was investigated. Two models
were calibrated. Model #4 for lead concentrations up to
approximately 1.5 percent and Model #1 for concentrations ranging
from approximately 1.5 percent to 21.5 percent.

Detection Limits:

The American Chemical Society (ACS) defines a limit of detection
as "... the lowest concentration level that can be determined to be
statistically different from a blank"(1). This is further defined
as three times the standard deviation of a series of blanks (3
sigma).

The ACS defines a quantitation limit as "...the level above which
quantitative results may be obtained with a specified degree of
confidence"(1). The recommended value for the quantitation limit
is 10 sigma. This is said to correspond "...to an uncertainty of
+30% in the measured value (10 sigma+3 sigma) at the 99% confidence
level"(l).

Using the ebove definitions and the QCCS 0 sample as the series of
blanks, we get the following:

Number of observations - n -54
Standard deviation * sigma - 0.004 wt%
Detection Limit ». 3 sigma » 0.012 wt% » 120 mg/kg
Quantitation limit - 10 sigma - 0.040 wt% - 400 mg/kg

A value falling below 3 sigma is considered to be "not detected";
this is not to be interpreted as a zero level of concentration but
merely below the sensitivity of the instrument. Values between 3
sigma and 10 sigma are considered to be in the "region of less-
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certain quantitation11. Values greater than 10 sigma are considered
to be in the region of quantitation. The ACS states quite
emphatically that "...quantitative interpretation, decision making
and regulatory actions should be limited to data at or above the
limit of quantitation."

The above discussion is supplied as a source of information. More
important, though, is that this program is designed to be a
screening technique. In that light, the major emphasis should not
be placed on individual samples but rather on the trend of analyte
concentration over the area of interest.

(1) ACS Committee on Environmental Quality,"Principles of
Environmental Analysis" Anal. Chem. 1983, 55, 2210-2218



Sheet H

Instrument Calibration

CALIBRATION FOR MODEL #1
(Used for samples exceeding approximately 3.0 wt% Pb)

Standards were site specific samples characterized at EMSL-LV.

Elements: Pb (all concentrations in wt%)
1. 16.358 (S3)
2. 21.598 (S4)
3. 0.412 (S5)
4. 0.041 (S6)
5. 0.841 (S10)
6. 2.784 (Sll)
7. 1.542 (S12)
8. 1.444 (S16)
9. 0.656 (S17)

CALIBRATION PLOT FOR MODEL #1
ESTIM
22.0 -t- -

I
I
I_
I

16.3 +
I *
I
I
I - - - -

10.5 +
I
I
I
I

4.8 +
I *
I * Correlation Coefficient: R» 0.993
I * Intercept - -1.18
I* Slope - 1.314595E-2

-1. 0 *———————-+——•——————+———-————4-————•———+—————————+_-.

0.0 4.1 8.1 12.2 16.3 20.4
ASSAY
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Sheet H (cont.)

Instrument Calibration

CALIBRATION FOR MODEL #4
(Used for sample range 0.0 - 3.0 wt%; all samples were first shot
on this curve.)

Standards were site specific samples characterized at EMSL-LV.

Elements: Pb (all concentrations in wt%)
1. 0.000 (CSI std.)
2. 0.041 (S6)
3. 0.412 (S5)
4. 0.656 (S17)
5. 0.841 (S10)
6. 1.444 (S16)

CALIBRATION PLOT FOR MODEL #4
ESTIM
2.0 +

I

1.5 +
I *
I
I
I

1.0 +
I *
I
I *
I . .. .... - —.:.-.- -- — ----- - - - - - -

0.5 +
I *
I Correlation Coefficient: R» 0.995
I Intercept * 9.613406E-2
I Slope - 4.911483E-3

0.0 **--• —— —- -*— ————— - — -J- ——— - —— — *- —— - — .—— + ————— ™+

0.0 0.4 0.7 1.1 1.5 1.9
ASSAY
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Sheet I
Mobile Laboratory Analysis

Blanks and Quality Control Check Samples (QCCS)

note: A blank sample (QCCS 0)and two QCCS (QCCS 5 & 17) were run

in triplicate before the first routine sample, after every

twelfth routine sample and after the last sample.

QCCS
TYPE

QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS 0
QCCS S5
QCCS S5
QCCS S5
QCCS S5
QCCS S5
QCCS S5
QCCS S5
QCCS S5
QCCS S5
QCCS S5
QCCS S5
QCCS S5
QCCS SS
QCCS S5
QCCS S5
QCCS S5
QCCS S5
QCCS S5
QCCS S17
QCCS S17
QCCS S17
QCCS S17
QCCS S17

TRUE
VALUE

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.412
0.412
0.412
0.412
0.412
0.412
0.412
0.412
0.412
0.412
0.412
0.412
0.412
0.412
0.412
0.412
0.412
0.412
0.656
0.656
0.656
0.656
0.656

TRI
XI

0.000
0.000
0.000
0.000
0.000
0.023
0.000
0.000
0.000
0.000
0.000
0.003
0.000
0.005
0.000
0.000
0.000
0.000
0.299
0.437
0.476
0.404
0.370
0.397
0.371
0.298
0.415
0*364
0.450
0.369
0.405
0.363
0.430
0.383
0.371
0.395
0.830
0.866
0.857
0.877
0.802

PLICATES
X2

0.000
0.000
0.000
0.000
0.000
0.000
0.007
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.015
0.000
0.324
0.390
0.457
0.390
0.318
0.340
0.403
0.400
0.387
0.436
0.406
0.378
0.382
0.321
0.350
0.423
0.376
0.398
0.824
0.881
0.879
0.830
0.866

X3

0.000
0.036
0.000
0.000
0.007
0.000
0.004
0.000
0.000
0.003
0.000
0.000
0.003
0.000
0.000
0.000
0.002
0.017
0.373
0.393
0.386
0.397
0.367
0.396
0.408
0.423
0.395
0.400
0.386
0.396
0.354
0.402
0.434
0.394
0.409
0.397
0.811
0.903
0.979
0.825
0.840
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Sheet I (cont.)
Mobile Laboratory Analysis

Blanks and Quality Control Check Samples (QCCS)
QCCS | TRUE | TRIPLICATES
TYPE j VALUE J XI X2 X3

QCCS S17| 0.656 j 0.888 0.902
QCCS S17| 0,656 I 0.770 0.765 0.733
QCCS S17| 0,656 j 0.706 0.726 0.789
QCCS S17J 0.656 j 0.862 0.835 0.881
QCCS S17J 0.656 j 0.847 0.803 0.839
QCCS S17| 0.656 | 0.872 0.760 0.901
QCCS S17J 0.656 j 0.802 0.746 0.828
QCCS S17J 0.656 J 0.756 0.842 0.854
QCCS S17J 0.656 | 0.827 0.885 0.785
QCCS S17| 0.656 | 0.831 0.791 0.753
QCCS S17| 0.656 | 0.795 0.856 0.832

flR30i798



SAMPNO

Sheet J
Mobile Laboratory Analysis

Routine Analysis Data
(all concentrations in wt% Pb)

0.341 0.137 0.211——————————o 230
0.597 0.805 0.599 0 667
0.000 0.000 0.000 0 000
0.000 0.000 0.000 0*000
0.000 0.000 0.020 0*000

S002-00 1.049 0.930 1.109

0.016 0.357 0.000 0.013 0.124 0 2O2
0.011 0.000 0.022 0.003 0 009 0 010
0.000 0.000 O.onn « ~- °'010

S003-00 0.086 0.026 0.082 0 OSS n
S003-03 0.000 0.000 0.000 '
3003-06 0.000 0.000 0.000
S003-09 0.000 0.000 0.000 o
S003-13 0.000 0.000 0.000

S004-00 0.000 0.000 0.000
«£-£ °-000 °-013 °-°o°S004-07 0.000 0.000 0.000
S004-09 0.000 0.000 0.000 o
S004-13 0.000 0.000 0.000 g'.OOO

S005-00 0.000 0.000 0.000 o nnn
S005-03 0.684 0 778 l n7s 0.000
S005-03-D 0.11$ 0 690 0.'357 S'«S n
SOOS-06 0.000 0 030 O ol̂  °'578 °'192
S005-09 0.00°0° °°0

o" S:SS 0.010
1222-22 °-°°° OOOQ °:°°° S'SoSS005-40 0.000 0.000 0.000 °'.°00

•
s.:5
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sheet J (cont.)
Mobile Laboratory Analysis

Routine Analysis Data
(all concentrations in wt% Pb)

SAMPNO XI X2 X3 X4 SD

S007-00 2.188 2.208 2.198 0.014
SOQ7-Q3 0.098 0.050 0.056 0.068 0.026
S007-03-D 0.016 0.000 0.019 0.012 0.010
S007-06 0.154 0.000 0.000 0.051 0.089
S007-09 0.014 0.000 0.014 0.009 0.008
S007-13 0.000 0.000 0.000 0.000

S008-00 7.619 7.662 7.641 0.030
S008-03 0.000 0.000 0.000 0.000
S008-06 0.190 0.240 0.104 0.178 0.069
S008-09 0.015 0.132 0.030 0.059 0.064
S008-13 0.000 0.015 0,007 . 0.007 0.008

S009-00 0.367 0.170 0.151 0.229 0.120
S009-03 0.000 0.000 0.000 0.000
S009-06 0.000 0.000 0.000 0.000
S009-09 0.000 0.000 0.000 0.000
S009-13 0.000 0.000 0.000 0.000

S010-00 1.919 2.323 2.024 2.089 0.210
S010-03 1.598 1.908 1.753 0.219
S010-06 0.367 0.338 0.457 0.387 0.062
S010-09 0.040 0.102 0.137 0.052 0.083 0.045
S010-13 0.000 0.000 0.000 0.000

SOU-00 9.143 9.308 9.226 0.117
SOU-03 -2.391 1.740 2.069 2.067 0.326
S011-03-D 3.760 5.552 3.563 4.292 1.096
SOU-06 1.445 1.620 1.591 1.552 0.094
SOU-09 0.000 0.000 0.000 0.000
SOU-13 0.000 0.033 0.000 0.010 0.011 0.016

S012-00 0.886 0.482 0.815 0.728 0.216
S012-03 0.532 0.275 0.223 0.065 0.054
S012-06 0,055 0.123 0.017 0.065 0.054
S012-09 0.000 0.059 0.000 0.000 0.015 0.030
S012-13 0*000 0.000 0.000 0.000
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Sheet J (cont.)
Mobile Laboratory Analysis

Routine Analysis Data
(all concentrations in wt% Pb)

SAMPNO XI X2 X3 X4 X SD

S013-00 12.68 13.76 11.71 1~2~;71 1.025
S013-03 2.247 1.640 2.222 2.036 0.343
S013-06 0.109 0.198 0.100 0.136 0.054
S013-06-D 0.146 0.084 0.054 0.095 0.047
S013-09 0.000 0.000 0.000 0.000
S013-13 0.000 0.000 0.000 0.000
S013-20 0.000 0.000 0.000 0.000
S013-25 0.024 0.000 0.000 0.000 0.000
S013-30 0,000 0.000 0.000 0,000
S013-35 0.000 0.000 0.000 0.000
S013-40 0.000 0.000 0.000 0.000

S014-00 13.15 13.76 13.44 ll.45 0.305
S014-03 2.269 1.023 1.869 1.720 0.636
S014-06 0.095 0.141 0.054 0.097 0.044
S014-09 0.091 0.100 0.081 0.091 0.010
S014-13 0.147 0.071 0.054 0.091 0.050

S015-00 1.857 2.457 2.443 2.252 0.420
S015-03 0.150 0.179 0.144 0.158 0.019
S015-06 0.912 0.565 0.572 0.683 0.198
S015-09 0.000 0.000 0.000 0.000
S015-13 0.000 0.000 0.000 0.000

S016-00 13.23 11.69 11.19 12.04 1.03
S016-03 3.328 2.168 1.797 2.145 2.360 0.668
S016-06 1.431 1.191 1.481 1.368 0.155
S016-09 0.055 0.086 0.000 0.047 0.044
S016-13 0.000 0.000 0.000 0.000

S017-00 0.757 0.383 0.318 0.486 0.237
S017-03 0.000 0.000 0.000 0.000
S017-06 0.000 0.002 0.000 0.000
S017-09 0*000 0.000 0.000 0.000
S017-09-D 0.000 0.000 0.000 0.000
S017-13 0* 000 0.000 0.000 0.000
S017-20 O.OOO 0.000 0.000 0.000
S017-25 0* 000 0.008 0.017 0.008 0.008
S017-30 0.000 0.000 0.000 0.000
S017-35 0.000 0.000 0.000 0.000
S017-40 0.000 0.000 0.000 0.000
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Sheet J (cont.)
Mobile Laboratory Analysis

Routine Analysis Data
(all concentrations in wt% Pb)

SAMPNO XI X2 X3 X4 X SD

3 0 1 8 - 0 0 1 . 4 3 0 1 . 5 7 9 1 . 4 5 0 1 . 4 8 6 0 . 0 8 1
S018-03 0.115 0.041 0.066 0.036 0.064 0.036
S018-06 0.062 0.022 0.085 0.056 0.032
S018-09 0.000 0.000 0.000 0.000
S018-13 0.000 0.000 0.000 0.000

3019-00 1.849 1.278 1.150 1.426
S019-00-D 0.932 0.986 1.426 1.115 0.271
S019-03 0.001 0.000 0.031 0.000 0.000
3019-06 0.000 0.000 0.000 0.000
S019-09 0.000 0.000 0.000 0.000
S019-13 0.000 0.000 0.000 0.000

S020-00 0.114 0.077 0,069 0.087 0.024
S020-03 0.000 0.000 0.000 0.000
S020-06 0.018 0.000 0.006 0.008 0.009
3020-09 0.000 0.018 0.000 0.006 0.010
S020-13 0.000 0.000 0.000 0.000

S021-00 0.042 0.050 0.012 0.035 0.020
S021-03 0.000 0.000 0.000 0.000
3021-06 0.000 0.000 0.000 0.000
S021-09 0.000 0.000 0.000 0.000
3021-13 0.000 0.000 0.000 0.000

3022-00 2.110 1.655 2.539 2.101 0.442
3022-03 0.765 0.851 0.498 0.705 0.184
5022-06 0.000 0.000 0.000 0.000
3022-09 0.000 0.000 0.000 0.000
3022-13 0.000 0.000 0.000 0.000
S022-13-D 0.000 0.000 0.003 0.000
3022-20 0.000 0.000 0.000 0.000
3022-30 0.000 0.000 0.000 0.000
3022-35 0.000 0*000 0.000 0.000
3022-40 0.000 0.000 0.000 0.000

3023-00 0.000 0.000 0.000 0.000
3023-03 0.000 0.000 0.000 0.000
S023-06 0.000 0.000 0.000 0.000
S023-09 0.000 0*000 0.000 0.000
3023-13 0.000 0.000 0.000 0.000
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Sheet J (cont.)
Mobile Laboratory Analysis

Routine Analysis Data
(all concentrations in wt% Pb)

SAMPNO XI X2 X3 X4 X SD

S 0 2 4 - 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0
S024-00-D 0.000 0.000 0.000 0.000
3024-03 0.000 0.000 0.000 0.000
S024-06 0.000 0.000 0.000 0.000
3024-09 0.000 0.000 0.000 0.000
S024-13 0.000 0.000 0.000 0.000

S025-00 0.322 0.380 0.463 0.388 0.071
S025-03 0.288 0.506 0.161 0.318 0.174
S025-06 0.000 0.007 0.000 0.000
3025-09 0.000 0.000 0.000 0.000
S025-09 0.000 0.000 0.000 0.000
S025-13 0.000 0.000 0.000 0.000
S025-20 0.000 0.021 0.068 0.030 0.035
S025-25 0.000 0.020 0.000 0.000
S025-30 0.033 0.035 0.030 0.033 0.002
3025-35 0.000 0.000 0.000 0.000
S025-40 0.000 0.000 0,000 0.000

S026-00 0.000 0.000 0.000 0.000
S026-03 0.000 0.000 0.000 0.000
S026-06 0.000 0.000 0.000 0.000
S026-09 0.000 0.000 0.000 0.000
S026-14 0.000 0.000 0.000 0.000
S026-20 0.000 0.000 0.000 0.000
S026-25 0.001 0.045 0.006 0.017 0.024
S026-30 0.006 0.000 0.000
S026-35 0.000 0.026 0.012 0.013 0.013
S026-40 0.000 0.006 0.000 0.000

S028-00 0.241 0.148 0.136 0.175 0.057
S028-03 0.075 0.140 0.050 0.088 0.046
S028-06 0.000 0.000 0.000 0.000
3028-09 0.000 0.000 0.000 0.000
S028-13 0.000 0.000 0.000 0.000
S028-2 0 0.000 0.000 0.000 0 * 000
S028-26 0.000 0.000 0.025 0.008 0.014
S028-30 0.000 0.000 0.000 0.000
S028-35 0.000 0.000 0.000 0.000
S02S-40 0.000 0.000 0.000 0.000

S029-00 0.000 0.000 0.000 0*000

S030-00 0.000 0.000 0.000 0.000
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Sheet J (cont.)
Mobile Laboratory Analysis

Routine Analysis Data
(all concentrations in wt% Pb)

SAMPNO XI - X2 X3 X4 X SD

S D 0 1 - 0 1 0 . 2 9 9 0 . 2 7 5 0 . 2 6 0 0 . 2 7 8 0 . 0 2 0

•SD02-01 _ 1.283 1.264 1.241 1.263 0.021

SD03-01 0.003 0.066 0.079 0.049 0.041
SD03-01-D 0.082 0.068 0.033 0.061 0.025

SD04-01 0.000 0.000 0.000 0.000

SD05-01 0.000 0.000 0.000 0.000

SD06-01 0.000 0.000 0.000 0.000

SD07-01 0.000 0.000 0.000 0.000

SD09-01 0.366 0.297 0,310 0.324 0.037

SDO8-01 0.000 0.000 0.000 0.000
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Sheet K

Concentration Isopleth Contouring

Concentration Isopleth Contours - Unkrigged

Software used: CPS-PC, Radian Corp.

List of elements mapped:
Lead

ISOPLETH MAPS FOLLOW THIS SHEET

flR30J8



sU m ff)
UJ a
_J «n <n

t-t S
t— CJcr> a
UJ _J
_J UJ1 1 1 > — i

U_
LU CZ
CJ UJ
CE !—
LL. CO
OC UJ
=5 Z
cn LJ

UJ
Q_ h-
CC —Hs en
re >-H- o;
UJ UJ_i t—
Q- h-
S CEen 02»—i

Ofacr a
UJ "Z._i cr

LJ

009 DOS oo* oae coz 001



g
u
.s e

OT «
o

(O trt

1C S
f— U
Q-uj ao _i

UJi— .-.
s u_
S Qi
U_ UJ

[_
cn en

UJt 3-LJ
Q_
CE -

IE -H
H- CO
UJ

S) UJen (—*-• i—
CE

O CQcr

a•z.cr
CJ

003 DOS 00* DOC 002 001

R^n i Rll O i_* I \J



KLLNMD

*

•

*

*

-̂

•
*!

*

•̂

&

J

i

>̂

(
«-
o
i
h.

7
*\ \

OC9 DOS 00* COS 003 001

_s
—— U LJ

• " mt

S

O *> <"
LJ o
_J u> in

*" E UJ Q*• a _i

£ Sl U_
.g K SB a:
» "" LL UJ

1 eo co

si f 5

X >-•
t— CO
UJ_J >-Q_ ct:
s ujto t—
—^ i—cr
Q CD
CE
UJ C£
_! a2:cr
o

1808



S —

a._ u.

w gtD m
UJ

LL.
f— tt:
S3 UJ
S3 H-u_. en

UJex x

0_ UJ-er H-z: •—en
X-.s— >-
UJ CE:
_i LU
Q_ h-
S H-cn cr

exUJ a_j -z.
CE-

O

009

ftR30i809



APPENDIX D-2

XRF FIELD DATA OF SURFACE SOIL
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/Vt/S CORPORA TION AND SUBSIDIARIES STANDARD CALCULAT)Ô

CUENT: FILE NO.: BV: PAGE OF
SUBJECT: CHECKED BY:

LEAP cowc. tvsvtwce
L€AO toMtEMtftfV
IM % 1-JetfeWT

DATE:

O'M o '€

50
' £

0'€

W 25' 6

zs'e

)00o'
/

fl.l?0 C

0.3Z9

.O.H2 "-•- "•"• "' 5£0.2̂ 9
O.W7

,093

.SH2,
800'

(5 .

0-176
?»0.090

v °*.oooj
O.OOO

OiOOt)

-T̂ o'M *

flR3018i



NUS CORPORA TION AND SUBSIDIARIES STANDARD CALCULATION
o/ict /

CLIENT:

SUBJECT:
Plei-D X&f W5A5i

O'M /o' vO
O'M. / SO 'IA)

O'M / 100'v/O

\oo't4/ ZS'w)
100 'hi / ~15'VO
Z^o ' W / O ' V^J
ZOO'M / So'w
MOO*3 S"WW&XPJ>
Q̂Q b*i / *̂̂  V/\)

MOo'M^ 0 'W

SO,? ' >4 | zs ' w

S'̂ /ĉ w
'VOCV 9lAWt>XRT)

O . l' .

4̂ .? 'k) 1 5̂  v̂
~~l&o 'M / *2. s ' ̂

&OO'f4/ 0 ' vJ

Q̂o'fJ /"TS'v̂
4oe?o Â-QtOAftb
o nv*Kift*&>>

\DOo'M/ o'uJ
1 DPO 'M / 50 ' UJ

lloo'M / Z*-.'vM
UOO'Ni-HS'W

WS 155* REVISED 0285 rt , . f- + _.

FILE NO.:
^05 /

;r̂ Â MTi FM ft? (.aJON

t "
0.35M

I.IC^S)

1.̂ 54
4--Z50

°M?̂
0.0

O.M04

Z.'SH
<S4Z
, ooo

:r
bftw

i?
1.54.;
,000
0.W.
•«?P...__

o "

0351

0,1̂ 9

i.?84

_ .
- - - - -

BY:

5oR?.̂ >'L

S V

-- •••- -

A**5fc*&P-

0.3-5C?

l'it*e>

[/C-SV

0.4-S7
H>4"Z,3
o.oo c?
0.233

0*0V

1'ial'
o'.84-2-
o.̂

C5.E7ZH

t? >ZT K?
D * CV^ ̂

0?,̂.
0,000

,̂OS-7
O •poo

PAGE OF

DATE:

C-{? MM 6XJT$

Coo*̂ /'n*rf>5 &X&<j2.<4c4
•Tf̂ tM SŴ ^̂  £_)/-Kt-

...... _=

flR30!8!2
o/o



A/US CORPORA TION AND SUBSIDIARIES STANDARD CALCULATION^

CLIENT:
EPA ' C+R SKIT.

SUBJECT:
FIELD X&F MEASURE

O' M /SO'w
O'Kl/ 10<S>'^

100'M / ZS'i/0

Eci'M/ o'W
Z<so'/Nij So'yj
HOOO STAĵ fcAia.)

r/o;"/ is-!;
Soo 'M /75'wO
CoOO '(O j 0 ' \A>

0 ST̂ AAfcD

<oco'hi/ 50* vs)

~IOO'N| 15' w
§00' tvl / 0 ' uO

s^o 'M j so ' w

^ 5O ' W / "? S* ' ifJ

JDOo'Ki / ^' uO

]0->O '̂sj[ / S C?' t̂

u^M/nsC

FILE NO.:
8̂51

^̂ ĵ T̂ n
BY:

RD5 PAGE OF
CHECKED BY:

,OMC- X̂̂ -P")
• 2" 3" 4"

o.ooo
0 '*•.•«•

O.OOH

l<Ms^
0<̂ 4̂?
_J.«>0

«. 113

03
O.M.M

o.o&o

QtQO^

OtOOO

o. nM

, QOQ

o.isi

"fl
O.H17

0.,,,

DATE:

C- O H* vt\£.*M j_

C*0£/Bl!V*-W'ti f̂ vÔ Mj ̂^ "_"U

5 t̂ J Ce?vtV-v «,/i T̂ t*̂ -Ct

Bff (M jy&ft'-&t4f TT̂  n̂ t̂ yrt

flR3QI8l3NUS CSSA RCVTSEO OZSS



APPENDIX D-3

XRF FIELD DATA OF SUBSURFACE SOIL FROM TEST PITS
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NUS CORPORA TION AND SUBSIDIARIES STANDARD CALCULATION
o/7££ /

CLIENT: FILE NO.:

Cl ID ICfT. _- - —— ... J-fJ WflvauDuct«i.

BY:

CHECKED BY:

PAGE OF

DATE:
—̂ 1 ir«̂ _. (i Qi (̂ '̂  w /

P-S

______________ ,z
p-l
P-3 P'N I
P-H loo'M/ o'S
P-5 loo'N / 5<?'̂
p-fr mc'hi 1100 'e

'M/

P-14 4)00 V
P-17
P-lt

'£
'w / zs'e

P-23
ŝ'e

o'e
'£

NUS 1S5A REVISED 0285"

0,295
1,100

„ , i . ̂  _ ( _ tovf<* M€Tt
ZOO'M

Ht
./Z-M

''6

tĝ r̂ (l£?MC. AT

0-3S7

-HOS

3.07̂

. SO

( .30 tf

OO10

3,0̂ 9

0/HOO

O.ooo

1,806

POOT-

1̂ 05
U&OZ.

I.WO

0,057 0,-3Ô  0-00^
Z.7MO

0,14-9
1.0191.009

0.000

-UZ

I«)

•IHM

0.55&

,5,323

3.353
l.WH

Co8.flrffvi.Wfcs

R30I815



NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION

CLIENT: FILE NO.: »Y;

SUWECT: tw *'"_:
Ff£Lb ĈR-f M£A5vft€M£^T_i fi06 PJ>

CHECKED 1Y: DATE:

LOCATiOKj L8AD
J_____|______t- i J I U\Ĵ 4'

2

P-2 O'w /
P*3 ^'M /
P-H IOO'N / O'E
P-ST 100'M /
P-U voc?'/o /
P-7 ZOo'M ,
P-% Zoo1̂  / IS'E

0,0*6
t'̂ *T,..
O.M13

O.H9&
C.D0H

(5.0CO

0-3I&
0..

'*>/
iso'e

; ÔO'SJ/
"MI yo0VJ/
rM2. t-iQO'SJ/

*-** ...Ŝ:A; / o'e
1 1*1 —. ' '/ f f

P-IS" Ŝ O'A; / ipo'e _ z/U? _ ?J1*_ 3̂ .13
_ ' x

I.TMT-

P-»7
L»8 70r? '*>_/__£>'€.
P-rt

O, \Q~t-
O.OCD

. 5=) 5
ŝ'e

H-E» ô'A// 75'e
-̂ez

0

^ , o .; ̂ o -etc

'A// ZS'£

O'£

£?.C>3), CJiO.T.

0-795 0.00M 0.6-ZC?
£?.0_<3.) ?-0*i?_ 0- OCO

0 .OOP

"flR30l8!6
>

! < ' * i tO ̂  r



NUS CORPORA TION AND SUBSIDIARIES STANDARD CALCULAJjOtf̂

CUENT: FILE NO.: BY:
PAGE OF

SUBJECT: xsisojc.
_£!£<-£ *E*f M£Ayvfl€M€AJTS ft£. Fj

CHECKED BY: DATE:

_ LOCATIOI4 L6AO COVC- AT 3

f
5-000

0,014
P-t O'si /
P-Z O'M /
£-3 °'M /
p-M .00'N / O'E

_00'M
P-C 100'H /
5>-7 ZOO'K! /
P-8 ZDO'M / is'e

o'e
5o 'E
(oo/t

2fl
C'.Q̂ 'Z-

P-H
0 ,05 O

MB .sto'Af / o'e
P-iM
P-IS" _5?!P'A>/ totp'e-r/, ...

P*i7 . _&00'MS. J?fe.
P'l? .JP(?/A//_0'£
H1 . 700'>)/ 50 fe
P"2o g0t>'*V ts'e
P-21 *̂ 0 '.V /

P-23

' 7S'£
0,_OCo

O.WS

0

0.000

Q.CQd
0.0̂ 5
(3.SSM

0-ftfO
0.000
0.00 C/

(3,000

(7,005"

0,039.
0,0 O£

0/000

O.OO.3 O.OfT

0.0̂ 9
£?,-?OS

O'Ooo

0,006

O.Oo

_?.

(.7.050

/t̂ .O.3,

0- Opp.
0.0oo_
aoos

Q.QO&

i 8! 7
t.- J.i-j w t/i^D"t w ' -̂ SV̂  > 0,6""̂

NUS15SABEV1SED0285 dli



APPENDIX D-4

XRF FIELD DATA OF SEDIMENT
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NUS CORPORA TION AND SUBSIDIARIES STANDARD CALCULATION̂

CLIENT:

SUBJECT:

FH

f-2 *90'
F-3 l+oo

F-fe

"S-t-so
F-8

FILE NO.:

55 '

MS9
-̂"̂  'l" O.O00

r- ir. jv̂ Ti?xx<"V7wi O/̂ Ĉ H (J-31S
h-/0 ,„

«? , ,

F-ll

(W

Z"

H "

6"

3"

1(4 5EO,
L£Ab

BY:

CHECKED BY:

O-OIO

0.02-5

o.o/o

acts

O.OSS"
QtGGb

.? - 00 o

O.OQto

NUS 1S5A RiVISED 0285 A f ^ « - _ O ' tf«» O

"T
" , O«t. Q.QQ-o O.Otd Q&08

O.2&0
J»3ZS

o

0.013

O.Ooo

O.OiZ

(P.Ot'Z-. O.OZX

O'OSM

o-ooo Q-400

»

PAGE OF

DATE:

.T,

RR3Q1819



NUS CORPORA TION AND SUBSIDIARIES STANDARD CALCULATION̂

CLIENT:

SUBJECT:
F(Et_D X&F AA^AS^ ro^

FILE NO.:

l_€A6 COUC- |M S^k,

BY:
D ̂ $y
f̂ S 4.$

CHECKED BY:

PAGE OF

DATE:

F-Z/

S+50

FlZ.

O'0(5_ _ _ _ _
5 H"

12"
ftAP DAM

<a'' Q<7X.O Oft̂ l, o.(9"2- Oi225
. . . . _ _ ___ _ _.,. W£T£* SATVAiVreo

"H-50

P-'B ftt-so

9+50

IZ"

tiftCU

S"

M"

o .

0,0 *>•)
Q+OO0

0,011

4,00$

0*115
0,000

a. 000

Q.OQD

0.&23

0-006

Q.OOS,

O.049

*/ n

10 t 50
ll-t-oo
IKSO Q.000

IZ-TOO ' t'

HOO
.t>zn

-075
<WO£

JSR3018
NUS 155A REVISED 0285



APPENDIX D-5

LINEAR CORRELATION FOR LEAD CONCENTRATION IN SOIL:
XRF DATA VS. CLP DATA
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TOTAL OBSERVATIONS: . 119

CLP ' XRF DIFF

N OF CASES ' . -_-.-..-,. - _. V ._ . ... . & 77
MINIMUM - 43.600- _. -. 60.000 ,..-76900 .000
MAXIMUM . 122 "0.00-.000 ; ". 134500,000...; 657,20 _0:.00
MEAN 10663-7.35 12951.429 -2287.694
STANDARD. DEV 203.34-061 27752-453 16500T9..74

EARSON CORRELATION MATRIX "...;_:_, . _ r~ ..... .: _ .....:;.;

CLP XRF DIFF

CLP " ~v _ . •""•!• QQQ_ - "-."•• " --"
DIFF . -0.126 . -0.6S7 . 1.000

NUMBER OF OBSERVATIONS: -77 - - -, - - .-......_.

CLF . .._.... . ..,..,.._„_ ._........ .„_...._.. .;„ .

200000 4- . ---.---- ...:-̂  .-,::---:_. •-/--_.- - ----

ISOO'OO +

100000 + -
i *

50000 +*

| ** * *24* * -- - . . _ : - . - . - j

I 9762***** - ,. - ,
' 0 + " . - . . . - -.-- . _ . _ - +

_ J_ _ ___ _ . _ _ _ .— ._ _ — _._.!._ _ _ .__ — __ _ _ _ _ _. _ 1 _ _ _ _ _ __ _ _ _ _ _ ™ — 4_-_ _ _ — _ _ _ _ _ _ _ _ _ i

0 50000 r 1000.00 150000 20.000.0
XRF

42 CASES WITH MISSING VALUES EXCLUDED FROM PLOT



42 CASES DELETED DUE TO MISSING DATA. . . . . .

DEP VAR-: -CLP - N: 77 MULTIPLE R: . .808 SQUARED MULTIPLE R: .652
.DJUSTED SQUARED MULTIPLE R: .647 STANDARD ERROR" OF ESTIMATE: .12073-763

VARIABLE COEFFICIENT . STD ERROR STD COEF TOLERANCE T P(2 TAIL)
CONSTANT . aBMHlfcto 1520.174 - - 0.000 . 1.974 0.052

XRF Ajiiiir 0.050 0.808 . 100E4-01 11.856 O.Q'OC

ANALYSIS "OF VARIANCE

SOURCE .SUM-OF-SQ0ARES DF MEAN-SQUARE F-RATIO ?

REGRESSION . 2-04 908E+11 1- *-204908E+ll . 140.564 0.000
RESIDUAL ' .."109332E+11 75 . 145776E-H)9

WARNING: CASE 29 HAS UNDUE INFLUENCE (LEVERAGE = .082)
WARNING: CASE 4.1-HAS UNDUE INFLUENCE (LEVERAGE = .120)
WARNING: CASE 52-HAS UNDUE INFLUENCE {LEVERAGE = .236)
WARNING: CASE 59 HAS UNDUE INFLUENCE (LEVERAGE = .265)
WARNING: aMMM&sa ••' 'MBnftHligtlf Jf!BP( STUDENTIZED RESIDUAL = 4.213)
WARNING: CASE 68 HAS UNDUEL INFLUENCE (LEVERAGE = .210)
PARKING: 3MflKiT"~fc " '•'"•••*•'**••> £ STUDENTIZED RESIDUAL = 7.508)
rARNING: iTMiii n ' tTr̂ TTTTMr nBTMTTrr' "TTTTTTTTTn RESIDUAL = 3.374)

DURBIN-WATSON D STATISTIC 2.113
FIRST ORDER AUTOCORRELATION -.057

RESIDUALS HAVE BEEN SAVED_
RESIDUAL " """ "~ " . . . . . . . "T. " . ." " . -

__ !_ __ __ __ __ __ __ __ __ __ __ __ _1_ __ __ __ . __ __ __ __ __ __ __ __ _1_ __ __ __ __ _ __ __ __ __ __ __ I—— -^~ —— —— —— ———— —— —— —— ———— -7-—— —— —— -j- - —— —— —— —— -p

80.0.00 -4- . — f="-"-"~- ~-:-=̂ -=- .-:---- ;; - ' --::.---: — - •

60000 >
\
I

40000 -t- --_*.

I * - |
20000 +" " ..__._.. ___ .. _. :_._. . ' _ _ . . . . : -r

I * * 2* !
I * 2* 22* - - * I

0 + 954**2 * _. * 4_
I * - i
I * * [

-2.0000 + --.. . . . -. '---_--- -* +
I * I
1 I

-40000 +-- .= • - - - - -. ----- — -:-•- . - - - — - - +

0 20000 40000 " 60000 So
ESTIMATE



3

TOTAL OBSERVATIONS: 119

CLP XRF DIFF

N OF CASES.. . --:• "="""_̂ 4 *# 74
MINIMUM - 43.600. ... 60 ..0-00 .-76900.000
MAXIMUM 75100.000 127100.000 __ 22"9'60. QO'O
MEAN 7814.968 11462.162 -3.647.195
STANDARD DEV 13220.121 24397.020 " 13845.941

EARSON CORRELATION MATRIX

CLP XRF . - DIFF

CLP r " -i
XRF .. :. . JMMfcft 1.000 -

DIFF - -0.625 ...... -0. 906 . _ 1.000

NUMBER OF OBSERVATIONS: -74

CLP CLP = "2
-+- — — — — ——— — — — . —— | — _ _ _ _ _ _ _ _ _ —— _ — [_______.._____ _ __ — |

80000 + - -- -^^-^=--==^ —-----,— ..- - - - - * • -

60000 4-

40000 + - - . . - . *
i
I *
I * * 2

20000 + *V..;=2'* V": . """" . . '- '.. —... 1̂ .. -
I * 2 * *
j * 22** * -
1974 *

0 + . . .-_-_ =-^- - - - —:
-+————————--_.—+——-——-———————+— ——— —._————+- —— __—————_-j.
0 50-0-00... . -100000 150000 200000

XRF

45 CASES wr.TH"MTSSING VALUES ' EXCLUDED FROM PLOT ..



45 Ĉ SSS DELETED DUE TO MISSING DATA. - -

pEP VAR: CLP N: 74 MULTIPLE R: .896 SQUARED MULTIPLE R.^_ -804
DJUSTED SQUARED MULTIPLE R: -801 STANDARD ERROR OF ESTIMATE: 5893-585

VARIABLE COEFFICIENT STD ERROR. .." . -STD COEF TOLERANCE T P(2 TAIL 3
CONSTANT . . . . ̂•W£*MR 758.541 -0.000 . 2.962 0.004

XRF -*A*A&iii. 0.028 0.896 -100E+G1 17.167 0.000

ANALYSIS OF VARIANCE

SOURCE ' SUM-OF-SQUARES ~DF MEAN-SQUARE .-F-RATIO - P

REGRESSION . 102532E+H " 1~". T02532E-K1 294- 689 0.000
RESIDUAL .250512E+10 72 .347933E+08

WARNING: CASE 29-HAS UNDUE INFLUENCE (LEVERAGE = .111)
WARNING: CASE 41 HAS UNDUE INFLUENCE (LEVERAGE - .164)
WARNING: CASE 52 HAS UNDUE INFLUENCE (LEVERAGE = .321)
WARNING: CASE 6̂'S HAS "UNDUE 'INFLUENCE (LEVERAGE = .287)
WARNING: CASE 68 IS AN OUTLIER (STUDENTIZED RESIDUAL = 3.045)
WARNING: CASE 79 "IS AN OUTLIER (STUDENTIZED RESIDUAL = 3.943)

DURBIN-WATSON D STATISTIC 2.008
FIRST ORDER AUTOCORRELATION -.006- .. - .. . _.

RESIDUALS-HAVE. BEEN SAVEDCLP " : -.-----_-- - - - - - - - - - — ;;..—-
_ + _ _ _ _ _ ——— — ——+___.——— ____.._—+___._ ———— _ — —+_ — _„_,——.__.__._._+_

80000 +- •_---_ =.;-:...—::..;. ̂;-:.:r" __._!_..__•_._ ..̂ .._̂ : *"..".... . . +

60000 .+

i i
40000 + - - - - - - — — ---:----. - - - - - *_ +

20000 + * 2* • +
1 * 7 * * - r
• {+ ... j

I * 2 2 * * * . . . . - •
1974 * - I

0 + . . . . . . ..... +
—— 1 ——— — -. — ___.— - ——— ——— - ————— (.____ _ ——— ——— ___ ————— 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ L— _ _ _ _ _ _ ______ ___ !__-r T P — — — — — — — — — —— f-— -— -— — — — — — — — ___»,__

0 50000 100000 150000 200000
XRF

45 CASES WITH MISSING VALUES EXCLUDED FROM PLOT



APPENDIX D-6

LINEAR CORRELATION BETWEEN CLP LEAD CONCENTRATION
AND EP TOXICITY FOR SOIL
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Soil

Editor ...._. ...... ..__.__..
Case ... SAMPLEIDI PB EPTOX

1 SO-05.-0.2" . .: : ::320."00"0 " .. " /4.900
2 - SO-05-35 -7200.000 . .... ~."_":.:. 0 5 0..
3 SO--1-3-02 ^ . . . . . . . .
4 SO-1Z-02:. 17400.000 •;..:: ...15.&OQ-
5 - SO-17-35 - 43.0010 .-..-. . -50.0.
6 SOeZ-2~J5 " -3700 ."Q-OG "~" ".Z5T4QO
7 SO-22-'68" -•' :26.00"0-"-. ~.' -"..... :.::/D50
8 SO-.25-0:2 __ 2620.00'0 " . . ."1,"9,700
9 SO-25-35 - 4220.0-00.. "5.800

10 ..... ... .... " .... . . . . " : -.-_ . - -...v-
11 . . . = ..._.,. -= . - -—-
12 . -—. . . ...-. . .
13 - _. •-- . .:.- :-. -.-:- -, : ., ̂  :: .—..:. -
14 - . . . . . . .
15 ... . -.. - :.— - .---:.. .--, -._ : ... ":

OBSERVATIONS:

PB EPTOX

N OF CASES -—.-,--:— _ -̂ .-3- • ----- -g
MINIMUM 26.000 . . . . . "_0..050
MAXIMUM 17400.000 25.400
MEAN 4441.125 7.800
STANDARD DEV 5797..S24 9.535

EARSON CORRELATION MATRIX

PB EPTOX

PB - - 1.000

NUMBER OF OBSERVATIONS: 8

flR30i827



PH.. . - _
20000 -*-.:. :,.::.::;,-:; --—--",-- --- . •- --̂  =̂ ' "?:',- .,:-— ..--•.= -.. - ..... . -.

15000-

10000 -t- .."._ ".-..:. _.Ĥ -̂ :~ - -- :- """"-" ..- - - L.. -"""" ":"- ." '." : -+
\ i
| * |

i i
5CTCO,4-_.Z" -- - . -r-S—— -- .- : :" - ";- "-- '- ,-~J • ̂  ....... ..._ -.."4-

i * *
04-

0 - 5. . -; 10 _ . 15— -- 20 25 30 .
EPTOX

1 CASES WITH MISSING VALUES EXCLUDED -FROM PLOT

1 CASES DELETED DUE .TO MISSING DATA.

P VAR: PB ' :N: 8 MULTIPLE R: -020 SQUARED MULTIPLE H: .000
ADJUSTED SQUARED MULTIPLE R: .000 STANDARD ERROR OF ESTIMATE: 6250-31.3.

VARIABLE COEFFICIENT STD ERROR STD COEF TOLERANCE- T F (2 -TAIL;
CONSTANT *MteiftUt 2940.633 "0.000 . 1.542 0.1"4

EPTOX -jfcÛ te 248.188 -0.020 .100E+01 -0.048 0.961

ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

REGRESSION 91921.904 1 91921. 904 0.002 0.963
RESIDUAL .235187E4-09 6 . 3T9 1978E4-08

WARNING: aMEKi»gsii-j. nM»«J*^l>M«gMXg:UDENTIZED RESIDUAL = 4.770)

DURBIN-WATSON D STATISTIC 2,112
ORDER AUTOCORRELATION -.093

RESIDUALS HAVE BEEN SAVED

flR30!828



MY3TAT Editor
Case - SAMPLEID$ PB EPTOX " ' "

1 SO-05-02 ""320.000 . 4V900.
2 -._ SO-0-5-35 7.2.00.000_ . _._..Q50
3 SO-1.3-02 .-..- . - .
4 - SO-17-02" . • " . • ."" " ' " •
5 SO-17-35 _ , ... 43.00..Q-, , ; ..... _.9Q.Q_ _
6 - 3.0̂ 2 2,̂ 35—. . :' T.3 700,0 O'CT 25.400
7 "SG-ZT-SF" "" " " 2'6"/0'aa" '." " ." /CT50
3 S.O-25:-012••".-.! 2"620.-00.0..- . .:_..19.700. .
9 SO-25-35 ... ":4220.00.0 . 5.800

10..., .. ,. ,--___ . . . . . .
11 ... _ __.._..._.. .... . .._._ _._..._. ._
12 _ .... , ... .. "_"" ... . ._...:.. . T:_-
13 . _ . . . - . . .,:;._.. " :... ;=" ; ~vv::-
14 . . . . : . . _ .- .: .-...,_.-. ..._-..._ _.

TOTAL OBSERVATIONS:

PB - EPTOX

N OF CASES • -- .-- —— ---:-7 7
MINIMUM 26.000 0.050
MAXIMUM 7200.000 Z5.400
MEAN 2589.S57 8.114
STANDARD DEV " "2688.128 10.254

EARSON CORRELATION MATRIX

PB EPTOX

PB 1.000
EPTOX flMPP* 1.00.0.

NUMBER OF OBSERVATIONS: 7

flR301829



PS »

8000 +
i *

eooo

4000 .-f

:ooo

I * .*;

0 +=..-..-.

0 . . . . . 5 ' - - "10 ' " " .15 - . . 20 25 30
EPTOX --

2 CASES WITH MISSING VALUES"EXCLUDED FROM PLOT

2 CASES DELETED DUE TO MISSING" DATA.

lEP VAR: .. FB N: - 7 MULTIPLE R: .151 SQUARED MULTIPLE R: ,023
ADJUSTED SQUARED MULTIPLE" R:,- =.-0.0.0 , .. STANDARD .ERROR OF ESTIMATE: 2911,03*

VARIABLE "COEFFICIENT STD ERROR STD COEF TOLERANCE T FI2 TAIL-
CONSTANT :.. . 99BteM» 1447.436 .... 0.000 . 1.568 O.I?.£

EPTOX -«_MMM» 115.903 .. .-0.151 .100E+01 0.341 0.747-

ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES " "DF MEAN-SQUARE F-RATIO P .

REGRESSION 985552.937 '' 1 "985552.987 0-116 0.747
RESIDUAL. . ... 423707̂ +08 . . 5 8474130.374

flR30!830



K)'-iWCr OAY/ T& > 4000

MY3TAT Editor
Case SAMPLEID$ PB EPTOX

i ' so-05-02 320.000,,;:"...;.. :;̂ 4.. 900
2 SO-05-35. - .....-.- ... . .-__._ :. __r....._.
3 30-13-02 ' " • .:. • . "J : .;. ..:,:" '
4 SO-17-02
5 SO-17-35 - 43.000 .. .900
6 30-22-15 . 3700.000.' - .. 25.400
7 SO-22-6"S '" ' 26'.000 . ~ .,, ,050
8 SO.--2S-0.2 . 2620.000.: ~ . ._.'" 19 . 700.
9 -SO-25-35- .--..-—.,.-->-:.. . -"- -.... ..-,:.::_::

10 . . . . __.._ _ _. _..._„__...__
n . . .. ... ^ . . . . . . -..,-.,._ ....
12
1 3 - - . " . . . . . . . :
14
15 - .. -- - ----- " :" " :

OTAL OBSERVATIONS:

PB EPTOX

N OF CASES - ....... ••---•
MINIMUM 26.000 0.050
MAXIMUM 3700.000 . 2-5.400
MEAN 1341.800 10.190
STANDARD DEV 1707.131 11.607

EARSON CORRELATION MATRIX

PB EPTOX

PB l.QOO

NUMBER OF OBSERVATIONS: 5

flR30183!



EPTb*

4000 +

30.00

2000.

1000
i *. i * *

0 .+ . . . . . .

0 5 10 15. . 20 25 30
EPTOX

4 CASES WITH MISSING VALUES EXCLUDED FROM PLOT.

4 CASES DELETED DUE TO. MISSING DATA.

VAR: PB N: 5 MULTIPLE R: .995 SQUARED MULTIPLE R: .939-
ADJUSTED SQUARED MULTIPLE R: .986 STANDARD ERROR OF ESTIMATE: 203.03"9,

VARIABLE COEFFICIENT . STD ERROR STD COEF TOLERANCE T P(2 TAIL-
CONSTANT 4Mft|M̂  127.234 " Q.00"0 . -1. 171 0.326-

8.746 0. 995 . IQOE-t-Oi 16.726 0.000

ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

REGRESSION .115335E+08 1 .115335E+08 279.770 0.000
RESIDUAL 123675.045 3 41225.015

DURBIN-WATSON D STATISTIC 1.458
FIRST ORDER AUTOCORRELATION -.029

\
RESIDUALS HAVE BEEN SAVED

flR30i832



APPENDIX D-7

LINEAR CORRELATION BETWEEN CLP LEAD CONCENTRATION
AND EP TOXICITY FOR SEDIMENT
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<T" _O &'/r?^s?-r^ '~:-J-s00r&z " -x? /

MYSTAT Editor ..... _,... ..„..._: . ..._L_ •.___"_-.". " . . . ......
Case "SAMPLE IDS . PB. _ EFTOX. " ;:.

1 . -SD-03 -"- • ..10-60.000 .. .. ..__._JU7QO
2 SD-03D -T'T250.000 .. 2 ."400.
3 .SD-05:'.----"2̂ 7̂1700" ' : :\v:__:.:400
4 SD-08 "13. 100 . ."". .050
5 " —— :- ; -~--- .^:--\\._::::--.!_ -.----•.-
6 . . . . . : . . . ..:. -._,.•- ,: .:"...../:::
7 - -- - ....
8 "
9 . _.___._ .. . .̂ -... " . " .-..: . ". ".. ....:".". -

10 . . . . ...:. ;... .. .—.. ..._.._„._..__ .
1 1 . . . . . . . _ .
12 . ..... : . . . - . . " .: ' •
13 . .. ..... ..- .... A_ . _.._..-- . .
14 . - - . :.-. ..... . -.. -...
15 _ . -.:_... :::-—.-•;_- . . _._:. ".:_.: . . . _;.. -i",. ... ^

TOTAL OBSERVATIONS: . . .4

PB EPTOX

N OF CASES - 4 4
MINIMUM 18.100 0.050
MAXIMUM 1250.000 2.400
MEAN 641.525 1.138
STANDARD DEV "" 604.664 1.101

EARSON CORRELATION MATRIX

PB EPTOX

PB 1.000

NUMBER OF OBSERVATIONS: 4

flR30i83U



PB

2000

1500

i ~ i
1000".+ .. -. —— •-----:"-.——•—-.:_: __.._!_ " " . - - ' • " " - ".._. . -- .. +

50.0. +

+
_.+____. ————— .„+.____._ ———— _-+.___ —— _ —— + ——— ._ ————— + ——— ___. ——— +

0.0 : _ 0 . 5 1.0 , . . 1.5 2.0 2.5
EPTOX

DEP VAR: PB N: 4 MULTIPLE R: .99,1 SQUARED MULTIPLE R: -982
ADJUSTED SQUARED MULTIPLE R: .973 STANDARD.ERROR OF ESTIMATE: . 99.503

VARIABLE -COEFFICIENT_ STD ERROR .. ..STD COEF TOLERANCE T P(2 TAIL)
CONSTANT ti-fM* 77.448 0.000 . 0.291 0.799

EPTOX -MMMft 52.179 0.991 .lOOE+01 10.429 0.009

ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES =DF MEAN-SQUARE F-RATIO P

REGRESSION 1077050.777 1 1077050.777 108.774 0.009
RESIDUAL 19803.530 2 9901.765

WARNING: CASE 1 IS AN OUTLIER {STUDENTIZED RESIDUAL = 5.007)
WARNING: CASE 2 IS AN OUTLIER {STUDENTIZED RESIDUAL ~ -163.757)

DURBIN-WATSON D STATISTIC 2.179
FIRST ORDER AUTOCORRELATION -.434

SIDUALS HAVE BEEN SAVED

flR301835
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TABLE E-1

PLANTS (TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA
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TABLE E-1

PLANTS (TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA

PTERfDOPHYTA (FERNS AND FERN-ALLIES); 6 families

1. EQUISETACEAE (HORSETAIL FAMILY); 1 Genus, 2 Species; Equisetum

2. LYCOPODIACEAE (CLUB MOSS FAMILY); 1 Genus, 5 Species; Lycopodium

3. SELAGiNELLANCAE (SPIKE-MOSS FAMILY); 1 Genus, 2 Species; Selaginella

4. OPHIOGLOSSACEAE (ADDER'S-TONGUE FAMILY); 2 Genera, 4Species; Botrychium (3) and
Ophioglossum . _

5. OSMUNDACEAE (ROYAL FERN FAMILY); 1 Genus, 2 Species; Osmunda

6. POLYPODIACEAE (FERN FAMILY); 13 Genera, 17 Species; Adiantum, Anchister, Asplenium,
Athyrium, Dryopteris (4), Lorinseria, Onoclea, Phegopteris, Polypodium (2), Polystichum,
Pteridium, Thelypteris, and Woodsia.

SPERMATOPHYTA (SEED BEARING PLANTS); 116 Families
GYMNOSPERMAE (SEEDS NAKED); 2 Families

1.

2.

CUPRESSACEAE (CEDAR FAMILY); 1

PiNACEAE (PINE FAMILY); 1 Genus,

Genus, 1 Species; Juniperus

3 Species; Pinus

flR30!839



TABLE E-1
PLANTS (TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA
PAGE TWO

SPERMATOPHYTA (continued)
ANGIOSPERMAE (SEEDS ENCLOSED); 114 Families
MONOCOTYLEDONS; 1 a Families

1. ALISMATACEAE (WATER-PLANTAIN FAMILY); jMSenera, 3 Species; Alisma, Echinodorus, and
Sagittaria - - - . - • ^-

2. AMARYLLIDACEAE (AMARYLLIS FAMILY); 2 Genera, 2 Species; Hypoxis and Zephyranthes
3. ARACEAE (ARUM FAMILY); 5 Genera, 6 Species: Acorusr Arisaema (2), Orontium, Peftandra, and

Symptocarpus .. _
4. COMMELINACEAE (SP1DERWORT FAMILY); 3 Genera, 5 Species; Commelina (3), Murdannia, and

Tradescantia
5, CYPERACEAE (SEDGE FAMILY); 8 Genus, 68 Species; Bulbostylis, Carex (35), Cyperus (16),

Dulichium, Eleocharis (3), Fimbristylis, Rhynchospora (7), and Scirpus (4)
6. DIOSCOREACEAE (YAM FAMILY); 1 Genus, 1 Species; Dioscorea

7. HYDROCHARITACEAE (WATER WEED FAMILY); 1 Genus, 1 Species; Elodea
8. IRIDACEAE (iRIS FAMILY); 4 Genera, 7Species; Belamcanda, Gladiolus, Iris(3), and

Sisyrinchium (2)
9. JUNCACEAE (RUSH FAMILY); 2 Genera, 13 Species; Juncus (9) and Luzula (4)
10. LEMNACEAE (DUCKWEED FAMILY); 1 Genus, 1 Species; Lemna
11. L1LIACEAE (LILY FAMILY); 16 Genera, 22 Species; Aletris, Alliurri, Amianthium, Asparacus,

Convallaria, Erythronium (2), Hemerocailis,"UHum, Medeola, Ornithogaium, Polygonatum,
Smilacfna, Smiiax(5), Trillium, Uvularia (2), and Zigadenus

12. ORCHIDACEAC(ORCHID FAMILY); 11 Genera, ISSpecies; Aplectrum, Calopogon, Cleistes,
Cypripedium (2), Gdodyera, Habenaria (4), Isotria, Liparis, Orchis, Spiranthes (4), and Tipularia

13. POACEAE (GRASS FAMILY); 52 Genera, 101 Species: Agrostic (3), Aira (2), Alopecurus,
Andropogon (5), Anthoxanthum, Aristida (2), Arrhenatherum, Arthraxon, Arundinaria, Avena,
Brachyeiytrum, Bromus (3), Calamagrostis, Cenchrus, Cinna, Cynodon, Dactylis, Danthonia
(2),Dichanthe!ium (9), Digitaria, Echinochloa, ESeusine, Elymus, Eragrostis(7), Erianthus(2),
Festuca (4), Gtyceria (2), Holcus, Hordeum, Hystrix, Leersia (2), Lolium, Melica, Microstegium,
Miscanthus, Muhienbergia, Panicum (6), Paspalum (6), Phleum, Phragmites, Phyllostachys, Poa
(4), Setaria (3), Sorghastrum (2), Sorghum, Sphenopholis (2), Sporobolus, Stipa, Tridens,
Tripsacum, Uniola (2), and Zizania

14. PONTEDERIACEAE (PICKEREL-WEED FAMILY); 2 Genera, 2 Species; Heteranthera and
Pontederia

15. POTAMOGETONACEAE (POND WEED FAMILY); 1 Genus, 1 Species; Potamogeton
16. SPARGANIACEAE (BUR-REED FAMILY); 1 Genus, 1 Species; Sparganium
17. TYPHACEAE(CAT-TAILFAMILY); 1 Genus, 2Species; Typha
18. XYRIDACEAE (YELLOW-EYED GRASS FAMILY); 1 Genus, 3 Species; Xyris



TABLE E-1
PLANTS (TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA
PAGE THREE

ANGIOSPERMAE (continued)
DICOTYLEDONES; 96 Families

1. ACANTHACEAE (ACANTHUS FAMILY); 3 Genera, 3 Species; Dicliptera, Justicia.and Ruellia

2. ACERACEAE (MAPLE FAMILY); 1 Genus, 3 Species; Acer

3. AIZOACEAE (CARPET-WEED FAMILY) Mollugo

4. AMARANTHACEAE (AMARANTH FAMILY); 2 Genera, 6 Species; Amaranthus (5), and Froelichia

5. ANACARDIACEAE (CASHEW FAMILY); 1 Genus, 4 Species; Rhus

6. ANNONACEAE (CUSTARD-APPLE FAMILY); 1 Genus, 1 Species; Asimina

7. APIACEAE (CARROT FAMILY); 14Genera, 19 Species; Angelica, Chaerophyllum (2), Cicuta,
Conium, Cryptotaenia, Daucus, Eryngium (2), Foeniculum, Hydrocotyie, Osmorhiza (2), Oxypolis,
Sanicula (2), Thaspium (2), and Zizia

8. APOCYNACEAE (DOGBANE FAMILY); 4 Genera, 6Species; Arhsonia, Apocynum (2),
Trachelospermum, and Vinca (2)

9. AQUIFOLIACEAE (HOLLY FAMILY); 1 Genus, 3Species; Ilex

10. ARALIACEAE (GINSENG FAMILY), 2 Genera, 2 Species: Aralia and Hedera

11. ARISTOLOCHIACEAE (WILD-GINGER FAMILY); 2 Genera, 3 Species; Asarum and Hexastylis (2)

12. ASCLEPIADACEAE (MILKWEED FAMILY) 3 Genera, 9Species; Asclepias(6), Cynanchum, and
Matelea{2)

13. ASTERACEAE (ASTER FAMILY); 49 Genera, 112 Species: Achillea, Ageratina (2), Ambrosia (2),
Antennaria, Anthemis, Arnica, Artemisia (2), Aster (6), Baccharis, Bidens (3); Boitonia, Centaurea
(2), Chrysanthemum, Chrysogonum, Cichorium, Cirsium, Conoclinium, Coreopsis (3), Crepis,
Efephantopus (2), Erechtites, Erigeron (3), Eupatoriadelphus, Eupatorium (12), Galinsoga,
Gnaphalium (2), Heleniumj2), Helianthus(6), Heterotheca (4), Hieracium (4), Hypochoeris,
Krigia (2), Lactuca (4), LTatnT(3), Mikania, Parthenium, Pluchea, Polymnia, Prenanthes,
Pyrrhopappus, Rudeckia (3), Senecib (2), Sericocarpus (3), Solidago (10), Sonchus (2), Taraxacum,
Verbestna (2), Vernonia (2), and Xanthium

14. BALSAMtNACEAE (JEWEL-WEED FAMILY); 1 Genus, 1 Species; Impatiens

15. BERBERIADACEAE (BARBERRY FAMILY); 2 Genera, 2 Species; Berberis and Podophyllum

16. BETULACEAE (BIRCH FAMILY); S Genera, 5 Species; Ainus, Betula, Carpinus, Corylus, and Ostrya

17. BIGNONIACEAE(BIGNONIA FAMILY); 3 Genera, 3Species; Bignona, Campsis.and Catalpa

18. BORAG1NACEAE (BORAGE FAMILY); 3 Genera, 6 Species; Echium, Lithospermum, and
Myosotis(4)

19. BRASSICACEAE (MUSTARD FAMILY); 16 Genera, 20 Species; Alliaria, Arabidopsis, Arabis,
Barbarea, Brassica (2), Camelina, Capsella, Cardamine (2), Denteria (2), Draba, Hesperis,
Lepidium (2), Raphanus, Sisymbrium, Teesdalia, and Thlaspi

RR3QI8M



TABLE E-1
PLANTS (TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA
PAGE FOUR

DICOTYLEDONES (continued)

20. CACTACEAE (CACTUS FAMILY); 1 Genus, 1 Species; Opuntia

21. CALLITRICHACEAE (WATER-STAR FAMILY); 1 Genus, 1 Species, Callitriche

22. CAMPANULACEAE (BELLFLOWER FAMILY); 2 Genera, 7 Species; Lobelia (6) and Triodanis

23. CANNABACEAE(HEMPFAMILY); 1 Genus, 1 Species; Humulus

24. CAPRIFOLIACEAE (HONEYSUCKLE FAMILY); 4 Genera, 9 Species; Lonicera (2), Sambucus,
Symphoricarpos, and Viburnum (5)

25. CARYOPHYLLACEAE (PINK FAMILY); 11 Genera, 18Species; Arenaria (2), Cerastium (2),
Dtanthus, Holosteum, Lychnis, Sagina, Saponaria, Scleranthus, Silene (5), Spergula, and Stellaria
(2)

26. CELASTRACEAE (BfTTER-SWEET FAMILY); 2 Genera, 2 Species; Celastrus and Scandens

27. CHENOPODIACEAE (GOOSEFOOT FAMILY); 1 Genus, 2Species; Chenopodium

28. CISTACEAE (ROCKROSE FAMILY); 1 Genus, 3 Species; Lechea

29. CLETHRACEAE (SUMMER-SWEET FAMILY); 1 Genus, 1 Species; Clethra

30. CONVOLVULACEAE (MORNING-GLORY FAMILY); 3 Genera, lOSpecies; Calystegia, Cuscuta (4),
and Ipomoea (5)

31. CORNACEAE (DOGWOOD FAMILY) 1 Genus, 3 Species; Cornus

32. CRASSULACEAE (STONE-CROP FAMILY); 2 Genera, 2 Species; Penthorum and Sedum

33. CUCURBITACEAE (GOURD FAMILY); 2 Genera, 2Species; Melothria and Sicyos

34. EBENACEAE (EBONY FAMILY); 1 Genus, 1 Species; Diospyros

35. ELAEAGNACEAE (OLEASTER FAMILY); 1 Genus, 1 Species; Elaeagnus

36. ERICACEAE (HEATH FAMILY); 10 Genera, 19 Species; Chimaphia (2), Epigaea, Gaylussacia (2),
Kaimia, Leucothoe, Lyonia (2), Monotropa (2), Oxydendrum, Rhododendron (3), and
Vaccinium (4).

37. EUPHORBIACEAE (SPURGE FAMILY); 4 Genera, 11 Species; Acalypha(2), Croton, Crotonopsis,
and Euphorbia (7)

38. FABACEAE (PEA FAMILY); 26 Genera, 57 Species; Apios, Baptisia, Cassia (3), Centrosema, Cercis,
Clitoria, Coronflla, Crotaiaria(2),Cytisus, Desmodium (6), Glenditsia, Lathyrus(2), Lespedeza (9),
Lupinus, Medicago, Meliiotus(2), Psoralea, Pueraria, Rhynchosia, Robinia,
Strophastyles (2),Sty!osanthes, Tephrosia (2), Trifolium (7), Vicia (S), and Wisteria

39. FAGACEAE (BEECH FAMILY); 3 Genera, 16 Species; Castanea (2), Fagus, and Quercus (13)

40, FUMARIACEAE(FUMEROOT FAMILY); 2 Genera, 3 Species; Corydalisand Dicentra(2)

RR30I8U2



TABLE E-1
PLANTS (TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA
PAGE FOUR

DICOTYLEDONES (continued)

41. GENTIANACEAE (GENTIAN FAMILY); 4Genera, 7Species; Bartonia, Gentiana (3), Obolaria, and
Sabatia(2)

42. GERANIACEAE (GERANIUM FAMILY); 2 Genera, 3 Species; Erodium and Geranium (2)

43. HALORAGACEAE (WATER-MILFOIL FAMILY); 2 Genera, 2 Species; Myriophllum and
Proserpinaca

44. HYDROPHYLLACEAE (WATER-LEAF FAMILY); 4 Genera, 4Species; Hydrolea, Hydrophyllum,
'' Nemophila(and Phacelia
45. HYPERICACEAE (ST. JOHN'S-WORT FAMILY); 1 Genus, 10 Species; Hypericum

46. JUGLANDACEAE (WALNUT FAMILY); 1 Genus, 3 Species; Carya

47. LAMIACEAE (MINT FAMILY); 11 Genera, 16 Species; Glecoma, Lamium (2), Lycopus(2),
Monarda, Perilla, Prunella, Pycnanthermum (2), Saivia, Satureja, Scutellaria (3), and Trichostema

48. LAURACEAE (LAUREL FAMILY); 2 Genera, 2 Species; Lindera and Sassafras

49. LENTIBULARIACEAE (BLADDER-WORT FAMILY); 1 Genus, 4Species; Utricularia

50. LIMNANTHACEAE (FALSE-MERMAID FAMILY); 1 Genus, 1 Species; Linum

51. LOGANIACEAE(LOGANIA FAMILY); 1 Genus, 1 Species; Polypremum

52. LORANTHACEAE (MISTLETOE FAMILY), 1 Genus, 1 Species; Phoradendron

53. LYTHRACEAE (LOOSESTRIFE FAMILY); 3 Genera, 3 Species; Ammannta, Pepiis, and Rotala

54. MANGQLIACEAE (MAGNOLIA FAMILY); 2 Genera, 2 Species; Liriodendron and Magnolia

55. MALVACEAE (MALLOW FAMILY); 5 Genera, 6 Species; Abutilon, Hibiscus (2), Kosteletzkya,
Malva, andSida

56. MELASTOMATACEAE (MEADOW-BEAUTY FAMILY); 1 Genus, 3 Species; Rhexia

57. MELIACEAE (MAHOGANY FAMILY); 1 Genus, 1 Species; Melia

58. MORACEAE (MULBERRY FAMILY); 3 Genera, 4Species; Broussonetia, Maclura, and Morus (2)

59, MYRICACEAE (BAYBERRY FAMILY); 2 Genera, 2 Species; Comptonia and Myrica

60. NYMPHAEACEAE(WATERLILY FAMILY); 2 Genera, 2 Species; Nupharand Nymphaea

61. NYSSACEAE (SOUR-GUM FAMILY); 1 Genus, 1 Species; Nyssa

62. OLEACEAE (OLIVE FAMILY), 3 Genera, 4 Species; Chionanthus, Fraxinus (2), and Ligustrum

63. ONAGRACEAE (EVENING-PRIMROSE FAMILY); 4Genera, 13Species; Circaea, Gaura, Ludwigia
(6), and Oenothera (5)

64. OROBANCHACEAE (BROOM-RAPE FAMILY); 3 Genera, 3 Species; Conopholis, Epifagus, and
Orobanche



TABLE E-1
PLANTS (TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA
PAGE FIVE

DiCOTYLEDONES (continued)

65. OXALIDACEAE (WOOD-SORREL FAMILY); 1 Genus, 4 Species; Oxaiis

66. PAPAVERACEAE (POPPY FAMILY); 2 Genera, 2 Species; Papaverand Sanguinaria

67. PASSiFLORACEAE (PASSION-FLOWER FAMILY); 1 Genus, 2 Species; Passiflora

68. PHRYMACEAE (LOPSEED FAMILY); 1 Genus, 1 Species; Phryma

69. PHYTOLACCACEAE (POKE-WEED FAMILY); 1 Genus, 1 Species; Phytolaccaamericana

70. PLANTAGSNACEAE (PLANTAIN FAMILY); 1 Genus,4Species; Plantago

71. PLATANACEAE (PLANE TREE FAMILY); 1 Genus, 1 Species; Platanus

72. POLEMONIACEAE (PHLOX FAMILY); 2 Genera, 4 Species; Phlox (3) and Polemonium

73. POLYGALACEAE (CANDY-ROOT FAMILY); 1 Genus, 6 Species; Polygala

74. POLYGONACEAE (BUCKWHEAT FAMILY); 2 Genera, 14Species; Polygonum (12) and Rumex(2)

75. PORTULACACEAE (PURSLANE FAMILY); 3 Genera, 3 Species; Claytonia, Portulaca, and Talinum

76. PR1MULACEAE (PRIMROSE FAMILY); 2 Genera, 5 Species; Anagailisand Lysimachia (4)

77. RANUNCULACEAE (BUTTERCUP FAMILY); 9 Genera, 19 Species; Anemone, Aquilegia,
Cimicifuga, Clematis (3), Delphinium, Hepatica, Ranunculus (8), Thalictrum (2), and Xanthorhiza

78. RHAMNACEAE {BUCKTHORN FAMILY); 1 Genus, 1 Species; Ceanothus

79. ROSACEAE (ROSE FAMILY); 13 Genera, 20 Species; Amelanchier (2), Aronio, Aruncus, Crataegus,
Fragaria, Geum, Giilenia, Malus, Potentilla (2), Prunus (3), Rosa, Rubus (4), and Spiraea

80. RUBfACEAE (MADDER FAMILY); 7 Genera, 14 Species; Cephaianthus, Diodia (2), Gaiium (4),
Houstonia (3), Mitchella, Ofdeniandia, and Richardia (2)

81. SALICACEAE (WILLOW FAMILY); 2 Genera, 5 Species; Populus(3) and Saiix(2)

82. SANTALACEAE (SANDALWOOD FAMILY); 1 Genus, 1 Species; Comandra

83. SARRACENfACEAE (PITCHER-PLANT FAMILY); 1 Genus, 1 Species; Sorracenia

84. SAURURACEAE (LIZARD'S TAIL FAMILY); 1 Genus, 1 Species; Saururus

85. SAX1FRAGACEAE (SAXIFRAGE FAMILY); 5 Genera, 5 Species; Heuchera, Hydrangea, Itea,
Saxifraga, and Tiarella



TABLE E-1
PLANTS (TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA
PAGE SIX

DiCOTYLEDONES (continued)

86. SCROPHULARIACEAE (FIGWORT FAMILY); 15 Genera; 27 Species; Agalinis (2), Aureolaria (2),
Chelone(2), Gratiola{2), Kickxia, Linaria, Lindernia, Mecardonia, Mimulus(2), Paulownia,
Pedicularis (2), Penstemon (2), Scrophuiaria, Verbascum (2), and Veronica (5)

87. SIMAROUBACEAE (QUASSIA FAMILY); 1 Genus, 1 Species; Ailanthus

88. SOLANACEAE (NIGHTSHADE FAMILY); 4 Genera, 6Species; Datura, Lycium, Physalis (2), and
Solanum (2)

89. STAPHYLEACEAE (BLADDER-POD FAMILY); 1 Genus, 1 Species; Staphylea

90. SYMPLOCACEAE (SWEET-LEAF FAMILY); 1 Genus, 1 Species; Symplocos

91. ULMACEAE (ELM FAMILY); 2 Genera, 5 Species; Celtis (2) and Ulmus (3)

92. URTICACEAE (NETTLE FAMILY); 4Genera, 4 Species; Boehmeria, Laportea, Pilea, and Urtica
93. VALERIANACEAE (VALERIAN FAMILY) 1 Genus, 3 Species; Valerianella

94. VERBENACEAE (VERBENA FAMILY); 2 Genera, 3 Species; Lippia and Verbena (2)

95. VIOLACEAE (VIOLET FAMILY); 2 Genera, 12 Species; Hybanthus and Viola (11)

96. VITACEAE (GRAPE FAMILY); 2 Genera, 6 Species; Parthenocissus and Vitis (5)

Source: Harrill etal., 1986
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TABLE: «r-a
LIST OF -ILDLIFE SPECIES OF CHESTERFIELD COURT,. DRCTRYS BLUFF QUA!), VIRGIHIA
ftMa. . ................... SC!SBTIEIC,HM£. ........................ T. STATUS. ..........................

F'SH TUevife &losa iseudohsrsngus boort MSB
Bass, largeaioath • Bicropteras salnoides Sport Fish

Sensitive
Bass, smaliffio'ith Hicropterus daioaiieai Sport Fist

_Se* Comments
Bass, striped Hiiroae. saxatilis Sport Fish

Commercial
3iu_aiil _ ._ . -.... = -- Lea oiis is iMcrochiris Sport Fish

See CoMients
Eowfin " ""~Saia calva ... . Unclassified
Bullhead, brown Jfheirus n.hulcscs .... __ _.. .. ..... Sport Fish

See Comments
5ulih§id. yellow" " "Sffleirus Qar.aii.s. _ . Unclassified
Cars, cotaaoa Cvpriaiis cafcT'S " "Biological. Indicator

Coataerciai
Pest/Huisance
See C

Carp5!icfcer, river Car-pi odes cvDribas ... - . - . - .'J
Catfish* channel - .— -Ictal.aras puactitas - - Sport Fish

See Comments
Catfish, shite ktrieirus catas Sport Fish

CoBtffl*rcial
See Contents

Chub, billhead ffocomis l&otocephalsis leptoc&phalfis ___Unclassified
Chab, .reefc Seffiotilus atromactrlatas _ Biological Indicator

See. Conaients
Ch'ib. river Socossis micropogon Unclassified
'.hcbsacfcsr, creefc Sriayson oblon-gus . ._ . - -. ...-Unclassified

See Commits
Craspie, biacfc Posoxis aigroiitaculatas . .. ... .-_..._. ̂ --Spsct -Eish

See Coiniaents
Dace, blacknose _.Rhiriichthvs atratalas Biological Indicator

_ _5e_ Cownents
Dace, longnose Shinichthvs cataractae cataractae Uaclassified

Dace, mountain redbelly Phoxinus areas . .. Unclassified
Dartei-7 fanta'il = - Sthfeostoma fiabellare Unclassified

See Conaehts
Darter, glassy. Etneostoaa ntreuis . Unclassified

See Comments
Darter, iohnny Etheostoaa nigriai Unclassified

See Cofflwnts
Darter, shield Percina peltata Unclassified

Se« CdHeats
Darter, stripeback Percina notograawa Unclassified
eailfish Seiotilas corporalis Unclassified

•See CwWMnts
Goldfish Carassius auratns . EPA Indicator

Biological Indicator
See Cowwnts

Herring, bluebacfc Alosa aestivalis Conaercial
See Coaflients

Hogsncker, northern Rygentelius nigricans Unclassified
See Comments

Killifish, banded . Fmutalus diaphanus . Unclassified
Heritage 05 - D_»onstrably secure g;
Heritage S5 - Rare or uncoaaon in s



TABUE E-2
LIST OF »ILSLI?S SPECIES OF CHESTERFIELD CQUHTY, DRESR'fS 3LUFF Q,&0,

.. ,...........'....... SCiiHTinC.iiAHE......................... T. STATUS. ...

Hadtoa, margined 3ot'irus insignis _ _ Commercial
See .CoMients

Xosssittjfisb Ga»b_sU affinis . . Unclassified
H,dfflinno», eastern ... _Mira pygmaea " Unclassified
Perch, pirate ..-_.= iphredoderas sayaiws sayanas . Unclassified
Perch, ahite Ho rone aisericana Snort Fish

c;e* Corniaents
Perch, yells'* . . rerca rUvescens " SpuPt Fish

Coauiiercial
See C'j'iBfflents"

?iciter,i, chaia " tfox iiiSef"" "" " " Unclassified
ricserai, redfiri Ssox anier-icatius amer-lcanus ' ""'Jriciassified

See Comaients
?'Mgfcia.**d ._v. ..̂ .-Lepofiiis gifc_i5sas Sport Fish

See Continents
Shad, gissard Dor^soaa cepedianan Unclassified
Shiner, bridle Sotrogis bifrenatus . . . Unclassified
Shiner, comely Sotroois ataoenas Unclassified
Shiner, conanon Hotronis cornutns chrysocephalus ... Biological Indicator

See Comments
Shiner* golden HotMigooos crysoleocas Biological Indicator

Comwrcial
See Coraents

Shiner, rosyface. Siotrosis rubeiias . Unclassified
Shiner, satisfin Sotropis ansiostoiiras Unclassified
Shiner, spottaii . Suicwis hndsjinins. ... . - - — Cownercial

See Coirinents
Shiner, snallotftail So trap is procne """ Unclassified

See CoSSents
Sturgeon, shortnose kipenser brevirostram Federal Endangered
Sucker, torrent Soxostotua rhothoecaas " Unclassified
Sucker, white Catssttjisus commersoni Sport Fish

See Comments
Srmfish. banded . . Enriaecanthas o&esos . Snort Fish
Synfish, bluespotted Enneacanthfis gloriosas ..... Sport Fish

See Comments
Sunfish, green Lepomis cyanellas .._. _. Sport Fish

See Continents
SttTifisa. redbreast Leptisis auritns Sport Fish

See Coo»ents
larao-th -Lepoeis gulosas Sport Fish

Bullfrog Sana catesbeiana 8onga»e-Protected AMPHIB/AA/S £
?rogT Brialey's char-as Psesdacris brialeyi Songaae-Protected
Frog, little grass LUnaoedos ocnlaris Unclassified

Heritage G5 - Bfwrnstrably secure g
Heritage S3 - Ear. or tmcoiaoa in s

Frog, picfcerel Rana palastris Hongaie-Protecttd
Frog, southern leopard Rana atricularia Songaie-Protected
Frog, upland chorus Pse.dacris triseriata feriaroi Songaw-Protect.d
Ke»t, red-spotted Sotophthalnus viridescens viridescens Hongaw-Protected
Peeper, northern spring Hyia cr.cifer crncifer HongaK-Protected
Salamander, Sabee's Ambystoaa tabeei Unclassified

Beritagt G4 - Apparently secure glo
Heritage 32 - ligtriied ia state be

Salamander, eastern and Pseadotriton siontanas aontanus Hongane-Protected ft D Q H ! Q I Q
Sil*i&aai!i?i-, fci-teru liytf Ateby.tij«<i ligriiiua tiytiiituii St-dte Euitngei'ei M R 0 U 1 O *4 U



TABLE E-a
LIST OF 3ILDLIFE 3?KI£S OF CHESTERFIELD COGHTY, DREIRY-S 3LUFF QUAD, VIRGIHIi

....................... T.STATUS...

Heritage G5 - Denonstrahly secure g
Heritage 31 - Critically imperiled

Salamander, four-toed Heaidactyliufn scutatum Hongaine-Protected ,
Salamander, marbled Ambystoiaa opacom Jfongasie-Protected
Salamander, northern dasfc Desmognathns fuscus f.scus " Hongaae-Protected
Salamander, northern Vvo- Eurycea MsIineaU bislineata Hongame-Protected
Salamander, redback PletEwdon cisereus Songase-Protected
Salamander, slimy Plethodon glutinosus gltrtiiwsus Songame-Protected
Salamander, spotted toystotna raacuiaton Hongase-Protected
:5alaflianiier, three-lined Surycea longica^da quttoiicieata Hongame-Protected
Spadefoot, eastern Sc^hiopas holbrwki holbrooki . Hongame-Protec.ted
Toad, American Bufo ataericanus . . . . ... .Songaae-Protected
Toad, Fourier's Bnfo ffoodhotisii mleri Hongase-Protected
Toad, eastern aarrovmoTth Gastrophryne carolmensis Hongafite-Protected
Toad, oak Bufo quercicus _ ._, . ... .. .Unclassified

Heritage G5 - Deaonstrably secure g
Heritage SU - Status uncertain in s

Treefrog, Cope's gray HyU chrysoscelis Hongaae-Protected
Treefrog, barfcing Hyla gratiosa Unclassified

Heritage G5 - Senonstraily secure g
Heritage 33 - Rare or uncoamon in s

Treefrog, gray Hyla vsrsicolor 8|)ngaae-Protected
Treefrog, greea " Hyla cinerea Saagane-Prstected
Treefrog, pine woods Hyla fefioralis Bongane-Protected
Copperhead, northern Agkistrodon contortrix fnofcason Honganie-Protected
Cottonraouth, eastern ftgkistradon piscivorus pisdvoras Hongaae-Protected
Eingsnake, eastern Uapropeltis get.lus getulus Unclassified

Heritage 65 - Deasnstrably secure g
Heritage S2 - laperiied in state be

Lisard, eastern slender g Ophisaurus attenaafas longicandus Songaise-Protected
Lizard, northern fence Sceloponis.. rjadulatus . Songame-Protected
Racer, northern black Coiaber'constrictor constrictor H>mga»e-?rotected
Racerunner, six-liried " Cnemidophorous sexlineatus Nongai&e-.?rotected
Rattlesnake, canebrake Crotal'is horridus atricatidatus Hongaae-Protected

See Coissients
Sfcink, broadhead Suirreces laticeps Songaae-Protected
Sfcinfc, five-lined Sonieces fasciatns Songaffle-Protected
Skink, ground Scincella Uteralis Kongaae-Protected
Skink, southeastern five- tameces inexpectatus . . Hongaae-Protected
.Snake, black rat Elaphe obsoleta ohsoleta Songate-Protected
Snake, corn Elaphe guttata guttata Unclassified
Snake, eastern garter Thaamophis sirtalis sirtalis Hongace-Protected
Snake, eastern hogncse Heterodon platyrhino.s Fongaoe-Protected
Snake, eastern sora Carphophis atoenus Moen.s Hongaae-Protected
Snake, northern brown Storeria dekayi defcayi Honga»e-Prot*cted
Snake, northern sater Herodia sipedon sipedon 8onga»e-Protected
Snake, qaeen Hegina septeivittata septeavittata Hongaae-Protected
Stinkpot Sternotaerss odaratss Songate-Protected
Turtle, common snapping Chelydra serpentina serpentina Gate (Consumptive Recreational)

$ee CoBK&ts
Turtle, eastern box Terrapene Carolina Carolina HongaiK-Protected
Turtle, eastern mud Sinosternon subrabroa subrubrua Hongaae-Protect&d
Turtle, eastern sainted Chrysenys picta picta Kongaae-Protected
Blackbird, red-winged AgeUius phoeniceus Federal Bigratory

« n L t i -Songaae-Protected
Bluebird, eastern Siaiia sialis Federal fiigratory

Songase-Protected
Bo&shite, northern Colimis virginianas Game [Consuiptire Recreational)
Buiriehead Bacephaia aibeola L-aae tConsuaptiye Recreational)



LIST OF _T_DU?E SPECIES OF CHESTERFIELD C00KTT, DRE¥R?S 3L.FF QUAD, 'JIRGISIA
Hffi... ....,...../....... SCTSTTinC.HiHE.. ....... ................ T.oTArBS.......................

_Federai Migratory
Bunting, indigo .Passerina cyan** . ..._..; .... . .. ..ILiojigaae-Protected

Federal Higratory
Bunting, snow Piectrophenax aivalis aivalis Federal fiigratory ;' -

Hoagaaie-Frotected
Canvasback Aythya valisin.ria Federal Higratory

Game (Consumptive Recreational!
Cardinal, northern Card: naiis" cardinal is Federal Higratory

Soagaste-Protected
Catbird, gray j^setelia carolinensis . Eederai.Higratary
•";hat. r;sli*?-bre_s.tfed Icteria virens '/irens Federal Sigratory

Songajte-fr o tec t ed
Chickadee, C-arolina--' • •"• -Paras caroiinensis federal Sigrarory
Chscfc-siir i-vidow " Caaruifilgus carol icess is """ " federal Sigratory

Songaffle-ProtectSil
Cowbira, ar-Jtfn-headed "fioiothnrs ater Tederal fiigratory

Hongaae-Protscted
Crow, American " CorvasTracSyrhynchos ?ederai Kigratory

Hongaifie-Protected
Pest/Crops
See Comments

Cro», fish ' " '-~': CorVtis ossifragns Unclassified
Cuckoo, yellotf-bilied Coccysus aifiericanus Federal Higratory

Songaae-Pro.tected
Dove, mourning Zenaida macroara . , ...__.. . Federal Biqratory

Gante {Consumptive Recreational)
See Comments

Dove, rock Calomha iivia _ Gaae (Consumptive Recreational)
' " Federal Migratory

Dack, Meri can black fenas rufaripes ... . Gaae (Consumptive Recreational)
Federal Higratory
See Cominents

Duck, ring-secked... . _ _Aythya collaris Federal Higratory
Gairte (Consuraptive Recreatiocal)

£'Tick, rud'ly Qxy_ra"^aSaiceasls Federal Higratory
Deck, sood .... . . --itix-spoQsa Federal Bigrator?

Game {Consumptive Recreational)
Eagle, bald- -=-_„- :- - - - -=- Haiiaeetus leucocephalis leficoceohaiis Federal Endangered

Plan approved by Director
Federal Higratory
Songaaie-Protected
See C'lsinents

Egret, cattle __ --Bubuicqs ibis . ... . .. Federal Higratory
Hongaae-Protected
See Coneats

sir.ch» house . .. . Carpodacus nexicanus Federal Sigratory
Rongaae-Protected
See Contents

Finch, purple Caraodacus psrpireus Songaae-Protected
Federal Higratory
Heritage G5 - Desonstrably secure g
Heritage 32 - Imperiled in state be

Flicker, northern Colaptes auratns Federal Higratory
Songaae-Protected

Flycatcher, acadian .Etnpidonax virescens Federal Higratory
Songaae-Protected

Flycatcher, great crested Hyiarchns, crinitus Federal Higratory
Hongaae-Protected » p o jl I R
See Coasant, M n ̂  ̂ ' u
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Ga-vail Anas strepera " Federal Sigratory ~. j": T f\ z. ",
Gase (Consumptive Recreational)

Gnatcatcher, blue-gray Poiioptila caerulea Federal Higratory
Hsngame-Protect-d

Goldfinch, Anwricw Carduelis tristis Federal Migratory
Songame-Protected

Goose, Canada """SrTnta canadensis Game (Consumptive Recreational)
Federal Higratory
See Comments

Grackle. common Quiscalus quiscula . . . . . . Federal Higratory
Honganie-Protected
Pest/Crops

Grebe., pied-billed Podilynbus .podiceas Federal Higratory
Songame-Protected
Heritage G5 - Deiftonstrably secure q
Heritage ^52 - Imperiled in state be

Grosbeak, black-headed Pheucticus melanocephalus Federal Higratory
Songame-Protected
Pest/Crops
Accidental

Grosbeak, blue Guiraca caerulea caerfilea Federal Higratory
Hongarae-Protected

Grosbeak, evening Coccothaustes vespertinus Federal Rigratory
Hongaae-Protected
:5ee Consents

Gull, laughing Lams atricilla Federal Higratory
Hongaae-Protected
See CooHnents
Heritage 85 - Demonstrably secure g
Heritage S2 - Imperiled in state be

Hawk, broad-winged Buteo platypterus . Federal Higratory
Honganie-Protected
See Comments

Hawk, red-shouldered Suteo lineatns iineatus Federal Higratory
Sensitive
ffongaae-Protected

Hawk, r*d-tailed Buteo jamaicensis .. _ federal.Higratory
Hongaae-Protected

Hawk, sharp-shinned .kcipiter striatus velox Federal Higratory
Sensitive
See Coweents

Heron, great blue Ardea herodias herodias Sensitive
See Comaents
Federal Sigratory
Songaae-Protected

Heron, greea Bntorides virescens virescens Federal Sigratory
Songaae-Protected
See Consents
Heritage G2 - laperiled globally be
Heritage SI - Critically imperiled

Huofiingbird, ruby-throate Archilochus colabris Federal Rigpatory
8ongaae-Protected

Oay, blue Cyanocitta cristata Federal Higratory
Hongaae-Protected
See Coo»ents

Ounco, dark-eyed ,unco hyeaalis . Federal Higratory
Songaae-Protected . Q — ,

Kestrel, Aaerican ?alco sparverius sparverius Federal Higratory ft R 3 0 I 0 b I
Hongaae-Protected
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................̂ ...,. T. STATUS.. 7..,".."..,...,....

Sensitive C; U ! d 2
See Comments

Killdeer - Charadrius yodferus Federal Higratory
Hongaffle-Protected

Kingbird, eastern . Tyrannas tyrannas . Federal Higratcry
Songatne-Protected

Kingfisher, belted Ceryie alcysn " federal fiigratory
Himgaise-Prot.cted

Hallard Anas piatyrh'/nchos • , Federal Higratory
Garae (Consumptive Recreational)

Hart in. purple Prague subis ... _. . ..___. Federal Higratory
Songasie-? rot acted

Headowiark, eastern Starnella "(nagna "" " . _'__ ^ongaitie-Pr-otected
Federal Higratary
See C^UK&ts

Merganser, hooded Lophcdytes cacullatus . ?eder-il Higratory
Game (Consumptive Recreational)
See Cofluieats

Ho.ckingbird, northern Hi»as polyglottos _ Federal Higratory
jfongaffle-Protected

Sight-heron, black-crosne Hycticorax nyctic^rax hoactii . . Federal Higratory
Songaae-Protected
Sensitive
See Conaents

Sighthawk, cosuaon Chordeiles aiinor Federal Sigratory
Hongane-Protected

Oriole, orchard Icterus spurius ... Federal Higratory
Songaae-Protected

Osprey Fandion haliaetus caro linens is Federal Higratory
Fongaae-Protected
Sensitive

Ovenbird Seiurus aurocapiUns Federal Higratory
ifongaffie-Protected

Owl, barred Strix varia " Federal Higratory
Hongaae-Protected
See Cosnents

Owl, coiBffion barn Tyto alba pratincola Hongaae-Protected
Federal Higratory

Owl, great horned Bubo virginianas Federal Higratory
Hongase-Protected

Owl, long-eared Asio otus Federal Higratory
Hongaiae-Protected
See Cownents

Pewee, eastern wood Contopus virens Federal Higratory
Hongaee-P rotected

Phoebe, eastern Sayornis pnoefae Federal Higratory
Pintail, northern Anas acuta acuta Federal Higratary

Gas, ECoasaigtive Recreational)
Rail, king Rallas elegans Gaae (Consuaptive Recreational)

Federal Migratory
Sensitive
See Caisaeats
Heritage G4 - Apparently secure glo
Heritage S3 - Rare or oncoaaan in s

Redhead Aythya aitericaaa ' Game (Consuaptive Recreational)
Federal Higratorv

Robin, feiaerican Turfas aigratorius Federal Higratcry
Songame-Protected fl R 3 0 1 8 5 Z
See Consents



TABi-E E-2
LIST OF .ILDLIFE SPECIES OF CHESTERFIELD COSHTY, .RHfRYS BLCFF QUAD, VI

. ,.,..,-,. ........ 3CIESTIEIC.HWE.......................,; T.STAT.S

Sandpiper, least Calidris tninutilla .Federal Higratory
Hongane-Protected

Sandpiper, spotted .Actitis sacularia Federal Higratory

Heritage G5 - Lemons trably secure g
Heritage 33 - Rare or rmcowaon in s

Scaup, lesser . Aythya affiais Federal Higratory
Game (Consmiiptiye Recreational)

Scre*ch—isl. eastera Otus -asii . _ . . . . . . . . ..̂. -."Federal Higratory

Shrike, loggerhead LanifJs""Iqdoyvai.art.ci5..lTiiioyicianrjs Federal Higratory
State Endangered
Heritage 64 - Apparently secure gio
Heritage SI - Critically imperiled

Snipe, common "Capella gal linage . . ,--... -Jja'ffte't Consumptive Recreational)
- - - - - - _ federal Migratory

Sparrcw, chipping - Sjiiielia gasserina federal Higratory
Hongaaie-Pro tec t ed

Sparrow, field Spi Bella pasilla
Soarrow, house Passer dctnesticus - - - - - - - Unclassified
Sparrow, song Helospiza melodia Federal Higratory

Hoagame-Protected
Starling, European Sturnas vulgaris . .... .. .- .. 'jncUssified"
Swallow, bank Riparia riparia Federal Higratory

Hongaae-Protected
Heritage (35 - Desonstrably secure g
Heritage S3 - Rare or uncommon in s

Swallow, barn Hirundo r-astica .: . " - T- ".- — .Federal Higratory
Hongame-Protected

Swallow, northern rough-w Srelgidopteryx serripennis Federal Higratory
Hongase-Protected

Swift, .chiomey Chaetura celagica Federal Higratory

Tanager, scarlet Firanga'oUvacea Federal Higratory
Songame-Protected

Tanager, sumaier Piranga rubra Federal Higratory
Hongaue-Protected

Teal, blue-winged Anas discors orphna Federal Higratory
Game (Consumptive Recreational)

Teal, green-winged Aaas crecca carolinensis Federal Higratory
Gaffie (Consumptive Recreational)

Thrasher, brown Toxostoa. rurut Federal Higratory
Thrush, wood Hylocichla mustelina federal Higratory

Kongaae-Protected
Titnioase, tufted Parus bicolor Federal Higratory

Hongaae-Protected
Towhee, rufoas-sided Pigilo erythropfathalaus Federal Higratory

Hongaae-Protected
Turkey, wild Heleagris gallopavo silvestris Gaae (Consuaptive Recreational)
Vireo, red-eyed Vireo olivaceus Federal Higratory

Hoagaae-Protected
Vireo, white-eyed Vireo griseus Federal Higratory

Songaae-Protected
Vireo, yellow- throated Vireo flavifrons Federal Higratory

Hongaae-Protected
Vulture, turkey Cathartes aura Federal Higratory

Hungaae-Protected i n C O
tfarbler, Kentucky Opororais foraosus Federal Sigratory BR30 * 8*5*5

Hongaae-Protected
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Warbler, black-and-white Hniotiita varia . Federal Higratory

Warbler, black-throated b Dendroica caenilescens Federal Kigratory
Honganse-Protected

Warbler, bUckburnUn uendroica fusca Federal Sigratory
Hongaae-Protected

Warbler, cerulean Dendroica cerulea - Federal fiigratory
Songame-Protected

farbier, chestnut-sided Sendroica pensyivanica- Federal Higratory
Rongaffie-Protected

Warbler, hooded ....- ¥iisonia citrina Federal ftigratory
Elongame-Protected

larbler. magnolia Dendroica fftagnoiia . Federal Kigratory
HongaiBe-Prytected
Heritage (35 - Demons trably secure g
Heritage 32 - Imperiled in state be

Sarbler, northern panila Faruia aiRerican. Federal Higratory
Kongane-Protected

Sarbler, palm Dendroica paliaarua Federal Higratory
Hongaoie-Protected

Ifarbler, piae Dendroica ginus _ - Soagame-Protected
Federal Higratory

'rfarbler, prairie ... Dendroica discolor Federal Higratory
Hongaae-Protected

larbler, prothonotary Prtitonotaria citrisa . Federal Higratory
Hongaae-Protected

?arbler, wortfreating Helaitheros vermivorus . Hongaae-Protected
Federal Higratory

ifarbier, yellow Dendroica petechia Federal Higratory
Hoagame-Protected

Warbler, yellow-r imped Dendroica coronata cornata Federal Higratory
Songane-Protected
See Comment's

iterbier, yellow-throated Dendroica doniaica - -Federal Higratory
Hongaae-Protected

ifaterthrush, Louisiana Seiurus notacilla Federal Higratory
Hoagaae-Protected

ifaxwing, cedar Botsbycilla cedrorua Federal Higratory
Hongaae-Protected

Whip-poor-will _. Capriaulgus vociferus Federal Higratory
fiongaae-Protected

Sigeon, American • Anas anericana Federal Sigratory
fjame (Coasuisptive Recreational)

Woodpecker, downy Picoides pobescens sedianus Federal Higratory
Hongaae-Protected

Woodpecker, hairy Picoides villosus Federal Sigratory
Kongaae-Prctected

Woodpecker, pileated Dryocopus pileat_s Hongaae-Protected
Federal Higratory

Woodpecker, red-bellied Centurus carolinus Federal Bigratory
Hongaae-Frotected

Woodpecker, red-headed Helanerpes erythrocephaias Federal Higratory
Hongaae-Protected
Heritage G5 - &eaoastrably secure g
Heritage S3 - Rare or uncoaaoa in s

fren, Carolina Thryothoras iudovicianus Federal Higratory
Wren, hsuse Troglodytes aedoa Federal Higratory

Hongaae-Protected ft R 3 0 1 8 5 ̂»-.«., . i . HI»*"^



TABLE E-2 PA6E _>
LI'51 OF WILD&IFE SPECIES OF CHESTERFIELD COOHTY. DREWR7.S BLLTF QUAD. VIRGIHIA
SAHt,, ...,......:. ......... .SCIZarmC. 3AKS. ........................ I.STATUS...,. .....

Yeliovthreat, common Geothiypis tricaas brachidactylas Federal Higrator-y
. fonqame-Pratected

Bat, uiq brown Sptesicns ftfscus fuscus Sensitive .. » . .
S«L Counts MAMMALS

Sat. evening : .. Bycticeius haneralis ti_irieralis .. .'Sensitive
__ _ .....See Counents

3atf hoary " Lasiurus cinereus cinereus Hoagane-Protected
See Conitsents

Bat, northern red Lasiai'-ys sorealis boreal is Unclassified
See Coffisents
Heritage G5 - DesoastraMy sec-ire g
Heritage SU - Status tincertain ir: s

Bat, "setftinole uasmnis sesninoltis "Hoagaae-Protected
Bat, silver-haired . Lasionycteris rrKti'/agans " Sensitive

See Comments
Heritage G5 - Demonstrably secure g
Heritage S3 - Rare or onconaon in s

Beaver, Canadian Castor canadensis^ c-anadensis Game ICotiSusnptive Recreational)
Furbearer
Cofflfflercial

Chipisuak, Fisher's easter TamUs striatus fisheri Pest/Hsisance

Cottontail, eastern Sylvilagus floridanas mallurus .. - 5aae (Consuaptive Recreational)
Comaercial
Farbearer
Pest/Crops
See Co.m»ents

De*rL white-tailed Odocoiletis virginianus Gaae Cdinsuiiptive Recreational)
Pest/Crops
See Cofflffleats

Fox, eastern gray Orocyon cinereoargeateys cinereoargenteu Gaae (Consumptive Recreational)
Coiwiercial
Furbearer
See Comments

Fox. red ..... -.̂ Vulpes vulpes fuiva Gaae (Coasunptive Recreational)
Hint, coiBiiion Hasteia vison ainfc Farbearer

Sensitive
Coffioercial
See Comments

Hole, eastern Scalopus aquaticus aquaticas Hongaae-Protected
Hole, small star-nosed Condylura cristata parva Hotigame-Protected

See Consents
House, conjfflon golden Ochrotonys aottalli not tall i Songate-Protected
House, comoD white-foote Pe-roayscus leucopus leucopus Pest/Saisance
House, eastern harvest Reithrodontoeys huaulis virginianus Hoagaae-Protected

See Coiaeats
Rouse, house Has euscalas . Pest/Huisance

See Coaaents
House, meadow juapiag 2apus hudsonius aaericanus Pest/Crops

See CoaMiits
House, northern wfaite-foo Peroayscus leucopus aoveboracensis Pest/Huisance

See Coaaents
Susfcrat, large-toothed Ondatra zihethicas aacrodon Gaae JConsuaptive Recreational)

Coiwtercial
Furbearer
See Contents

Hyotis, Keen's Hyotis keenii septentrional is Unclassified
See Coaaents - ̂  n n j Q c C
Heritage G4 - Appareatly securê ]!? J u • u O u



TABLE E-E PAG6 .10
LIST OF V.ILD&IFE SPECIES OF CHSSTSRFISLD COUHTY, DREIRYc 3̂ 7? QUAD. VIEIGIKIA

. . .-,-. ...,;..;,.,.. 9CIEHTl.IC.SMIE. ........................ T. STATUS. . .........................

Heritage S3 - Rare or unoiaision in s
Hyotis, little brown - Hyotis I.cif.gas lucifugus Sensitive

See Cosisients
Opossum, Virginia Sidelphis virginUna vir-giniana Gaae (Consumptive Recreational)

Commercial
Furbearer

Otter, river Lutra canadeasis lataxina ~ Sensitive
See Comments

Pipistrelle, eastern. Pipistrellus sobflavus subflavus Hongatne-Protected
See Coimtieats

Raccooe Procyon lotor lotor Qaae (Consumptive RecreatioMl;
Coaimercial
Furbearer
See Coaiaents

Rat, hispid cottoa Signodon hispidas virginianss Pest/Crops
Rat, isar-sh rice Orysosys palustris palustris Songaie-Protected
Sat, norway Rattus norvegicus Pest/Suisance

See Coanents
Shrew, least Cryptotis parva parva HongaiBe-Frotected
Shrew, southeastern SoTei longirostris longirostris Songaae-Protected

See- Comments
Shrew, southern short-tai Blariaa brevicaoda carolinensis Unclassified

See Comaeats
Heritage G5 - Demonstrably secure g
Heritage S3 - Rare or _ncos»on in s

Skaak, striped Hephitis mephitis nigra Furbearer
Sensitive
Commercial
See Comaents

Squirrel, black fox Sci_rus niger aiger ' Game (Consumptive Recreational)
Pest/Crops
See Comments

Ssuirrel, roi -- — -Sciurus 'riiger vulpiaus " '""" " Came (Consumptive Recreational)
_ Pest/Crops

Squirrel, northern gray Sciaras'̂ caro Linens is pennsyivanicus Game { Consumptive Recreational)
.Pest/Saisaace..
Pest/Crops
See Comaents

Squirrel, southern flying Glaucoays volans volans Pest/Huisance
See CoMtents

Sgnirrei. talkative "red Taaiasciurus hudsonicus loquax Hongaae-Protected
See Cofimeats

Vole, meadow Hicrotus pennsylvanicus pennsylvanic'is Pest/Crops
See Comaents

Vole, pine Hicrotus pinetorum scalapsoides Hongaae-Protected
Pest/Huisaoce
See Coat-eats

Weasel, long-tailed .Hus-t.eU frenata iioveboracensis Furbearer
Coaaercial
See CoMteats

loodchttck Haraota «onax aonax Gaae (Consumptive Recreational) ...k.»
_____________________________________ Pest/Cr-oos MAMMALS
Hussel Leptodea fluviatilis .nclassified MUSStLS
Sussel, Eastern elliptio Elliptio complaaata Unclassified
Crayfish Cambarus robastus Unclassified
Crayfish Caabaras loagulas Unclassified
Crayfish Cambaris acuainatas Unclassified
Crayfish Caabarus diogenes diogenes - Unclassified BR^H 1 R ^ fi

- "



TABLE E-2
LIST CF 3IL2LIF5.SPECIES 0? CHESTERFIELD COU8TY, DSEWRY3 BLUFF QUAD, 7IRGIHIA
TIME....... ............. ̂ lEircmC.MkHE......................... T.STATUS....

Crayfish Orconectes iiiiiosas ,...-._. .. .: _ -..Unclassified
Crayfish F.liic-ifflbarus uhleri OacUssi.ied
Crayfish Cambarus bartonii Sartoaii " Unclassified

flR30!857
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ENDANGERED SPECIES OF THE COMMONWEALTH OF VIRGINIA
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TABLE £-3

VR 325-01, -13. Endangered Species.

A. Hereby adopt the Federal Endangered and Threatened
Species List, Endangered Species Act, December 1973 [16 U.S.C.
1531-1543, as amended], and declare all species listed thereon
endangered or threatened In the Commonwealth.

B. In addition to the previous species, the following
species are declared endangered in this Commonwealth, and are
afforded the protection provided by Article 6, Chapter 5,
Title 29.1 of the Code of Virginia:

Fish:
Blackbanded sun fish Ennea can thus chaetodon
Sharphead darter Ctheostoma acuticeps
Carolina darter Etheostoma coll is
Blues ide darter Etheostoma jessiae
Tippecanoe darter Etheostoma tippecanoe

Amphibians:
Eastern tiger salamander Ambystoma tlgrinum
Shenandoah salamander. Plethodon shenandoah

Reptiles:
Bog turtle Clemmys auhlenbergii'
Chicken turtle Deirochelys reticularla

Birds:
Wilson* s plover Charadrius wilsonia
Bewick's wren Thryomanes bewickii
Loggerhead shrike Lanius ludovicianus

Mammals:
Hater shrew Sorex palustris
Fisher Hartes pennant!
Rafinesque's big-eared
bat Plecotus rafinesquii

Molluscs:
Janes River spiny missel Pleurobema collina
Cumberland conbshell Gpioblasaa brevidens
Oyster pearly mussel Epioblasna capsaefonis
Snuffbox pearly Missel Epioblasaa triquetra
Little-wing pearly
aussel Pegias fabula

C. it shall be unlawful to take, transport, process, sell
or offer for sale, within the CoMonwealth, any threatened or
endangered species. Regulation effective October 1, 1967.

flR30!859
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FEDERAL THREATENED AND ENDANGERED SPECIES LIST FOR VIRGINIA FAUNA
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T-ABLE £-.4"

FEEESAL THCATBB AM) DGANGEXED _HJtm» LIST FX* VIRGINIA FAUNA
COMMON NAME SCIENTIFIC MAKE
Birds:
Bald Eagle Haliaeetus leucocephalus
Piping Plover Charadrius melodus
Peregrine Falcon Falco peregrinus
Red-cockaded Woodpecker Dendrocopos boreal is .
Bachman's Warbler Veraivora bachmanii

Gray Bat Hyotis grisescens
Indiana Bat Hyotis sodalis
Virginia Big-eared Bat Plecotus towns end ii virglnianus
Delmarva Fox Squirrel Sciurus niger cinereus
Northern Flying Squirrel Glaucomys sabrinus
Dismal Swamp Shrew Sorex longirostris fisheri
Eastern Cougar Felis concolor couguar

Barlne
Finback Whale Balaenoptera physalus
Sei whale Balaenoptera boreal is
Humpback Whale Hegaptera novaeangliae
Right Whale Balaena glacial is
Sperm Whale Physeter catodon
Florida Manatee Trichechus manatus

Reptiles:
Kemp's Ridley Sea Turtle Lepidochelys kempi
Hawksbill Sea Turtle Eretmochelys imbricata
Leatherback Sea Turtle Dermochelys coriacea
Loggerhead Sea Turtle Caretta carettm
Green Sea Turtle Chelonia mydas

fish:
Shortnose Sturgeon Acipenser brevirostrum
Yellowf in Hadtom Noturus flavipinnis
Spot fin Chub Hybopsis monacha
Slender Chub Hybopsis cahnl

Bolluscst
Tan Riffle Oiell Mussel Epioblasma walkeri
Appalachian Honkeyface Quadrula sparsa
Birdwing Pearly Mussel Conradilla caelata
Cunberland Honkeyface Quadrula intermedia
Droaedary Pearly Mussel Dromus dromus
Fine-rayed Pearly missel Fusconaia cureolus
Green Blossom Pearly Mussel Epioblasmm torulosa gubernaculum
Rough Pigtoe Pearly Mussel Pleurobema plenum
Shiny Pigtoe Pearly Mussel Fusconaia edgariana
Virginia Fringed ftomtain Snail Polygriscus virginienus
Arthropods:
Mmdison Cave Isopod Antrolana lira

AR30186!



DIVISIONS
ADMINISTRATION

B C. LEYNES. JR. 45>i£-,£_f «* HISTORIC LANDMARKS
D,rector •few*®/' PARKS AND RECREATION

4̂ai£-̂  SOIL AND W ATER COSSER V.A TIO S'

COMMONWEALTH of VIRGINIA
DEPARTMENT OF CONSERVATION AND HISTORIC RESOURCES

VIRGINIA NATURAL HERITAGE PROGRAM
203 GOVERNOR STREET. SUITE 402

RICHMOND, VIRGINIA 23219
(804)786-7951

_NUS
Richard M. Ninesteel
NUS Corporation
Park West Two
Cliff Mine Road
Pittsburgh, PA 15275-1071

Dear Richard:

In response to your request, I have searched the database of the
Virginia Natural Heritage Program for rare flora of the Drewrys
Bluff, Virginia USGS quadrangle.

Currently, only one rare plant location has been reported from
that quadrangle. This location is for Chelone cuthbertii
(Cuthbert turtlehead) . The information was obtained from
herbarium label information and has not recently been verified by
staff scientists. The location, however, is not in the vicinity
of the C&R Battery Site.

If I can be of further assistance, please contact me.

ThanJc you for your interest.

vironmental̂ Programs Specialist
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