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APPENDIX A 

APPENDIX A 

ANALYTICAL SAMPLES USED IN THE BERA 



c A-1 
Samples Used in the Ecological Risk Assessment 

X 	 V ̂  

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


CO > u 

o (/) o m 
M (/) o 

Q. 
"TO IB b CL 

• a 	 cc 
Q) 	 0) CO g •D o (/) LJJ c 

a t CD 
"TO '.a ' Date 	 E o 

CO 3 u i a. oo • s 	 Q . > o 
• ( / ) < oQ) 

Matrix Area 	 Sample ID Sampled Sample Depth > I Q O _ l 

Surface Water Assapumpset Pond 	 RAB-SW-3004-01 11/10/1999 X XD. X X 
RAB-SW-3004-01F 11/10/1999 X ...... .._... ...... 
RAB-SW-5004-01 7/17/2001 "X K x 'x "x 	 x" 

Greystone Mill Pond 	 RCC-SW-3001-01 11/10/1999 X X X X 
RCC-SW-3001-01F 11/10/1999 X 
RCC-SW-3002-01F 11/10/1999 X 
RWR-SW-5001-01 7/17/2001 X X X X Xx 	 _ 
RWR-SW-5002-01 7/17/2001 	 X X x X X x" 

Allendale Pond APB-SW-2029-01 10/29/1999 X X X X 
APB-SW-2029-01F 10/29/1999 X 
APB-SW-2034-01 11/3/1999 X X X X 
APB-SW-2034-01F 11/3/1999 X 
CMW-SW-2016-01 10/26/1999 X X X X 
CMW-SW-2016-01F 10/26/1999 X 
CMW-SW-2019-01 10/26/1999 X X X X 
CMW-SW-2019-01F 10/26/1999 X 
CMW-SW-2020-01 10/26/1999 X X X X 
CMW-SW-2020-01F 10/26/1999 X 
CMW-SW-2021-01 10/26/1999 X X X X 
CMW-SW-2021-01F 10/26/1999 X 
CMW-SW-2022-01 10/27/1999 X X X 
CMW-SW-2022-01F 10/27/1999 X 
CMW-SW-2024-01 10/27/1999 X X X X 
CMW-SW-2024-01F 10/27/1999 X 
CMW-SW-2025-01 10/28/1999 X X X X 
CMW-SW-2025-01F 10/28/1999 X 
WRC-SW-2009-01 11/1/1999 X X X X 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


TJ (/) Q} 
ca > t/> 
O o CD 

0) D . cn 
cn 

1 la (U Q CL 
(0 	 o 

o • o 	 CO roU J 
|g 'o cn c 

> 	 c ro' n re CO TJ Date 	 fo to x o. O 
o E <u a3 • s > o a O

Matrix Area Sample ID Sampled Sample Depth D. I < o O _ i 1  

WRC-SW-2009-01 F 11/1/1999 
> 

X b 
WRC-SW-2010-01 11/2/1999 X X "X X 
WRC-SW-2010-01F 11/2/1999 X 
WRC-SW-2011-01F 11/2/1999 X 
WRC-SW-2012-01 11/2/1999 ~X~ X X X 
WRC-SW-2012-01F 11/2/1999 X 
WRC-SW-2013-01 11/1/1999 X X X X 
WRC-SW-2013-01F 11/1/1999 X 
WRC-SW-2014-01 11/1/1999 X X X X- WRC-SW-2014-01F 11/1/1999 X 
WRC-SW-2015-01 11/1/1999 X X X X 
WRC-SW-2015-01F 11/1/1999 X 
WRC-SW^001-01 7/16/2001 x X ~x" X X X 
WRC-SW^002-01 7/16/2001 ~x" X X X X X 
WRC-SW^003-01 7/16/2001 X X X X Xx 
WRC-SW^004-01 7/16/2001 	 X X X X Xx 
WRL-SW-2039-01 10/25/1999 X X X X 
WRL-SW-2039-01F 10/25/1999 X 
WRL-SW-2044-01 11/9/1999 - ^ X X X 
WRL-SW-2044-01F 11/9/1999 X 

Lyman Mill Pond 	 LPX-SW-2045-01F 11/8/1999 X 
LPX-SW-2046-01 11/8/1999 X X ~x X 
LPX-SW-2046-01F 11/8/1999 X 
LPX-SW-2047-01 11/8/1999 X X X X 
LPX-SW-2047-01F 11/8/1999 X 
LPX-SW-2048-01 11/9/1999 X X X X 
LPX-SW-2048-01F 11/9/1999 X 
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c T«h-.-A-1 ( 
Samples Used in the Ecological Risk Assessment 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


TJ 
m 

cn > 
o 

(A 
CD 

i
Matrix 

r 
Area Sample ID 

Date 
Sampled Sample Depth 

Cfi 

CD 

3 

fo 
o 
> 
E 
o w 

o 

CL 

T) 

*o 

Cf) 
OJ 

• a 
u 
!a 
oi 
I 

ID 

cn 
cn 

b 
cn 
CO 

LU 

t n ¥ 

0 
D. 
ro<= 
ro 
a. 
00 

(/) 
TJ 
Q. 

_ l 

0 
0 

Surface Water 
(continued) 

Lyman Mill Pond 
(continued) LPX-SW-2049-01 11/5/1999 X 

to 
<D 

Q  . X X 
-5

X 
LPX-SW-2049-01F 11/5/1999 ~x" 
LPX-SW-2050-01 11/4/1999 X X X X 
LPX-SW-2050-01F 11/4/1999 X 
LPX-SW-2051-01A 11/9/1999 X X 
LPX-SW-2051-01F 11/4/1999 X 
LPX-SW-2052-01 11/4/1999 X X X "x" 
LPX-SW-2052-01F 11/4/1999 X 
LPX-SW-2053-01 11/4/1999 X X X X 
LPX-SW-2053-01F 11/4/1999 X 
WRL-SW-2041-01 10/25/1999 X X X X 
WRL-SW-2041-01F 10/25/1999 _X_ 
WRL-SW-2042-01 11/2/1999 X X X _X_ 
WRL-SW-2042-01F 11/2/1999 _X_ ' 
WRL-SW-2043-01 11/8/1999 X X ~x~ X .' 
WRL-SW-2043-01F 11/8/1999 X 
WRL-SW^004-01 
WRL-SW^005-01 

7/17/2001 
7/17/2001 

X 
X 

X 
X 

X 
X 

X 
"x" 

X 
X 

X 
X 

Groundwater Allendale Pond GEC-6 3/22/1999 X X X 
CMS-GW-GEC6-02 8/21/2001 X X X X X X 
CMS-GW-GEC6F-02 8/21/2001 X 
CMS-GW-MW05S-02 
CMS-GW-MW05SF-02 

8/15/2001 
8/15/2001 

X A X _.. X 
X 

X -  X 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


T3 
cn 

cn 
CQ 
O o 

cn 
in 

Matrix Area Sample ID 
Date 

Sampled Sample Depth 
fo 
o 
> 

.0) 

fo 
o> 
E 
<D 

CO 

Q. 

cu 
T3 

' o 
to 
CD 

Q . 

cn 
(D 

T3 
' o 
' n 
a3 

I 

cn 

CD 

2 

(/(/)) 
b 
(0 

3 
o 

LU 

w 
CO>< Q 

o 
Q. 
ra 
c 
CD 

'o. 
O 
O 

TJ 
a 
_i 

o o 
1 -

Sediment Assapumpset Pond RAB-FP-3004-01 11/10/1999 0 - 0.5 ft bgs X X X X X ...... — 
RAB-SD-2069-01 9/18/2000 0-0.5ftbgs "x "x X X X X 

RAB-SD-2070-01 9/18/2000 0 - 0.5 ft bgs X X X X X X 
RAB-SD-3004-01 11/10/1999 0 - 0.5 ft bgs X X X X X X 
RAB-SD-5004-0000-01 7/12/2001 0 - 0.5 ft bgs — X X X _x X 
RAB-SD-5008-0000-01 7/9/2001 0-0.5 ft bgs "X" X" X X X 

Greystone Mill Pond GMP-SD-5002-0000-01 7/11/2001 0-0.5 ft bgs X X X X X 
GMP-SD-5007-0000-01 7/9/2001 0 - 0.5 ft bgs X X X X X 
RCC-BK-3001Y-01 10/22/1999 0-0.5 ft bgs X X X ~X~ 
RCC-BK-3001Z-01 10/22/1999 0 - 0.5 ft bgs X X X X 
RCC-BK-3002X-01 10/22/1999 0 - 0.5 ft bgs X X X X 
RCC-BK-3002Y-01 10/22/1999 0 - 0.5 ft bgs X X X X 
RCC-BK-3002Z-01 10/22/1999 0 - 0.5 ft bgs X X X X 
RCC-FP-3001-01 11/10/1999 0 - 0.5 ft bgs X X X X X X 
RCC-FP-3002-01 11/10/1999 0 - 0.5 ft bgs X X X X X X 
RCC-SD-3001-01 11/10/1999 0-0.5 ft bgs X X X X X X 
RWR-SD-5003-0000-01 7/12/2001 0-0.5 ft bgs X X X X x x^ 
RWR-SD-5004-0000-01 7/12/2001 0 - 0.5 ft bgs X X X X 

Allendale Pond 3428-CMS-020 2/17/1999 0 - 0.25 ft bgs X 
3428-CMS-022 2/17/1999 0 - 0.25 ft bgs X 
3428-CMS-023 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-024 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-025 2/17/1999 0 - 0.25 ft bgs X 
3428-CMS-073 2/16/1999 0 - 0.25 ft bgs X 
3428-CMS-143 2/17/1999 0 - 0.25 ft bgs 
3428-CMS-151 2/17/1999 0 - 0.25 ft bgs — X 

. 3428-CMS-159 2/17/1999 f l -0.25 ft bgs ' x 
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y 

TaL. A-1 


Samples Used in the Ecological Risk Assessment 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


cn 
CD > cn 

O o CO 
OD. <A </) CL cn 

fo CD Q 
•5} 

cn CD 	
CO o TJ TJ LU cn 

.2: O O CO cn CO c CO tn 
Date 	 fo E • ^ 

!a -2 CO ' •y a. T) o%o CD oi 	 o D. ooMatrix Area 	 Sample ID Sampled Sample Depth Cfl Q  . I 2 5 O _ i i 
bSediment Allendale Pond 

(cxintinued) (continued) 	 3428-CMS-167 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-174 2/17/1999 0 - 0.25ft bgs X 

3428-CMS-175 2/17/1999 0 - 0.25 ft bqs X 

3428-CMS-176 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-177 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-179 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-181 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-183 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-186 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-187 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-188 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-190 2/17/1999 0 - 0.25ft bgs X 
 — 
3428-CMS-192 2/17/1999 	 0 - 0.25 ft bgs X 

3428-CMS-194 2/17/1999 	 0 - 0.25 ft bgs "X 
3428-CMS-195 2/17/1999 	 0 - 0.25 ft bqs :VX 
3428-CMS-196 2/17/1999 	 0 - 0.25ft bgs X 

3428-CMS-197 2/17/1999 	 0 - 0.25ft bgs X 

3428-CMS-199 2/17/1999 	 0 - 0.25ft bgs X 

3428-CMS-200 2/17/1999 	 0 - 0.25 ft bgs X 

3428-CMS-201 2/17/1999 	 0 - 0.25 ft bgs X 

3428-CMS-203 2/17/1999 	 0 - 0.25 ft bgs X 

3428-CMS-208 2/17/1999 	 0 - 0.25 ft bgs X 

3428-CMS-209 2/17/1999 	 0 - 0.25 ft bgs X 

3428-CMS-210 2/17/1999 	 0 - 0.25 ft bgs X 

3428-CMS-211 2/17/1999 	 0 - 0.25 ft bgs X 

3428-CMS-212 2/17/1999 	 0 - 0.25 ft bqs X 


B E = 
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Table A-1 
Samples Used in the Ecological Risk Assessment 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence. Rhode Island 
" — - ——' 

cn 
CQ 
O 

T J 
0) 

> in 

Matrix 

Sediment 

Area 

Allendale Pond 

Sample ID 
Date 

Sampled Sample Depth 

w 
0) 
ro 
o 
> 

0) 

fo 
o 

> 
E 
<D 

CO 

CL 
•S5 
ID 

T J 
' o 
fn 
(D 

CL 

<u 
TJ 

X 

o 
w 
w 

b 
in 
0) 

UJ 
CO 
w>< 

in 
c 
X 
o 

Q 

ca 
o 

Q. 

ro 
ro 
o . 
o 
O 

cn 

TJ 
a 
_ l 

o 
o
1— 

(continued) (continued) 3428-CMS-213 2/17/1999 0 - 0.25 ft bgs x_ 

3428-CMS-214 2/17/1999 0 - 0.25 ft bgs ~x 

3428-CMS-215 2/17/1999 0 - 0.25 ft bgs ~X~ 
3428-CMS-216 2/16/1999 0 - 0.25 ft bgs X 
3428-CMS-224 2/16/1999 0 - 0.25 ft bgs X 
APB-BK-2003Y-01 
APB-BK-2003Z-01 

10/21/1999 
10/21/1999 

0 - 0.5 ft bgs 
0 - 0.5 ft bgs 

X 
X 

x 
x 

X 

X X 
APB-FP-2028-000.5-01 10/28/1999 0 - 0.5 ft bgs X x X X X ~x^ 
APB-FP-2031-01 10/28/1999 0 - 0.5 ft bgs X X j X X 
APB-FP-2032-01 10/28/1999 0 - (K 5 ft bgs X X X X 
APB-FP-2033-000.5-01 10/28/1999 0 - 0.5 ft bgs X X _ X X X_ — _X^ 
APB-SD-2030-01 10/22/1999 0-0.5 ft bgs X X ~x X 
APB-SD-2034-01 
APB-SD-2037-01 
APB-SD-4008-0000-01 

11/3/1999 
10/22/1999 
7/9/2001 

0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 

X 
X 
X 

X 

X 

x_ 

X 
- x  ' 
- X 

~X~ 
X 
x ' 

X X 
X 
X 

APB-SD-4009-0000-01 7/9/2001 0 - 0.5 ft bgs X X ~x~ ~x~ X i 
APB-SD-4010-0000-01 7/10/2001 0 - 0.5 ft bgs X X X ~x X 1 
APC-SD-2035-000.5-01 
CMS-021-A 
CMS-022-A 

11/3/1999 
7/14/1999 
7/14/1999 

0 - 0.5 ft bgs 
0 -1 ft bgs 
0 -1 ft bgs 

X X X x 

— 

X 

2<_ 
x  | 

1 
CMS-023-A 7/14/1999 0 -1 ft bgs X 
CMS-024-A 7/14/1999 0 - 1 ft bgs X 
CMS-025-A 7/14/1999 0 - 1 ft bgs X 
CMS-159-A 7/1/1999 0 -1 ft bgs X ~x~ X ~X~ X - X 
CMS-167-A 6/29/1999 0 - 1 ft bgs X — 
CMS-175-A 6/25/1999 0 - 1 ft bqs X X 
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c 


Matrix Area 

Sediment Allendale Pond 
(continued) (continued) 

j 

MACTEC Engineenng and Consulting, Inc. 
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Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 


Date 
Sample ID Sampled Sample Depth 

CMS-182-A 7/7/1999 0 - 1 ft bgs 
CMS-186-A 7/6/1999 0 - 1 ft bgs 
CMS-187-A 7/6/1999 0 -1 ft bgs 
CMS-188-A 7/6/1999 0 -1 ft bgs 
CMS-192-A 6/30/1999 0 -1 ft bgs 
CMS-195-A 7/7/1999 0 -1 ft bgs 
CMS-196-A 7/7/1999 0 -1 ft bgs 
CMS-200-A 7/7/1999 0 - 1 ft bgs 
CMS-203-A 7/7/1999 0 -1 ft bgs 
CMS-204-A 7/7/1999 0 - 1 ft bgs 
CMS-208-A 7/8/1999 0 -1 ft bgs 
CMS-209-A 7/8/1999 0 - 1 ft bgs 
CMS-210-A 7/12/1999 0 -1 ft bgs 
CMS-212-A 7/12/1999 0 - 1 ft bgs 
CMS-213-A 7/8/1999 0 -1 ft bgs 
CMS-214-A 7/12/1999 0 - 1 ft bgs 
CMS-465-A 7/27/1999 0 -1 ft bgs 
CMS^67-A 7/27/1999 0 - 1 ft bgs 
CMS^70-A 7/27/1999 0 - 1 ft bgs 
CMS^71-A 7/27/1999 0 -1 ft bgs 
CMS^72-A 7/29/1999 0 - 1 ft bqs 
CMS^77-A 7/29/1999 0 - 1 ft bgs 
CMS^84-A 7/30/1999 0 - 1 ft bqs 
CMS^87-A 7/30/1999 0 - 1 ft bgs 
CMS^89-A 7/30/1999 0 - 1 ft bgs 
CMS^90-A 7/30/1999 0 - 1 ft bqs 

- BERAUnterim Final\Appendices\A - Sample List\BiotaSamplesUsed 
 Page 7 of 37 
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cn O 
0} Q. 
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_ ^ .^_ 

T3 
CD 
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in 

in 


b U J 
in tn 
ro Tn "S 
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in 
c 
x 
o 
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X 
X 
X 
X 
X 
X 
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X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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CQ 
CJ 
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C L o ro 

TJ 
o a oO 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 

' I k . n . >r 

TJ 
cn CD 

CQ > 
in O O 

CL cn 
"S tn cn 

in fo CD ID bTJ TJ w O LU cn 
'o *o in cn CO 

Date fo E fn X) 
CD o 

x o 
o 0) (D 0} o

Matrix Area Sample ID Sampled Sample Depth CO CL 2 g b 1X 

Sediment Allendale Pond < 

(continued) (continued) CMS^93-A 7/30/1999 0-1 ft bgs X 


CMS^94-A 8/12/1999_j 0-1 ft bgs "x" 
— — 
CMS^95-A 8/12/1999 0 -1 ft bgs x" 
CMS-496-A 8/12/1999 0-1 ft bgs X 

CMS-600-A 9/29/1999 0 - 0.5 ft bgs X X 

CMS-601-A 9/29/1999 0-0.5 ft bgs X X 

CMS-603-A 9/30/1999 0-0.5 ft bgs X X 

CMS-604-A iO/1/1999 0 - 0.5 ft bgs _X_ X— — — 
CMS-605-A 9/29/1999 0 -1 ft bgs X X 

CMS-606-A 9/29/1999 0 - 0.5 ft bgs ^X_ X 

CMS-608-A 9/29/1999 0 - 0.5 ft bgs X X 

CMS-609-A 9/29/1999 0 - 0.5 ft bgs ~X~ X 

CMS-610-A 10/1/1999 0 - 0.5 ft bgs X X 

CMS-612-A 9/30/1999 0 - 0.5 ft bgs X X 

CMS-613-A 9/30/1999 0-0.5 ft bgs X X 

CMS-614-A 9/29/1999 0 - 0.5 ft bgs X X 

CMS-615-A 9/29/1999 0-1 ft bgs X X 

CMS-616-A 9/29/1999 0 - 0.5 ft bgs X X 

CMS-618-A 10/1/1999 0 - 0.5 ft bgs X x_ 
CMS-619-A 10/1/1999 0 - 0.5 ft bgs X _ „  . 

CMS-620-A 10/1/1999 0 - d.'5"ft"bgs"' x" X 

— X
CMS-622-A 10/5/1999 0 - 0.5 ft bgs X — 

CMS-623-A 10/5/1999 0-0.5 ft bgs X X 

CMS-625-A 10/1/1999 0 - 0.5 ft bgs 21 X
— 
CMS-626-A 10/1/1999 0-0.5 ft bgs 21 "x - ~ 
CMS-627-A 1075/1999 0-0.5 ft bqs X "x" 
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51226.24 
P \W9-G ' ^ ' - '•OE-NAE\8attelle\Centredale\T24 - BERAUnterim Final\Appendices\A - Sample Li?" "'otaSamplesUsed 

Summat, Page 37 


C
op

la
na

r 
P

C
B

s 
[ 




Li
pi

ci
s 

1 



http:51226.24


/ • • " 

TaL-A-1 c (
Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


cn 

cn 
CQ 
O 

TJ 
(D 

> 
tn 
ca 

Matrix 

Sediment 
(continued) 

Area 

Allendale Pond 
(continued) 

Sample ID 

CMS-628-A 

Date 
Sampled 

9/29/1999 

Sample Depth 

0 -1 ft bgs 

in 
M 
fo 

.3> 
fo 
o 
> 
E 
CD 

CO 

Q. 
In 
CD 

TJ 

"ifi 
CD 

D . 

X 

cn 
CD 

TJ 
' o 
' n 
03 

I 

in 

o 
in 
tn 

b 
cn 
CO 

fS 

CO 
CO 

ID 

s 
0 

Q 

X 

o 
Q. 

(5 
ro 
Q. 

o 
O 

CO 
TJ 
Q  . 

_ J 

CMS-630-A 10/1/1999 0-0.5 ft bgs X X 
CMS-631-A 10/5/1999 0 - 0.5 ft bgs X X 
CMS-633-A 10/5/1999 0 - 0.5 ft bgs X X 
CMS-634-A 10/5/1999 0 - 0.5 ft bgs X X 
CMS-FP^OOI-0000-01 7/18/2001 0 - 0.5 ft bgs X X X X X 
CMS-FP^002-0000-01 7/18/2001 0 - 0.5 ft bgs X X X X X 
CMS-FP^003-0000-01 7/19/2001 0 - 0.5 ft bgs X X X X X 
CMS-FP-4005-0000-01 7/20/2001 0 - 0.5 ft bgs X X X X X 
CMS-SD-4003-0000-01 7/12/2001 0 - 0.5 ft bgs X X X X X 
CMS-SD^OOe-OOOO-OI 7/12/2001 0 - 0.5 ft bgs X X X X X 
CMS-SD^007-0000-01 7/12/2001 0 - 0.5 ft bgs X X X X X 
CMW-FP-2027-01 10/28/1999 0 - 0.5 ft bgs X X X X X X 
CMW-SD-2016-01 10/26/1999 0 - 0.5 ft bgs X X X X X X 
CMW-SD-2018-01 10/26/1999 0 - 0.5 ft bgs X X X X X X 
CMW-SD-2019-01 10/26/1999 0-0.5 ft bgs X X X X X X 
CMW-SD-2020-01 10/26/1999 0 - 0.5 ft bgs X X X X X X 
CMW-SD-2021-01 10/26/1999 0-0.5 ft bgs X X X X X X 
CMW-SD-2023-01 10/27/1999 0 - 0.5 ft bgs X X X X X X 
CMW-SD-2024-01 10/27/1999 0 - 0.5 ft bgs X X X X X X 
CMW-SD-2025-000.5-01 10/28/1999 0 - 0.5 ft bgs X X X X X X 
DAM002-SD 10/23/1998 0 - 0.33 ft bgs X X X X X ~x 
RES-SS-12-239-01 11/16/1999 0 - 1 ft bgs X X X 
RES-SS-12-240-02 11/16/1999 0 - 1 ft bgs X 
RES-SS-12-550-01 11/16/1999 0 - 1 ft bgs X X X 
RES-SS-12-551-01 11/16/1999 0 - 1 ft bgs X X X „_, 

MACTEC Engineering and Consulting, Inc. 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


TJ 
cn 

CQ > in 

Matrix Area Sample ID 
Date 

Sampled Sample Depth 

cn 
CD 

CO 

o 
> 

cn 

CD 

CO 
o> 
E 
CD 

CO 

O 
D. 

TJ 
.O 

to 
CD 

D. 

in 
<D 

TJ 

o 
€ 
<D 

X 

crt 
OI 
"SJ 

o 
in 
in 

b 
in 
ro 

LU 
CO 
CO 

5 

in 
c 
"x 
o 
b 

ca 
o 
Q. 

ro 
c 
ro 

*Q. 
o 
O 

in 
TJ 

a 
o 
o 
1— 

Sediment Allendale Pond 
(continued) (continued) RES-SS-12-552-01 11/16/1999 0 -1 ft bgs X X X 

RES-SS-12-554-01 11/16/1999 0 -1 ft bgs X X X 
RES-SS-14-303-01 11/15/1999 0 -1 ft bgs X " x  " X "x" 
RES-SS-14-303-02 
RES-SS-14-333-01 
RES-SS-14-334-01 

11/15/1999 
11/15/1999 
11/15/1999 

0 - 1 ft bqs 
0 -1 ft bgs 
0 -1 ft bqs 

— "x" 
X 

X 
X 

~X~ 
X 

X 
X 

RES-SS-14-365-01 11/15/1999 0 -1 ft bgs X "  x X " x ~ 
RES-SS-14-365-02 11/15/1999 0 - 1 ft bqs 

— • 
X 

RES-SS-14-365-03 
RES-SS-14-366-01 

11/15/1999 
11/15/1999 

0 -1 ft bgs 
0 -1 ft bgs ~x~ "x" 

.._
x~ 

X 

x " 
RES-SS-14-366-02 
RES-SS-14-398-01 

11/15/1999 
11/15/1999 

0 - 1 ft bgs 
0 - 1 ft bgs ~x~ X X 

X 

RES-SS-14-399-01 11/15/1999 0 - 1 ft bgs X X X ~x" 
RES-SS-14^19-01 11/19/1999 0 - 1 ft bgs X X X 
RES-SS-14^20-01 11/19/1999 0 - 1 ft bgs X _X X 
RES-SS-14-422-01 12/2/1999 0 -1 ft bgs _x_ ~X X X 
RES-SS-14-424-01 12/2/1999 0 -1 ft bgs X X X X 
RES-SS-14-424-02 1.2/2/1999 0 -1 ft bgs X — 
RES-SS-14^25-01 12/2/1999 0 -1 ft bgs X X ~x~ X 

^ RES-SS-14-448-01 11/15/1999 0 - 1 ft bgs X X X X 

RES-SS-14-449-01 
RES-SS-14^49-02 

12/2/1999 
12/2/1999 

0 -1 ft bgs 
0 -1 ft bgs 

X ~X X 
'  X — • 

._._ 

SD-20 
SD-22 

9/9/1998 
9/9/1998 

0 - 0.25 ft bgs 
0 • 0.25 ft bgs -

X 
>< 

X 

>  r ^ X 

" x 
SD-23 9/9/1998 0 - 0.25 ft bgs — _>< — — — X ~X 
SD-24 9/9/1998 0 - 0.25 ft bqs x ' X X 
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{ ( cT a L A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Intenm Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


TJ 

Matrix 

Sediment 

Area 

Allendale Pond 

Sample ID 
Date 

Sampled Sample Depth 

in 

fo 
O 
> 

in 

fo 
o 
.5 
E 
(D 

C/) 

cn 
CQ 

o 
Q. 

"a 
CD 

TJ 
' o 
• ^ 

CD 
Q  . 

tn 
0) 

TJ 
u 

0) 
X 

cn 
CO 
tc 

(D > 
o 
in 
in 

b 
en 

LU 
<n 
'in >< 

0 

1 
o 
E 

in 
CQ 

o 
Q. 
ro 
c 
ro 
a  . 
o 

O 

m 

CL 

_ 1 

O 
o 
1  

(continued) (continued) SD-25 9/9/1998 0 - 0.25 ft bgs X X X 
SD-26 9/9/1998 0 - 0.5 ft bgs X X X 
SD-27 9/9/1998 0 - 0.5 ft bgs X X X 
SD-28 9/9/1998 0 - 0.5 ft bgs X X X 
SD-29 9/9/1998 0 - 0.5 ft bgs X X X 
SD-30 9/9/1998 0 - 0.5 ft bgs X X X 
SD-31 9/9/1998 0 - 0.5 ft bgs X X X 
WRC-SD-2009-01 11/1/1999 0 - 0.5 ft bqs X X X X X X 
WRC-SD-2010-01 11/2/1999 0 - 0.5 ft bgs X X X X X X 
WRC-SD-2011-000.5-01 11/2/1999 0 - 0.5 ft bgs X X X X X X 
WRC-SD-2012-01 11/2/1999 0 - 0.5 ft bgs X X X X X X 
WRC-SD-2013-000.5-01 11/1/1999 0 - 0.5 ft bgs X X X X X X 
WRC-SD-2014-01 11/1/1999 0 - 0.5 ft bgs X X X X X X 
WRC-SD-2015-01 11/1/1999 0 - 0.5 ft bgs X X X X X i X 
WRL-SD-2039-01 10/25/1999 0 - 0.5 ft bgs X X X X X X 
WRL-SD-2044-000.5-01 11/9/1999 0 - 0.5 ft bgs X X X X X X 

Lyman Mill Pond DAM003-SD 10/23/1998 0 - 0.33 ft bgs X X X — ..... X X X 
LPX-BK-2006X-01 10/21/1999 0 - 0.5 ft bgs X X X 
LPX-BK-2006Y-01 10/21/1999 0 - 0.5 ft bgs X X X X 
LPX-BK-2006Z-01 10/21/1999 0 - 0.5 ft bgs X X X X 
LPX-BK-2008X-01 10/21/1999 0 - 0.5 ft bgs X X X X 
LPX-BK-2008Y-01 10/21/1999 0 - 0.5 ft bgs X X X X 
LPX-BK-2008Z-01 10/21/1999 0 - 0.5 ft bgs X X X X 
LPX-SD-2045-01 11/8/1999 0 - 0.5 ft bgs X X X X X X 
LPX-SD-2045B-02 7/25/2001 0 - 0.3 ft bgs X X X X 
LPX-SD-2046-000.5-01 11/8/1999 0 -0 .5 ft bgs X X X X X X 
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Table A-1 

Samples Used in the E(X)logical F ŝk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


TJ 
cn CD 

CQ > 
o CQ 

_g) Q. 
in O cn oin In cn 
fo <u CL in CD 
o TJ TJ b 

LU ra 
0) *o cn cn c cCO cn ra

Date ro CO a . TJ > !o CO x 
E a3 oCD > CL a> o 

Matrix Area Sample ID Sampled Sample Depth 3 to Q  . X 
CD 

< b O _ j 

Sediment Lyman Mill Pond 
(continued) (continued) LPX-SD-2047-01 11/8/1999 0 - 0.5 ft bgs X X X X X X 

LPX-SD-2049-01 11/5/1999 0 - 0.5 ft bgs x_ X X X X~~x 

LPX-SD-2050-01 11/5/1999 0-0.5 ft bgs X x X X ~x~ X 

LPX-SD-2051-01 11/4/1999 0 - 0.5 ft bgs "x _x_ X X x X 

LPX-SD-2052-000.5-01 11/4/1999 0 - 0.5 ft bgs "x X X "x X "x 
LPX-SD-2072-01 7/25/2001 0-0.5 ft bgs _x_ _x_ X X 
LPX-SD^OOI-0000-01 7/12/2001 0-0.5 ft bgs X X ~X~ '"x~ " x  " 
LPX-SD^002-0000-01 7/12/2001 0 - 0.5 ft bgs X X _x_ 'x x 
LPX-SD^004-0000-01 7/12/2001 0 - 0.5 ft bgs ^x X X X x 
LPX-SD^011-0000-01 7/10/2001 0-0.5 ft bgs ~x" "X X X x ' - ~ LPX-SD^012-0000-01 7/10/2001 0 - 0.5 ft bgs x X "x~ '"x 
LPX-SD^013-0000-01 7/10/2001 0 - 0.5 ft bgs x X X X "x" 
SD-10 9/9/1998 0-0.5 ft bgs X X _x _x_ — 
SD-11 9/9/1998 0 -1 ft bgs X X X X— 
SD-12 9/9/1998 0 -1 ft bgs X X "x" — X — 
SD-13 9/9/1998 0-1 ft bgs x  " X X x" 

_X —SD-14 9/9/1998 0-0.5 ft bgs X x" X 
1 

SD-15 9/9/1998 __0jb."5^ft_bgs__ X "x_ ...._ —- — -—SD-16 9/9/1998 "o"- 0.5'ft'bgs' " x  " X 
SD-17 9/9/1998 0 - 0.5 ft bgs X 
SD-18 9/9/1998 _p -025 ft bgs X - ^ - X 
SD-19 9/9/1998 HD - 0.25 ft bgs X X — - X 
WRL-BK-2004X-01 10/21/1999 0 - 0.5 ffbgs X X "x " X— — r WRL-BK-2004Y-01 10/21/1999 0-0.5 ft bgs _x_ X X 
WRL-BK-2004Z-01 10/21/1999 0-0.5 ft bgs "x X ' ' x 
WRL-BK-2005X-01 10/21/1999 '""O-O.'S ft bqs x x" X X 
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Tk. „A-1 


Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


TJ 
in CD 

CQ > in 
in O o CD 

.33 Q . cn ocn cn "S 
cn (U TJ 

Q . fo CD 
ro

J> TJ 
b LU m c: g • a cn A cn ( 0 c rofo .y CD ;'X O 

O to CD % O o O 
Matrix Area Sample ID Sampled Sample Depth > 0) I O 

Date E d 

Q . b 
Sediment Lyman Mill Pond 
(continued) (continued) WRL-BK-2005Y-01 10/21/1999 0 - 0.5 ft bgs X X X X 


WRL-BK-2005Z-01 10/21/1999 0 - 0.5 ft bgs X X X X 

WRL-SD-2041-01 10/25/1999 0 - 0.5 ft bgs X X X X X X 

WRL-SD-2042-01 11/2/1999 0 - 0.5 ft bgs X X X X X X 

WRL-SD-2042-02 7/24/2001 0 - 0.3 ft bgs X X X X 

WRL-SD-2043-01 11/8/1999 0 - 0.5 ft bgs X X X X X ~x~ 

WRL-SD-2043-02 7/25/2001 0 - 0.2 ft bgs X X X X 

WRL-SD-2071-01 7/24/2001 0 - 0.2 ft bgs X X X X 


WRL-SD^005-0000-01 7/12/2001 0 - 0.5 ft bgs X X X X X 

WRM-SD-2054-01 12/2/1999 0 - 0.5 ft bgs X X X X 

WRM-SD-2055-01 9/20/2000 0 - 0.5 ft bqs X X X X X X 

WRM-SD-2057-01 9/20/2000 0 - 0.5 ft bgs X X X X X X 

WRM-SD-2062-01 9/19/2000 0 - 0.5 ft bqs X X X X X X 


Manton Pond MAP-SD-2058-01 9/20/2000 0 - 0.5 ft bgs X X X X X > X 

MAP-SD-2059-01 9/20/2000 0 - 0.5 ft bgs X X X X X : X 

MAP-SD-2060-01 9/20/2000 0 - 0.5 ft bgs X X X X X X 


- - J< Dyerville Reach DAM005-SD 10/23/1998 0 - 0.33 ft bgs X X 2< X 

DYP-SD-2065-01 9/19/2000 0-0.5 ft bgs "x~ ~x X X X 

DYP-SD-2066-01 9/19/2000 0 - 0.5 ft bgs X X X X X X 


Crayfish Assapumpset Pond RAB-CF-5004-0000-01 7/20/2001 X X X X 

Greystone Mill Pond GMP-CF-5001-0000-01 7/20/2001 X X X X X 


GMP-CF-5002-0000-01 7/20/2001 X X X X 

RWR-CF-5003-0000-01 7/20/2001 X X X _x_ 

RWR-CF-5004-0000-01 7/20/2001 ».— X X X X 
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Table A-1 

Samples Used in the E(X)logical Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


TJ 
cn 

CQ > cn 
in O o CQ 

tn 
in Q. 

Q . in 
O 

"Si ro CD <u bin o TJ 	 roLLl in 
|o CO c ro 

> TJ 
* o cn I/i c 
l o CO 	

cn 
Date 	 fo E In CO Cu TJ o 

0) Xo 0) <u 0} 	 o Q. 
Matrix Area 	 Sample ID Sampled Sample Depth > CO Q. X o O _ i5 

Crayfish b 
(continued) Allendale Pond CMS-CF^003-0000-01 7/20/2001 x X X— -— 

- • CMS-CF^006-0000-01 7/20/2001 	 x -X~ .__.. 
CMS-CF-4007-0000-01 >/20/20"01 ^x" X x ' X 

Lyman Mill Pond LPX-CF^OOI -0000-01 7/20/2001 X X X X 2< — „ . ..- - ,̂ _ 
LPX-CF-4002-0000-01 7720/2001 	 *  X x^ X " x  " — 
LPX-CF-4004-0000-01 7/20/2001 	 X X — 
WRL-CF^005-0000-01 7/20/2001 	 " x  ' X 

Emerging lnse<:ts 	 Greystone Mill Pond GMP-EI-5001 -5005-0000-01 7/20/2001 X X X 
Lyman Mill Pond LPX-EM006-4010-0000-01 7/20/2001 X X X 

Tree Swallow 
Stomach Contents Allendale Pond Allendale Pond Diet 6/19/2000 X 

DIET-AP 6/12/2001 X 
Greystone Mill Pond Greystone Pond Diet 6/19/2000 X -DIET-GP 6/9/2001" X 
Lyman Mill Pond DIET-LP 6/12/2001 X 
Manton Pond Manton Fcxxl 6/14/2003 X 

Floodplain Soil 	 Greystone Mill Pond RWR-FP-5001-0000-01 7/17/2001 0-0.5ftbgs X X X X X 
• —

RWR-FP-5002-0000-01 7/16/2001 0 - 0.5 ft bgs X X X X ~X~ X — 
RWR-FP-5003-0000-01 7/17/2001 0-0.5ftbgs X X 	 "x — xi: 
RWR-FP-5004-0000-01 7/"l9/20'0'i - 0-0.5 ft bgs x"' X X X ^x" 

Allendale Pond 3428-CMS-002 2/17/1999 0-0.25 ft bgs X-__, .. __ ._ ., 
3428-CMS-003 2/17/T99"9 ' 0 - 0.25 ft bgs 	 X 

- •3428-CMS-006 2/17/1999 0-0.25 ft bgs " 	 x" — ..... . . ,. 
3428-CMS-007 2717/1999 0-0.25 ft bqs 	 ' X._-.-. 
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c Tau . A-1 ( 
Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


Matrix Area 
Floodplain Soil Allendale Pond 
(continued) (continued) 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVT\COE-NAE\Battelle\Centredale\T24
Summary

Sample ID 

3428-CMS-008 
3428-CMS-009 
3428-CMS-010 
3428-CMS-011 
3428-CMS-012 
3428-CMS-013 
3428-CMS-014 
3428-CMS-015 
3428-CMS-016 
3428-CMS-017 
3428-CMS-018 
3428-CMS-019 
3428-CMS-026 
3428-CMS-028 
3428-CMS-029 
3428-CMS-030 
3428-CMS-031 
3428-CMS-033 
3428-CMS-034 
3428-CMS-035 
3428-CMS-037 
3428-CMS-038 
3428-CMS-041 
3428-CMS-044 
3428-CMS-047 
3428-CMS-048 

- BERAUnterim Final\Appendices\A

Date 
Sampled 

• 

2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/16/1999 
2/16/1999 
2/16/1999 
2/16/1999 
2/16/1999 
2/16/1999 
2/16/1999 
2/17/1999 
2/16/1999 
2/16/1999 
2/16/1999 
2/16/1999 
2/16/1999 
2/16/1999 

- Sample List\BiotaSamplesUsed 
 Page 15 of 37 

Sample Depth 

0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bqs 

cn 
CQ > <n 

in O 
<n 
O CO 

D. 
in fs <D 

<n o 
cn fo 

CD TJ b Q. 
TJ LLl § tn cn eCO ro

f5 E CO T> CJ 'o o ro 
in 

o fn 0) 0) ro a. 
Q. '-iUi CD X 5D. O 
O 

X 
X — — X 
X 
X 
X 
X 
X 
X 
X 
X 

Hx 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
•— . ^ w _ - , ^ _.- 9 I _ ] • _ ^ 
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Table A-1 
Samples Used in the Ecological Risk Assessment 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence. Rhode Island 

in 
ca 

TJ 
0) 

in 

Matrix 

Floodplain Soil 

Area 

Allendale Pond 

Sample ID 
Date 

Sampled Sample Depth 

cn 

ra 
o> 

in 

E 

CD 
CO 

o 
Q. 
"S 
CD 

TJ 

*o 
tn 
(D 

Q. 

<n 
(D 

TJ 
o 

CD 

X 

ro 

> 
o 
in 
in 

b 
in 
ra 
2 

UJ 

w 
>< 

(A 

g 
b 

cn 
a 
CL 
CO 

s 
O 

O LJ 

o 
o 
1

(continued) (continued) 3428-CMS-050 2/16/1999 0-0.25 ft bgs X_ 
3428-CMS-053 2/16/1999 0 - 0.25ft bgs ~— X 
3428-CMS-054 2/16/1999 0 - 0.25ft bgs — 

• — 

X — — 
3428-CMS-056 2/16/1999 0 - 0.25ft bgs " x " 
3428-CMS-058 2/16/1999 0 - 0.25ft bgs 

—~ — X 
— ' 

3428-CMS-059 2/16/1999 0 - 0.25ft bgs X 
3428-CMS-062 2/16/1999 0 - 0.25ft bgs _X_ 
3428-CMS-064 2/16/1999 0-0.25 ft bgs ~x~ 
3428-CMS-065 2/16/1999 0 - 0.25ft bgs X 
3428-CMS-066 2/16/1999 0 - 0.25ft bgs x — 
3428-CMS-067 2/16/1999 0 - 0.25ft bgs X 
3428-CMS-070 2/16/1999 0 - 0.25ft bgs "x —.— 
3428-CMS-072 
3428-CMS-075 

2/16/1999 
2/16/1999 

0 - 0.25ft bgs 
0 - 0.25ft bgs 

X 
"x" 

— E 
3428-CMS-076 2/16/1999 0 - 0.25ft bgs X 
3428-CMS-079 2/16/1999 0 - 0.25ft bgs — — "x^ 

™ - 
3428-CMS-081 2/16/1999 0  a25"ft"bgs "x" 
3428-CMS-082 2/16/1999 i  ) - 625 ft bgs — X 
3428-CMS-085 
3428-CMS-087 
3428-CMS-088 

2/17/1999 
2/16/1999 
2/16/1999 

0-0.25 ft bgs 
0 - 0.25ft bgs 
0 - 0.25ft bgs 

- •  " 

— y 
X 

x^ 
— 

3428-CMS-089 2/16/1999 0 - 0.25ft bgs "x 
3428-CMS-090 2/17/1999 0 - 0.25ft bgs x ' 
3428-CMS-091 2/17/1999 0-0.25 ft bgs "x - — 
3428-CMS-094 " 
3428-CMS-095 

r ^ / 1 6 7 l 9 9 9 ~ 
2/16/1999 

0—625 ft bgs 
0-"0.25"ft"bqs ' 

— : X 
'"x" 

: 
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c 	 ,c. TaW. (
 A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 

— 

TJ 
in <D 

CQ 	 in > cn O 	 CQ 
O OQ. <n Q . in 

fo 0) 0) 2 
In cn 

in TJ b roTJ o 	 LU cn 0) 	 cin o CO c CO 

Date ro Q. 
'o cn ro

fo > x T J O 
*o w 0) CD o Q . 0£ •ffi oMatrix Area Sample ID Sampled Sample Depth > Q. 	 _ 1 

CD X 1 b O 1
Floodplain Soil Allendale Pond 	 CO 

(continued) (continued) 	 3428-CMS-098 2/17/1999 0 - 0.25ft bgs X 

3428-CMS-099 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-100 2/17/1999 0 - 0.25ft bgs X 

3428-CMS-102 2/16/1999 0 - 0.25 ft bgs X 

3428-CMS-104 2/16/1999 0 - 0.25ft bgs X 

3428-CMS-107 2/17/1999 0 - 0.25ft bgs X 

3428-CMS-108 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-110 2/16/1999 0 - 0.25 ft bgs X 


3428-CMS-111 2/16/1999 0 - 0.25ft bgs X 

3428-CMS-112 2/16/1999 0 - 0.25ft bgs X 

3428-CMS-115 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-116 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-118 2/16/1999 r  o - 0.25 ft bgs X 

3428-CMS-119 2/17/1999 0 - 0.25 ft b g s  j "X 

3428-CMS-121 2/17/1999 0 - 0.25 ft bgs 
 ;x 
3428-CMS-125 2/16/1999 0 - 0.25 ft bgs X 

3428-CMS-127 2/16/1999 0 - 0.25 ft bgs X 


3428-CMS-128 2/16/1999. 0 - 0.25 ft bgs X 

3428-CMS-130 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-132 2/16/1999 0 - 0.25ft bgs X 

3428-CMS-133 2/16/1999 0 - 0.25ft bgs X 

3428-CMS-134 2/16/1999 0 - 0.25ft bgs X 

3428-CMS-135 2/17/1999 0 - 0.25ft bgs X 

3428-CMS-136 2/17/1999 0 - 0.25ft bgs X 

3428-CMS-137 2/17/1999 0 - 0.25ft bgs X 

3428-CMS-139 2/16/1999 0 - 0.25 ft bgs X 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 

" 1 

in 
ca 

TJ 
CD > in 

Matrix 
Floodplain Soil 

Area 
Allendale Pond 

Sample ID 
Date 

Sampled Sample Depth 

tn 
_g) 

to 
o 
> 

cn 
CD 

•§ 
O 
> 
£ 
CD 

CO 

o 
Q. 
"Si 
CD 

TJ 

|o 
to 
CD 

Q  . 

cn 
CD 

TJ 

'o 
CD 

X 

cn 

CD 

O 
cn 
cn 

b 
cn 

CD 

2 

LLl 

CO 

CO 

> 
< 

cn 
c 
' x 
o 

b 

ca 
o 
1^ 
ro 
c 
ro 
Q. 
O 

cn 
TJ 

a 
o 
o 
H 

(continued) (continued) 3428-CMS-140 2/16/1999 0 - 0.25 ft bgs X 

3428-CMS-141 2/16/1999 0 - 0.25 ft bgs X 
• 

3428-CMS-142 2/17/1999 0 - 0.25 ft bgs —  — X 

3428-CMS-144 2/17/1999 0 - 0.25 ft bgs "x — • 

3428-CMS-147 2/16/1999 0-0.25 ft bgs x_ -— 
3428-CMS-148 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-149 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-150 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-152 2/16/1999 0 - 0.25 ft bgs X 
3428-CMS-153 2/16/1999 0 - 0.25 ft bgs ^ — X 

3428-CMS-154 
3428-CMS-155 

2/16/1999 
2/16/1999 

0 - 0.25 ft bgs 
0-0.25 ft bgs 

x" 
^x 

3428-CMS-156* 
3428-CMS-157 

2/17/19^9^ 
2/17/1999 

0 - 0.25"ft bgs 
0 - 0.25 ft bgs 

" • -

X 

X 
, 

— • • 

3428-CMS-161 2/17/1999 0-0.2"5ftbgs"1 — X — 
3428-CMS-162 2/17/1999 0-0.25 ft bgs "x" — 
3428-CMS-163 2/17/1999 0-0.25 ft bqs . .  „ X 
3428-CMS-165 2/17/1999 0 - 0.25 ft bgs X 
3428-CMS-166 2/17/1999 0 - 0.25 ft bgs X 
3428-CMS-168 2/17/1999 0 - 0.25 ft bgs X 

3428-CMS-169 2/17/1999 "• 0 - 0.25 ft bgs X 
3428-CMS-170 2/17/1999 0 - 0.25 ft bgs — 

— • 

_x 
3428-CMS-171 
3428-CMS-172 

2/17/1999 
2/17/1999 

0 - 0.25 ft bgs 
0 - 0.25 ft bgs -  .._ 

X 
X 

3428-CMS-173 
3428-CMS-180 

2/17/1999 
2/17/1999 

0 - 0.25 ft bgs 
0-0.25 ft bgs 

:  " X 
X 

" .._ 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-G\r~ '•OE-NAE\Battelle\Centredale\T24 - BERAMntenm Final\Appendices\A - Sample Lis'-'itaSamplesUsed 
Summary Page: 37 

file://P:/W9-G/r~
http:51226.24


( 	 y A-1 
Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


Matrix Area 
Floodplain Soil Allendale Pond 
(continued) (continued) 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVT\COE-NAE\Battelle\Centredale\T24
Summary

Sample ID 

3428-CMS-184 
3428-CMS-185 
3428-CMS-189 
3428-CMS-218 
3428-CMS-219 
3428-CMS-220 
3428-CMS-222 
3428-CMS-223 
3428-CMS-225 
3428-CMS-226 
3428-CMS-227 
3428-CMS-228 
3428-CMS-229 
3428-CMS-230 
3428-CMS-231 
3428-CMS-232 
3428-CMS-233 
3428-CMS-234 
3428-CMS-235 
3428-CMS-236 
3428-CMS-237 
3428-CMS-238 
3428-CMS-239 
3428-CMS-240 
3428-CMS-241 
3428-CMS-242 

- BERAMnterim Final\Appendices\A

Date 
Sampled 

2/17/1999 
2/17/1999 
2/17/1999 
2/16/1999 
2/16/1999 
2/16/1999 
2/16/1999 
2/16/1999 
2/16/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 
2/17/1999 

-	 Sample ListVBtotaSamplesUsed 
 Page 19 of 37 

cn 
0) 

fo 
Sample Depth 

o 
> 

0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bqs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bqs 
0 - 0.25 ft bgs 
0 - 0.25 ft bqs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs_ 

in 

fo 
o 
> 
E 
0) 

CO 

in 
CQ 
O 
Q . 
"D5 
0) 

TJ 

'o 
to 
0) 

Q. 

TJ 
(D 
> 
O 

in cn 
CD cn 

T  J 
u cn b LJJ 

CO 
•  e ro cn CO 
CD 

X 
ro 
•ffi 

w 

1 

5 

X 
X 
X 
X 
X 
X 
X 
X 
X. 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

cn 
CD o 
Q. 

ro
(= wro TJ a. u

D. 

O _1 1
o o 

.. 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


TJ 
cn 

GQ 
O 

0) 

CD 

Matrix 

Floodplain Soil 

Area 

Allendale Pond 
Sample ID 

Date 
Sampled Sample Depth 

cn 

fo 
o 
> 

•fo 

.i 
CO 

Q  . 
"S 
CD 
TJ 
'o 
tn 
CD 

Q  . 

cn 
CD 

TJ 
*  o 
!o 
0) 
X 

in 
ro 

in 

b 
in 
m 
"E 

LU 
CO 
CO 
> 
< 

in 
c 
X 
o 
b 

o 
Q. 
ro 
ro 
a  . 
o 
O 

cn 
TJ 
D. 
_ l 

u 
o 

(continued) (continued) CMS-019-A 7/14/1999 0-1 ft bgs x 
CMS-075-A 6/30/1999 0 -1 ft bgs "x 

—-CMS-076-A 6/29/1999 0 -1 ft bgs x 
CMS-081-A 6/29/1999 0-1 ft bgs x 
CMS-082-A 6/29/1999 0 -1 ft bgs _x_ 

" CMS-089-A 6/28/1999 0 -1 ft bgs X ""x" X X '  x "x 
CMS-093-A 6/30/1999 0-1 ft bgs x_ 
CMS-094-A 6/29/1999 0 -1 ft bgs X 
CMS-098-A 6/28/1999 0 -1 ft bgs X - ^ ~X~ ~x~ X_ 
CMS-102-A 6/29/1999 0 -1 ft bgs ~x 
CMS-118-A 
CMS-134-A 
CMS-135-A 
CMS-140-A 

6/30/1999 
6/24/1999 
6/25/1999 
6/24/1999 

0 -1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0 -1 ft bgs 

-X "x~ 

— 

jT_ 
X 

_x_ " x  " 
• x  " 
X 
x" 

— 
I 

CMS-141-A 6/24/1999 0-1 ft bgs ~x~ 
— 

x^ 
CMS-147-A 6/24/1999 0 -1 ft bgs X x 
CMS-148-A 6/24/1999 0-1 ft bgs "x ~x 
CMS-149-A 
CMS-152-A 
CMS-153-A 

6/25/1999 
6/21/1999 
6/22/1999 

0 -1 ft bgs 
0 -1 ft bgs 
0 -1 ft bgs 

— 

7 
x 
x 
X 

CMS-154-A 6/22/1999 0-1 ft bgs X — .... 
— x" 

CMS-155-A 6/22/1999 0-1^ft bgs 
— 

^x" X 
CMS-156-A 6/24/T999 0-1 ft bgs X X 

CMS-157-A 
CMS-158-A 
CMS-160-A 

6/29/1999 
6/29/1999 
• . 1 •  • • • 

i f - i ft'bgs 
"""0-1 ft bgs 

0 -1 ft bqs 
— _,. 

•  x 

X 

X 

— 
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( Tai. A-1 ( 
Samples Used in the Ecological Risk Assessment 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


TJ 
cn (D 

CQ in 
in O > CQ 

Q. o oin "cB cn 
cn to CD 2 Q . 

cn TJ o TJ b LU in ro'o cn .2: 	 c'u CO 
fo !D ro x T) cn ro

j.( Date E 	 Ofn CO c5 o Q. D. 
CD 	 OMatrix Area 	 Sample ID Sampled Sample Depth 3 CO X 

0} 
td b O 

Ll 1Q . 5 
o 

Floodplain Soil Allendale Pond 
(continued) (continued) 	 CMS-161-A 6/23/1999 0-1 ft bgs X X 


CMS-164-A 6/22/1999 0-1 ft bgs X X X ~X~ X X 

CMS-165-A 6/29/1999 0-1 ft bgs X 

CMS-166-A 6/29/1999 0-1 ft bgs X 

CMS-168-A 6/25/1999 0-1 ft bgs X X 

CMS-169-A 6/25/1999 0-1 ft bgs X X 

CMS-170-A 6/24/1999 0 -1 ft bgs X X 

CMS-171-A 6/24/1999 0 -1 ft bgs X X 

CMS-172-A 6/29/1999 0-1 ft bgs X 

CMS-173-A 6/28/1999 0-1 ft bgs X X X X X X 

CMS-232-A 6/29/1999 0 -1 ft bgs X 

CMS-237-A 6/23/1999 0-1 ft bgs X X X X X X 

CMS-238-A 6/23/1999 0-1 ft bgs X X 

CMS-239-A 6/23/1999 0-1 ft bgs X X 

CMS-240-A 6/25/1999 0-1 ft bqs X X 

CMS-241-A 6/25/1999 0-1 ft bgs X X 

CMS-242-A 6/24/1999 0-1 ft bgs X X 

CMS^OO-A 6/21/1999 0-1 ft bgs X X 

CMS^01-A 6/22/1999 0-1 ft bgs X X 

CMS^02-A 6/22/1999 0-1 ft bgs X X 

CMS^03-A 6/22/1999 0 -1 ft bgs X X 

CMS^05-A 6/23/1999 0 -1 ft bgs X X X X X X 

CMS^06-A 6/29/1999 0 -1 ft bgs X X 

CMS^07-A 6/28/1999 0-1 ft bgs X X X X X X 

CMS^08-A 6/28/1999 0 -1 ft bgs X X X X X X 

CMS^09-A 6/23/1999 0 -1 ft bgs X X 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


Matrix 
Floodplain Soil 

Area 

Allendale Pond 

Sample ID 
Date 

Sampled Sample Depth 

in 
_a) 

fo 
o 
> 

cn 
CD 

ra 
o 
> 
£ 
CD 

CO 

in 
QQ 
O 
Q. 

•s 
CD 

TJ 

'o 
tn 
CD 

Q  . 

cn 
CD 

TJ 
*o 
l o 
a3 
X 

in 

TJ 

O 
in 
in 

b 
in 

m 
2 

LU 
CO 
CO 

> 
< 

cn 

b 

cn 
CQ 

o 
CL 
ro 
c 
ro 
Q . 

o 
O 

cn 
T  J 

'a. 

1 
o 
o 
1— 

(continued) (continued) CMS^10-A 6/24/1999 0-1 ft bgs X X 
CMS^11-A 6/24/1999 0-1 ft bgs X X 
CMS^12-A 6/25/1999 0-1 ft bgs X X 
CMS^13-A 6/25/1999 0 -1 ft bgs X X — 
CMS^14-A 
CMS-415-A 

6/25/1999 
6/25/1999 

0-1 ft bgs 
0 -1 ft bgs 

, x_ 
X 

X 

" x  " 
CMS-416-A 
CMS-417-A 
CMS-418-A 
CMS^19-A 

6/25/1999 
6/24/1999 
6/30/1999 
7/7/1999 

0-1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 

X 
~x" 
_ X  ̂  

X 
" x  " 

X 
x' 

"x~ 
~x 

"x"" 

' ' — 

„ . ,  . 

_.... 

X 
X 
X 
X 

CMS^20-A 7/2/1999 0 -1 ft bgs X x_ ..... 
CMS-421-A 
CMS-422-A 

7/8/1999 
7/2/1999 

0 -1 ft bgs 
0 -1 ft bgs 

x ' 
*x~ 

— „ x~ 
"x 

CMS^23-A 7/7/1999 0 -1 ft bgs X Z  K 
CMS-124-A 
CMS^25-A 

7/2/1999 
7/8/1999 

0 -1 ft bgs 
0-1 ft bgs 

2< 
X — _x_ 

X 
CMS^26-A 7/7/1999 0 -1 ft bgs X X 
CMS^27-A 7/6/1999 0 -1 ft bgs X x 
CMS^28-A 
CMS^29-A 
CMS^30-A 
CMS^31-A 

7/20/1999 
7/8/1999 
7/9/1999 
7/9/1999 

0 -1 ft bgs 
0 -1 ft bgs 
0 -1 ft bgs 
b"-"i"ft'bgs •" 

— 
' — 

X 
X 
X 

"x" 
— 

— 

-

• 

_.. X 
X 
x' 
X 

•'̂ -̂ • • ^  — 

CMS^32-A 7/9/1999 0-1 ft bgs — X "x 
CMS^33-A 7/9/1999 0-1 ft bgs x" ~X~ 
CMS^34-A •"7/13/1999 0-1 ft bgs 

• •  -

X 
CMS-^'SFA 7/1"3/fg9"9""" 0 -1 ft bgs -
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c r 
( 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode island 


cn 
cn 

TJ 
CD > cn 

cn o O CQ 

Matrix 

Floodplain Soil Allendale

Area 

 Pond 

Sample ID 
Date 

Sampled Sample Depth 

cn 

fo 

3 

fo 
§ 
E 

Q. 
"cS 
CD 

TJ 

(J 

fn 
CD 

Q  . 

cn 
Q) 

TJ 
o 
!a 
aj 
X 

cn 

OJ 

cn 
cn 

b 
cn 

CD 

LU 
CO 

1 
CO 

• i 
o 

b 

o 
Q  . 
CO 

ro 
a . 
o 
O 

cn 
TJ 
CL 
LJ 

O 
O 
1

(continued) (continued) CMS^37-A 7/13/1999 0 -1 ft bgs X 
CIV1S^38-A 7/13/1999 0 - 1 ft bgs X 
CMS^39-A 7/13/1999 0 -1 ft bgs X 
CMS^40-A 7/13/1999 0 - 1 ft bgs X 
CMS^41-A 7/13/1999 0 - 1 ft bgs X 
CMS^42-A 7/13/1999 0 - 1 ft bgs X 
CMS443-A 7/14/1999 0 -1 ft bgs X 
CMS-444-A 7/14/1999 0 - 1 ft bgs X 
CMS^45-A 7/14/1999 0 -1 ft bgs X 
CMS^46-A 7/14/1999 0 -1 ft bgs X 
CMS^47-A 7/14/1999 0 -1 ft bgs X 
CMS^56-A 7/20/1999 0 - 1 ft bgs X X X X X X 
CMS-457-A 7/22/1999 0 -1 ft bgs X 
CMS^58-A 7/22/1999 0 -1 ft bgs X '. 
CMS^59-A 7/22/1999 0 -1 ft bqs X 
CMS^60-A 7/27/1999 0 - 1 ft bgs X 
CMS^61-A 7/27/1999 0 -1 ft bgs X 
CMS^62-A 7/27/1999 0 -1 ft bgs X 
CMS^66-A 7/27/1999 0 -1 ft bqs X 
CMS^68-A 7/27/1999 0 - 1 ft bgs X 
CMS^69-A 7/27/1999 0 - 1 ft bgs X 
CMS^73-A 7/29/1999 0 -1 ft bgs X 
CMS^74-A 7/29/1999 0 -1 ft bgs X 
CMS^75-A 7/29/1999 0 -1 ft bqs X 
CMS^78-A 7/29/1999 0 - 1 ft bgs X 
CMS^79-A 7/29/1999 0 - 1 ft bqs X 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


cn TJ 

Matrix Area Sample ID 
Date 

Sampled Sample Depth 

cn 
0} 
fo 
o 
> 

ay 

"ro 
o 

> 
E 
<u 

CO 

CQ 
O 
CL 
"o? 
CD 
TJ 
'o 
tn 
ID 

CL 

cn 
CD 

TJ 
*  o 

CD 
X 

TO 

> 
o 
tn 
in 

b 
I/i 
ro 

"SS 

UJ 
CO 
CO 

> 

cn 

• l 
b 

Floodplain Soil Allendale Pond < 
(continued) (continued) CMS^80-A 7/29/1999 0-1 ft bgs X 

CMS^81-A 7/30/1999 0-1 ft bgs -— — X 

CMS^82-A 7/30/1999 0-1 ft bgs x" 
CMS^85-A 7/30/1999 0-1 ft bgs ~x' 
CMS^86-A 7/30/1999 0 -1 ft bgs X 

CMS^88-A 7/30/1999 0-1 ft bgs 
— 

- " • "x 
CMS^91-A 7/30/1999 0-1 ft bgs X 

CMS-492-A 7/30/1999, 0 -1 ft bgs X 

CMS-497-A 8/12/199"9~l 0 -1 ft bgs — — X  _ 

CMS^98-A 
CMS^99-A 

8/12/1999 
8/12/1999 

0-1 ft bgs 
0-1 ft bgs 

_.,. — x 
"x" 

CMS-501-A 8/12/1999 0-1 ft bgs x 
CMS-502-A 8/12/1999 0-1 ft bgs x" 
CMS-503-A 8/12/1999~~l 0 -1 ft bgs — 

x 
CMS-505-A 8/12/1999 0-1 ft bgs X 

CMS-506-A 8/12/1999 0-1 ft bgs — X 

CMS-507-A 8/12/1999 0-1 ft bgs X 

CMS-508-A 
CMS-624-A 
CMS-629-A 

8/12/1999 
10/1/1999 
10/1/1999 

0 - 0 .  5 fi bgs 

0 - 6 .  5 ft bgs 

— "x" 
x 

X 

x 
X 

CMS-632-A 
RES-SS-12-556-01 
RES-SS-12-556-02 
RES-SS-14-210-01 
RES-SS-14-210-02 

10/5/1999 
I'l7l6/1999 
11/16/1999 
11/16/1999 
11/16/1999 

~0'-C).5'"ft bgs 

0 "- 1 fi bgs 

0  1 fi bgs 

0  1 fi bgs 

0 - 1 ft bgs — 

"x" 

~x' 

X 

"x 

x" 

~ X  ̂  

"x 
' 

X 

x" 
X 

x 
X 

RES-SS-14-210-03 11/16/1999 0 - 1 ft bgs X 

MACTEC Engineering and Consul t ing, Inc. 

51226.24 
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cn 
CQ 

o 
Q. 
ro< = tn ro 
a . TJ O 
o a 

O i o_ 

• — 

i 

i__— 
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(( 
TaV . A-1 

Samples Used in the Ecological Risk Assessment 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


I 

Matrix Area 

Floodplain Soil Allendale Pond 
(continued) (continued) 

Lyman Mill Pond 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVT\COE-NAE\Battelle\Centredale\T24
Summary

Sample ID 

RES-SS-14-271-01A 
RES-SS-14-302-01 
RES-SS-14-333-02 
RES-SS-14-333-03 
RES-SS-14-366-03 
RES-SS-14-399-02 
RES-SS-14^21-01 
RES-SS-14^22-02 
RES-SS-14^25-02 
RES-SS-14^25-03 
SS-01 
WRL-SD-2038-01 
RES-SS-10-004-01 
RES-SS-10-004-02 
RES-SS-10-004-03 
RES-SS-10-005-01 
RES-SS-10-005-02 
RES-SS-10-005-03 
RES-SS-10-042-01 
RES-SS-10-042-02 
RES-SS-10-042-03 
RES-SS-10-044-02 
RES-SS-10-044-03 
RES-SS-10-053-02 
RES-SS-10-068-01 
RES-SS-10-068-02 

- BERAMnterim Finat\Appendices\A 

Date 
Sampled 

12/2/1999 
11/18/1999 
11/15/1999 
11/15/1999 
11/15/1999 
11/17/1999 
11/19/1999 
12/2/1999 
12/2/1999 
12/2/1999 
9/9/1998 

10/25/1999 
11/18/1999 
11/18/1999 
11/18/1999 
11/18/1999 
11/18/1999 
11/18/1999 

Vl i /18/1999 
11/18/1999 
11/18/1999 
11/19/1999 
11/19/1999 
12/2/1999 
11/19/1999 
11/19/1999 

 Sampie LisftBiotaSamplesUsed 
 Page 25 of 37 

Sample Depth 

0 -1 ft bgs 
0 -1 ft bgs 
0 - 1 ft bgs 
0 -1 ft bgs 
0 -1 ft bqs 
0 - 1 ft bgs 
0 -1 ft bgs 
0 -1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 0 ft bgs 

0-'0'.'5ft bqs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 -1 ft bgs 
0 -1 ft bgs 
0 - 1 ft bgs 
0 -1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bqs 
0 - 1 ft bgs 
0 - 1 ft bqs 
0 - 1 ft bgs 
0 - 1 ft bgs 

in 
w 

to 
o 
> 

_.... 

in 
M 
fo 
o 
.2 
E 
0) 

CO 

I>L 

X 

X 
X 
X 

X 

X 

X 

tn 
CQ 
O 
Q . 
•55 
0) 

TJ 

'u 
' in 
0) 

Q. 

X 

X 

X 
X 
X 

X 

X 

X 

cn 
<D 

TJ 

"o 
€ 
CD 

X 

— 

in 

CD 

X 

X 

X 

X 


X 


X 


X 


TJ 

CD 


> 
o 
tn 
tn 

b 
tn 
ro 
"S 

-— 

U J 
t n 
CO >< 

~X" 

in 

1 

X 

X 

X 

X 


X 

X 

X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

cn 
CQ 

o 
Q. 
c5 
c mro
'a, T3 O 
o Q. oO _J 1 

X 
X 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Proy,iden^.. Rhode Island 


TJ 
cn 

CD > in 
cn O 	 cn o 

Q. in 

"S cn 
 in o 

to bCD CD D. 
cn o TJ TJ ro
ay 	 UJ cn *o tn c|o in CO c tn ro> !a fo to +2 CO o . TJ O 

>o E CD a; "SJ > • g o 'a . O 
CD Q. X < b O 1

CO 

— X 

~x 
x_ — 	 — x ^̂  — 

— X 
x~ ~ X ~ 

_X_ X ....._. 
"x 
x 

......_. — — X 

X 

~x~ ~X 


X x" 

—- — X 

X "^X~ "x" X~ ._.
X 

~x 
X..... — 
X — 
X 

— • • "x" 
"x" "x^ "x x' 

— x 
X 

J L ~x" X _... X 

X 


X 


X x" X X 


Matrix Area 

Floodplain Soil Lyman Mill Pond 
(continued) (continued) 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GV"'-.OE-NAE\Battelle\Centredale\T24
Summai^

Sample ID 

RES-SS-10-068-03 
RES-SS-10-074-02 

RES-SS-10-074-03 

RES-SS-10-075-02 

RES-SS-10-075-03 

RES-SS-10-076-01 

RES-SS-10-076-02 

RES-SS-10-076-03 

RES-SS-10-604-02 

RES-SS-10-604-03 

RES-SS-11-011-01 

RES-SS-11-011-02 

RES-SS-11-012-01 

RES-SS-11-012-02 

RES-SS-11-012-03 

RES-SS-11-328-02 

RES-SS-11-328-03 

RES-SS-11-396-02 

RES-SS-11-396-03 

RES-SS-11^19-01 

RES-SS-1 M19-02 

RES-SS-11^19-03 

RES-SS-11-420-01 

RES-SS-11 ̂ 20-02 

RES-SS-11-420-04 

RES-SS-11-422-01 


- BERAMnterim Final\Appendices\A

Date 
Sampled 

11/19/1999 
11/19/1999 
11/19/1999 
11/19/1999 
11/19/1999 
11/19/1999 
11/19/1999 
11/19/1999 
11/18/1999 
11/18/1999 
12/2/1999 
12/2/1999 
12/2/1999 
12/271999 
12/2/1999 

11/18/1999 
11/18/1999 
fl/17/1999 
11/17/1999 

""i"l/19/19"99 
1 11/19/1999 

11/19/1999 
11717/1999 

,11/17/1999 
11/17/1999 
11/17/1999 

-	 Sample Lis''"otaSamplesUsed 
 Page 37 

Sample Depth 

0-1 ft bgs 
0-1 ft bgs 
0 -1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0 -1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0 -1 ft bgs 
0-1 ft bgs 
0 -1 ft bgs 
0-1 ft bgs 
0 -1 ft bgs 
O'-Tftbgs 
0 -1 ft bgs 
0"-Tft"bgs 

' 0 -1 ft bgs 
^0^"l ft^bgs" 

0-1 ft bgs 
0-1 ft bgs 
0 -1 ft bgs 
0-1 ft bqs 

http:51226.24


( 7.. 
T a u . - A-1 

Samples Used in the Ecological Risk Assessment 
Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 
North Providence. Rhode Island 

TJ 
tn 

Matrix Area Sample ID 
Date 

Sampled Sample Depth 

in 

f o 

3 

cn 

fo 
o 
> 
E 

CO 

CQ 
O 
Q  . 
"S 
(D 

TJ 

'o 
^ 
0) 

Q. 

cn 
CD 

TJ 
*o 
Io 
a3 
X 

cn 

CD 

2 

o 
in 
in 

b 
I/i 
3
"S 

LU 

CO 

CO 

cn 
c 

' X 
o 
b 

cn 
CQ 
o 
Q. 
ro 
[= 
ro 
Q. 
o 
O 

cn 
TJ 
Q  . 

_ ] 

O 
O 
1

Floodplain Soil Lyman Mill Pond 
(continued) (continued) RES-SS-11-422-02 11/17/1999 0 - 1 ft bgs X 

RES-SS-11-422-03 11/17/1999 0 -1 ft bgs X 
RES-SS-11-423-01 11/16/1999 0 - 1 ft bgs X X X X 
RES-SS-11-423-02 11/16/1999 0 - 1 ft bgs X 
RES-SS-11-423-03 11/16/1999 0 -1 ft bgs X 
RES-SS-11-424-01 11/16/1999 0 -1 ft bgs X X X X 
RES-SS-11 ̂ 24-02 11/16/1999 0 - 1 ft bgs X 
RES-SS-11 ̂ 24-03 11/16/1999 0 -1 ft bgs X 
RES-SS-11 ̂ 25-02 11/17/1999 0 - 1 ft bgs X 
RES-SS-11 ̂ 26-01 11/17/1999 0 -1 ft bgs X X X X 
RES-SS-11-426-02 11/17/1999 0 - 1 ft bqs X 
RES-SS-11^26-03 11/17/1999 0 - 1 ft bgs X 
RES-SS-1 M27-01 11/16/1999 0 - 1 ft bgs X X X X 
RES-SS-11-427-02 11/16/1999 0 - 1 ft bgs X • •  ' 

RES-SS-11^27-03 11/16/1999 0 -1 ft bgs X 
RES-SS-11^28-01 11/17/1999 0 -1 ft bgs X X X X 
RES-SS-11-428-02 11/17/1999 0 - 1 ft bgs X 
RES-SS-11^28-G 11/17/1999 0 - 1 ft bgs X 
RES-SS-11^29-01 11/17/1999 0 -1 ft bgs X X X X 
RES-SS-11 ̂ 29-02 11/17/1999 0 - 1 ft bqs X 
RES-SS-11^30-01 
RES-SS-11 ̂ 30-02 

11/17/1999 
11/17/1999 

0 - 1 ft bgs 
0 -1 ft bgs 

JL X X X 
X 

RES-SS-11 ̂ 30-03 11/17/1999 0 - 1 ft bgs X 
RES-SS-11^31-01 11/17/1999 0 - 1 ft bgs X X X X 
RES-SS-11 ̂ 31-02 11/17/1999 0 - 1 ft bgs X 
RES-SS-11-431-03 11/17/1999 0 -1 ft bqs —.. „ • _ _ X ^  ̂  ^  ̂  ^_ 

MACTEC Engineering and Consulting, Inc. 
51226.24 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhcxie Island 


TJ 
cn 

GQ in 
cn O O CQ 

Q . cn o"cn cn cn 
fo CD CD in CL TJ o b 

TJ LJJ in M > • a cn .O cn CO c ro in 
to £ tn 3 3 CO x 

o ro 
TJ o 

CD CD CD CD a 
Q . 0 Q . _ l O3 CO X b o 1 2 O 

X 

— ..X —- — X ~X~ X X 
— • X 

x" — "x — ..._. — — 
X" 

~x~ X JL ..x_ 
._^ X 

x~ 
"x 
-x" ' x " X X — x" X X 

'x~ 

X 
 —' X....... 
 — "X 
X—-

- • • -X 
— - — X 

_.._ X 
- X— -

X 

Matrix Area 
Floodplain Soil Lyman Mill Pond 
(continued) (continued) 

MACTEC Engineering and Consul t ing, Inc 

51226.24 
P: \W9-G\ '~ -OE-NAE\Bat te l le \Cent reda le \T24

Summat,

Sample ID 

RES-SS-11^32-02 
RES-SS-11^32-03 
RES-SS-1 M33-01 
RES-SS-11^33-02 
RES-SS-11 ̂ 33-03 
RES-SS-11 ̂ 86-02 
RES-SS-11-486-03 
RES-SS-1 M97-01 
RES-SS-11 ̂ 97-02 
RES-SS-11 ̂ 97-03 
RES-SS-11-577-02 
RES-SS-11-577-03 
RES-SS-12-560-01 
RES-SS-12-560-02 
SS-99-07 
SS-99-08 
SS-99-09 
SS-99-10 
SS-99-11 
SS-99-12 
SS-99-13 
SS-99-14 
SS-99-15 
SS-99-16 

- BERAMnterim Final\Appendices\A - Sample

 Page

Date 

Sampled 


11/18/1999 

11/18/1999 

11/18/1999 

11/18/1999 

11/18/1999 

11/18/1999 

11/18/1999 

12/2/1999 

12/2/1999 

12/2/1999 

11/18/1999 

11/18/1999 

11/16/1999 

11/16/1999 

1/15/1999 

1/15/1999 

1/15/1999 

1/15/1999 

1/15/1999 

1/15/1999 

1/15/1999 

1/15/1999 

1/15/1999 

1/15/1999 


 L i p ' ^ o t a S a m p l e s U s e d 

 37 

Sample Depth 

0-1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0 -1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0 -1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 
0 -1 ft bgs 
0-1 ft bgs 
0-1 ft bgs 

0 - 0.25 ft bgs 
0-0.25 ft bgs 
0-0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0-0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 

http:51226.24


c Tat „ A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

CentrecJale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


TJ 
cn CD 

in 
cn O 

CQ > CQ 

oQ . in oin "cS in 
rocn fo CD ID 	 Q . 

TJ TJ b m w 1= i. 	 J? .1 U cn CO cn 'o 	 roai e 
' Date 	 fo E • e 3 Q. TJ ofn o CD ID CD 3 a. 

CD > o
Matr ix A r e a 	 S a m p l e ID S a m p l e d S a m p l e Dep th CO Q  . X 2 CD O _ i R< 

E a r t h w o r m G r e y s t o n e Mil l P o n d 	 RWR-EW-5001 -0000 -01 7/17/2001 X X X 

RWR-EW-5002 -0000 -01 7/16/2001 X X X "x" X 

RWR-EW-5003-0000-01 7/17/2001 X X X X 

RWR-EW-5004-0000-01 7/18/2001 X X X X 


A l l e n d a l e P o n d 	 CMS-EW-4001 -0000 -01 7/18/2001 X X X X 

CMS-EW-4002-0000-01 7/18/2001 X X X X 

CMS-EW-4003-0000-01 7/19/2001 X X X X 

CMS-EW-4005-0000-01 7/20/2001 X _X_ 
— 

X 

LPX-EW-4005-0000-01 7/20/2001 X X 


_x_ L y m a n Mil l P o n d LPX-EW-4004-0000-01 7/19/2001 X X X. X 

LPX-EW-4006-0000-01 7/19/2001 X X x ' X 

LPX-EW-4007-0000-01 7/19/2001 X X X X 


A m e r i c a n Eel A s s a p u m p s e t P o n d RAB-AE-5001 -0000-01 -W 6/26/2001 X X X X X 

RAB-AE-5002-0000-01 -W 6/26/2001 X X X X X 

RAB-AE-5003-0000-01 -W 6/26/2001 X X X X '. ;. X 

RAB-AE-5004-0000-01 - W 6/27/2001 X X X X X 

RAB-AE-5005-0000-01 -W 6/27/2001 X X X X X 

RAB-AE-5006-0000-01 -W 7/2/2001 X X X X X 


G r e y s t o n e Mi l l P o n d GMP-AE-5001 -0000-01 -W 6/22/2001 X X X X X X 

GIV1P-AE-5002-0000-01-W 6/22/2001 X X X X X 

GMP-AE-5003 -0000 -01 -W 6/22/2001 X X X X X 

GMP-AE-5004 -0000 -01 -W 6/22/2001 X X X X X 

GMP-AE-5005 -0000 -01 -W 6/22/2001 X X X X X 

GMP-AE-5006 -0000 -01 -W 6/22/2001 X X X X X 

GMP-AE-5007 -0000 -01 -W 6/22/2001 X X X X X 

GMP-AE-5008-0000-Q1 -W 6/22/2001 X X X X X 

GMP-AE-5009 -0000 -01 -W 6/22/2001 	 X X X X X 


MACTEC Engineering and Consulting, Inc. 
51226.24 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


TJ 
cn CD 

CD > cn 

cn O o CQ 

Q. cn 
"S in 

0) cn o 
fo CD CD CL 

in 	 bTJ T3 	 roLU cn 
|o 'o cn CO c ro cn 

o 	 c 

TO ' x Date 	 fo > to ' • & 3 CO o Q. TJ o"SJ o *E 
CD 

CD CD o 'a. o
Matrix Area 	 Sample ID Sampled Sample Depth > CD 

Q  . X b O l_l 1— 
CO 

American Eel 	 Greystone Mill Pond 
(continued) 	 (continued) GMP-AE-5010-0000-01 -W 6/25/2001 X X X X X 

Allendale Pond APC-AE^OOI -0000-01 -W 6/20/2001 X X X X X 1 X — — 
APC-AE^002-0000-01 -W 6/20/2001 	 X ^X^ X x^ X X' .
APC-AE-4003-0000-01 -W 6/20/2001 X x~ X X ' X X 

APC-AE^004-0000-01 -W 6/20/2001 X X X X ..—yAPC-AE-4005-0000-01 -W 6/20/2001 	 "x" X ' X "x 
APC-AE^006-0000-01 -W 6/20/2001 	 X X X X x" 
APC-AE^007-0000-01 -W 6/20/2001 	 x "x" X "x ' 

— APC-AE-4008-0000-01 -W 6/20/2001 	 X X X X X 
- •

APC-AE^009-0000-01 -W 6/20/2001 	 x^ X "x '  x .,_ 
APC-AE-4010-0000-01 -W 6/20/2001 	 ' x ' "x" X "x" •"x" 

Lyman Mill Pond 	 LPX-AE-4001 -0000-01 -W 6/21/2001 x X X X X X X 

LPX-AE^002-0000-01 -W 6/21/2001 X x" X ~x" X -^x t 
LPX-AE-4003-0000-01 -W 6/21/2001 "x "x" X 'x~ X _ X 

LPX-AE-4004-0d00-01 -W 6/21/2001 X X X x" X__... 
LPX-AE-4005-0000-01 -W 6/21/2001 "X X X x_ _x 
LPX-AE^006-0000-01 -W 6/21/2001 X ~x X x~ "x"' 
LPX-AE-4007-0000-01 -W 6/21/2001 x] X x ' x_ _x^ ..._. 
LPX-AE^008-0000-01-W 6/21/2001 X X X X x" _._ 
LPX-AE^009-0000-01 -W 6/21/2001 X X X x.T 
LPX-AE^010-0000-01 -W 6/21/2001 '^X ^x "x X 

x 
Dyerville Reach DYP-AE-5001 -0000-01 -W 7/2/2001 X X X X x-

DYP-AE-5002-0000-01 -W 7/2/2001 	 X X x' x" x" — -- — •DYP-AE-5003-0000-01 -W 7/2/2W1 	 "X" x' X XTxl 	 X 

MACTEC Engineering and Consulting, Inc. 
51226.24 
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r
TaV A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


TJ 
cn ID 

CQ in 
tn O > ca 

Q. o o
in 

«i in in Q. 
cn CD 0) ro 

fo 
o TJ t J b UJ tn > (A c: en 

Date fo E tn 3 •><? Q. TJ 
;o o tn t n c: ro 

•C: O CD CD 	 € "S in o O o> oMatrix Area 	 Sample ID Sampled Sample Depth > Q  . 0) Q _ i 1— to 	 < O 

Brown Bullhead Assapumpset Pond 	 RAB-BB-5001 -0000-01 -W 6/26/2001 X X I 
 X X _x 

RAB-BB-5002-0000-01 -W 6/26/2001 X X X X X 


X - --
RAB-BB-5003-0000-01 -W 7/2/2001 	 X X X X 


White Sucker Greystone Mill Pond 	 GMP-WS-5001 -0000-01 -W 6/22/2001 X X X X X X 

GMP-WS-5002-0000-01 -W 6/22/2001 X X X X X 

GMP-WS-5003-0000-01-W 6/22/2001 X X X X X 

GMP-WS-5004-0000-01-W 6/22/2001 X X X X X 

GMP-WS-5005-0000-01 -W 6/22/2001 X X X X X 

GMP-WS-5006-0000-01-W 6/22/2001 X X X X X 

GMP-WS-5007-0000-01 -W 6/22/2001 X X X X X 

GMP-WS-5008-0000-01 -W 6/22/2001 X X X X X 

G M P-WS-5009-0000-01 - W 6/22/2001 X X X X X 

GMP-WS-5010-0000-01 -W 6/22/2001 

— "x X X X X 
• — 

Al lendale Pond 	 AP-CC-06 4/10/2001 X X X 

APC-WS-4001 -0000-01 -W 6/20/2001 X X X X "x 

APC-WS-4002-0000-01 -W 6/20/2001 X X X X X 

APC-WS^003-0000-01 -W 6/20/2001 X X X X X 

APC-WS-4004-0000-01 -W 6/20/2001 "x X X X 


X x ' — 
APC-WS^005-0000-01 -W 6/20/2001 	 X X X 
APC-WS-4006-0000-01 -W 6/20/2001 	 X X X X X 

APC-WS-4007-0000-01 -W 6/20/2001 	 X X X X X X 

APC-WS^008-0000-01 -W 6/20/2001 	 X X X X X X 

APC-WS-4009-0000-01 -W 6/20/2001 	 X X X X X X 

APC-WS-4010-0000-01 -W 6/20/2001 	 X X X X X 


Fall Fish AP-SC-01, AP-SC-02, AP-SC-03 4/10/2001 X X X 


^ ^ ^ ^ ^_ ^ -_; ^ J Fall Fish AP-SC-04, AP-SC-05 4/10/2001 X "x X 

• 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Intenm Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


TJ 
in CD ca 

cn u > 
a. o o 
In in cn Q. 

cn 

0} cn 
fo CD ID 
*o TJ TJ b LU cn ro 

_gj > cn cO CO in 

Date fo *E ' • & 3 ro cS Q. TJ o
|o cn ro 

• go CD In ID CD > o a o
Matrix Area Sample ID Sampled Sample Depth > CO CD O _ i 1

Q . X b 
White Sucker 
(continued) Lyman Mill Pond LP-CC-07 4/10/2001 X X y . 

LP-CC-07EGG 4/10/2001 
— • 

X^ X 
X — 

LP-CC-08 4/10/2001 X X— — X"x~ LPX-WS^OOI -0000-01 -W 6/21/2001 ~x" "x" "x" x " x LPX-WS^002-0000-01 -W 6/21/2001 X X X 
LPX-WS-4003-0000-01 -W 6/21/2001 X ~x" x~ " x Xx 

xLPX-WS^004-0000-01 -W 6/21/2001 X X X X x~ LPX-WS-4005-0000-01 -W 6/21/2001 X X X X__.. x" LPX-WS-4006-0000-01 -W 6/21/2001 X X "x X— 
LPX-WS-4007-0000-01 -W 6/21/2001 X "x " "x~ X X X 
LPX-WS-4008-0000-01 -W 6/21/2001 X X X X X X — — — 
LPX-WS^009-0000-01 -W 6/21/2001 , ' x " x" " x X "x "x ^̂—̂ . 
LPX-WS-4010-0000-01 -W 6/21/2001 X X X X X 

Largemouth Bass Assapumpset Pond RAB-LB-5001 -0000-01 -W 6/26/2001 X X X X X 
RAB-LB-5002-0000-01-W 6/26/2001 X " x X X X— — 
RAB-LB-5003-0000-01 -W 6/27/2001 X X X x ' _ X 
RAB-LB-5004-0000-01 -W 6/27/2001 X "x X X X 

Greystone Mill Pond G M P-LB-5001 -0000-01 -W 6/22/2001 X x X X X 
GMP-LB-5002-0000-01 -W 6/22/2001 X X " x "x" "x " 

• • " • GMP-LB-5003-0000-01 -W 6/25/2001 ^x ^x~ X X ^x 
GMP-LB-5004-0000-01 -W 6725/2001 " X X"X X —.... 
GMP-LB-5005-0000-01 -W 6/25/200'l" x" XX ' X 
GMP-LB-5006-0000-01 -W 6/25/2001 X X X XX 
GMP-LB-5007-OOOO-Or-W 6/25/2001" X 

.... X 
~x" X X 

X 
X 

GMP-LB-5008000Q-"01 -W •"6/25/2001' x X 
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c c
TaV._A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Intenm Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


TJ 
cn 

CO 
CD > cn 

cn o O 
cn 

QQ 

Matrix 

Largemouth Bass 

Area 

Greystone Mill Pond 

Sample ID 
Date 

Sampled Sample Depth 

tn 

fo 

f  o 
O> 
E 
CD 

CO 

Q . 
"u5 
CD 

TJ 

!Q 
tn 
CD 

Q  . 

i  n 
CD 

TJ 
O 

€ 
CD 
X 

a  t 
cu 

"SS 

cn 

b 
cn 
CO 

U  J 
CO 
in 
> 
< 

cn 

•  x 
0 

• 

ro 
c 
ra 
a  . 
0 
0 

w 
T3 
CL 

_ ] 

0 
0 

(continued) (continued) GMP-LB-5009-0000-01 -W 6/25/2001 X X X X X 
GMP-LB-5010-0000-01 -W 6/25/2001 X X X X X 

Lyman Mill Pond LPX-LB^001 -0000-01 -W 6/21/2001 X X —  X - X X 
LPX-LB^002-0000-01 -W 6/21/2001 X X X X X X 
LPX-LB^003-0000-01 -W 6/21/2001 X X X X X X 
LPX-LB^004-0000-01 -W 6/21/2001 X X X X "x X 
LPX-LB^005-0000-01 -W 6/21/2001 X X X X X X 
LPX-LB^006-0000-01 -W 6/21/2001 X X X X X £3 
LPX-LB^007-0000-01 -W 6/21/2001 X X X X X 
LPX-LB-4008-0000-01 -W 6/21/2001 X X X X X 
LPX-LB-4009-0000-01 -W 6/26/2001 X X X X — X 
LPX-LB^OI 0-0000-01-W 6/26/2001 X X X X "x 

Manton Pond MAP-LB^001-0000-01-W 
MAP-LB^002-0000-01 -W 

6/27/2001 
6/27/2001 

X 
X 

X 
- —  3 

X 

X 

X 

X 

x' 
- X  
X 

._.__. 

MAP-LB^003-0000-01 -W 6/27/2001 X X X X X 

Tree Swallow Egg Fire Station RF02-P •- 6/5/2002 X 
RF08-P 6/4/2002 X 
RF13-P 6/3/2002 X 

Greystone Mill Pond GP-TS-02-P 5/26/2000 X 
GP-TS-06-P 5/26/2000 X 
GP-TS-17-P 5/26/2000 X 
GP-TS-18-P 5/26/2000 X -
GP-TS-19-P 5/26/2000 X 
GP-TS-23-P 5/26/2000 X 
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Table A-1 
Samples Used in the Ecological Risk Assessment 

Baseline Ecological Risk Assessment - Intenm Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 
^ 

in 
TJ 
CD 

Matrix 

Tree Swallow Egg 

Area 

Greystone Mill Pond 

Sample ID 
Date 

Sampled Sample Depth 

cn 
CD 

ro 

1 

cn 
CD 

ra 
o 

> 
E 
CD 

CO 

GQ 
O 
Q. 
•s 
CD 

T  J 

;y 
tn 
CD 

Q  . 

tn 
ID 
TJ 
'o 
ID 
X 

</i 
m 
"SJ 

> 
O 
cn 
cn 

b 
cn 
ro 

LU 
CO 

5 

cn 
c 

"  x 
o 

b 

in 
CQ 
O 
Q  . 

ro 
ro 
a. 
o 
O 

cn 
TJ 
'O
_ l ^ 

(continued) (continued) GP-TS-29-P 5/26/2000 x 
G-TS-01-P 5/21/2001 _X_ — —  — ^  ̂  ^x" 
G-TS-02-P 5/21/2001 
G-TS-04-P 5/28/2001 — x 
G-TS-06-P 
G-TS-07-P 

5/31/2001 
5/21/2001 — T^ 

x" 
X^ 

G-TS-19-P 
G-TS-21-P 

6/11/2001 
5/25/2001 — 

.- ^ _x 
— • x" 

X 

G-TS-22-P 
G-TS-29-P 

5/26/2001 
5/26/2001 

X 
X 

...._ 

Allendale Pond AP-TS-08-P 
AP-TS-09-E 
AP-TS-10-E&P 

5/26/2000 
6/12/2000 
5/26/2000 

— — X 
"x" 
X 

.̂ ._ 
— 

__._ 

AP-TS-11-E 6/12/2000 — — X 
AP-TS-15-P '^5/26/2000 'x" 
AP-TS-16-E '^6/12/2000_| — — X 
AP-TS-17-P 5/26/2000 "x' - • 

AP-TS-18-E r6/12/2000 X — AP-TS-19E&P 5/26/2000 x 
AP-TS-22-P 5/26/2000 X 
AP-TS-23-P 
AP-TS-24-P 

5/26/2000 
5/26/2000 

— _, .. X 
X 

AP-TS-29-P 5/26/2000" X 
A"-T5"-33-P "    679/2001" x X 
A-TS'̂ 35-P " """" 5/31/2001 ~ ^ X 
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fc (
TaL_ A-1 


Samples Used in the Ecological Risk Assessment 


Bciseline Ecological Risk Assessment - Intenm Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


tn 

in 
CQ 
O 

TJ 
CD > 
O 

cn 
CQ 

Matrix Area Sample ID 
Date 

Sampled Sample Depth 

in 

to 
O 
> 

J3 
to 
o 
> 
E 
0) 

CO 

Q. 
'iR 
0) 

TJ 
o 

+= 
tn 
0) 

Q. 

cn 
CD 

T  J 

o 
CD 

X 

cn 
ro 
•ffi 
2 

cn 
cn 

b 
cn 
ro 

UJ 
tn 
in >< 

c 

O 
Q  . 

ra 
c 
ra 
a. 
o
O 

in 
•  o 
C  L 

_ l 

o 
o 

Tree Swallow Egg Allendale Pond 
f -

(continued) (continued) A-TS-38-P 5/25/2001 X 
A-TS-39-P 6/12/2001 X X — 
A-TS^2A-P 6/9/2001 X 
A-TS^2B-P 6/7/2001 X X 
A-TS-45-P 6/8/2001 X X 
A-TS^6-P 5/28/2001 X 
A-TS^7-P 6/22/2001 X X 
A-TS^8-P 5/26/2001 X 
A-TS^9-P 5/30/2001 X 
A-TS-51-P 6/22/2001 X 
A-TS-52-P 6/9/2001 X X 
A-TS-53-P 5/30/2001 x_ — A-TS-54-P 6/11/2001 X 

Lyman Mill Pond L-TS-62-P 5/27/2001 X X 
L-TS-63-P 5/27/2001 X X 
L-TS-65-P 6/14/2001 X X 
L-TS-67-P 6/18/2001 "x" 
L-TS-69-P 5/25/2001 X 
L-TS-70-P 5/26/2001 x 
L-TS-73-P 
L-TS-83-P 

5/30/2001 
5/25/2001 

X 
""x 

_x_ 

L-TS-84-P 5/28/2001 ^x 
L-TS-89-P 5/31/2001 X 
L-TS-90-P 5/26/2001 X X 
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Table A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Intenm Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Matrix 

Tree Swallow Egg 

Area Sample ID 
Date 

Sampled Sample Depth 

cn 

to 
o 

> 

cn 

fo 
o> 
*E 
CD 

CO 

in 
CQ 
O 
Q. 
"ffi 
CD 

TJ 

'o 
tn 
CD 

Q  . 

cn 
CD 

TJ 
'o 

CD 

X 

CO 

CD 

TJ 

> 
o 
in 
in 

b 
I/i 
ro 

L  U 

i 
cn 
c 
X 
o 
b 

cn 
CQ 
O 
Q. 

ro 

ro 
Q. 

o 
O 

cn 
TJ 
a 

_ l 

CJ 

o 
r— 

(continued) Manton Pond RMP120E 5/27/2003 —- — — X — 
RMP 123-E 5/27/2003 — X^ 
RMP 124-E 5/27/2003 X 
RMP129-E 5/27/2003 X 

Tree Swallow 
Nestling Greystone Mill Pond GP-TS-02-N 6/19/2000 - X X X 

GP-TS-06-N 6/19/2000 " x X X* 
GP-TS-17-N 6/12/2000 — — X X 
GP-TS-18-N 
GP-TS-19-N 

6/12/2000 
6/12/2000 

. „ . . . ^X^ 
x ' 

"x 
^x 

_x, 
X 

G-TS-02-N 
G-TS-04-N 

5/30/2001 
6/9/2001 X — 

X 

"X ^x' 
X
Ixl 

G-TS-07-N 5/30/2001 — X — _.... X X 
G-TS-22-N 6/7/2001 __. ' X x 'x~ 
GTS29-Nb 6/7/2001 X 

Allendale Pond AP-TS-08-N 6/12/2000 X x x 
AP-TS-15-N 
AP-TS-20-N 

6/12/2000 
6/12/2000 

...... — — X 
"x" 

x_ x 

~x~ ~x~ 
AP-TS-23-N 6/19/2000 ' X X -xAP-TS-24-N 6/12/2000 x..... X 

• ' " ' x ' AP-TS-29-N •"•6/i9/2bo'b • " x ' 
xA-TS-35-N 6/12/2001 X X X 

— • — •A -TS^6-N 6/9/2001 "x" x' ^x^ -
A-TS^8-N 6/7/2001 X X ..._.. — ,y. 
A-TS^9-N 6/12/2001 — X" X " x 
A-TS-57-N 6/8/2001 x" X x" 
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- -

r( 
TaV.- A-1 

Samples Used in the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Intenm Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Date 
Matrix Area Sample ID Sampled Sample Depth 

Tree Swallow 
Nestling 
(continued) Lyman Mill Pond L-TS-62-N 6/8/2001 

L-TS-63-N 6/8/2001 
L-TS-70-N 6/7/2001 
L-TS-84-N 6/9/2001 
L-TS-89-N 6/12/2001 

Manton Pond RMP 120-N 6/14/2003 
RMP 123-N 6/14/2003 
RMP 124-N 6/14/2003 
RMP 129-N 6/14/2003 

Tree Swallow 
Liver Greystone Mill Pond 	 G-TS-02-L 5/30/2001 

G-TS-04-L 6/9/2001 
G-TS-07-L 5/30/2001 
G-TS-22-L 6/7/2001 
G-TS-29-L 6/7/2001 

Allendale Pond 	 A-TS-35-L 6/12/2001 
A-TS-46-L 6/9/2001 
A-TS-48-L 6/7/2001 
A-TS^9-L 6/12/2001 
A-TS-57-L 6/8/2001 

Lyman Mill Pond 	 L-TS-62-L 6/8/2001 
1 -IS-63-1 ' fi78/?001 
L-TS-70-L 6/7/2001 
L-1S-84-L 6/9/P001 
L-TS-89-L 	 6/12/2001 

Analytical results are presented in the Data Evaluation Report (MACTEC, 2003). 
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in 

fo cn 
O 

fo >
E 
o 
in 

— 

m 
CD 
O 
Q . 
"S? 
CD 

TJ 

• y 

tn 
CD 

D . 

X 
X 
X 
X 
X 

"— 

TJ 
0) 

> 
o 


UJ 
 in 
in CD 

TJ b 
o 	 cn 


ro 
 tn 
ro 
"S I 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X^ — • 

- X T T 

LU 
CO 
CO 

5 

" — 

( 


tn 
c 

b 

X 
X 
X 
X 
X 
X 
X 
X 
X 

— 

cn 
CQ 
O 
Q . 

ro 

ra 
o . 
o 

O 

— 

CO 

•o 
 o 
Ci 


_ l 


X „ 
X 
X 
X 
X 

— 

X 
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Table A-2 

Sample Locations Excluded from the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Intenm Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Onginal BERA
Matrix Matrix 
Tree Swallow Nestling

Tree Swallow Egg 
Tree Swallow Egg 
Tree Swallow Egg 
Tree Sws Now Egg 
Tree Swj illow Egg 
Tree Swallow Egg 
Tree Swallow Egg 
Tree Swallow Eqq 
Tree Swallow Egg 
Tree Swallow Eqq 
Tree Swallow Egg 
Tree Swallow Egg 
Tree Swallow Egg 
Tree Swallow Egg 
Tree Swallow Egg 
Tree Swallow Egg 
Tree Swallow Egg 
Tree Swallow Eqq 
Tree Swallow Egg 
Tree Swallow Eqq 

Soil Sediment 
Soil Sediment 
Soil Sediment 
Soil Sediment 

Sediment Sediment 
Sediment Sediment 
Sediment Sediment 
Sediment Sediment 
Sediment Sediment 
Sediment Sediment 

Soil Sediment 
Soil Sediment 
Soil Sediment 

Sediment Sediment 

Sediment Sediment 


Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 


1 Soil Soil 

 Sample ID 

| G-TS-29-N 

RA32-P 

RA36-P 


RAP 33-P 

RF21-P 

RA34-P 

RA35-P 


RAP 43-9 

RGP 106-P 

RG110-P 

RL74-P 

RA41-P 

RF06-P 

RF11-P 

RF14-P 


RFS 07-P 

RG94-P 

RG96-P 

RG98-P 

RL65-P 

RL66-P 


CMS-073 

CMS-143 

CMS-159 

CMS-167 


CMW-SD-2017 

CMW-SD-2018 

CMW-SD-2019 

CMW-SD-2020 

CMW-SD-2021 

CMW-SD-2022 


MW02 

RES-14-303-01 

RES-14-303-02 


SD-30 

SD-31 


CMS-054 

CMS-059 

CMS-062 

CMS-067 

CMS-068 

CMS-078 

CMS-079 

CMS-084 

CMS-CS5 


Exposure Area 

GREYSTONE MILL 

FIRESTATION 

FIRESTATION 

FIRESTATION 

FIRESTATION 


GREYSTONE MILL 

GREYSTONE MILL 

GREYSTONE MILL 

GREYSTONE MILL 

GREYSTONE MILL 

GREYSTONE MILL 


ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

LYMAN MILL 

LYMAN MILL 

LYMAN MILL 

LYMAN MILL 


ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 


' ALLENDALE 

ALLENDALE 

ALLENDALE 


Reason for Exclusion 

Reanalyzed 
II 

Switched Egg 
Switched Egg 
Switched Egg 
Switched Egg 
Switched Egg 
Switched Eqq 
Switched Egg 
Switched Egg 
Switched Egg 
Switched Egg 
Switched Egg 
Switched Eqq 
Switched Egg 
Switched Eqq 
Switched Eqq 
Switched Egg 
Switched Eqq 
Switched Eqq 
Switched Egg 
Switched Eqq 

II 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ff Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
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Table A-2 

Sample Locations Excluded from the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Intenm Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Original BERA Sample ID Exposure Area Reason for Exclusion 
Matrix Matrix 

Soil Soil CMS-090 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-091 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-099 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-100 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-107 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-108 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-114 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-115 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-428 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-434 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-435 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-436 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS^37 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS^38 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS^39 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS^40 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-441 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-442 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS^43 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS^44 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS-445 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil CMS^56 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil MW01 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil MW03 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil RES-14-271-01A ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil RES-14-302-01 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil SS-99-00 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soil SS-99-01 ALLENDALE 2 ft Cap - Sluiceway 
Soil Soli CMS-132 ALLENDALE Cap#1 
Soil Soil CMS-133 ALLENDALE Cap#1 
Soil Soil CMS-134 ALLENDALE Cap#1 
Soil Soil CMS-135 ALLENDALE Cap#1 
Soil Soil CMS-140 ALLENDALE Cap#1 
Soil Soil CMS-141 ALLENDALE Cap#1 
Soil Soil CMS-142 ALLENDALE Cap#1 
Soil Soil CMS-147 ALLENDALE Cap#1 
Soil Soil CMS-148 ALLENDALE Cap#1 
Soil Soil CMS-149 ALLENDALE Cap#1 
Soil Soil CMS-150 ALLENDALE Cap#1 
Soil Soil CMS-153 ALLENDALE Cap#1 
Soil Soil CMS-154 ALLENDALE Cap#1 
Soil Soil CMS-155 ALLENDALE Cap#1 
Soil Soil. CMS-156 , ALLENDALE Cap#1 
Soil Soil CMS-157 ALLENDALE Cap#1 
Soil Soil CMS-158 ALLENDALE Cap#1 

1 Soil Soil CMS-160 ALLENDALE Cap#1 
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Table A-2 

Sample Locations Excluded from the Ecological Risk Assessment 


Baseline Ecological Risk Assessment-Intenm Final 

Centredale Manor Restoration Project Superfund Site 


' fiorth Providence, Rhode Island j 

Onginal BERA 
Matrix Matrix 

Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 

Sediment Sediment 
Sediment Sediment 
Sediment Sediment 

Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 

Sample ID 


CMS-161 

CMS-162 

CMS-163 

CMS-164 

CMS-165 

CMS-166 

CMS-168 

CMS-169 

CMS-170 

CMS-171 

CMS-172 

CMS-173 

CMS-236 

CMS-237 

CMS-238 

CMS-239 

CMS-240 

CMS-241 

CMS-242 

CMS^IO 

SS-99-03 

SS-99-04 

SS-99-05 


WRC-SD-2010 

WRC-SD-2011 

WRC-SD-2012 


CMS-060 

CMS-063 

CMS-065 

CMS-069 

CMS-070 

CMS-071 

CMS-074 

CMS-075 

CMS-076 

CMS-080 

CMS-081 

CMS-082 

CMS-086 

CMS-087 

CMS-088 

CMS-092 

CMS-093 

CMS-094 

CMS-101 


" "C1V1Ŝ -R52 

Exposure Area 


ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 

ALLENDALE 


Reason for Exclusion 

Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap#1 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
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Table A-2 

Sample Locations Excluded from the Ecological Risk Assessment 


Baseline Ecological Risk Assessment - Intenm Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Onginal BERA Sample ID Exposure Area Reason for Exclusion 
Matrix Matrix 

Soil Soil CMS-109 ALLENDALE Cap #2 
Soil Soil CMS-110 ALLENDALE Cap #2 
Soil Soil CMS-117 ALLENDALE Cap #2 
Soil Soil CMS-228 ALLENDALE Cap #2 
Soil Soil CMS-229 ALLENDALE Cap #2 
Soil Soil CMS-230 ALLENDALE Cap #2 
Soil Soil CMS-231 ALLENDALE Cap #2 
Soil Soil CMS-232 ALLENDALE Cap #2 
Soil Soil CMS-233 ALLENDALE Cap #2 
Soil Soil CMS-234 ALLENDALE Cap #2 
Soil Soil CMS-235 ALLENDALE Cap #2 
Soil Soil CMS-417 ALLENDALE Cap #2 
Soil Soil MW04B ALLENDALE Cap #2 
Soil Soil MW06 ALLENDALE Cap #2 
Soil Soil MW07 ALLENDALE Cap #2 
Soil Soil MW09 ALLENDALE Cap #2 
Soil Soil SS-99-02 ALLENDALE Cap #2 
Soil Soil CMS-051 ALLENDALE Rip-Rap 
Soil Soil CMS-055 ALLENDALE Rip-Rap 
Soil Soil CMS-057 ALLENDALE Rip-Rap 
Soil Soil CMS-124 ALLENDALE Rip-Rap 
Soil Soil CMS-131 ALLENDALE Rip-Rap 
Soil Soil CMS-138 ALLENDALE Rip-Rap 
Soil Soil CMS-145 ALLENDALE Rip-Rap 
Soil Soil CMS-700 ALLENDALE Rip-Rap 
Soil Soil CMS-701 ALLENDALE Rip-Rap 
Soil Soil CMS-702 ALLENDALE Rip-Rap 
Soil Soil CMS-703 ALLENDALE Rip-Rap 
Soil Soil CMS-123 Excavated-ALLENDALE NTCRA 
Soil Sediment CMS-193 Excavated-ALLENDALE NTCRA 
Soil Sediment CMS-205 Excavated-ALLENDALE NTCRA 
Soil Sediment CMS-206 Excavated-ALLENDALE NTCRA 
Soil Soil CMS-221 Excavated-ALLENDALE NTCRA 
Soil Soil CMS^76 Excavated-ALLENDALE NTCRA 
Soil Soil CMS^83 Excavated-ALLENDALE NTCRA 

Sediment Sediment LPX-BK-2007 Excavated-LYMAN MILL NTCRA 
Soil Soil RES-11-396-01 Excavated-LYMAN MILL NTCRA 
Soil Soil RES-11 ̂ 25-01 Excavated-LYMAN MILL NTCRA 
Soil Soil All other Not evaluated NTCRA 

residential 
locations 

NTCRA - Non Time Critical Removal Action 
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APPENDIX B 

APPENDIX B 

SITE PHOTOGRAPHS 



Allendale Dam NW 




Allendale Dam Looking West 




River and West Bank across from 

southern end of CM parl̂ ing lot 




1 1 

Area between Brookside pillage 

Apts and River Looking North 




Allendale Pond Looking North from 

Allendale Dam (after repair) 


• ,  " : " % : : 



Allendale Pond Southeast corner 

(looking northeast from Allendale Dam) 



Allendale pond - central portion of 

e a s t e r  n s h o r  e (looking from Allendale Oam) 



West Branch of Woonasquatucket 

River (looking south from Cap #1) 


Inaccessible 
Heavily 
Vegetated 
Banl<? 

Rip-Rap 




Cap #1 (beyond fence) looking 

southeast from CM parking lot 




Path to Lyman Mill eastern shore, 

n © 3  r L I V  l L J 3  m (looking westfrom paring lot just south of 

Fogarty Ctr) 



Southwest corner of Lympn Mill 
Pond, north of LM Dam (looimg west from 

eastern shore near Fogarty Ctr) 

'.•k - : V - . , - A ' . 



I 

Water Flowing Over Lym^n Mill 

L )  a m (Looking southwest from eastern shore of LMP near Fogarty 


Ctr) 








Access area - Lyman Pond 








Assapumpset Pond, looking north from southern 

shore 




Assapumpset Dam, looking northwest 




Assapumpset Brook, south of the Assapumpset 


Dam 




Greystone Pond, looking northeast from dam 




Greystone IVIill Pond Dam, looking north 


^ ' ^ ^  ' " II III I ' . y- ' V;L 
"fc ^ _ ẑ ' ity!^i;^A..Jueetltl&9^^^^^ ' " 

^''^^'TTE'yk:^$y77TyM^^^^^''y:^:7y--y y^^^yrA 



Woonasquatucket River looking north|from Route 

44 (Greystone IVIill Pond reference area) 




River floodplain just north of Routd 44, soi 
sampling area 

i 



Manton Pond, looking north 




Manton Dam, looking southeast 




Dyerville Pond looking north from southwest 

corner of Dyerville Reach 




Former Dyerville Dam, looking south 




APPENDIX C 

APPENDIX 0 

SPECIES OF CONCERN RESPONSES FROM TRUSTEE AGENCIES 



AUG-13-03 W  ) 12:47 
 FAX NO. 6032251467 P. 02/02 

United States Department of the Interior 

FISH AND WTLDLIFE SKK V 1( :i 1 


New England Field OfBce 

70 Commercial Street, Suite 300 


Cociuojd, New Hampshire 03301-5087 


June 19,2002 

Shannon G. DIonne 
Harding ESE, Inc. 
i07 AudubunRoad, Suite 301 

WaLeGeld, MA OJSSO 

Dear Ms TJionnr-.

This re3pond3 to your May 14, 2002 letter requeuing infiSnaTiliou on the presence of federally-
listed and proposed endangered or tlireatened species iu relation TO ihe. Onterdale Manor 
Restoration Project inNortfi Providence, Rhodclsiand. Oar comment* arc provided in (jccorrfnnce. 
with Section 7 of the Endangered Species Act (ESA) of 1973. as amended (16 US C IVi I
1543). 

li^SSd on information cuii6utly available to us, no federally-listed or proposed threatened or 
endangered spwies under the jurisdicticui orilicU.S, Fish and Wildlife Service are known to occur 
in the project area, with the exception of occasiuiial transient bile cables fllalicwetits 
Icucocephalils) , 

A list of federally-endangered and threatened species in .Rhode island is included for youi 
information. Thank you for your cooperariiin and please contact me at 506-223-2543 ifwe can 
be offiirther assistance. 

Sincerely yours, 

. y " i 

/ . 
/ , / Su&annaL. von Oeubgen 
yT"^ Endangered Species Biologist 

New England Held Office 
Enclosure 



RHODE ISLAND 

DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

DIVISION OF FISH AND WILDLIFE ^oi 789-0281 
401 222-1267Field

P.O.
 Headquarters 
Box 218 FAX 140401 783-749783-74900 

West Kingston, RI 02892 TDD 401 831-5508 

Shannon Dioniie 23 June 2002 
Harding ESE, Inc. 
107 Audubon Road, Suite 301 
Wakefield, MA 01880 

Dear Ms. Dionne, 

In terms of compliance with Section 7 of the Endangered Species Act, there are no 
known endangered species or critical habitats in the vicinity of the proposed Centerdale 
Manor Restoration Project Site LnNorth Providence, RI. 

However, because I do not mahitain tlie data for all state-hsted rare species, I will 
forward this correspondence to Richard Enser at the R.I. Natural Heritage Program for 
his perusal. 

Best 

Christopher J. Raithel 

/>^7/<y 
Principal VMdlife Biologist 
RI Division of Fish and Wildhfe 

cc: Enser 
Lapisky 



APPENDIX D 

APPENDIX D 

CHEMICAL-SPECIFIC SCREENING, 

BENCHMARKS AND TOXICITY 

REFERENCE DOSE VALUES 




T A ^ 1-1 
SUMMARY OF APPLICABLE STANDARDS, CRITERIA, AND OTHER BENCHMARKS FOR SURFACE WATER 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode island 

Chemical Name 

Freshwater 

chronic AWQC

or guidel ine' 

S 
z 

Region IV

Screening

Values" 

^ 

z Chronic

AQUIRE" 

2 ORNL Chronic

Values" 

z ORNL Tier II

Values" 

f 

ECOSAR' 
Z 

Rl state

Surface Water

Standard^ 

m 

S Selected 

Benchmark" 

1 Selected 

Benchmark 

Basis 

l-Meihyl-2-Pentanone 2.0E+02 2c 7.7E+01 1 1 7E-01 2.OE+02 c AQUIRE 1 
1 -Metdyi cyclohexane 5.5E-02 . 5.5E-02 . -F ECCSAR "1 
Cyclohexane 6.3E-02 - • .e.3E-02 F ECCSAR' 

Meinyl tert-Butyt Elher 

2-Hexanone 

1.3E+01 

8.BE+00 

2d 

2a 3.3E+D1 1 9 9E-02 

•"• '1.3E4-01' -•

s.sE+oe p . . . . A Q U t R E  " 

, , , ,AQUIRE"" 

Acetone 1 1E+03 2a 1 6EtOD 2 1 5E+00 :..:.V1.1E4-03 .., c AQUIRE"" 

2-Bittanone 2 OE+02 l  b 2 8E+02 1 1.4E+01 . .:'.2.0E-l-02:w; "c" AQUIRE 

Mettiyl Acetate 1.6E+00 - :;-"v 1.SE4-00.' •.. \ ECCSAR 

Acetophenone 2.0E+00 •: . 2'.OE+00 F ECCSAR 

cis-1,3-Dlchloropropene 2.4E-01 3 2.4E-02 •' • .'• 2.4E-01 •... • A NAWQC 

lrans-1.3-D icd loropropene 2.4E-01 3 .2.4E-01 "A NAWQC 

1,2-DibFomoe thane "-UE+OO" 4 2.4E-02 3.QE-01 2d .. TiE+ob-.^ " A  " NAWQC 

1,2-D Ich loroethane 

Bls-(2-chlorolsopropyl)elher 

• '2 .0E+01. . . . 

' 2 .4E+or 

3 ' 

4 ....2.0E-io6" 
• a~4E-02" la ' 1.5E+01 "" 2 9.1E-01 1 . 3 E - 0 1  " "T 

.- -•2.4E+01J-'"b 
IP — S  i ate WQC 

~ NAWQC 

Bls(2-chloroethyl]elher 2.4E+0r"" " ,,. 4., '•-_9.1E + 0 ( r ' IB' •,:-.:2.4E+oi ,  ' NAWQC 

Bls(2-chlofoethoxy)melhane 

Dltiromochloromethane 

Tel rach loroethene 

1,3-01 chl oropropane 

2 4E+01 

1.1E+00 

B.4E-01 

5.7E+00 

4 

A ' 

3 

3 

. . . .2 4E+00~ 

8 4E-02 

6SE-Q1 

5.0E-01 

8 QE+00 

2d 

1â  

2a 

7 4E-01 
- .|— 

9.3E-02 

• • -

... 
;•• 

" ..._. 
5 3E-03 

6.7E-03 

-'_ 
1 

1 

• •2.4E4-01 . 

••y 1.1E+00 .• 

• -..:.5.3E-03---^ 

•. S.7E-03" ".: 

A 

A 

G 

G 

NAWQC 

NAWQC 

State WQC 

State WQC 

1,2-Dlchloroethene (els) 

Irans-1,2-Dichloroethene 

1.2E+00 

1.2E+00 

"4 

' 4  " 1 4E+00 

_ " "  • 

2.2E+01 • l  b 

9.5E+00 1 5.9E-01 
" •  " 

; 
-

i?: I . 2 E + O D : : I : : : 

;-'^;..''i.2E+"oo'' "" 

A 

A 

NAWQC 

NAWQC 

CarBon tetrachloride 3 5E+00 4 ^ 3.5E-01 2.0E-02 l  b 2.0E+00 1 9.aE-03 3.0E-02 1 .. • 3.0E-02. G Slate WQC 

1,1-Dlchloropropene 2.4E-01 3 " " 2.4E-02 - - ' .' 2.4E-01 A NAWQC 

1,1,1.2-Tetrachloroethane 9.3E-01 4 4.0E-01 2d 2.2E-02 1 2.2E-02 G State WQC 

Chloroform 1.2E+00 3 2.9E-01 . 5 0E-03 l  b 1.2E+00 2.8E-D2 3.2E-02 1 .:3.2E-02 G Slate WQC 

Hexach loroethane 

4-Chlorophenyl-phenylether 

1,1,1 -Trichloroethane 

5 .4E-0r 

2.4E+01 

1 8E+00 

y.. 
'' r 

_ 9.8E-03

5.3E-01 

^ 

7 
6 7E-02 

1 1E+00 

la 

lb _ 3 5E+00 1 

1.2E-02 

1 1E-02 

— 1.1E-03 1 . " • . 1 .1E-03, ; - :J : : 

-'.\ 2 .4E4-01 ' :^ . 

1.BE+00,. 

G 

A 

A 

State WQC 

NAWQC 

NAWQC 

Bromomethane I'IE'+OO • 4  " 1.1E-01 6.0E-05 ib" - - - - '.:•••., L i E + o  o ::•:••• A NAWQC 

Chloromethane 

DI Bromomethane 

1.1E+00 

1.1E+00 

"4" " 
"  4 

4 

5 5E+00 1 1E+01 2d |_ 
- - -_ • -

-
-
-

-
-

.:.

:

 I.IE+OO

 1.1E4-00 

: . A 

A 

NAWQC 

NAWQC 

Bromochloro methane 1.1E+00 4 1.3E+00 2d - - - . -I.IE+OO A NAWQC 

Chloroethane 

i/lnyl Chloride 

Methylene Chloride 

2.3E+02 

• 1.1E+00 

3 

~4 ' i.9E+oa 

" " ' 4  . I E + 0 2 "  " 

3 6E+00 

l a  ' 

2c 4.3E+01 2 2.2E+00 
„ . 

— " — •  " ™ .  . 
„ _ " _ . . _ _  , 

2.1E-01 1 

:-. ••2.3E4-02 -••••• 

. " :4.1E4-02 

. •,2.1E-0i;. . . 

A 

C 

G 

NAWQC 

AQUIRE 

State WQC 
Bromoform 2.9E+00 1B 3.2E-01 3.3E-02 "1 . 3.3E-02: v G Siate WQC 

Bromodichloromethane 

1,1-Dlchloroetfiane 

1,1-Dlchloroethene 

1 1E+00 

1 2E+00 

4 

4 

2.9E-01 
1.0E+00 

1.2E+00^ 

1a 

l  b 

-:'H.'5E+0I 

2.SE+00 

"1 

1 

4 7E-02 

2 5E-02 1.3E-02 ^ r' 
1.1E+00 

M.5E+01^ . ^ . | 

' •1.3E-02', 

A 

•D 

G 

NAWQC 

ORNL CVs 

Stale WQC 
TrichloroflLoro methane 1.1E+Q0 4 

3.0E-Q1 
"•iii+6''o ' "  ' A NAWQC 

MACTEC Engineering and Consul t ing, Inc. 
51226.24 
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TABLE D-1 


SUMMARY OF APPLICABLE STANDARDS, CRITERIA, AND OTHER BENCHMARKS FOR SURFACE WATER 


Basel ine Ecological Risk Assessment - Interim Final 


Centredale Manor Restorat ion Project Super fund Site 


North Providence, Rhode Island 


Freshwater 
Region !V « 2 0 2 •2 Rl State a Selected 

d i i o n i c AWQC 0 Screening 1 Chronic 0 ORNL Chronic i ORNL Tier II 0 0 Surface Water £ Selected Benchmark 
zor guidel ine* Values'" AQUIRE" z Values" Values ' z ECOSAR' ^ Standard^ Benciimark^^ Basis \ Chemical Name 

Dichlorodifluoromethane 1.1E+1)0 4 ;. 1.1E+00 • A NAWQC 

1,1,2-Trichloro-1,2,2-trifluoroethar : 2.2E-01 ' • 2 . 2 E - 0 1 " /  . "  F E C O S A R  " 

Hexachlorocyclopentadiene • 5.2E-03 " 3 7.0E-05" 8 0E-D6 ' " 1 : 8 . 6 E - 0 6 • : G State WQC 
la' 1,2-Dichloropropane 5.7E+00 3 5.3E-01 6 .0E+0d ' 5.8E-Q2 _ 1 ^ ; t5 .8E-02^• . G State WQC 
la 1,1,2-Trichloroethane 9.4E+00 3 ' 9.4E-01 " 6.DE+OO" 9.4E+O0 " 1 1.2E+0(} ""• " Z O E - O f 1 •:" '" 2.0E-02 •• • " G  " State'WQC 

Trichloroethene 2.2E+01' 3 1.7E+00'" 7.3E+00" "2 4.7E-02" 4.3E-02 i 4.3E-02 : G State WQC 1a 

1J,2,2-Tetracliloroethane 2 4E+00' 3 2 4E-01 " 1.4E+00 la 2.4E+00" 1 6.IE-OI" 1 .OE-02 1 ' 1.0E-02 G ' State'WQC 

Hexachlorobutadiene 9 3E-03' 3 •" •9.3E-D4" 6.5E-03 :;:-.• 9.3E-03 , • A NAWQC '  " la 

2d 1,2-Di bromo-3-chloropn3pane 4.GE-01 . 4.0E-01 • C " " "AQUIRE 

1,2,3-Trichloropropane 1.3E+O0 20 •: LSEtOO' : c ' AQUIRE 

Benzyl Alcohol 8.6E-03 •.'5.9E-01;':'-, , D " O R N L C V s " " 5.9E-01 1 
Benzaldetiyde 1.6E+00 •.: 1.6E+00. F ECOSAR 

Ca pro lactam 8.5E+0D , ; . 8.SE+00 F """ ECOSAR" 

Isophorone 1.2E+01 4 1.2E+00 1.3E-01 1 •4..- 1.3E-01., G " ' s t a t e WQC " 

1,1'-Bi[^enyl 2.3E-01 1a 1.4E-02 : 2.3E-01 • .• '"c' AQUIRE 

Ethyl benzene 3.2E+00 4 4.5E-01 9.0E-03 1b 7.3E-03 """ 3 6 E f f i "  " 1 :•:. 3.6E-02-v.-r' G State "WQC 

Styrene • 5.0E-02 2d :. ,. 5.0E-02-^i . ' C " AQUIRE 
4.4E-01 1 

• _ • • 

n-Propyl benzene 3.6E-01 2c .- 3.6E-01.-.. C AQUIRE 

ri-Butyl benzene 4.9E-01 2a 4.9E-01' : ; 0 AQU'IRE' 

2,4-Di methyl phenol 2.1E-01 4 2.1E-02 2.1E-01 1b " 2 . 4 E - 0 3 " " " " 1  " • . 24E-03 ••: G " s t a t e W Q C 

4-Methyl phenol 1.4E-01' 1.4E-01 ••;•: F ECOSAR 

m&p-Xylene 4.0E+Gr ' 2b 1.8E-03 c AQUIRE 

1,3,5-Triniethylbenzen e 1.2E+O0 2c .:, .1.2E+0Q ... c AQUIRE'" 

Toluene "" "1.8E+00 4 " 1.8E-0f" " ' 6.0E+00 2b 1.3E+0Q 1 9.8E-03 " 1.4E-02'  " ' 1 . ••. .1.4E-02;t:'>|'. G Slate WQC""" — — Phenol 2.6E+00" 3 'ze'E-di - • 4.OE-O2"" 1a 2.0E-01 1 5.6E-03 1 • ; .5 .6E-03^" . . G s¥te"WQC 

Total Xylenes 7.4E-01 " lb 6.2E+01""" 1 1.3E-02"~" 7 .4E-01 ' C AQUIRE 

sec-Butylbenzene 1.5E-02"'"' ..: • 1.5E-02.. F ECOSAR 

3+4-Mettiylphenols i.4E-flr •• ••1>tE-01--- , F ECOSAR 

3enzene 5.3E-01 • 4 5.3E-02 4.6E-OI'"" l b """9.8E+0"! " 2 " 1 3 E - 0 1 "  " 1 5.9E-03 G State WQC 

D-Xylene 1.2E-01 " 2c X ' - - ' 1 . 2 E - 0 1 ••: [ C AQUIRE 

2-Methylphenol 4 9E-01 1 1.3E-02 " • : 4.9E-01 • • D ORNL'CVS 
"5.9E-03 1,2,4-Trimethylbenzene 7.2E-01 2c 7 .2E-0r C- AOli lRE 

lert-Butyl benzene 8 2E-01 2d J ••8.2E-01-:.,' ' C AQUIRE 

Isopropylbenzene 1.2E-01 2c • . 1.2E-0T.:: ; c AQUIRE 

3-lsopropyltoluene 4.4E+00" 2c" 4.4E+00:'.;. . 0 . AQUIRE 

4-Nitro phenol 15E-01 3 8.3E-02 4.8E-01 1 3.0E-01 - 1.5E-01 .> . ; "NAWQC" .̂. A 
4-Broniophenyl-phenylether 1.5E-03' • . . 4 . 6 ' E - 0 4 . - ' ' ' ? State WQC^" G 

4-Chlorotoluene 8.8E-02 2d "'8.BE-D2 :. C AQUIRE 


1,4-Dichlorobenzene 7 6E-01 3 1.1E-02 2.7E-01 la "1.5E-62' •• •,!., 7.6E-D1„. ,• A • " " N A W Q C  " 

4.0E-Od 
3ra mo benzene 2.5E-01 " . iso2.5E-D1  v . F ECOSAR 

MACTEC Engineering and Consult ing, Inc. 
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TA\ 0-1 ( 
SUMMARY OF APPLICABLE STANDARDS, C R I T E R I A  , AND OTHER BENCHMARKS FOR SURFACE WATER 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restorat ion Project Super fund Site 


North Providence, Rhode Island 


Freshwater 
Region IV £ 0 s Rl State £ Selected 

chronic AWQC 0 
z Screening z Chronic ORNL Tier II ? z Surface Water z Selected z 

or guidel ine" z ORNL Chronic z Benchmark 

Chemical Name Values" AQUIRE*^ Values ' ECOSAR' Standard" Benchmark" Basis Values" 

Chlorobenzene 5 0E-Q2 3 2-OE-01 5-9E-02 ID 12E+00 1 6 4E-02 1-8E-02 1 18E-02 G State WQC 

Hexactiloro benzene "5-0E-02 3 """'"1-6E-02 1a 5 OE-02 " A  " NAWQC' „ 
1,2,4-Trichlorobenzene 5-0E-02 3 " T - " 5 E 5 ) 2 " " '4-1E-01 " " l a 1-1E-01 1-7E-03 1 17E-03 State WQC 


- •2,4-Dich lore phenol, 3 '7E-Ol "~ ' 3 •3"-7E-62 7-DE-02 "ia" Z 2 ' E - 0 3 ~ 1 22E-03 i l  State WQC 

2,4-Dinitrotoluene 2-3E-0"l 3 3-1E-0i 'zOE-02 1a 3:4E-02 3 4E-D2 t l State WQC 

2,4-Dinitropheno] ~ 6 - 2 E - [ ) 3 " ' 2-3E-03 6 9E-04" 6 9 E ^  . Slate WQC ."*. 
4,6-Dinitro-o-cresoi """2-'3E-a3' "6-4E-03 30 2 3E-03 Region IV 

1,3-Dichlorobenzerte ~7-6E4)1 • 3 5-0E-02' "•" "5-6E-OI" 1a ' 7-1E-02"' ~ 8 7E-03" 8 7E-03 State'wo'c 

4-Chloro-3-methylphenol ' ~ " 3 - 6 E - D  3 ' 4  ' " 3-OE-D4" 3 0E-03 NAWQC -2,6-Dinitrololuene 2-6E-02""" 2 6E-02 " ' ECOSAR" 

1,2,3-Trichlorobenzene "~ 5-OE-02 """ 3 """4-0E-02 2c 5 OE-02 - A NAWQC 
• y — 

Pentachlorophenol 6 7E-03" ' 1-3E-02 6'7E"'b3 1 67E-03,--,.,' A NAWQC 

2,4,6-Trichlorophenol """3.2E-02.... 4 3-2E-03" "" 6.5E-01" l a 3.6E-04'" " 1 3.6E-04. . .• State WQC 

2-Nitrophenol " " "15E-01 "3" 3-5E+00 ' 5E-oi:;;;;i NAWQC ""• "A " 

2-Ctilorotoluene •"4!OE+00' 20 40E+00 .::• AQUIRE"' si-? 
1,2-DichloroberEene 7 6E-01 3 " 16E-02 ' ' " " " "4OE-OI" la " 1.4E-02" """ 1.8E-03 r 1 ii4ii ' - "G " '"StateWQC^" 

2-Chlorophenol 4 4 E - 0 1 . . . . " " ' 4 - 4 E - 0 2 " " " 8-OE-02 • " la " " 2 9E-03 " 1 G State WQC"" u
2 9E-03"^ " ' — 2,4,5-Tnchlorophenol ' " • 4'5E-02 4 ' " 3 4E-02" • ' l a 5 ' lE-04 ' 1 ' G " s t a t e W Q C S1E-04---: 

3 OE-02- , -Nitrobenzene 2 7E+00" • 4' 3 0E-D2" 1 G """state" WQC 
— •' J i i 

Anthracene "  " 1-3E-04"" ID •goE-oT""" ' ' " i ' ' ^ •7-3E-64' •• 1 3E-04T':i;"- C AQUIRE"= 

Pyrene 4-0E-04 lb" 4 0E-04A>: | c" ' "AQUIR'E"' 

Benzo(q,h,i)perylene "" 2 -7E -D1" ' 2-0E-05 " lb" 2 OE-OS.-^.-' "c AQUIR"E 

lndeno(1,2,3-cd]pyrene • • • l " dE -03 " ' " 10E-03 ; - ' ; i F ECb"SAR 

Benzo(b|fluora nttiene 4-2E-04 l b  ' 4 2 E - 0 4 ;  ̂  •"c '"AQUIRE 

Fluoranthene ' '4-0E-01 4" 1 5E-02 " 2 """'•4;4E-03"""" 1 44E-03':-E.. State'WQC 

Benzo(k)fuoranthene ' • • l -4E-d4' • " lb 1 4 E - 0 4 y * ' c AQUIRE ' .. 
ftcenaphttiylene 5-0E-02 5 0 E - 0 2 - - , t F " 'ECOSAR 

Chrysene 4-OE-02 7-0E-05' •" " l  b 7 OE-05 n AQUIRE 

Benzo(a)pyrene J " l a " " "3-0E-04" " 2 '" " ' 1 4E-05"" " 5 0E-03;::S:i AQUIRE " 5-OE-03"'" 

' " "4-OE-05""" c 1D ibe n zo(a, tl )anthra ce n 8 '"it)" ' 4 0E-05:--. i , 'AQ'UI'RE -3enzo(a]anthracene " l b • 6 5E-D4~ ' " 2 2-7E-05 1 OE-03 , AQUIRE " • l -OE-03 ' " ' c 
Acenaphtliene 5 2E-01 " 3 1-7E-02" ' " 7-4E-02" ""f 1-9E-03 1 1 9 E - 0 3 , - G State WQ"C 

' - " - " • — Phenanthtene " "6,3E-03" "" 3 2.OE-OI" ' " 2_ . 6 3E-03.- .; A •" ' N A W Q  C — -Fluorene 3-9E-03~"" 3 9E-03 . E "" TierTl" 

Naphthalene ' " " " 6 ! 2 E - 0 r " ~ ' " 3 " " 6^2E-02'" " """ i. IE'-OI_ " '^ia' •6 -2E-0 f -"" 1-2E-02' ' " - ' 2 - 6 E - 0 3 - - " 1 < 2 6E-03.-"_ G" 'slate WQC —-Dibenzofuran ' " " " l - O E + o b " •"3-7E-03" 1 OE+OO:,--"-; D" " " O R N L C V s 

Petylene 1-8E-03 18E-03 F "ECOSAR 

2,6-DI melhylnaphthalene 2-8E-02 2 8E-02^: ' ' - F ECOSAR ...... — "- _ 
1 -Melhylnaphthalene 5 3E-01 2 i E - 0 3 ~  " 5 3E-01,';.::':, D ORNL CVs 
2-Melhylnaphthalene 1 5E-i)1 ID 1.5E-01 C AQUIRE ^^ 

MACTEC Engineering and Consul t ing, Inc. 
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TABLE D-1 


SUMMARY OF APPLICABLE STANDARDS, CRITERIA, AND OTHER BENCHMARKS FOR SURFACE WATER 


Basel ine Ecological Risk Assessment - inter im Final 


Centredale Manor Restorat ion Project Super fund Site 


North Prov idence, Rhode Island 


Freshwater 

Chemical Name 

cf t ror ic AWQC 

or guidel ine" 
z 

Region IV

Screening

Values" 

§ 

f Chronic 

AQUIRE'= 

0 
z 

ORNL Chronic 

Values' ' 

3 

& ORNL Tier II

Values" 

2 
? 

ECOSAR'

0 

^ 

Rl State

Surface Water

Standard '

 s 

a 

^ 

Selected 

Benchmar1(" 

0 
z 

Selected 

Benchmark 

Basis 

2-Ctiloronaptithalene 1-6E-01 4 1.6E-01 A NAWQC 

BAPEQ 2-2E-03 .  , 2.2E-03 -, F ECOSAR 

High Molecular Weight PAHs A 

Low Molecular Weight PAHs '-"'"' -̂ >V A 

Total PAH A 

Bis(2-ethylhexyl)phiha!ale 3 OE-04 'l-'lE-OI 1a 91E-01 1 3.0E4)3 1-2E-02' " l " : i1.2E-02 "  G "•"state W Q C ' " 

Di-n-octylptithalate 3-0E-03 3 7-1E-01 2 • P 3.0E-03 A NAWQC 

Dimelhylphlhalate 3-0E-03 3 3-3E-01 1-5E+01" 3I7E-02"'"" 1 ••'• 3.0E-03  •. A NAWQC 

Diethylphthalate 3-DE-D3 3 5-2E-01 3-OE+OO^ la 8-6E+01 4 2-1E-01 ... 5-8E-02""" 1 , , 3.0E-03 .- • A NAWQC 

Di-n-Butylphthalate" 

Butylbenzylphthalate ^

3-0E-03 

 3-0E-03 

3 

3 

9-4E-03 

2-2E-02""" 

7-0E-01 
2 

3-5E-02 

"1-9E-02 - "~ i"9E-03 " 1 

,  ; .;• 3.0E-03:

i - .E- i> 

 •• "  A ' 

G 

' "  " NAWQC 

"s ta te WQC"" 

4-Nitroaniline 
- • -

*•• 3-3E-02 , . 3.3E-02 ' . _ F  ̂  "ECOSA'R 

4-Chloroaniline "2 7E-05 lb ..2.7E-05' • . . C AQUIRE 

2-Nitroaniline 2-3E-02 f 2.3E-D2-.' •-;:" F ECOSAR 

3-Nilroaniline 3-4E-02 • 3.4E-02 F ECOSAR 

3,3'-Dichloro benzidine 1-1E-01 ' 1b C AQUIRE 

N-Nitroso-di-n-propylamine 5-8E-01 4 -.•^^;i5.8E-01 • ; •  A " NAWQC 

N-Nitroso-diphenylamine • 5'8E-01 4 5'9E-d2"" 3-3E-01 'l 2-1E-01 " 6"-5E-03~ l  " 6.5E-03 _G_ ^,^State'WQ"c_ 

alpti'a-BHC' 5 DE-01 l-dE-02 Sb 9-5E-02 2 2-2E-03 5.0E-01:: B Region IV 

beta-BHC 5-OE+OO 9-5E-02 2 2 2E-03 5.0E+60 ,: B Region IV 

delta-BHC 9-5E-02 
2 

2-2E-03 - :,-..| 9.5E-02.. ,, ORNL CVs " 

4-4'-DDT 

gamma-BHC 

Methoxychlor 

1-0E-D6 

9-5E-05 

3-0E-05 

1 

2 

1 

1 -OE-06 

8-OE-05 

3-0E-D5 

2-6E-04 

1 OE-05 

3b 

^a 

1-6E-05 

3-3E-03 
2 

3 

1-3E-05 

1 9E-05 

1-OE-06' 

B-OE-05 

1 

1 

- 1.OE-06 • 

• 8.0E-05 

_ ; ^ 3 . 0 E - 0 5 :  ; 

A 

B 

A 

NAWQC 

Region IV 

NAWQC 

M'-DDD 6-0E-05 4 6-4E-06 1-8E-04 1a 17E-03 1 1 1E-05 -' •e^oE-ris:. •. ""A" NAWQC "" 

1,4'-DDE 1 1E-01 4 1-1E-02 1-7E-03 la I . I E - O I : : A NAWQC" " 

Toxaphene 2 OE-07 1 2 5E-07 2-0E-07 1 •  2.'OE'-07 •.. ' A NAWQC 

Heptachlor epoxide 3-8E-06 1 3-8E-06 3-8E-06 1 •" 3.8E-06 ̂  A" NAWQC '  " 

Endosulfan sulfate 5-IE-OS 5.1E-05 "E"" Tier II 

Mdnn 3 OE-04 2 3-0E-O4 l b 3-C1E-03 2 .'•3.0E-04 A NAWQC "• 

Endosulfan II 5-6E-05 1 5-6E-05 9-7E-06 5-1E-05 5 6E-05 1 " ^ :5 .6E-05 •':,;. "  A NAWQC 

alpha-Chlordane 4-3E-06 1 .4.3E-06 ' "  G ""state'WQC 

^amma-Chlordane 4-3E-06' 1 4.3E-06 G StateWQC 

Endrin ketone 2 2E-02 2.2E-02 F " "  " ECOSAR 

Technical Chlordane 4-3E-06 1 4 3E-06 1-1E-Q3 3 4-3E-06 1 4.3E-06. . A" '"NAWQ"C 

Dieldrin 5-6E-05 i I-9E-D6 3c 1-9E-06 1 .,-, 1.9E-06 B Region IV 

Endrin 3-6E-05 1 2-3E-06 2-0E-04 2-3E-06 1 - 2.3E-06 : B Region IV 

Endrin aldehyde 3 2E-02 :••.• 3 .2E-02" '  F" ECOSAR ' 

Hep la i^ to 3 8E-06 I 3-8E-06 1-3E-03 1 6-9E-6"6 3 8E-06 1 "..• 3.8E-06'.;.,^ A  ' NAWQC 

Endosulfan 1 5-6E-05 1 5-6E-05 5-1E-05 5-6E-05 1 •. 5 . 6 E - 0 5 ;  - A NAWQC 

MACTEC Engineering and Consul t ing, Inc. 
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( 
SUMMARY OF APPLICABLE STANDARDS, CRITERIA, AND OTHER BENCHMARKS FOR SURFACE WATER 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Freshwater 
Region IV p>. D Rl State Ji 3 Selected chronic AWQC V Z 

z Screening 2 Chronic i ORNL Chronic ? ORNL Tier 11 ! Z Surface Water z Selected Benchmark 
or guideline" 

Chemical Name Values" AQUIRE' Values' ' Values" ECOSAR* Standard^ Be no Iim ark" Basis 

2,4,6,8-7 COT A. ...-. -"-
Da lap on 8-8E-1-OI ' 8 8E+01 . ' •F " " E C O S A R " "Z..'.Z-ZZ7 
Dinoseti -•-•-•", 7-9E-03 3c 1 9E-03-^ : r " ' c ' AQUIRE " Atrazine CO' 1 2E-02 1 """ 1-8E-01 " 3b' 1 .2E-02-: ,1. ": A ; -NAWQC -Dicamba •• 7-8E-02"" 3b 7 8Y-02 c - 'AQIJ'IRE' 

2.4,5-T 3 1E-01 3c ~ 3 lE-01.- - • c AQUIRE -
i^CPA """ 1-5E-I-00 Be" 1 5E+00^ •: AQUIRE -
2 4-D 1 7E-01 3B 1 7E-01;;.-; AQUIRE 

- •  - : — — ; • • -"2,4-DB 1 5E-01 3c 1 5E-01!^...^'.' c AQUIRE — 
Diclilorprop " ' 2-9E-02 Be 2 9E-02 ••..-• AQU'IRE ..... r. 
MCPP 2-7E+00 2 7E4-00 • F ECOSAR 

2-4.5-TP (Sitvex) 6I8E-03 3B 6 8E-03""- C " AQUIRE — ; Aroclor-1260 1.4E-05^ ^ 1-3 " 0 3 " "  " 9"4E-02 1-4E-05 ~ 1  ~ 1 4E-05.' B" Region IV 

'\roclor-1254 1.4E-05 1-OE-04 4 3-3E-05 1-4E-05 1 1 4ET05 . ' .. B Region IV 

Aroclor-12 B8 3-3E-04 3 3E-04 ••• F ECOSAR

'\roclor-1221 -• -- 1.4E-05 B-OE-02 "T 2 8E-04 1-4E-05 1 1 4E-05 •'•>• B Region IV"' 

_ „ 

— ; ^ — 
Arocior-1232 ' 1 4E-05 1-2E-01 1 5 8E-04 1-4E-05 1 1 4E-05 •••-' B Region IV" 

Aroclor-1248 fl;so: 1-4E-05 J 8-1E-05 1-4E-05 1 14E-0S .". B Region IV • . — ; — 
Aroclor-IOIB " C  t 1-4E-05 1-4E-05 1 1 4E-05 .-• -p. B Region IV; - - '.S Aroclor, Total 1-4E-04 . 4 1-4E-04 1 4E-04'i^*?- D ORNL CVS - - ^ 
Polychlotinateil biphenyls (PCBs) 1~'4E^)5 Y-4E-04. .. . 4" T-4E-04 1 4E-o"9^i^" "A NAW'QC ~ . 
Aroclor-1262 3-3E-04 * 3 3E-;04-, :•:'! F ECOSAR - - _ - 
Arocior-1242 1-4E-05 4-9E-03 3 5 3E-05 i-4E-D5 1 1 4E-05; ' :- B Region IV — 
Chromum III 2 8E-02 1 , 1-2E-01 4 4E-02 2 6-7E-02' 1 2 BE-Oa;^'^- A ~ ^ NAW"Q"C ,
Chromijm III (dissolved) 2 4E-02 1 5 7E-02 1 2 4E-02t,-,"' A NAWQC 

Arsenic V 8-5E-02 4 4-8E-02 4 3-IE-OB 8 5E-02-7>f.' A NAWQC -

Chromum VI (dissolved) ' " " ' I - I E - 0 2 ' 1 ' ' " " " " i 1E-02 l"~ * 1 1 E - 0 2 ; - i : - . A ^^"NAWQO 

Arsenic III 1-5E-01 ~ ' i  " ....1 9E 01 9 'lE-oT 2 1 5E-Q1 
1 

1 5E-01 • A NAWQC 

Mercury (nietliyl) 4-0E-O5 2 2-8E-06 4 OE-05 .:•'••. D ORNLCVs 

Aluminum B-7E-02 . . . . 1 8-7E-02" 4 6E-01 4 8 7E-02*" 8 7E-02;''.! A NAWOC 1 
Iron 1-OE+OO 1 1-OE-fOO 1 6E-01 2 " 1 OE+OO: A " " " N A W Q C . . . 
Lead 5-4E-04 1 "1-3E-03 1 2E-02 2' "" 5I4E-04 5 4E-04 ; -.; ' " ' •NAWQC. . . 

. . . .5-4E-04 ""'" •
Lead (dissolved) 1 - 5-4E-04-". 5 4E-04"'r-- -A'; NAWQC, 
Magnesium 8-2E-I-01 2 8 2E+01, ORNLCVs' 

^ ' . ' - - - " • 1 

•lulanganese ' " ^ • l - IE - fOO" 2 "•< 1-2E-01 1 1E+00. : " D " ORNL CVs " 
lulercury 9-1E-04 1 2 3E-04 1' 1-3E-01 • 1 2E-05 1 2E-05'̂ -: " StateWQC"" ..- 1 
lulercury (dissolved) 1 G7-7E-04 . ' 1 2E-05 2 1E-03". 7 7E-04 .• A" NAWQC 
lilolybdenum B 8E-01 "[ 2 37E-01 " '  " 8 SE-01 D" ORNL CVs 
Nickel • • 1-6E-02 1 8 8E-02 5 OE-03- " 2 4 9E-02 1 1 SE.02''. : "A' NAWQC 
Nickel (dissolvea) 1-6E-02 1 "' 4 9E-02 1 1 6E.02 A NAWQC 
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TABLE D-1 


SUMMARY OF APPLICABLE STANDARDS, CRITERIA, AND OTHER BENCHMARKS FOR SURFACE WATER 


Chemical Name 

Silver 

Silver (dissolved) 

Thallium 

Antimony 

Arsenic 

Arsenic (dissolved) 

Banurr) 

Beryllium 

Cadmium 

Cadmium (dissolved) 

Chromium 

Cobalt 

Copper 

Copper (dissolved) 

Vanadium 

Zinc 

Zinc (dissolved) 

Selenium 

Selenium (dissolved) 

Nitrate 

Nitnte 

Cyanide 

Sodium 

Calcium 

Carton disulfide 

Potassium 

Benzoic acid 

Cart)azole 

Ammonia 

2-3-7.8-TCDD 

Freshvjater 

cnronic AWQC 

or guidel ine' 

3-5E-05 

3-0E-05 

4-0E-02 

1 6E+00 

15E-01 

1-5E-01 

5-3E-03 

9-7E-05 

9-4E-05 

2-9E-03 

2-7E-03 

3-7E-02 

3 7E-02 

5 OE-03 

4-6E-03 

2-2E-02 

2-QE-Q3 

3-OE-MDO 

1-0E-08 

at 

0 
z 

2 

2 

3 

3 

1 

1 

3 

1 

1 

I 

1 

1 

1 

1 

1 

1 

3 

1 

3 

Baseline Ecological Risk Assessment  Interim Final 

Centredale Manor Restorat ion Project Super fund Site 

North Providence, Rhode Island 

Region IV £ n- Rl State D 

Screening ? Chronic 0 QRNL Chronic a ORNL Tier II f 0 Surface Water o SelecteQ 0 

Values" AQUIRE" z Values" z Values" ECOSAR' ^ Standard* ^ Benchmarti'^ ^ 

1-2E-05 1-2E-04 1 3-6E-04 3-7E-04 2 3.SE-05 A 
32E-04 2 ""•-. SiOE-OR "• A 

4-OE-03 1 1E-02 lb 5-7E-02" 1 1 2E-02 l-OE-03" " • " ^ " I . 6 E - 0  3 ;•'- i ti 

1-6E-01 
5-3E-02 1a 

6-1E-01 
4 3-0E-O2 1 OE-02 ' " " 

• 1 5E-6 l ' 
•, ; : ,1.0E-02 • • 

. 1.5E-01. ;  : 

G 

A 
1 5 E - 0 1 "  " ••. 1.5E-01 :.:• A 

2-6E+00 lb 4-0E-03 ;v2.6E+00. . 

5-3E-03 5-3E-03 1a 5-3E-03 2 6-6E-04 " 1-7E-04'"' 1.7E-04 ,;, G 

6-6E-04 1-5E-04 2 3-8E-04"'" --: 9.7E-05 ' A 

3-7E-a4'" • 9 . 4 E - 0 5 /  ̂  _A 

A 

5-1E-03 2 2-3E-02 " • 5 .1E-03- . ' • D 

6-5E-03 2-3E-04 2 3-QE-03 -" 2.9E-03 •' " A  " 

3-5E-03" .• 2.7E-03-' • .A. 
1 6E-01 13 8-0E-02 1 2-0E-O2 ••-•: 1.6E-01 .. c 

5-9E-02 3-0E-02 4 3 -3E-02" " j ^ _ 3 . 3 E - 0 2 ^  ̂  G 

3 2E-02"" .• - • 3.2E"'-02 : -  G 

3-0E-03 8-8E-02 1 5-0E-03 :5.0E-03--,'. ' A 

1" 5-0E-03 ,.:,„4.6E-03> ;, A 

9-8E+00 •; ..'g-SE+OO'^-v F 

1-8E-K)0 ... . . • .1.8E+0OJ F 

7-8E-03 1 ..:c. 5.2E-03.-.--.: __B 

6-8E+02 2 --ys^SE t̂'oiP'- D 

1-2E-K)2 2 .1.2E+02'' D 
5 2E-03 4-2E+00 2c 2-4E-01 2 • 9-2E-04 5-2E-b3"'" • 2.0E-03' •••• A 

5 3E+01 2 " . • . 5 .3E+or - ; /  , D 

1-3E-I-01 1 4-2E-02 1.3E+01 • D 

7-9E-02 7.9E-02 F 

1-7E-C13 1 1 • 3.0E+O0 : A 

3 8E-08 la _^1 .0E -08 : - ^ " i .  ; A 

3-OE+OO 

1-OE-08 

Selected 

Benchmark 


Basis 


NAWQC 

NAWQC • 

State WQC 

""state WQC"" 

NAW'QC 

NAWQC 

"""AQUIRE 

•" stale "WQC 

NAWQC 

NAW'QC '" 

"" ORNL"CVs"" 

N A W ' Q C •"•' 

" N A W Q C 

"AQUIRE 

' state WQC 

""" State W"QC 

"" "NAWQC 

" NAWQC 

ECOSAR 
ECQSAR" 

Region IV 

QRNLC'i/s 

QRNL CVs 

NAW'QC' 

"~ ORNL"" CVs'"" 

ORNLCVs" 

ECQSAR""" 

NAWQC 

NAWQC 

MACTEC Engineering and Consulting, Inc. 
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TAf ^ 1 


SUMMARY OF APPLICABLE STANDARDS, CRITERIA, M N D OTHER BENCHMARKS FOR SURFACE WATER 


Baseline Ecological Risk Assessment - inter im Final 

Centredale Manor Restorat ion Project Super fund Site 


North Providence, Rhode Island 


Freshwater 
Region IV Rl State ^ Selected chronic AWQC E 
Screening ORNL Chronic ORNL Tier II I Surface Water S Selected Benchmark 

or guideline" 
Chemical Name Values*' AQUIRE" Values" Values* ECOSAR' Standard' Benchmark" Basis 

NOTES: 
Units in mgi1_ = milligram per liter 

a- Federal Chronic Ambient Water Quality Criteria for Freshv^ater (AWQC) (USEPA, 2002; 1991)- An estimate of Itie highest concentrafion of a material in 
surface vrater to which an aquafic community can be exposed indefinitely wittiout resulting in an unacceptable effect-
Value IS equal to tfie 4-day average concentration that should not be exceeded nnre than once every 3 years. 
[1 ] Chronic Freshwater Ambient Water Criterion 
[2] Acute Freshwater Ambient Water Criterion divided by a ten-fold extrapolafion factor 
[3] Chronic Lowest Obsen/ed Effect Level 
[4] Acute LQEL divided by a ten-fold extrapolafion factor
Hardness-dependent metal criteria calculated assuming water hardness of 25 mg1_ as calcium cartmnate 

b- EPA Region IV Water Management Division, Water Quality Standards Unifs Screening List (as cited in Suterand Tsao, 1996); ail values are chronic screening values-
C- Value from the Aquatic Infomiafion Refiieval (AQUIRE) database; notes refer to the following compilafions 

[1] liMDEP - queries derived during the development of groundwater standards; a - chronic study, b-acute study divided by a ten-fold extrapolation factor 

\2] RoweetaL, 1997- a- Maximum Albwable Toxicant Concentrafion (MATC), b- Lowest Observed Effect Concenfî ation (LOEC), C-EC51/5, d-LCa/SO. 

PI [vlunn and Gilliom, 2001- Most sensifivetaxon indicated a-cladoceran, b-bentfiicmacroinvertebrate, c-fish

d- Lowest chronic value as reported in Suterand Tsao, 1996 
[1] Fish 

[2| Daphnids 

[3| Non-daphnid invertsbrates 

[4] Plants 

6- Tier II Secondary Chronic Value as reported in Suterand Tsao, 1996
1 Value estimated using USEPA ECOSAR program; for multiple QSAR models, most sensitive endpoint used A 50-fold EF used for LC50 estimates and a 5 fold EF used for EC50 endpoints, respecfively
g- RIDEM, 2002
h- Surface water l)enchmah( is selected according to following sequence: 

[1] Minimum of nafionalft^eshwater chronic AWQC (orsunDgate)or RIDEM Water Quality Standard; 
[2] If above unavailable, Regbn IV Screening Value; 

[3| If all above unavailable, lowest AQUIRE value; 

[4| If all above unavailable, lowest ORNL Chronic Value (Suterand Tsao, 1996); 

[5| If all above unavailable, lowest Chronic Tier II valueft^om ORNL (Suter and Tsao, 1996); 

[61 If all above unavailable, ECOSAR estimate-
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TAT"  i-2 TAI
SUMMARY OF ECOLOGICAL SCREENING BENCHMARnfo FOR SEDIMENT AND SELECTED SCREENING VALUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


s e i e c i e o a e m i - A q u a i i c ^ se lec teo 

a or̂ EE 1 NOAA ER- 1 E P A E S G s / % O R N L E q P g O R N L E q P g EqP^>ased |j A q u a t i c ' ^ W i ia i i f e '% Sed iment '? 
at 

o 
C V s " LELs° L s " W A S O V s - '• SQCs ' T ier l l ' CVs" ^ B e n c d m a r l i s ' ^ Benct imaiK' ' ca B e n c t i m a r k " °^ Bencdmarh: ' 

4- Iu lem^-2-Pentanme 3-BE+01 3 S E + 0 1 1 4-3E-I-04 _4_ ••:.-• 3.SE*01 1 -,
1 -Met l iy lcyt lo l iexane 2-OE-i-OO _ ____2-qEt<10__ 1 i 2 E ^ 2 _ ; j £ - :  -
Cyclotiexane " i-5E+od . . . .4.5E+01 - 6 -.-T5E+0ff>: 

• Methyl tert-Bii ivl Etrier 1.1E+O0 - -VL-IE.OO - 1 1.1 E M M - .„.„ --:- - ' 4 
2-Hexanone l'-9E+00" ' " ' . ¥ 1 - 9 E t 0 0 - 1 '9-1E-f02 .: 1 -9E+00? ... 1 

> • 

Acetone "" e'i'E-r̂ oo . - . . . , . ! . . . . ,  . - • 1 '2 !4E+d3 •; •- S-iE.OD ... " ... -—:— .. ". ........ .._, " 4 " 

• • - " . - - • - • • : •  • - " '2-B i i tanone i . a H i 3-8E-I-00 1 •  " " B-BE+04 • • • 'SBE- i -OO- ' . .- - , ,-......- 7-

Mettiyi Acetate ' "~ 2-4E-02 - _ !-4E-D2-.-:". 1 2-6E-f05 4 '•----2-4E-Q2#v: ._. 
Acetopl ienone 7-0E-01 1 2.1E+04 "- ' , - : 7 OE-O 1-'r^ . . .  , . , . . , ••-__ - ". 
cis-1,3-Hct i lon ipropene 2.6E-01 . ^  ' . 2 - E E - D 1 . . 1 12E-K12 , J , - ' - 2 - 6 E - 0 r - - • -. — 4-trans-1 .3 -D lc l i l o topr<^ne 2.4E-01 S- 2.4E-0fer: 1 1-2E-^02 4 . l>- i ;2-4Ei0t„ ' ; , ' : • - —7— i i -DIBromoet i iane ^ ^  ~ 9 3E-Q1 . . • ' i - .S.JE-OtYS" 1 5-BE-I-01 4 •• " 9 - 3 E - 0 t i •—"-— 
T.2-[Jichloroettiane 0-25 T nc " H : - 2.5E-btB~";.. G 7 > E - i - 0 2 ' ' " " 4 ^ - P 2 5 E - M i : - ; : - "- .... : " 77̂ 7S— — " — 
Bis-(2-cl i lorolso|xopyl)6ft ier 6-5E+01 « 6 - 5 E - t 0 i w E i 1 6E-I-03 _5_ -•. 6 . 9 E t ( ] l v ' 

~Bis(2-cl i loroett !y l jet t !er " "4 -4E+00 •K • 4-4E-I-0Q 31 r 1 3-5E+02 4 S i 4 - 4 E * O 0 S e 
;_— „ „ 

• _ _ -
• - _-._-__ — -

Bis(2-cti IOFoettioxy)mettiane 4_5E-tO0 " - 4 - 5 E - t W ^ | 3 1 2-0E+O2 4 

DIlHomocti lotomelt iane i!5E+oo' .-, 1-5E-rt)Q 7 ; 1 1-7E-f02 4 ;4>- i -SE+00V'A --_- _. - -Tetrachloraett iene "  " " iBE- i ^OI t#fEt-8E+Diiti 1 . G-2E-I-01 2 IS: 1 BE-i-OfK,* - . — 
1,3-Dlcli loropropane -—:—-

5-3E-I-D0 "ifk'} ̂ .JtE^^m^ 1 "12E+62 4 . . • . - - - 5 i E . a o . i - .—; .— ,-.
"~ i i 2J5c t * ) r oe t t i ene (els) — :  — —"'- 

— ; - . - „ . o'4 6 4 r nc ;. • t . O E - O U vY "n 1-6E+03 4 
T , .

tratis-1.2-I3icl!lciroettiena - — — 
0  4 ••'6"4 1 no >;< ,4 :oE-o l " , -?> G 2-5E-i-"05 4 ; ' 4-0E-O1 ' 

Ca t txx i tetrachlorlfle _̂  ..' ^ 0-047 "_' 9-5 1 nc T 1 V 4 - 7 E - 0 2 •" " 5-4E-I-02 _4_ vdl :.4.7E-024f .—: -" • ' : — 1,1-Dlchlon^Fi^et te — 
7-5E-01 •-.J: V7-5E-01 >m 1-2E+02 4 a ; Y 7 , 5 E 4 1 i , - - K — ;.• ——-:— -1,1,1 [2-Telracti loroetl iane 7.1E4-00 --.-l"7-1E.OO - .:. 1 4-4E+03 4 >•• 7-1E-K)0' •.__.-_- - - - -Cli lorofonn 0"022"  ~ " ' 0 - 9 6 ^ " 1 nc c i i - ! E - o j - - - : . G 1-5E-f03 4 2 -2E-02 : ) - - -—-— 

Hexacti loroeihane 1 nc V L O E . O  D — G 4 6E+02 6 \ t,oE*oo>;, 
" • • — • • ... " — " — _ — — — 

^ 
4 - C h l o r o p t i e n y r ^ e n y l d t i » ^ 9.SE+03 -.• • f l . S E r t r - " : 1 2-7E-f02 6 •••i';,7E.0i"'t 

1.1,1 -Ti lchkiroelt iane " " " ' O - O S ' " 

'- - ' ~ 9.e"~~ ""i" nc f, 3-0E-02: G 2 BE-f03 A ••. 3-0E-02 
 •} — • - : - -B tomon ie t t i a i e 1.SE-01 .•:-•- i -SE-o^: * 4 .3E+03 4 1 6 E - 0 1 . •.. r 
ChlDtomett iane B ! 6 E - 0 2 V8.6E-02 ' . : • •>•: 1 r i E K )  3 4 • 8-6E-02 • 1 

Dlt j romomethane " "5 -2E-01" 1' 5-2E-01 1 B-BE-i-OI 4 • ; • 5 -2E-0t • 

Bn^mochlorotnetl iane ~ 2 - 7 E - 0 l " _ " ^ 1 -2 7E-01^ 1 _ _2-0E+O2_ _ 4 .•:t 2-7E-01, . . ' - y
Cli lMoel l iane ' 5 . 9 E + 0 l ' ^ ' 

... 
b'^BE+OI i" ^ " ' 1-4E+05"3 ' 4 -- 5-9E- I01 ' • 

• ; 

v iny l Chloride 1.6E+02 ' " .  " 1-6E-I-02 .- 1 ' 8 - 3 E + 0 1 4 • 8 -3EH)1 

l i lethylene Qi londe ' " "" 0 3 7 7 2 2 nc : : - : 3.7E-01M : G _ ^ 4 •E+02^ ^ "4" 3 7E-or 
BrorvHrfoini 0-65 nc -^'eTaElSi.- G ' " " 3 . 5 E - H ) 3 ' " 4" , ' ; - ' • ' e . H W i ; • ' : 

BratTKXichl ixomet iane 1 . 0 E + 0 0 " V \ .a t iany: 2 4 E H 1 2 4 i i ' : i - 1 J I E - K W . "7- - • - - r 
~" 1,1-Dichlotoettiane ' " ' 0 0 2 7 ' 8 4 " 1 ' , " 2-7E-02  7 " G 19E- t05 4 ' 2-7E-02 1 : 

. . . i ,1-Dlcl i loroett iene 35" " " ft 031 1 : . . • V I ' E - K ':: • G 2 4 E + 0 2 " 4 3- IE-Qi a" ,: . .-..,-... 
• ' —  ; • ' • - : - • • - - ' 

Tr ichlorotluoromett iane ' ' 3 .4E4-00""" '-. 3-4E+O0 . 1 1 7E-I-03 4 • •3-4E+O0 W 

~ Dlct ! lo(0(f f luoromet^ane' 1.5E-K)d '" ' - ; 1-5E+06 'v ' 1  ' 7^3e-riJ2 " 4  " • 1 5E-fO0 • .• 

' " l , 1 ,2 -Tr i c l i l o ro -1 ,2 .2  - • 

t r t l i ioroett iane 2.9E4-00 ^ ' ' ' Z . 9 E ' H » ' ' ' •'. 1 3-2 £ ' 0 4 6 t''Z9E*oM 
" ^ Hexachldrocydopenladiene 4-7E-I-00 ; ' : :V4-7E+00|> ' " 1 " 3-7E-K10 B -••'avE.DQ....--

1,2-Dichloropropane 5 0E-I-00 5-OE-i-OO 1 2-2E+03 4 5 OE-fOQ 
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TSBLE I>-2 

SUMMARY OF ECOLOGICAL SCEEENING BENCHMARKS FOR SEDIMENT AMD SELECTED SCREEHING VALUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


s e i e c t e a ^ s e m i - A q u a n c ^ Be lec lea 

OMEE 1 NOAA ER- § E P A E S G s / 1 O R N L E q P ( ORNL EqP g EqP-hased g A q u a h c J Wi ld l i f e 1 Sed iment f 
a 

P A R M 1 E T E R A R C S ' C V s " ^ L E L s ' W A SQVs" ' S Q C s ' T ier 11" C V s " ^ B e n c h m a r k s ' Benchmark* "^ Benchmark " ™ Benchmark ' ^ 

1,1 -2-TriclilOToettiane 12 9 7 1 no 1.2E-I-00 - G 3 2 E + 0 3 4 . 1-2E-I-0O'--- 1 

Trichloroethene * 0 22 ' 33 2 nc 2,2E-~(H ". G _ ^ ' 3 7 E + 0 3 " _ | ' " 4 ' 2 - 2 E - 0 1 _ l i . • i " 

"1 ,1 ,2 i2-Tetrachloroet t>ane 1-4 . 5 - 4 " " " " ' 1" '  G • T -4E- fOO' ; , -.1.. nc • . . 1 - 4 E H ) 0 .'• 2-2E+03" , ' 4 ' "\ 
Hexacli loroButaOiene .• 4:3E-i-00'' 4-7E-I-00'"" ' - 4 7 E , ( 0 0 , - - 1 4-3E+00 - 7 - "2" -
1.2-DiLiroriio-3-chloropropane 3-3E+00 3-3E-^00"'"" 4 ,4E+00 4 3-3EH)0' 

1 1 -2-3-Tncnioropf opane 2-3EtO0 2-3E-I-00 1 1- lE+03 4 2 3E-fO0 

( Benzyl Alcohol booii '" ' " " o ' 0 7 3 " " '  " ' 1 nc . • 1. IE -03 ••-• G 7-OE-H)3 4 ... 1-1E-03 :• 

1 Benzaldehyde 4-6E-01 4 6 E - 0 I - ' ' : 1 f .OE+04 4 -• 4-6E-01 • 
1 Caprolactam 

7 
t -]. . . . 3-8E-01';^"~"" 3 BE-Ot " 2 .4 E+03" 4 " 3-eE-01 • 

1 Isophorone  " " 5-5E+00_^"" _ _ _ 5^5E+0q _ 1 1.5E)-03 4 55E+0O 
J " 1.T-Bi[#ienyl ' •

";_' 1-1 ' nc l-IE-tOO • " G  ' " ~ f , 4 E t 0 2 6 1 1E+O0 

Elhyll>enzene 0-089" 5-4"~ T nc . 8 9E-02 • G 3,OE+03 8-9E-02" : .

S e r e n e ^ 4 0 E - 0 1 _ _ • 4-0E-01 ; • 1 4 6 E - 0 3 4 4-0E-01 ... 
n-E^opylbenzene ' 1 - 5 E + 6 r ' . . ' 1-5E-f01 : i 1 2.9E-I-02 6 . ^ 1 - 5 E + 0 1 : 

n-Buiyl Benzene 9-9E-I-01  ' .  . 1 2,9E-i-02 • 9 - 9 E + 0 1 -••-•9-9E-I-01 6 

2,4-Qmett iy lp l ienM • . . , . 3 SE-o f ""^" • 3-"9EJ1 1 5 7 E + 0 3 - " ^ 3 ^ E " - q i _ _ -""-_- A 
 l-1E-01'_"_'" •- 4 - M e l h y i p i i e n o l _^'_' I T l E - O f • •1 2 1 E + 0 2 . . ' L 1 E - o i  . - , t 

m&p-Xylene 5 3 E - 1 - O 2 " " 
5 , 3 E + 0 2 X - 1 t , 8E+02 7 1-BE+02 


. . . 2-8E-I-01 
1 ,3,5-Tnmdl iy lbenzet ie ' - " : • 2",BE+6i. • . " _ _ " " 2 , tE-i-0) ~6 "2 1E+01 - i 
0-05" ' nc 

..... 
Toluene 6-4 • " 5.0E-02 ".: • G ' " " ' 3 8 E t 0 3 4 " • S - 0 & ^ • 

nc " "P l i eno l 2 - "O-OS?"' 
" 1  " 

• •4 -BE-02 - 2DE-(^03 ' 4 : •; 4 " 8 E - 0 2 ' " 1  " 
1" nc 

. ' 0 048 
_ ^ 0 1 6 ^" 4BE- I -00" " " " 

_GTotal Xylenes ' 4 0 ^ ^ " ' . ' - 1-6E-01:.-- 1.eE-f02 f ' :.' 1 6 E - 0 1 . 

sec-Butyl l ienzene ; . .4.BE-1-OO : :, 1 ZBE- f02 4-BE+00 •1 
1-1E-01 — 7 

" 3 •f4-li1elhyl phenols 1.1E-01 . . " i " 1.7E+02 "7" . 1-1E-01 

Benzene 0 1 6 120 2 nc 1-6E-01 . ' G' 1.3E+03 4 .-.• 1 6 E - 0 1 . . ; . . 

o-Xylene " 1-4E+O0 •• 1-4E-I-00. 1 1.8E-I-02 "7" •• 1-4E-I-00 .'.. 

2-luletfiylptienoi 1 " ' " ' 0 - 4 4 ' i . . 12E-02 nc G 5.7E+02 5 12E-02 

1,2-4-TrirTiethv11>enzHie | _ 2 7 E - i - 0 1 ^ ' ; • ' • 2 -7E- I -01 : ; r 2.1E+01 6 ••-•':2 1 E - ' 0 r •_.. 
terl-Butytoenzene " 9 - O E + O I . : • 9 - O E + 0 1 - ' . "i a9E-i-02 Y . 9TdE-'01 •)
Isopropyl b^ i zene 4 - 8 E + 0 0 _ 4-8E-I-00 1 2.9E-I-02 "e" ..: 4-8E+O0 . 

pJsopropyltoluene" d o i i ' " 4 7 E + 0 2 ~ ' " • . 4 7E-f02 ..' 1 2,9E-i-02 6 • 2-9E-f02 .

4-Mitrophenol ]_ 1 1E-01 • ' 1, i E - o  r ^6 .1E- i -02___ " 1-1E-fl1 •1 .1 
• " • • 

4-Bromopheny[-phenylether no 1-2E-K)0.- G 2.7E+02 6 1 - 2 E f O g : _ ; 


"4-Chlorato l i iene 
 1-7E-i-00_" - - J •7E-I-00- • i . i"E-to"l" 1 7E-I-00 • 

1,4-Dichloroi)enzene' nc . " 3 , " 4 " E - 0 1 ' : ' " ' ' G ~5.9E-^0'1 6 • 3-4E'-0i ' -^ Brorriobenzene 2-2E+00;; I' • 2-2E+00 • ; 1 " " 2 . 3 E t 0 3 " 4 ' 2-2E+Q0 

12 GhloroOenzene 7-3 1 nc "4"lE-"6l . ' G ' 3 . 8 E ' 0 2 " 4 " • , - 4 -1E-01 •• 

Hexai^ loroBenzene "6" • 02 f nc 2 OE-02 . c ' ^ ^ " e , 6 E - 0 t ^ "" 2-QE^lZ 

' " 1 i ,4 -T i i ch lo robenzene nc _,^.•^!6'E-^00,,•,. " 3 .3E+02J ' - ' - 6 " 9'^6E+00 

2,4-Olchlorophenol 0 34 3-7E+00 • 3-7E-^00• „ 'e'" 3 7 E f 0 0 .• "e .oE- l^od 

2T4-Dii i i l roloJuene' ~ •5" 
"2-QE-01 2-0E-01 •-•• 1 "4.6E-1-00 • 2-1)E-"a 


' 2,4-a'ni i ropt ienol 0-41 
 2-7E-03 2.7E-03 •- 1 1 5E+0d 7 2-7E-03 .

' 4,6-Dinilro-o-crEsol 2-aE-03 
 2 ,aE-03 •  " 1 • 5 . 8 E - O I " " 7 " " - 2 ' 8 E - l i 3 - - " 
9 6 1 3-Dichiorobenzene nc .. • 1-7E-I-00 • G 5,9E+01 6 ' • ~ ' \ i 7 & t i a ~ ~ T 

" 4-Ch(oro-3-metnylphenol 17 3-3E-02 • 3 3E-02 1 1, lE-tOI 6 3-3E-02 

2-6-[3irutrotoluene 3-OE-02 • ' " " a ^ o i l i - u ^ 1 9,2E-i-00 5 3 H E " ? "  " 
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SUMMARY OF EC0L06ICAI. SCREENING BENCHHARrw FOR SEDIMENT AND SELECTED SCREENING VALUE 

Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Selected semi-Aquatic Selected 
.la 

OMEE % NCAA ER- % EPA ESGs( 9 ORNL EqP ^ ORNLEqP § EqP-based £ Aquatic <s Wildlife « Sediment 1PARAMETER ARCS" ^ CVs" ^ LELS" ^ LS" ^ WA SQVs' ^ SQCs' ^ Tier I I" ^ CVs" ^ Benchmarks' ' Benchmark' 1^ Benchmark" ™ Benchmark' 

t,2,3-TrichloroBenzene 4-aE+OO • 4-aE+OO 1 3-3E+02 6 'V -4 eS+00:--;- 1 
Pentachlorophenol 7 2E+00 - ''E + OJ> 1 3-8E-01' •4' • •.: 3-8E-01 -2 
2-4-6-Tnchlorophenol 1 4E+0O...." 1 '• 8-3E+00 "ui-i-ho 1 

2-NHrophehol a-6E-02 ^ _ _ 8 - 6 E - 0  2 1 _6-0E+0"2__ "  5 a 6E-02 • 
2-Chlorotoldene 9-2E-f01 : a2E+bT "• " 1  " ' " l - I E + o f " ^ ;•- 1-1E+01 u 2 
1.2-DichloroBenzeneiKi 0-33 nc » :  ' 3-3E-01:-K1 G '2-3E+'02'""" CJ'!-V3-3E-01,'ig 1 

• 1 

6 
2-Chlorophenol - Op 5 7E-0l" •.:t;"i5-7E-0t - i ' ] . 1 1-1E+02 ^ :::'r15-7E-01;;iiSi 1 
2.4,5-TnWitorophenol ' " " '2aE-taa'__ ~ 1 j^ 8-3E+00_|^' ; 2-OE+OO ;. 1^  , . , . . . • : 

Nitrobenzene 18E-f00' |_| .-:.. 1-BE.oo •• 1 " ' "3-8E+02_^_ . 1-8E+00. 1 
l ' 4 

Anthracene ' 0-03162' 1 ' 0-0572'"' 0-22 ' 1 " ^ 0 0 8 5 3  " " B-l' 1 - ' 0 22 ' '" ""'O-O27" T nc 1 / . 2-7E-02 H" "5"-5E+02 • 2-7E-02 . "1" 
1 '_e_Pyrene 0 57 1 0-195 0-49 1 " 6 665 "" i r ' " ' i" ._ ' '3- l ' l '," '_T nc % i : 2 .0E-01 . : • „ - " B " 1-9E+02- 2-OE-01 - : 1 

Benzo(g-h,i)peiylene 0 29 ' 1 0-17^"'^" "1 " l -6 ' "~ 1 nc D _ ^ 2 . ^ + 0 0 ^ _ 
' 2 

. 6-3E-02; 1 
ln(leno(1,2,3-cd)pyrene "" 0-078" 1 0 2 " " "  " 1 ""l-4 "1 nc :•• 6 3E-02 '  D '"5"2E-0'41- ~ H;'-:-5-2E-04 2 

... ° o^^'* _-. ... ̂ ^ q 0 6 3 4 _ 
Benzi>(b)fluoranthene 0-0272^ • f " " ' 0-24 '54 1 	 nc • 2.7E-02 ' . x A 3-7E-04 ' 7 " T«'='3-7E-04-' • 2^ Jo"o634__ — - > - - -	 -Fluoranthene ' 0 06423^ "f ~ 0-423 '1' 0 75 "r 0-6 " " ' ^  _ 16 " ^ "1" II6-2 '"^ '2 ' 16 "2_ nc •' 6-4E-02 V : A 3-1E+02 2 1 
Benzo(k)fluoranUiene " 0-0272' "1 "024 """ 1" ""' 0-0634""" 5-4 "i nc - N;--2-7E-02"'SV A 3-7E-04 '7 ' • V3 7E-04'--V- 2 
Acenaphthylene 0-19 • " " 0-044 0-39 1" nc r"H4 4E-02'-- D 9-7E+01 6 :- 4-4E-02* '.V t 

' l "  """ 
Benzo(a)pyrene 0-35 " 0-15 """ 1 0-37" 1" 0-43 2-5""'"" f ^ ' 1 0 - 6 3 " 2 " ~ 0 - 1 4 " " ~ '.7~77 ~2~ nc s'';fl1-4E-01Sri'o- G 5-3E-03 7 • ::V-5-iE-03:i'S 2 
Chrysene '" 0-5 ^oii'se"' ~i 0' 34 	 '̂  

1 

" 0-384' J_' 6 nc ;*•,;,i-7E-QI;!aa, B 5-3E-04 7 u e 4  4 2 
" l 	 

DiBenzo(a,h]anihracene '"0-00282"_ 2 __0-06_" "̂  	 • f "̂  " 0-0634' "0-47'^'' " 1 nc "S-2-8E-03-V/-* A l-OE-03 7 •;. l-OE-03 ••• 2 
" i 4,1 -Benzotajanthracene 0 26 ' 1 0-ioa'^'" " i" " 0-32"' "" _'_0-261_ _̂  1 " "13 -17" " 2 ' " " o ' - i T " ~2 nc - / " 1 - 1 F - 0 1 W ' B 2-1E-03 7 - •-2-1E-03 2TT.̂ -̂ 1 " i 1 9 " 	 — 

Acenaphttiene 0-19 0-016"" ' • i ' ' _  " 1-3'^~" '2" ' " ' 53 ' f nc S--'1 6M2PV'-'- D '9-7E+or 6 .'8 1.6E-02 
Ptienanthrene 0,204" "" ' 1 0-56 "  0-24 24" 1" l -S" ' 2 " " 59 "2" nc ••;•:• 2-0E-01 -Vr-' B 4-iE+01 6 .V2-0E-01 (,-.-; """  " 

' 20 " " " ' -Fluorene '--- '"0-03464~ " i " ' " 0 0 7 7 4 " • i 0-19 " _ 0 019"^"^'' ' i"" 0-54 	 nc .r-r 1-9E-02;-;,- D 6-5E+00 2 1-9E")2 • 
Naphthalene ' 0 03275" " l """o'-17'6"'" ' 1 ' 0 19 _ 

( 
T-O-'E. ' . '.T::yT 1' 0 24 • • - — - I J —  -

" 1 ' nc -:-,-'3-3E-0SPSW' A ""'84E+'0O 2 .• :'• 3-3E*02; " 
I. 	 2 nc " DiBenzofuran' 	 'i 0,42' ' " " t i o "  ' ' • 4-2E-01 -.- G 6 9E+01 6' . 4-2E-0te •0 79 	 .._

Peiylene 2-5Ef0t • 2-5E+01 1 2-6E+00 2-6E+bo' !v ' 
' 2,6^Dimethyln aphthal ene .... "' "4-aE+OO „ • 4 8E+00 8 3E+01 'e' 4EE+C0>'̂ '

' ~ f-Methyl naphthalene O' 0 7 • " 0 -13" ' ' ' 34™"" 1 " .•7.OE-03 >>..• _.- 83E+01 . 6 7-0E-02 •nc 
•

2-Methy[ naphthalene 	 ^ nc • 7-0E-02 • 
' D 
D 8"-3E+or"" 6 ." .7 OE-02 -.;,, 

" ~ am" 	 - -\ 2-Chloronaphlhalene __||_j,1E+01 1" " ""1-4E+02 6 , : : I ' TE+01SS*  . 

BAPEQ ~ ' ' o ' . 3 5 ~ "i" 0-15 ' f ' * " o ' 3 7 " " " 1" - 2-5 T nc r';Hl-5E-0IsJu; B :!Sl i.SE-a3H-f 
" ~ 0 - ' 4 3 " " 	 - —"— 

High Molecular Weight PAHs 2-9 1 0-ioa I 0 06 47 1 P R O E - 0 2 ' ' C " 6-0E-02 1 
1-7 

Low Molecular Weight PAHs t 0 0774 1 0 19 1 0-552 __̂  68^ 1 -•"• 7,7e-oa"''"'' B • y j E j S ' i 
""Total PAH " 3 553 ' l" 2 28 '2 4 " " " ' i 4-022 " ' " 85^ ' f i-ii2-3E+00K/;:- B 2-3E+0(SV 

Bts(2-ethylhexyl)phthalate | -.,,890 ^ nc ISd 8-9E+i32-'i G 6-8E+00_^ 2 ."•""6-8E+OO5: 
" • • "•" • " "" Di-n-octylphthalate ' ' '" ^ " " -	 2 8E+03 • 2-BE+03 S. '" 1 6-9E-01 2 .-S-9E-0V ' " _.. 

• — : —Dimelhylphlhalate 1-1E-03 - '-.. 1 1E-1I •• 1 1 OE+02 1 i/."."-t-IE-03-"-: 
Diethylphtfiaiate 0-6 G 1-OE+02 1 • 6 OE-01: 

"^ya42_r. 7. 240 . ' f •-- I-A3ET02,:-:. 2 4 2E-O2;- . " Oi-h-Butylphthalate 	
.-

___._ 11_ nc .-. —̂  " E  ̂  6-9E-0t 
~ Butylbenzylphthalate ~ - — nc : . : 1 1E+01 G' 1 5E+00 7 --1-5E+00: :

4-Nilraaniline 1 •'-•'E-03____ '  : S1v7 7E-03p:i;' 1 1 OE+03 4 -IiC?7-7E")3- W- -: — - : —4-Chkiroaniline •  - ' " ' { 7E-05 'iM: 1-7E-05IE_2 1 6-1E+02 4 •=;gl.7E-05'%-; 

2-Nitroanillne 1— - " 1:5E-02 •..••l-5E-02 ,! 1 • 4-9E+02 5 1-5E-02 
— 	 —*--- - -- — • ' _3-Nilroaniiine " 7 6E'-03 • . 7-6E-03 i" 4 9E+02 "5' • 7-6Em3r " 

3,3'-D(chl0T0benzidLne 3-OE+OO 3-OE+OO 1 2-9E+01 6 3 0E+flO 
-
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TSBLE D-2 


SUMMARY OF ECOLOGICAL SCREENING BENCHMARKS FOR SEDIMENT AND SELECTED SCREENING VALUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


se lec teo ^ s e m i - A q u a t i c be iec tea 

a O M E E % [ -10AAER- %  \ 1 EPABSGE; % O R N L E q P | O R N L E q P EqP-based •§ A q u a t i c "^ W i l d l i f e "S Sediment 
z •z. 

PARAME1 ER ARCS' ' ^ CVs" ^ LELS= ^ L B ' ^  [ W A S Q V s * ^ SQCs' ^ T ie r 11° C V s " B e n c h m a r k s ' ' Benchmar t ! ' 1^ Ben i J ima rk ' ' t^ Benchmark ' 

N-N itroso-di-n-propylam me 13E-01 - ' :• l^-3E-Q) • ': , t 3-6E+00 4 1 3E-0I 1 

N-Nilroso-diphenylamine 0 1 1 nc , : " " _ f 0 E - 0 \ _ ^ E 5-4E+01 '  ' " 6 :; ;• H>E<>- \ • 

' • 'a lpha-BHC 0-006 0-12 2 nc " 'v^^B'^OE-Oa.-T C 3-3E-02 5 •:'t '(Lflfi-o's;-:

"• 'beta-BHC nc 4-3E-02 5
0-005 0-12 2 . 5.DE-03 C 5 OE-03 •  • 

• d e l t a - B H C 5 - 3 E - 0 2 " " " 0-003 _ 0-12 2 nc • 3 O 'E^JB " C 4 3-0E-03 " 

' • '4 ,4^-dDT 6-008 ' 3 7E-03 
0 00416 ' 1 0-001 0 00828 2 0-34 0 4 2 2 nc 1-OE-03 'D ' 7 l -aE-03 

' " g a m m a - B H C ' 0-003 5-3E-02"" " -4{ 


0 00237 1 0 00157 2 0 15 3 nc •.•:.-.1-6E-03 •• F ' " I " ' ! 6 " E - 0 3 - .4 

fjlethoxychlor 0 019 nc y , ' 1-9E-02-- • "G" ' ' 5-2E+00 2_ ;. Y "9E-02 

~"4-4 ' -DDD " '0-0O4B8 1 0-008 " '. 0 0 0 2 0-11 1' nc - ZOE-OS 'b ""'"" 3 7E-03_ ~ "7" ••• 2-0E-03 • . 

4,4'-Di i 'E 0-00316 1 ' O-OO5' " 0-0022 " nc J _ 2 -2E-03_ D " 2 - ' l E - 0 3 ' " " 3' ; ••2-1E-03 . 

" 
_.,

-}Toxaphene 1-3E-03 . i - 3E^ )3 ' . 1" 2 5 E ^ r " ' " " " 5 1 3E"^0"3" • 

Heptachlor ^ o x i d e 0-00247 1 0-005 0-24 1 nc ' . 2-5E-63* ." B_ 3,86-02  _ . 6 "2 5 E - 0 3 " ^ - 

" E n d o s u l f e n sulfate 
 ; 0 0055 ^ nc , 5-5E-03 G __2,46E-01';~. '•B' • "5-5E-03 


" ' A i d r i n 
 0 002 0 1 1 nc 'c " 4 - 7 E - 0 2 " 5 '>: 2 OE-03' ; •; 

G 
•} E n d o s u l ^ II 0-0055 nc : y 5-5E-03'- V i 8-6E-01 _ ^ " 7 " 


a lpt ia-Chlotdane 0 00324 1 0 007 0 0005 3 nc 5-0E-O4 ' 4 -OE-O2 ' " ' ' 2 S-OE-04 
.. D 
gamma-Chlordane 0-00324' 1 0 - 0 0 7 ' 0-0005 ' 3 ' nc , 5-0E-O4 ' D ' 8 7 ' E - 0 2 ' "  ' ' 2 5 0E-D4 


E n S i n ketone 0-003 0-00002" nc . 2 0 ^ ^ ( 5 - 'D ^ " " " 6 - 8 E - 0 2  " ^ 7 • " . 2-0E-05 


Technical Chforaane 0-00324 " 1 0-007 0-0005 3" nc ..-•5-0E-O4".-..-l D 8-OE-Or" 3 ':'-" 5 0E-0"4' 

" " ' n e t d r i n 0 -002 ' 0-00002 0 12 ' 1 ' - 4 E - 0 2 1" 
'} 

0 0 0 1 9 ' ^ 1 nc •': 2 - 0 E - 0 5 ' . v . " 5 . • 2-0E-05
0-003' ' ' 0-00002 0-054 " '1 3 6 E - 0 2 " " Endrin 0-00222' 1 nc 2-0E-05 . 'D' '  2 -: 2-0E-05 
0-003 " 0-00002 " E n i t i n aldehyde " 0-00222 " 1 nc ••-•.". 2-0E-06 '• D &.8E-02__ 7 - •-••.• 2-0E-05

. . . . 0 -005 """Heptactilor F" 0-00247 " ; i ~d.ooi-i"" 0 0 6 B _ " 1 nc 1-1E-03 •: - 6 6E-()2 '6- • . . . .1- " tE-03 "f 
Endosulfan 1 "" 0-0055 " ' nc 5-5E-03 : G 4'!6E-o'l  _ ~ "B" .• 5-5E-03 ,,-. . -
Dalapon s ' l E + O O ' " " ' •• -S-IE+OO"^ • 1 2-7E+<12'^'" 5TW+O0 

" 7 

-}DinoseO 6 1E-02 6 1 E - 0 2 ' 1 2-8E-01 6 - 1 E - 0 2 : r 

Atrazine 4 4 E - 0 2 " • 4 4E-02 • • 1 1-7E+02 •.4.4E:O77'. 

'  " D icamba 
 1-2E-01 • : > ; I - 2 " E - O I ' : . ^ t 2-9E+00 45 "••.• i1-2E-01 , • 

" "2,4-5-T 5 6E+0d" ' " " . . • 5-6E+O0 ' . : i 8-2E+00 6 -. •5-BE+OO 

- MCT=A'" ' " ] '24E-i;0l"___^ 2-4E+01 "1 9-7E+0D^ '  7 9-7E+O0" •... -
i O E + 0 0 ' " ' 1 J O E + € 0 5-2E+01 ' 7 - 1-OE+OO 

2" 4 4 E + 0 0 " _ 4 j 4 E + 0 0 _ V ' 1 " " ' "3 - iE+OO"" ' ^ " " l - '•'-- 3 1 E + 0 0 • 2 

[ j ichlorprop 6-8E-01 ' • • • " B - S E ^ J I , - " l l C E t C O ' B ' 6 8E-01 .'" 
\'" MCPP ""3 2 E + 0 1 , 3.2E+01 • • 1 8E+01 " r • 1 8 E + 0 1 

• 

"" 2 ,4 ,5-TP(St lvex)" 3-7E-01 • • 3-7E-01 • : " V • • • 6 - 9 E + o f " " ' 's- ;• ' ' 3 - 7 E - o r - - : -
" ~ A r o c l o M 2 6 0 5-3E-02" " " 4 " 0-005 "4500" 1 nc :,̂  ^ S-OE-OB 0^  ^ - ^ ^ ^ ' • ' • • 
' Aroclor- i254""" """5-5E-02'^" "4 
0 0 6 0-16 1 0 1 9 5 0-81 2 nc . . B-C£-62" " "0" S ^ k / S 2 • 

" Aroclor-1268" ~ O-'OOS' nc 0 " 5 ' 3 E j d 2 " " •4 - V 
S'-0EJD3 

0 005" " I 0 1 2 25 " " i nc 5 0 E - O 3 - 0 - 5 -0E-03 ' 
5-7E-02 

_ ^ ^ 5 - 7 E - 0 2 | " _ _ " ~ ' A r d c l o r - 1 2 3 2 ' ' " ' '  0 005  0 -6 " 1 .  " c " " 130^" nc  . 5 OE-03 4  5-0E-03 

'~Aroc lo r - ' i 24a ' ' " ' " ' " '5 -3E-O2 ' 
0 0 3 ' 1 ' " " nc . 3 OE-02 c 3-0E-02 • . 


Aroclor-1016 

1-8E-01 i i -\

"" 0-007 nc -^ - 7 OE-OB-.:-.. • 7 OE-03-.-1 c 6 

Aroclor, Tota l '^^O'.OBTG' " 2 0-07_ """ 0-0227 • X ' 2 - 3 E - 0 2 - . - • D : 2 3E-02 . •, 
... 
PolychkHlnated Brphenyls 

(PCBs) 0-03162 0-0676 2 0 07 0 -45 , . 2 "-'-' 3 2 ' E - 0 2 - " ' ' A 4-6E-02 5 • v ' 3 2E-02 1 -\
" " A r o c l o r - 1 2 6 2 " " 0-005 2 5 3E-02 "  4 nc '•--: 5.0E-03 -". C • 5 OE-03 -" 

. . .A ioc l6 r - f242 0-005 " a n . . . . nc " 1 8E-01 6 • 
, ' • 

0 1 2  ~ ^ 7 • " _3_ '  5-OE-03 C 5 OE-03- JJ 
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TA( -2 

SUMMARY OF ECOLOGICAL SCREENING BENCHMARrxo FOR SEDIMENT AND SELECTED SCREENING VALUE 


Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Selected semi-Aquatic selecteo 

1 OMEE 1 NOAAER- •§ EPAESGs/ 1 ORNLEqP | ORNLEqP § EqP-Basefl -§ Aquatic '^ Wildlife J Sediment1 i 
PARAfvlETER ARCS* ^ CVs" ^ LELs° LS" ^ SQCs' Iter  i r CVs" Benchmarks' * Benchmark' 1^ Benchmark" ^ Benchmark' WA SQVs' 

lilercuiy (methyl) 8-2E-03 7 1 _  ; 2 
Aluminum ^̂  5B03 2 I ; . . 58E+03___ A 4-4E+01 "5 ' ^ ;4 ,4E+01; ' 2 
Iron 20000 1 :.;. .•2 0E+04 c J- 2-0E+048 1 

" Lead 342 1 358 i 31 1 46-7 490 "2"^ : 3-1E+01 c 1~5E"-fOO '7" 1 5E+00,' 2 
Magnesium 
Manganese" 726 1 4ED 1 ' 1400 '_ 2 :;#:4-6E+02'^:'? r. 'i3E+03 "7 '" F-4 6E+02S,-; ""1"; — 
Mercury —', 0-18 i 0-2 1 0-15 1.6 2 •<Sfc-1-5E-01-rfn D 1-9E-01 6 ?-Ti:-:-'l-5E-oi ,&f 
MolyBdenmi ^""2-8E+00"" ^6 • • 2-8E+00 

c' 
T 

Nickel ' -" ' ^39 "e ~ " l 1 16 1 20 9 "" : 1-6E+017 "" 1-9E+01 "__ "e ,f 1-6E+€1 •}" Silver 0-5 1 1 3.9 2 ,,,STO'E-OI c" -;'"'J -5E+b2 '6 • 5""0E-0i . 
"~ fhailkim ' "^3;2E+00""" 5"" • ••; 3-2E+00; 

35" ""AnSmony 2 2 SV 2 OE + 00 : . D 6-0E-01. .. ^5^ 

Arsenic ' " "12-1" 1 ""~9-79 1 0 "' " l  " 2 . 6.OE+00 - ,  ? c" ""9 6E-01 "4 ~S9-6E-'6'l V -. '2"
19 

Barium _ 5-4E+01 7 2 
' Beiyllium" ' " ' / 2• — - ' ^ • • - r 

1-9E-0r' " T 9 ' E ^ r ~ 
Cadrtaim """6""59"2~" 1 0.99 D£ "T 1 .2" S3 2 :- ; 5 9 E - 0 1 ' 'A 1-9E+00 7 —: 5,9E-01 
Chromium 1 7E 1 81 11a r5V2 6E+01 v; : c 4-6E-01__^_ "3" y ! 4 . S E - 0 1 " ' '2 ' 

'"'CoBalt  P i ~ 1 c 1-7E+O0 '5" ;'51 7E+0Q B;; 2__"_ 56 " i _""43-4'_^ 2'. .,., ™'__
Copper i 1 IS 1 34 34 D ?-;*v1-6E+0ISS, 'c " 1-6E-02 "e •;>"1-6E-02s-Si; 2 
Vanadium i.-w. . . ;..:-_ 2^"_9-6E+O0" 5 .9-6E+C0 - _2"28 - " 31.6_^ 2 -

— . - • - _ _ - - _
" z h c " 1 120 1 ^~"_"iooo"_]̂ _ :--;-~1-2E+02>: - - c ""'"3-7E-01 "3 ••;3-7E-01 : "2" 

" l 5 9 ~ _ " ' '" 121 "T 2 ~1 ;-.-.
Selenium - . . " . ' - j - i ' 5-2E-01 7 - 5.2E-01 J 2 
Cyanide ' j^<, """-"" 0.1 "̂ ~" '"{ nc 1 0 E - D 1 • ' . " c 6-8E-01 7 LOE-Oi; '• 1 
Sodium -,,,,• 

' ; ' - • - - - .. -., ^ ^---;—4- -Cafcium . .""CarBon disul f ide" '" ' " o'-oodss" ' 2 nc '- :8-5E-04 • G 1-4E+02 4 . • 8 5E-04 1- 7 " _ o'^C'. 
PcMassjum -::;"- - ' : . " '  7 ;:/ji 
Benzoic acid _""' "a-gE+do"^^ - :: '• a-9E+00- 1 2-4E+03___ _ 4 •• 89E+00".'". 1 

Cartjazole 0-36 1 nc ••• 3-6E-01 "E I-IE+02'""" '2 --• 3 6E-01 •• 1 

2,3,7,8-TCDD '"0-'6o'o007'2 "2 nc 7 2E-06 E 2-6E-06 6 "•' 2-6E-06 2 
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TABLE D-2 

SUMMaRY OF ECOLOGICAL SCREENING BENCHMARKS FOR SEDIMENT AND SELECTED SCREENING VALUE 


Baseline Ecological Risk Assessment - interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Notes: 

Units in mg/kg (mittigram per kilogram |diy werght]) 

Sediment quality Benchmarks dependent upon organic carBon were calculated using By using an assumed 1 percent TOC 


a- ARCS = Assessment and Remediation of Contaminated Sediments Program; values as denved in Jones eta l - 1997
[1] TEC-Threshold Effect Concentration 

|21 PEC- ProltaBle Effect Concentration (usedvitien no TEC was availai^e), value Is the PEC dvided l)y a factor of 10

B- CV = Consensus Values, values as presented in MacDonald, et a l , 2000a,B
[1| TEC -ThreWiold Effect Concentrations, levels Beloiv which harmful effects a e irtlkdyto be ot)setved 

[2| PEG - Probable Effect Concentrations, levels above which hantifiil effects are likely to be obseived; value isttie PEC divided by a fectorof 10

• C- Ontario Ministry of the Etwironment Lowest Effect Level P-ELs) Provincial Sediment Quality Guidelines as presented in Persaud et al-. 1993 
LELs are levels of sediment contamination ttiat can be tolerated tiy ttie ma|onty of benthic organisms- For organic compounds, generally based on the 5th percentile 
of ttie Screening Level Concentration (SLC)

d- NaUonal Oceanic and Atmospheric Administration (NOAA) Effects Fiange-Low (ER-L) Sediment Guidelines corresponds to the lower lOBi percentile 
of eflects dala for each Wiemical, a range intended lo est)mate coniSlions in which effects would Be rarely oBseived (Long etaL, 1994)- Based o n d  ̂  forestuarine and satwater species 

0- Washington State FreSiwater Sediment Quality Values (SQVs) as presented in CiliBage et al - 1997
| 1  | ProBable Apparent Effects ThrestMlds (PAETs) for Hya/e//a azfeca a(ethe95tn paoenlile olihe rK> "hit" concentrations above the lowest "Isf'tevel; see CiMiage etaL 1997 fcr further explanation- Values not expressed on a cartmn-nomialized BasiS
[2| ProbaBle Apparmt Effects Thresholds (PAETs) for Hyatella azteca based on organic cartion nonnalized SQVs- adjusted assuming 1 percent TOC-

f- U-S- Environmental Protection Agency (USEPA) Sediment Quality Cntena (SQCs) or Equilibriun Paftilioning Sediment Gudelines (ESGs) adjusted by an assumed TOC content of 1 pen^nt

[1| ESGs - EquillBnish Panidoning Sediment Gudelines (ESGs) as denved in USEPA (2000a-b); availaBle for dieldrin and endrin only 
[21 SQCs-SedimentQuality Criteria as derived in USEPA (1988, 1993a.b,c,d,e)

g- Segment screening Benchmarks derived using eqieliBriimi paftilioning assumptions and tiased on Chronic Tier II values; values as summarized in Jones et a l , 1997
h-	 Sediment quality benchmartis (Jones et aL, 1997) derfved using equliBrium paitrlioning assumptions and convention^ aqueous benchmar1(s as presented in Sulci" and Tsao (1996) 1 percent TOC assumed

|1] Based on chronic value forfish
[2] Based m chronic value for daphnids
[3| Based on chn^nic value for non-daphnId inveiteBrates

1- Denved based on equilibrium partioning assuriplirais using sheeted surface water quality screening benchmarks, see Table D-1 Values are presented only for analytes lacking sediment Benchniari<s from other sources, 

j - Value Isttie minimum of ttie available sediment screening BenchmarkS-

K- Sediment concentration protective of semi-aquatic wildlife exposure to sediment via incidental sediment ingestion and consumption of contaminated prey item exposure pathways, value is minimum of selected receptor species 

I- Seeded Sediment Bmchmaft is the lower of the values selected for aquatic organisms and seml-aquatic wildlife receptors 


11] Based on aquatic organtsm
|2| Based on semi-aquatic wildlife receptor 


Prepared By SGD 

Checked by: NAR 
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( (( 
TABIL_̂  iS^ \ 

SUMMARY OF ECOLOGICAL SCREENING BENCHMARKS FOR SURFACE SOIL AND SELECTED SCREENING VALUES 

Baseline Ecological Risl< Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island. 

Equ i l i b r i um Soi l 

O R N L S o i l Reg ion IV QSAR Par t i t i on ing Inver tebra te Soi l .% (0 (0 
to 

Inver tebra te So i l Ear th iworm Based S c r e e n i n g 
CO 

W i l d l i f e ^ S c r e e n i n g | ^ ra 

B e n c l i m a r k s " Bencharks"" Benc l iarks '^ Benchmarks ' ^ B e n c h m a r k " B e n c h m a r k ' B e n c h m a r k ' C A S # C h e m i c a l Name " 
108-10-1 4-Methyl -2-Pentanone 2-OE+02 3-8E+02 2.0E+02 1-5E+03 S 2.0E+02 

3 
108-87-2 1 -Methylcyclohexane 3-9E+01 2-0E+01 • 3.9E+01 • • 7-7E+01 s ; : : ' 3 . 9 E + b i " 

110-82-7 - in iCyc lohexane 1-DE-01 3-7E-^01 1-5E+01 , 1.0E-01-:^- . . 2 2-8E+01 2 . • ^ i ; o E - o i . 

1634-04-4 Methyl tert-Butyl Ether ' 2 -3E+02 1-1E+D1 •: 2.3E + 02'".-;- 3 3-9E+02 2 .• , ; : .2 .3E+O2S-:J 

591-78-6 2-Hexanone r9E-(-0'2 1-9E+01 ••- " 1 . 9 E + 0 2 • 3 7 4E+01 2 -': 7 . 4 E + 0 1 - : 

67-64-1 Acetone "" 3-5E+02" 6-4E+01 f : ; . r3.5E+02 • " 3 " 8-6E+or " ' 2 :8.6E+01 • 

78-93-3 2-Butanone ' 3-0E_+O2 3-8E+01 " , "3.0E+02 •:. 3 3-1E+03 2 : , -v-3.0E+02, ; " 

79-20-9 " ' ' Methyl Acetate 2 - 4 E - 0 1 - ,: "2.4E-01 ^;:: ~A 9^2E+03 ~2 . ! ; : 2 . 4 E - 0 r ' ' / 
98-86-2 Acetophenone 2 OE+02 " 7-OE+OO ,2.0E+02.v-':^: 3 7 3E+02 2 ' i r |^2.0E+02 :. 

10061-01-5 . c is-1,3-Dichloropropene 1-OE-01 2-6E+0D : . 1 . O E - 0 i ; - : ^ 2 2-2 E+01 2 ~ LOE-OI ;:;-•, 

10061-02-6 - t rans-1,3-Dichloropropene 1-OE-01 2-4E+0D : . ' L O E- O I .• 2 2-2E+01 2 • • L O E - O I . ^ - . 

106-93-4 1,2-Dibromoethane 2-4E+02 9-3E+00 • 2.4E+02 , 3 2-1E+00 '  2 •• ^. lE+OO • 

107-06-2 - 1,2-Dichloroethane 4-OE-01 I - 8 E + O 2 " " " 5-7E+01 •"4.0E-01,-.-< 2 2-7E+01 ' 2 4.0E-01 

108-60-1 Bis-(2-chloroisopropyl)ether 1-OE-01 1-5E+02 " '"6-5E+02" , . ^ V ' l . 0 E - 0 1 ' ' - •• ' 2 i -2E+02'" ' 2 .: , LOE-OI :: 

111-44-4 Bis(2-chloroethyl lether . 1-0E-D1 2-'9E+02 4"4E+01 ; i . O E - 0 1  . '  2 l"-2E+bl "2 ;•?•.;'LOE-OI^;:'' 

111-91-1 , . B is(2-ch loroethoxy]methane 
 I.O'E-OI " " " 3 " 5 E + 0 2 " 4-5E+01 ;:^^-,M.oE-oi •'••• ' 2 6 9E+00 2 . ; I.OE-01 ; } 

124-48-1 Dibromochloromethane 
 ' " 2 3E+02 1-5E+dl"" ' ^V.;:^-2.3E+02-^';v 3 6 '2E+00 2" . • 6 ; 2 E + 0 0 - . 
127-18-4 Tetra ch loroethene 
 ~ "  " f -0E-02~ 18E-'-02' :-:• 1.OE-02 V-^ '  2 6 ' I E ' + ' O I " " "2 ; 1.0E-02 

i 42-28-9 1,3-Dichloropropane 
 i - O E - o i " " " " " " l - 4 E + ' 0 2 ' " ' 5 3 E + O I 1.0E-01 . 2'-2E+'o'l ' 2 I.OE-01 

156-59-2 1,2-Dichloroethene (cis) 
 "  ' 1-0E-01 " 7-8E+00 --:•• l.OE-Oi:^^^':; 2 5-5E+01 '  2 . I .OE-01 ' • 

156-60-5 trans-1,2-Dichloroethene 
 I-OE-OI 1 -3E+01 ' " •'i.oE-oi''. 2 ^ 8 - 9 E + 0 3 " ' 2 ' " ' 1 ? O E - 0 1 - " 

56-23-5 Carbon tetrachloride 


1-OE+03 I.OE+O3' 1 1E+02 " ' 2 - I E + O 2 ' ••1.0E+03 ••:- 1 1-9E+01 7- .•„ 1.9E+01,;, 2 
563-58-6 1,1-Dichloropropene 

I-OE-OI 7-5E+00 ' ' " " . :•• 1 .0E-01-" ' 2 2 - 2 E + 0 1 " " "2 LO E-O I . . 

630-20-6 1,1,1,2-Telrachloroethane 


" I - I E + D 2 "• 7 - 1 E + o r : ; - M O E - o i >;; ~2 1-5E+02 2 ,r' l.OE-01=-.L", 

67-66-3 Chloroform 


1-DE-03 1-5E+02" 1-1E+01 ;';;^^^.1.0E-03:::^' 2 '"""8-6E+01 2 ^'^.••L0E-O3^:'-f5. 

67-72-1 Hexachloroethane 


1-DE-01 " '6 -4E+01 6-3E+02 y - L O E - O I .:i , 2 2-9E+02 LOE-OI . ' 


7005-72-3 4-Chlorophenyl-phenylether 1-DE-01 3-7E+01 " 9-9E+04 • . L O E - O I - • '  - 0 1-7E+02' '  2 - I.OE-01 
d ' 71-55-6 ' 1,1,1-Tnchioroethane ' I -OE-OI- •' •„ „ ,V1-2E+02- ' : "- • "-5 0E+01 : ' ¥ - 2 E + 0 l ' 2 


74-83-9 Bromomethane " 2-1E+02 1-6E+00 • • • • - • 2 . 1 E + 0 2 . P S 
 3 3-1E+00 ' 2 ^ 3 . 1 E + 0 0 ; - : 2 
74-87-3 Chloromethane __^ _ _ 1-DE-D1 """1-3E+D2 " 8-6E-01 . . .LOE-OI 2 4-OE+01 -2 •LOE-OL 

74-95-3 Dibromomethane 
 " " 2 -6E+O2" ' "" " " 5-2E+00 ^ H 2 . 6 E t 0 2 ; . - 3" 3-1E+D0 ~2 • 3 .1E+00, • 2 
74-97-5 Bromochloromethane " ,' 2 .4E+02 2-7E+00 t ! r r 2 . 4 E + 0 2 ' i , ' : . : 3'" 7-1E+00 2 ;; V7-1E+00 :•;: 2 
75-00-3 Chloroethane 1-DE-D1 • 1-2E+02 • " " " " 5 - 9 E + 0 2 ^ .:^B;'. LOE-OI V' - " a " 4 - ' 9 E ' + 0 3 " " 2 / . • • L O E ^ i : ; 

75-01-4 Vinyl Chloride 1-6E+03 
1-OE-02 T-OE-02 2 9E+00 ~ 2 ' • i -OE-02-- " 

MACTEC Engineering and Consulting, Inc. 

P:\W9-GVT\COE-NAE\BatteHe\CentEeda(e\T24 - BERAUnterim Final\Appendices\D - Benchmari<s&TRDs\ 
SS Benchmari<s Page 1 of 7 Pages W1W2004 

51226.24 

http:���-�2.1E+02.PS


TABLE 03 

SUIVIMARY OF ECOLOGICAL SCREENING BENCHIVIARKS FOR SURFACE SOIL AND SELECTED SCREENING VALUES 


Baseline Ecological Risk Assessment  Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence. Rhode Island 
Equilibrium Soil 

ORNL Soil Region IV QSAR Partitioning Invertebrate Soil 
Invertebrate Soil Earthworm Based Screening Wildlife Screening 

CAS# Chemical Name Benchmarks* Bencharks Bencharks'^ Benchmarks'^ Benchmark^ Benchmark' Benchmark' 

75-09-2 Methylene Chloride 2-OE+OO 1-8E+02 1-9E+00 2.0E+00 1-4E+01__ 2.0E+00 
75-25-2 Bromoform 2-3E+02' 6-7E+00 2.3Et02^ 1-2E+02_ 

75-27-4 Bromodichloromethane 2-0E+02 ' LOE+of ^2.0E+02^ 8-6E+0b~ 

75-34-3 1,1-Dichloroethane LOE-OI 1-4E+02 8-4E+01" • io'E-cn_ "6-7E+03 

75-35-4 1,1-Dichloroeihene LOE-OI 1-4E+or J.q'E'^1_ " I - IE+02" 

75-69-4 Trichlorofluoromethane 1-0E-D1 "L2E+02 3!4E+01 • LOE-OI, '6-OE+Ol'"' 

75-71-8 Dichlorodifluoromethane 1-0E-D1 1-3E+02' ' l -5E+0 l ' [LO'E^T ' 2-6E+or LOE-OL;,..,
76-13-1 1,1,2-Tnchloro-1,2,2-trifluoroethane LOE-OI 1-0E+D2 2 9E+01 :L0E-OL " 2-0E+0'4 ' 

77-47-4 Hexachlorocyclopentadiene LOE+01 _4-7E+or 1.0E+01 '2-'3E+o"[r 

78-87-5 
79-00-5 
79-01-6 

1,2-Dichloropropane 
1,1,2-Tnchloroethane 

Trichloroethene 

7-0E+02 7-0E+02 
LOE-OI 

l-OE-03 

1-4E+02 ' 
1-8E+02 

5-0E+01_ 
6-8E'+01 

'5-2E+b2~ 

:7.0EtO2 
_LOE-0L 
.LOEVO"? 

"7- '6E '+01  _ 

J-1E+d2_ 
_i!3E+02_ 

79-34-5 
87-68-3 

1,1,2,2-Tetrachloroelhane 
Hexachlorobutadiene 

LOE-OI 
LOE-OI 

5-4'E+b'l~ 
4-7E+01 

7-'6E'+0'I_ 

"3-3E+00 

96-12-8 
96-18-4 
100-51-6 
100-52-7 
1D5-60-2 
78-59-1 
92-52-4 
1 0 0 ^ 1  ̂  
1D0-42-5 
103-65-1 
104-51-8 
105-67-9 
106-44-5 

10838-3/-1 
108-67-8 
108-88-3 
108-95-2 

1330-20-7 
135-98-8 

65794-96-9 

1,2-Dibromo-3-chloropropane 

1,2,3-Trichloropropane 
Benzyl Alcohol 
Benzaldehyde 
Caprolactam 
Isophorone 

1,1'-Biphenyl 
Ethylbenzene 
Styrene 
n-Propyl benzene 
n-Butylbenzene 
2,4-Dimethylphenoi 
4-Methylphenoi 
m&p-Xylene 
1,3,5-Trimethylbenzene 
Toluene 
Phenol 
Total Xylenes 
sec-Butylbenzene 
3+4-Methylphenols 

LOE-OI 
LOE-OI 

6-0E+01 
5-0E-O2 
LOE-OI 

5-DE-01 
5-OE-02 

5-0E-02 
5-0E-02 
5-0E-02 

5-OE-01 

1-5E+02 
1-5E+02 

3-6E+02 

4-7E+01 
5-8E+01 
6-5E+01 
4-5E+01 
3-1E+01 

5 6E+01 
5-4E+01 
6-8E+01 

5-7E+01 
2 7E+01 

3-3E+01" 
2-3E+oV 
7-1E-0r" 
4-6E+00" 
3-8E+00' 
5-5E+01 
1-9E+02 
4-OE+02 
4-OE+OO 
1-5E+02 
9-9E+02 
3-9E+0D 
1-1E+00 
5-3E+03 
2-8E+02 
8-5E+01 
7-OE+OO 
9-5E+01 
A 8E+01 
1-1E+00 

••:t.0E-01 - i '  -

'r. I.OE-01 
:7.1E-01 
_4_.6E + 00_ 

3^6'E+02 

T.OE'+OL 
"'S.O'E-OY" 

^1.0E-01_ 
f4.5E_+0L 
''3.iE+o'l 
3.9E+00. 
5.0E-01_;^ 

~5.'0_E-0'2_

'j'/^yTn 
'i.QE-t iT -i 
'3.bE+01 

'"5.0E'-02 

~2'.VE'+0I' 

's.OE^Ol' 

1 - 6 E - D  V 

3-9E+01_ 
'2-5E+02 
"3-7E+02^ 
8.6E+01 
2-1E+02^ 
8-6E+01 

"L9E+03' 
L6E+O2'' 
1-8E+02 
1-8E+02 
4-3E+02 
8-6E-01 
3-0E+02 
1-3E+01 
1-3E+02 
6-9E+01 
3-0E+02 
1-8E+02 
8-6E-01 

• 4.6E+00 
8.6E+01. 

^5.^E+01_, 
"e.OE+OI 

5.0E-02 
I.OE-01 

'"4.5E+0'f 
'S.I'E+OV 

3^9E+00_ 
^ 6 E - 6 I  _ 

5.O"E-02' 

.1.3E+01_ 
"'5:oi-02.' 
3.0Et01 

'̂ s.o^oT 
"2."7E+0^r 
"i.'o'E-or 
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T A b . D-3 V 
SUMMARY OF ECOLOGICAL SCREENING BENCHMARKS FOR SURFACE SOIL AND SELECTED SCREENING VALUES 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 

E q u i l i b r i u m So i l 

O R N L Soi l Reg ion IV Q S A R Par t i t i on ing Inver tebra te Soi l (0 ta 
(0 cn 0) 

ra Inver tebrate Soi l E a r t h w o r m Based S c r e e n i n g cz W i l d l i f e (a S c r e e n i n g CD CQ 
B e n c h m a r k s ^ B e n c h a r k s " B e n c h a r k s ' B e n c h m a r k s " B e n c h m a r k ^ B e n c h m a r k ' CAS# C h e m i c a l Name B e n c h m a r k ' 

71-43-2 Benzene 5.0E-02 8.8E+01 6.6E+00 5.0E-02 4-5E+01 2 5.0E-02 1 

95-47-6 o-Xylene 5.0E-02 5.9E+01 1.4E+01 " 5.0E-02 • 2-1E+02 1 : : , : :5 .oE-o2 ;••• 1 

95-48-7 - ' ' " 2 -Me thy lpheno l 5.0E-01 4-OE+OO .•-••'• 5.0E-01"';- •• 8 .6E+01 2 . 5.0E-01 .- 1 

95-63-6 1,2,4-Tr imethylbenzene 4-7E+01 2 7E+02 . • . ! - .4 .7E+01v , 8 1-3E+01 ' 2 : : : i . 3 E + ' 0 1 . . - . 2 

98-06-6 tert-Butyl ben zone 3.7E+01 9.0E+02 3 > E + o r  " '• "8 i 8E+O2" 2  ' - 3.7E+01-. 1 

" 9 8 - 8 2 - 8 4"-8E+0l" 1Isopropylbenzene 4OE+OI " " " . 4 . 0 E + 0 r •• • 3 ' " r 8 E + 0 2 2 , , ; 4 . 0 E + 0 t - : : 

9 9 - 8 7 - 6 p- lsopropyl to luene 3 7 E + 0 1 ,  , 4 - 7 E + 0 3 " ^ ;..:; 3.7E+0f.A^: ; 3" " " 1 . 8 E + 0 2 " " '2 ^•'•3.7E+01.' :-^; 1 

100-02-7^ ' 4-Ni t rophenol 7.0E-K)0 7 . 0 E + D 0 " ~ 1.1E+00 -i'V-j.oE+ooy- 1 2-2E+01 2 ••»7.OE+0b;- ; i 1 

101-55-3" 4-Bromopheny!-pheny!ether 3.8E+01 " "i.lE+OI ' i  y 3 .8E- fOt l -v^ " 3 ' " l ! 7 E + 0 2 " 2 . - - S . S E + O I . 
1 

2 . 106-43-4""" 4-Chloroto iuene 6 . I E + 6 1 ' " " 1.7E+01 : i ; ' - : . .6.1E+01:: ;- i . 3 6 .8E+00 2 ^ 6 . 8 E + 0 0 > : : 5 
1106-46-7"""" 1,4-DichlorcA)enzene " Z O E + O I " ' 1 . O E - 0 2 6.5E+01 1.8E+02 :d'^^^2.0E+01^'i^^ 1 3.6E+01 2 p. '2.0E+01. ' : - . '^ 
2108-86-1 -' B romobenzene , 9 .6E+01 2-2E+01 • . • ' r ; ' 9 . 6 E + 0 l ' " • 3 8.2E+01 2 :•;, 8 .2E- f0 i ; ; 
1" " ' 108-90-7"" ' Chlorobenzene 4!O'E'+O"I" ^ " ~ "5.OE-O2'" ' " " 7 ! 6 E + 0 l " 3 .1E+00 C " . 4 .0E+01 - , ' i ^ 1 7.4E+01 2 t ' 4 . 0 E + 0 f , ' 
2 

118-74-1 Hexachloro benzene 1.0E+03 ""2-5E-03 2-5E+01 2-1E+03 •',:.; 1.0E+03,-:- ' 1 5.3E-D1 2 : . " - 5 . 3 E - 0 t : 
1 

" " " 1 2 0 - 8 2 - 1 1,2,4-Tricdilorobenzene '2-OE+OI " ' " " 1.OE-02 5 3 E + 0 1 4-5E+01 ; . . 2 . 0 E + 0 1 . - ' " 2 J E + O 2 2 ^ ' ' ^2 .OE+01 : .r
1 

12b-83-2_.; , ^ ,4 -D ich lo ropheno l ' ^ ' " 3 . 0 E - 0 3 ""a^E+oi" >• : 3 . 0 E - 0 3 : - ; | : '  2 5"̂ I"EVOO ' 2 P 4 3 . 0E -03 - : : 
2 

1 2 1 - 1 4 - 2 ' " " 4 " 2,4-Dini t rotolLene 2 -OE+Oo" ' ", •, 2.0E+00': ' ' - .- "  " I.6E-OI " 2 ' ,;•••: 1.0E-01(;.":, 2 
51-28-5 ' 2,4-Dini trophenol ' 2 - ' 0 E + 0 l "  " 2-7E-02 :V, • . -2 .0E+01; . ;-•• 2 6 .3E+00 1 • - ^6 .3E+00 , -1 ' 1 

' 534-52-1 ' " " •' 4,6-Dini i ro-o-cresol 2-8E-02 • 2 . 8 E - 0 2 , ' " 4 " L O E - O l " " 2 " y 2.8E-02 '•4::l. 1 
" ""541-73-1 "" 1,3-Di ch lorobenzene 1.OE-02 e . l E + O l " " " 2 ' 3 E + 0 2 ' " ' : .. 1..0E-02' . , fi 3.7E+01 2 1.OE-02: 1 

5 9 - 5 0 - 7 " - 4-Chloro-3-methylphenoi 3.3E-01 . : .3 .3E-01 " 4 ' 6 .8E+00 2 ; 3.3E-0T • 1 
606-20-2 - 2,6-Dini t rotolLene 3.0E-01 3.0E-01 • ' 4  " 2 -4E+00 2 3.0E-01,. . 1 

" " " " 87 -6 l ' - 6 """ 1,2,3-Trichicwobenzene 2-0E+01 5.2E+01 " 4-8E+01 :_ . . . .2 .0E+01 1 2-1E+02 " 2 2 
' 8 7 - 8 6 - 5 " yi^^^i^rr 

" Pentachlorophenol 6 .OE+06" " " 2 " O ' E - ' O 3 " ' 7 .2E+01 "^ • ! \6 "0E-K)0 - i ' i - ^ ' ~ ' " ' 2 ' l E + 0 0 " 3 " •:f 2 . 1 E + 0 0 ^ I 2 
' 88-06-2 • > 2,4,6-Trichlorophenol I .OE+O1' ' 1 .0E+o i ' 1.4E+01 'y-p-\.OE-i-oty^ 1 5.1E+00 ^ " 5 . i E + 0 0 ' '  ̂  1 

88-75-5 "'" ' -•2-Niirophenol " " " " ^ 8.6E-OI" "" : 8 . 6 E - 0 i y . • '"4" " " " 4 - 5 ' E + o r " ~2 . 8.6E-01 ' • 2 
95-49-8 

2-Chlorotoluene 5.7E+01 9.2E+O2' ' 5 .7E+01 : . 3" 6"."8E+"do 2 6 .8E+0f f - : . 1 
' 9 5 - 5 0 - 1 " ' '• ' • 1 . 8 E + 0 2 1,2-Dichlorobenzene 1.OE-02 6.6E+OI ' i ' ' ; V ' - 1 . 0 E - 0 2 ^ ' ^ 2 " ^ ' " l . 5 E + 0 2 2 ' i r : : " i .0E-02;r l ' ; 1 

95-57-8 
2-Chlorophenol "1.OE-02"" " •^ " 1 . 0 E - 0 Z i . ' , 2 ' 8 !6E+00 ' 2 ''••- I.OE-02"^'-- 25.7E+00 


9 5 - 9 5 ^ 
 2 OE+01 ' 2,4,5-Tr ichlorophenol " " 9 . O E + O O 4-OE+OO " 9. OE+00 " 1 ^ 5 . 1 E + 0 0 " " " ' . •5 .1E+00 • 2 
98-95-3 

Ni t robenzene • 4-0E+01 4-0E+O1 1.7E+02 .. "4 .0E+01 •-• ' 1  " " ' i . 3 E - H 0 ~ r " 11-8E+01"" 
120-12-7" 

Anthracene . I . O E - 0 1 i r '•'' 3 .9E+01 2 • 3 -4E+02- • V - 1 . 0 E - 0 1 : -. .." " " " "3-OE-Ol" .-.' 1 
1 2 9 - 0 0 - 0 ' ^  ' • 2 -5E+00" " " 2 
191-24-2 Pyrene I.OE-01 3.2E+O1'  ' " • • • •1.0E-01iv:=: 2" ' '1.3E+O2"" ~ ' 2 : i .OE-01; ; . 

6 .6E+00 Benzo(g,h, i )pery lene 1.3E+01 1.3E-f01 3 1.3E+00 2 1.3E+00

MACTEC Engineering and Consulting, [nc. 

51226-24 

P:\W9-GVT\COE-NAE\BatEelle\Centredate\T24 - BERAMnterim Final\Appendices\D - Bench ma rks8TRDs\ 

SS Benchmarks Page 3 of 7 Pages 


file://P:/W9-GVT/COE-NAE/BatEelle/Centredate/T24


TABLE D-3 

SUMMARY OF ECOLOGICAL SCREENING BENCHMARKS FOR SURFACE SOIL AND SELECTED SCREENING VALUES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rliode Island 

Equ i l i b r i um So i l 

ORNL Soi l Reg ion IV Q S A R Par t i t i on ing Inver tebra te JZ) 10 So i l Jo 
V) 

Inver tebra te So i l TO E a r t h w o r m Based S c r e e n i n g 
Ml W i l d l i f e " S c r e e n i n g 

do 
C h e m i c a l Name B e n c h m a r k s ^ B e n c h a r k s " B e n c h a r k s " B e n c h m a r k s " B e n c h m a r k ^ H i 

B e n c h m a r k * B e n c h m a r k ^ CAS# 

193-39-5 lndeno(1,2,3-cd)pyrene 1-2E+01 3-9E+02 :-. 1.2E+01-:. '" . 3 2 IE -03 1 - 2.1E-03-- 2 
205-99-2 Benzo(b] f luoranthene 2-1E+01 2-OE+OI " • 2 . 1 E + 0 1 - : 3 1-5E-03" " 1  " • • 1.5E-03 2 

" 206-44-0 Fluoranthene I-OE-OI 2-6E+01 4-7E+03 I .OE-01 : :•• 2 " 2-1E+02 2" 1.OE-01 , . 1 

207-08-9 Benzo(k] f luoranthene 1-7E+01 1-4E+01 1 . 7 E + 0 1 : - ' 3 1-5E-03 1 '.'. 1.5E-03 •: • 2 

"" 208-96-8 Acenaphthy iene 4-7E+01 3-7E+01 4 . 7 E t 0 1 . , ' 3 6-OE+OI"" 2 • 4.7E+01 • 1 

1.9E+01 3-6E+00 " 1" 2218-01-9 Chrysene :,; 1.9E+01 -• ' 3 ^ 2 . IE -O3 ' " ' ,': • 2. ' lE-03 
1-7E+01 5-3E+02 2 ' 1 " 250-32-8 Benzo(a)pyrene 1 OE-OI 1 .0E-0 f ,,, ' 2 - IE -O2 ' " , 2.1E-02 
1-2E+01 1-7E+01 ' 1 " 2~ 53-70-3 D i be nzo (a, h )a nt h racene : : 1.2E-f01- ,• 3 ' 4-1E-b3 . . 4 . 1 E - 0 3 \ 
2-OE+Ol' 256-55-3 " Benzo(a)anthracene 4-6E+01 • • • "2 .0E+01 : : . - : " 3 " 8-2E-03" '  1 • 8.2E-03' •: 
4-9E+01 83-32-9 Acenaphthene 2.0E+01 3-7E+02 2 . 0 E + 0 r ' - K - 2 6-OE+OI ' 2 2.OE+OT 1 

3-8E+01" 185-01-8 Phenanthrene 1 OE-OI 1 - 5 E + 0 1 " . I .OE-01 2 2-6E+01 ' 2 I.OE-01 : 
4-4E+01 18 6 - 7 3 - 7 " Fluorene 3-DE+01 5-OE+OO •3:oE+oi . ' . ; - ; \ 4-3E+01 2 : . ' : -3.0E+01 
6-3E+01 191-20-3 Naphthalene 1-OE-01 I - I E + 0 2 I.OE-OI-*"'^ 2 ""5-1E+01 2 ' i l>: '1.OE-01 • 
4-6E+01"" 2 

" 132-64-9 """ Dibenzofuran 1-1E+03 • 4.6E+01 •: i 4-3E+or ~2 4.3E+01 
" 1-5E+oi 2 

198-55-0 Perylene 2 5E+02 "' " 1.5E+01:.;, '  3 1-5E+00 '2 . • • • • ;1 .5E+0Ct^ 
3 - 7 E + o r 1 

581-42-0" 2,6-Dimethylnaphthalene 4-8E+01 3.7E+01 •. 3' 5-1E+01 2 , •' 3 .7E+oV: „ : ' 
4-6E+01 1 

5 - 1 " E + 0 1 
4-7E+01 1 

" 90 -12 -6 " 1 -Methy lnaphiha lene 3-4E+02 ? 4 .6E+01 , - . " 3 ' 2 V 4 . 6 E + 0 1 , > 
5-1E"+0" I " 9 l " - 5 7 - 6 " ' " 2-Methylnaphthalene 9-1E+01 . 4.7E+01 . " 3 ' 2 • • . 4.7E+01 _< 

5-2E+01 1 
8-6"E+0" I '9l '-58-7 2-Chloronaphthalene lOE+OO I - I E + 0 2 " " ., . • , - 1 . 0 E + 0 0 : ! L - ' ' 2 "2 ^' .1.0E+00.:,. ' 

1 
'"" BAPEQ BAPEQ 2-3E+02 ' :, ' . . 2 . 3 E * 0 2 " - ' - • • ••2.3E+02 :• 

1 
H M W P A H High Molecular Weight PAHs 1.0E+00 ,:• : 1.0E+00. - V I.OE+'ob.:- 1 

' LMWPAH Low Molecular Weight PAHs lOE+OO 1.OE+00 2 :• 1.0E+00,:? 1 
' "" T O T P A H Total PAH 1-OE+OO ^;,-;i.oE+oo ...- " 2 " , '.k 1 .0E+00- I - 2 

117-81-7 Bis(2-ethylhexyl )phthalate 8 - 9 E ' + 0 2 " " ' ^ • •^B.9E+02 ' : • " 4 ' " " ' 6 - 8 E + 0 0 ' 2 " : " 6 . 8 E + 0 0 '::• 2 
• ' 1 " 117-84-0 Di-n-octylphthalate 2-8E+04 • • 2 . 8 E + 0 4 . - ^A 5-8E+00 5.8E+00 2 

131-11-3 Dimethylphthalate 2-OE+02 2-OE+02 1-1E-02 2.0E+02 , :;' " 1  " 5-8E+00 1 •. 5.8E+00 • 2 
84-66-2 Diethylphthalate 1.0E+02 7-2E-02" ' 1.OE+02 ;; '2 5!8E+00' f 5.8E+00 '-'- 2 
84-74-2 Di-n-Butylphthalate 2 .0E+02 8-OE+OO" . . 2 .0E+02 •; 2 " '5 -8E+O0' 1 ri„ '-5.8E+00.. 2 
85-68-7 1-3E+01 "5'!8E+D0'^ " Butyl t ienzylphthalate 1.3E+01 A 1" ,; 5.8E+00 1 
100-01-6 7-7E-02 ""3-7E+or' 4-Nitroanil ine . 7.7E-02 A "  2 • 7 .7E-02 1 
106-47-8 1-7E-04 " ' 2-2E+01 4-Chloroani l ine • 1.7E-04 . A 2 ... -1.7E-04 1 
88-74-4 1-5E-01 3-7E+01 2-Nitroanil ine . -•. ; i . 5 E - o r •:•;• A 2 •.. .1.5E-01 , 1 
99-09-2 7-6E-02 3-7E+or" ' 3-Nitroaniline 7^6"E'^02 ' ^4" 2 7.6E-02 " 2 
91-94-1 3-0E+01 T8E+01 3,3'-Dichlorobenzidine 3.0E+01 4 ' 2 ' 1.8E+01 
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T A b . . D-3 ( 
SUMMARY OF ECOLOGICAL SCREENING BENCHMARKS FOR SURFACE SOIL AND SELECTED SCREENING VALUES 

Baseline Ecological Risk Assessment- Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 

Equ i l i b r i um 

ORNL Soi l Reg ion IV QSAR Par t i t i on ing 

Inver tebrate Soi l E a r t h w o r m Based 

C A 5 # Chemica l Name B e n c h m a r k s ' Bencharks"" B e n c h a r k s " B e n c h m a r k s ' ' 

621-64-7 N-Nitroso-di-n-propylamine 1-3E+00 

86-30-6 N-Nitroso-diphenylamine 2-0E-I-01 2-OE+OI 7-0E+01 

319-84-6- ' ; • a lpha-BHC 2^5E-03 " r6E+'02' 2 ' - 7 ' E + 0 2 

' " ' ' " 319 -85 -7 " beta-BHC l .OE-03 r D E - f 0 2 2 6E-1-03""" 
™ 3 1 9 - 8 6 - 8 " d e l t a - B H C i-OE-Ol' , , r 8E+0'l " '" " ' " i7 i "E+02 ' 

50-29-3 4,4'-DDT 2 5E-03 6-2E-01 

58-89-9 gamma-BHC 5-OE-05 1-1E-I-02 4-3E-02" ' 

72^3 -5 " Methoxychlor I-OE-OI 3-OE-Ol 

72-54-8 ~ 4 , 4 ' - D D D "  ~ " " " " " " 2-5E-03 5-OE+Oo' 

72-55-9 4 ' , 4 ' - D D E "  " 2-5E-03 2 6E+04" " 

8001-35-2"" ' ' T o x a p h e n e "3-2E+01 1-3E-02' 

1024-57-3" " Heptachlor epoxide 3-OE-02 

"" 1031-07-8" ' • Endosulfan sulfate 2 OE-02 " 

" 309-00-2 " . Aidrin 2-5E-03 7 -4E+01" 

' 33213 -65 -9 " Endosulfan II I-OE-OI 3-3E-02 

5103-71-97-7, a lpha-Chlordane 6-OE + OO"" 

5103-74-2. . gamma-Chlordane 5-2E+00" 

53494-70-5 Endnn ketone I-OE-OI 5!6E+0l" I-8E-1-O2" 

57-74-9 Technical Chlordane I-OE-OI " 4 9 E - 0  r 

60-57-1 Dieldrin 5-OE-04 "" ' " " I - IE-1-O0"" 
72-20-8 Endrin 1 - 0 ' E - 0 3 4 7E-01 ' '" 

' 7421 -93 -4 " Endrin aldehyde 	 1 -0EJ1 1-7E+02 
• 7 6 ^ 4 - 8 ' ' " 

Heptachlor 	 ' " ' TO'E-OI" ' 3 8 E - 0 r 
959-98-8 

Endosulfan 1 	 " roE-oi' 3-3E-02' 
75-99-0 

Dalapon 	 4"2"E'+0'3 5-1E+01 
""88-85-7" 

Oinoseb 	 6-1E-01 
" ' 1912-24-9 

Atrazine 	 ' ~ 5 D E - 0 5 ' " " " ' " 4 4E-01 
1918-00-9"' 

Dicamba 	 2-3E+03 "1-2E-I-00 "" 
93-76-5 

2,4,5-T 	 ' " " 1-2E+03 5-6E-I-01 
94-74-6 • 

"MCPA 	 i -OE+03 ""2-4E-I-02 
94-75-7 " " 

2,4-D 	 1-5E+03 1-OE+01 "94-82-6 " 

120-36-5 " 2 , 4 - D B " " • ' • " T O E + 0 3 • ' " " " 4-4E+01 

Dichlorprop 1 -OE- I -03 6-8E+00 

MCPP 1-2E+03 3-2E+02 
93-65-2 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P \W9-GVTiCOE-NAE\Battelle\Gentredale\T24 - BERAMnterim Final\Appendices\D - Benchmarks&TRDsi 
SS Benchmarks Page 5 of 7 Pages 

So i l 


I nver tebra te 


S c r e e n i n g 


B e n c h m a r k " 


1.3E+00 


2 .0E+01 


::'-v2i-5E-03:..-.:-; 
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TABLE D-3 

SUMMARY OF ECOLOGICAL SCREENING BENCHMARKS FOR SURFACE SOIL AND SELECTED SCREENING VALUES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 

Equ i l i b r i um Soi l 

<n cn CQ ORNL So i l Reg ion IV Q S A R Par t i t i on ing Inver tebra te Soi l tn cn cn 
rz ro roInver tebra te So i l E a r t h w o r m Based S c r e e n i n g CD W i l d l i f e m S c r e e n i n g CQ 

B e n c h a r k s " Benchmarks '^ B e n c h m a r k ' B e n c h m a r k ' B e n c h m a r k ' C A S # C h e m i c a l Name B e n c h m a r k s ^ B e n c h a r k s " 

93-72-1 2,4,5-TP (Silyex) 9-3E+02 3-7E+00 \ 9 .3E+02. i i : ' 3 4-3E+01 2 :. 4.3E+01 - : 

11096-82-5 Aroclor-1260 9-5E+00 3-7E+01" " ,9 .5E+00 7-; '•3 " 2 -8E -02 " ' 2 ' : . 2.8E-02 • 

" ' 1 1 0 9 7 - 6 9 - 1 ' Aroclor-1254 1-7E+01 3-4E+00 1.7E+01-:s: " 3 " " ' 9 - 2 E - 0 2 '2" • . ' 9 . 2E -02 . % 
' " ' l l ' l O O - 1 4 - 4 ~ Aroclor-1268 8 ' -6E+02" '" ' " 8.6E+02 4 2-8E-02 2 2.8E-02 :.; 2 

" ' 1 1 1 0 4 - 2 8 - 2 " Aroclor-1221 3-'5E+'01~ ' 5 - 2 E - 0 2 " " ' 3.5E+01,^--^::! 3 1-2E-01 " 2 " •.'.". 1.2E-01.' . 2 

" l ( l 4 1 - 1 6 - 5 Aroclor-1232 4-2E+01 ' 3-OE-O2' • 4 . 2 E + O I ' ' ; - ' " 3 ^ i .OE-01 ' 3 , I.OE-01 ••. 2 

12672-29-6 1-8E+01 Aroclor-1248 1-7E+00 1.8E+01 • 3 " I -DE-DI 2 • I.OE-01 ;•. 

" - 1 2 6 7 4 - 1 1 - 2 " 
 Aroclor-1016 2-3E+01 5-5E-01" • -2.3E+01 y "  3 ^ 1.1E\01__ 2 . . : - f i E - 0 1 : 

12767-79-2" Aroclor, Total 1-4E+02 '. 1.4E+02:? " 4 ' 1.4E-H32:. 1 
1 3 3 6 - 3 6 - 3 ' " 2 ' 

Polychlorinated biphenyls (PCBs) 2-OE-02 1 - 3E+0 i -:• 2.0E-02 ;:" 2 " I-DE-DT"" . 2 .0E-02 .-• 1 
' 3 7 3 2 4 - 2 3 - 5 " ' 2 " 

Aroclor-1262 8-6E+02 8 . 6 E + 0 2 . .-- '  4 " 2-8E"-b2 2 .8E-02^ ; 

" "53469-21-9" 
 "2 

Arocior-1242 1.7E+01 2-4E+00 : i . 7 E * < H ' 3  ' 9-8E-02 •: 9 .8E-02. 

22967-9 '2-6" 
 Mercury (methyl) 6-7E-01 6.7E-01 "  2 3-3E-02.... "r Q 


' " 7429-90-5 
 A luminum 6-0E+02 5-OE+Ol 6.0E+02 '  1 3-3E+00" ' 2 3.3E+00 2 
• ' 7 4 3 9 - 8 9 - 6 Iron 2-0E+02 2-0E+02 2.0E+02 • 1 " . • : ' 2 . 0 E + 03^,i 1 

' 7439-92-1 
Lead 5-0E+02 5-0E+01 5 .0E+02t~- ; i 1 2-OE+OI 1 - ^ • 2 . 0 E + 0 1 ; ; : ' 2 

7439-95-4 
Magnesium 


7439-96-5 ' 

Manganese 1-OE+02 1-OE+02 1.DE + 0 2 - " 1 1-5E+02 2 ~ " l 0~E+0"2^ - - - 1 

7439-97-6 
Mercury I-OE-OI I-OE-OI : i .0E-01, ._; ,_ 1" 4-5E-01 2 , I.OE-01 . 1 


" " ' 7439-98-7 

Molybdenum 2-0E+02 2-OE+OO " - : " 2 ' ! O " E + 0 2 - : ' . ' 1 3-2E-01 " 2 •.•3.2E-01  - y 2 

7440-02-0 
Nickel 9-OE+OI 3-0E+01 " - . 9.0E+0i;  ̂ ;- 1 5-3E+01 2 5 . 3 " E + 0 T . 2 

" 7440-22-4 
Silver 5-0E+01 2-OE+OO • 5.0E+01 1" "" 3-8E+01 2 ; .3 .8E+01 Q 

7440-28-0 
Thal l ium 1-OE+OO "2 i-OE-i-00.":'- 2 2 - 4 E - 0 1 " " • . Z 4 E - 0 1 : . . . QX7440-36-0 

3-5E+00 2 

7440-38-2 2
Ant imony • • 3.5E+00--7: : ' ' 4 - 5 E - 0 2 ' " " , •v4.5E-02 ;.;. £ 

1-OE+01 ' 1 Arsenic 6-OE+01 .— e.OE+OI- . ; . . 2 - 2 ' E - 0 ' I •. 2.2E-01 !;:
7440-39-3 ' 2 

1-7E+02 Barium 3-0E+03 3.0E+03 •:-•; 1 1-3E+02 "•.• 1.3E+02. ' 27440-41-7 "2 " 
1-1E+D0 


7440-43-9 " 1 " 
Beryllium . 1.1E+00. ~2 7-7E-01 ''••• 7.7E-01 • : 
1-6E+D0 

7440-47-3 ' 2  'Cadmium 2-OE+OI • V - : 2 . 0 E + 0 1 • - " 1 " " " l -7E+00~" • -1 .7E+00 

4-OE-01 


" 7440-48-4 "1 
Chromium 4-0E-01 4.0E-01 '1 5-2E+00 , . 4 .0E-01 1 
2-OE+OI 

7440-50-8 ~ 2 Cobai l I-OE+03 1.OE+03 . ' 1  " 1-3E-01 "" 1 . 3 E - 0 t . : . : 2 
4-0E+01 

7440-62-2 " Copper 5-OE+Ol" 5.0E+01 1 ' 7-1E-01 2 7.1E-01 • : ! 
2-OE+OO 

"" 7440-66-6 Vanad ium 2-OE+OI ' : 2 . 0 E + 0 1 ; ; " 1 7-2E-01 2 . 7.2E-01 
5-OE+Ol 

" ' 7 7 8 2 - 4 9 - 2 " Zinc 1-OE+02 1.OE+02'- 1" 7-6E+01 1 . 7.6E+01 :• 2 
8-1E-01 7 -OE+01 ' 3-4E-01 Selenium 7.0E+01 1 2 3 . 4 E - 0 1 - " 2 
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( TAB ^ 3 ( 
SUMMARY OF ECOLOGICAL SCREENING BENCHMARKS FOR SURFACE SOIL AND SELECTED SCREENING VALUES 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

E q u i l i b r i u m Soi l 

ORNL Soi l Reg ion IV QSAR P a r t i t i o n i n g Inver tebra te ut cn So i l cn 
tn cn cn 
ro CD 

mInver tebra te So i l E a r t h w o r m Based S c r e e n i n g W i l d l i f e CO S c r e e n i n g 
CQ 

CAS# C h e m i c a l Name B e n c h m a r k s ' B e n c h a r k s " Bencharks '^ B e n c h m a r k s ' B e n c h m a r k * B e n c h m a r k ' B e n c h m a r k ^ 

57-12-5 Cyanide 5 OE+00 2-2E+02 5.0E+00 2 1-1E+00 1 1.1E+00 2 

"7'5-15-0 Carbon disulf ide 9-8E+01 9 .8E+0t ' ; : • 3 5-OE+OO 2 .•" 5.0E+00'.-;. 2 

65-85-0 Benzoic acid •' il'6E'+'o'3 8-9E+01"" -.•;...• i 7 6 E + 0 3 , ; ^ ' 3 " " " " 8 - 6 E " + 0 1 ' •" ' 2 " " • 8 . 6 E + 0 1 : 2 

86-74-8' Cart)azole 6-1E+01 3- '6E'+0 ' I ' " ' , ^ ; 6 . 1 E + 0 i : ...: "3" ' " ' i ' -7 'E+02—' ~2 •: 6 . 1 E + 0 V : 1 

1746-01-6 • 2.3,7, a-TCDD 4-8E-'03"'  ' " > 4 . 8 E - 0 3 - " • " 4 " ""8-9E-D7 • . , " 8 . 9 E - 0 7 ' 2J , 
"" 38178-99-3" ' 1,2,4,5,7,8-hexacii'loro(9H)x'an«i'ene ' " 1 - 7 E ' + 0 3 " ' " : ; •• 1 . 7 E + 0 3 : : J ^ - "4" •..; 1.7E+03.'.- 1 

NOTES: 

a. Ecological screening benchmarks as provided in Efroymson et al , 1997
b- Region IV Recommended Ecological Screening Values for Soil- From: Friday, GP-, -November, 1998- Ecological Screening Values for Surface Water, Sediment and Soil. 


Westinghouse Savannah River Company, Savannah River Technology Center, SC (WSRC-TR-98-00110), Aiken, SC 29808
C- Estimated LCSOfor 14-day earthworm exposure; values estimated by USEPA ECOSAR program, adjusted with a five-fold extrapolation factof
d- Estimated using equilibnum partitioning assumptions and surface water screening values presented in Table D-1 (assumed TOC = 10%). 
O- Basis for the selected screening benchmark is indicated; the following hierarchy was used 

[1| If available, the ORNL value was selected-

P i If no ORNL value was available, the Region IV Recommended Ecological Screening Value was selected; 


[3] If the above were not available, the ECOSAR-denved value was selected; 
[4] If the above were not availabe, a screening benchmark was estimated using EqP assumptions-

L Soil concentration protective of semi-aquatic wildlife exposure to sediment via incidental sediment ingestion and consumption of contaminated prey item exposure pathways; value is minimum of seie 
g- Selected Soil Benchmark is the lower of the values selected for soil invertebrates and wildlife receptors

[1] Based on soil invertebrate 
[2] Based on most sensitive wildlife receptor-

Prepared by; SGD 
Checked by: NAR 
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TABLfl̂ CM 

SUMWIARY CF ORAL TOXJCFTY REFERENCE DOSES FOR WILDLIFE RECBTORS 


Baseline Ecological R i  ̂  Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicity 
Reference Referenc Exposure 

Dose e Dose Study Exposure Test Study Study Reported Exposure Regime 
Chemical Name NO A EL* LOAEL^ Type" Route Species Effect Relevance" Reference Endpoint Result LOAEL Duration (B d/w) EF UF Notes 

signilcant reduction in 
hematocnt and erythrocyte 

4-Nilroanilire 2-lEfQ1 7-1E+01 c oral (gavage) mouse counts low NIH 1993 NOAEL 30 100 2y 5 1 1 

ATSDR- 1992, Plasterer 4-nitrophenol more toxic than 
4-Nitrc^)henol 1-3EH)1 1^-K12 a oral (gavage] mouse mortality high etal , 1985 LD50 626 8d 7 1 50 2-nitrophenol (ATSDR, 1992) 

ATSDR, 1999" Wolf et 
Ethyl benzene 1-1E+03 2-OE+03 c gavage rat reduction in Cody weight intermediate al , 1956 NOAEL- 1119-68674 1970-6487 6-7m 7 1 1 

PonomarKov and 
Styrene 9-5E+01 2-9E+02 c oral ral reduced growth intermediate Tomatis, 1978 NOAEL 95 285 135 d 7 1 1 

oral (gavage - neurotoxicity, lethality; body EUSCF, 2002; NTP,"" 
B«izyl Alcohol 1-4E+02 1 4E+03 c oil) ral weight gam high 1989 NOAEL 200 103 w 5 1 1 

_ 
RID based on forstomaoh 
hyperplasia and 

Kidney toxlclly (renal tubular IRIS, 2002; Kiueetai- byperKeratosis at a ItMiei dose 
BerzaMehyde 21E+02 4 3E+02 SC gavage mouse necrosis] intemiediate 1983 NOAEL 300 600 13w 5 1 1 in rats; deemed less relevant 

dog significant decrease in Ixidy CEPA, 1999;SI0ttetal- No UF applied due to the 
:is-1,3-Dichloropropene 2-5E+00 1-5E+01 SC oral (diet) (Ceagle) weight (males) intermediate 1992 NOAEL 2-5 15 7 1 1 nat\ire of the observed effects 

™ , - 1 V - 
IRIS-2002; Stottetal

:is-1,3-Dlchloropropena _ 1 3E+01 2-5E+01 c oral rat decrease f i body weight gain intermediate 1995 NOAEL 12 5 25 24 m 7 1 1 

WHO, 1993, worthing 
:is-1 -3-Dich)oropnpene 2-1 E+02 21E+D3 sa , oral mallard mortality high andHance, 1991 10534 single dose 7 10 5- ' S - 

dog significant decrease in body CEPA, 1999- Slottetai No UF applied due to the 
lrars-1,3-Dlchloropr(^ne 2-5E+00 1-5E-K11 SC oral(diet) (beagle] weight (males) intermediate 1992 NOAEL 2-5 15 ly 7 1 1 nature of the observed effects 

IRIS, 2002; Stottetal
lrans-1,3-D 1 chloropropene 1-3E+01 2-5E+01 c oral rat decrease in body weight gam intermediate 1995 NOAEL 12-5 25 24 m 7 1 1 

WHO, 1993: worthing 
rahs-1 3-Drch loropropene 21E+02 2-1EfD3 sa oral mallard mortality high and Hance, 1991 LC=o _ 10534 single dose 7 10 5 

Pups counted and weighed 
i-Bromophenyt- embryotoxicity, develop mental INCHEM 1994: Francis, days 5-14 and gross abnormalities and 
Sienyletrier 1-0E-K12 1-OE+03 c oral (gavage) mouse effects high 1989 NOAEL 1000 (gestation] 7 10 1 iiver/kidney weights measured 

F1: 30% decrease infertility, 

increased resorption, 16% 

embryo survival F2 100% ATSDR- 1993, Green, 60 d through Value for heptachlor used as /i 


Heptachlor epoxide 2 5E-02 2-5E-01 c oral (diet) i rat nfertiiity high 1970 LOAEL 0-25 0-25 gestation 7 10 1 surrogate value 

[RiS, 2002; Velsicoi 
Heptachlor epoxide 1-3E-01 1-3E-Q1 c oral (diet) dog reduced pup survival high Chemical- 1973a NOAEL 0-125 0-175 7 1 12g 

i-ieptachlor used as a 
Heptachlor epoxide 4-2E+01 4-2 E+02 a oral (capsule) mallard mortality high Hudson etal-, 1934 LDso 2080 14 d 7 50 1 sunogate value- f 
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TABLE D4 

SUWWIARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment- Interim Final 

Centredale Manor Restoration Project Super^nd Site 


North Providence, Rhode Island 


Toxicity Towcity 
Reference Referenc Exposure 

Dose e Dose Stuity Exposure Test Study Study Reported Exposure Regime 
Chemical Name NOAEL' LOAEL' Type" Route Spedes Effect Relevance" Reference Ertd point Result LOAEL Duration'' (# tSlw) EF UF Notes 

Although mortality appears to 
be one of tlie most sensitive 
effects; a five-lold 

SI g Ifi cantly decreased sun/ivai extrapolafion factor appied 
and body weight gam in high because of a reported LD50 o 
dose females and males. IRIS- 2002; Hoechsi 736 mgfl(g in male mice 

Endosuifah sulfate 17E-01 2 5E+00 c OTal (diei) mouse respectively high Celanese Corp, 1988 NOAEL 0-84 2-51 ___. ^V 7 5 1 (Gupta etal-, 1981)

si^ificantly decreased weight 
gam and severe nenious 

dog symptrans (e.g-, loss of righting IRIS, 2002 Hoechsi 
zndosul^n sulfate 5-7E-01 1-9E+00 c oral (diet) (beagle) response) tugh Celanese Corp-, 1989b NOAEL 0-57 19 . .. iv . „ 7 1 1 

Endosul^n used as a 
Ehdosuitan sulfats 6-2E-01 6-2E+00 a oral (die!) mallard morlalily high Hudson etal - 19S4 LD5Q 31-2 14 d 7 50 1 surrogate value

ring-necked Endosuffan used as a 
Erxlosulfan sulfate 1 6E+00 1 6E+01 a oral (diet) pheasant mortality high Hudsonetal-- 1970 LDSO 80 14 d 7 50 1 sunogate value-

significant reduclion in body 
weight gain, decreased food 
consimplion, increased liver 
w^ght; no effect on gestational IRIS- 2002; Bushy Run 

available; values for the 
closely-relaled branBi-chain 
alkyl benzene, 
isopropylbenzene (cumene). 

n-Propylbenzene 1-OE+02 2-6E+02 SC inhalafion rat parameters inlKirediate Research Center, 1989a NOAEL 520 1290 Gd6-18 7 1 b used as a sunogate 

Limiled toxicological data 
signiflcani reduction in body available; values Ibr the 
weight gam, decreased food closely-relaled branch-chain 
cmsumpflon: increased liver alkyl benzene, 
weight, no effect on gestational IRIS, 2002; Bushy Run isopropylbenzene (cumene). 

n-Bulylbenzene 1-OE+02 2 6E+02 SC inhalation rat parameters intennediate Research CentK, 1989i NOAEL 520 1290 Gd6-18 7 1 a used as a surrogate-

mean body weight ^ i  d food 
consumption in parental 
generations; reduced offspnng fRlS2002;Ser(rfaetal--

Caprolactam 5 OE+01 2 5E+02 c oral rat body weights interrrediate 1984 NOA£L 50 250 3g 7 1 1 

reduced survive, body weights, IRIS, 2002, USEPA, 
2,4-Dimethyiphenoi 2 5E+02 2-5E+03 SC oral (gavage) mouse and food consumption high 1989 NOAEL 250 90 d 7 1 1 

No data available vSue for 2
decrease m body weight gam IRIS 2002, Gibson et cKorotoluene used as a 

4-Chlorotoiuehe 4-OE+OO 1-6E+01 SC gavage rat (males only) intermediate al - 1974a NOAEL 20 80 103 d 7 1 5 surrogate 

No data available, vSue for 2
dog IRIS, 2002, Gibson et chlraoioluene used as a 

4-CNorotoluene 16E-K11 1 6E+02 SC oral (capsule) (beagle) changes in body v«ight intemiediate ai- 1974b] NOAEL 80 97 d 7 1 5 surrogate 

ATSDR, 1992, BRRC- days 6-18 A ten-fold UF was used due lo 
4-IWelhylphenoi 5 OE-01 5 OE+00 a gavage rabbit difficulty breathirtg high 1988b NOAEL 5 50 (gestation) 7 1 10 relalive sensiUvily of Hie effect 

redwinged WHO, 1995;Schaferei 
4-f^ethylphehol 2-3E+00 2 3E+01 3 oral (gavage) blackbird mortality high al- 1983 LDM 113 single dose 7 10 5 Reported value >113 tnglkg. 

ft 

fjlACTEC Engineering and Consulling, Inc
51226-24 
P;\W9-GVnC-''-NABBattelle\Centredale\T24 - BERAVDrSt BERAlAppendices^KLN - SprdshtsUNGTOX 

Table D4 1 ^ 2 1 / 




TABLC D-4 

SUHHARY OF ORAL I C B O C m REFERENCE DOSES FOR WIUILIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxidly 
Reference Referenc Exposure 

Dose eDose Study Exposure Test Study Sfijdy Reported Exposure Regime 
Chemical Name NOAEL LOAEL** Type'' Route Species Effect End point Result LOAEL Duration"' (# QW) 

ATSDR, 1992; 
4-MBlliylphenol 2-5E+01 oral(diet] decreased body weight gam Homshawelal IE 

significantly increased mrxtality 
(males), increased seventy of ATSDR, 1998; NTP, 

1,4-Dichlorobenzene gavage (oil) nephrophathy high 1987 2y 

significantly increased rmrtality; 
decreased average body weight 

4-Chloroaniline 1-3E+01 2-5E+01 gam high IRIS 2002; NCI, 1979 NOA£L 12-5 78 w 

ATSDR; 1992; l^TP, 
1,2-Dibromoethane 1-2E+00 1-2E+01 testicular degeneration 1982 LOAEL 11 8873655 104  w _ 

oral (gavage WHO, 1996, Roweet 
1.2-DlbrMnoethane 1-6E-K10 1-6E-K11 oil) mortality high al , 1952 single dose 

inaeased rescsplions and 
nonsun/iving Implants, 
decreased maternal bod '̂ weight ATSDR, 2001. Payanel days 6-20 

1,2-Dichloroethane 1-6E+01 2 OE+01 oral gam high al- 1995 NOAEL 158 193 (gestation) 

significant reduttm in egg SampleetaL, 1996, 
1,2-DicHoroethane 1-7EH)1 3-4E+01 oral (diet) production high Alumoletai-, 1976b NOAEL 172 344 

decreased body weight gains 
and Ibod consumption; 
slgnficanBy reduced fetal body 
weight and retardation ol RAIS, 2002, Bushy Run days 6-15 

1-Metliyl-2-Pentanone 8-9E+02 2-7E+03 oral skeletal ossification high Research Center, 1984 NOAEL 887-212022 2661 6361 (gestafion) 

WHO, 1990;Abou
4-l^ethyl-2-Pentanon9 1-0E-K13 2OE+03 inhalation leg weakness Doniaetai - 1985b NOAEL 1024 2048 

Japanese Hill and Canardese, 
mSp-Xyiene 14E+02 1 4E+03 oral (diet) quail mortality high NOAEL 3390 

decreased body weight and 
Increased mortality (males); 

mSp-Xyiene hyperacflvily high IRIS, 2002, NTP- 1986 

3is-(2
i:hioroisi^ropyi)ether oral (gavage] significant decrease in sun/ivai high CEPA- 1999, NCI- 1979 

reduced rtBtemal body weights, 
increased frequency of wlBle 
litter resoipflons, reduced pip USEPA-1994; Seed-

1,3,5-Tnmelhyibenzene 7 6E+00 7-6E+01 viability high 1989; Campbell- 1989 

lilACTEC Engineenng and Consulling, Inc
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Value for 2-methylphMioi (o
cresol) used as a sunogate 

5-fold modifying factor added 
due to file severity of the 
observed mortality (26/50 
males) 

Nonneoplastic lesions of 
splenic capsule were 
K)seived at 12-5 mg/kg-d 
dose but this elfect is not 
considered eci^ogicaliy 
significant 

Total xylene value used as a 
surrogate 

Value for iotal xylenes use as 
a surrogate 

Percent suvfval (fkl/F) at the 
hi J l and low doses were 
56/50 and 92/88, respectively 
after 78 weeks 

Value tor 1,2,4
trimelhylbenzene used as a 
sunogate
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TABLE D4 

SUMMARY OF ORAL TOXICfTY REFERENCE DOSES FOR WILDLIFE RECEFTCfS 


Baseline Ecological Risk Assessment - Interim Final 

Cenb̂ edale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Tosoty 

Reference Referenc 
 Exposure 

Dose e Dose Study Exposure Exposure Test Study Study Reported Regime 

Chemical Name NOAEL" LOAEL" Type" Route Species Elfect Relevance'' Reference Endpoint Resull LOAEL Duration" (# d/w) EF UF Notes 


pnmary target organ is liver, 
Haskell Laboratories toxicity associated with 

Bromobenzene 4 8E+01 4-8E+02 a oral (gavage) rat mortality i>gh 1981 LD50 2383 single dose 7 1 50 fomiation of epoxide adducts 

CDC 2002; Izmerov et 

1 -lilethylcyctohexane 4-5E-01 4 5E+02 a oral mcaise mortality al 1982 LD50 2250 single 7 i 50 


significantly reduced fetal Sample etal - 1996; Animals were gavaged thnce 
weights and increased mortality Nawrot and Staples, days 6-12 daily (nol considered in 

Toluene 7 8E+01 7-3E+02 c gavage mcflise in embryos 1979 LOAEL 779 4 779-4 (gestation) 7 10 1 Sampleelal , 1996] 

mortality: body weight loss; 

dog pathological changes to liver anc IRIS-2002; Knapp etal 


Chlixobenzene 7-8E+00 3-9E+01 SC oral (capsule) (beagle) hadney high 1971 NOAEL 54-5 272 5 13w 5 1 5 


liver necrosis; significant ATSDR, 1990, NTP-

Chtorobenzene 4-3E+01 8-6E+01 c oral (gavage] ral increase in mortality (males) high 1985 NOAEL 60 120 103 w 5 1 1 


several other studies 
significant decrease in number concluded NOAELs for 
of live-bom pups; respiratory ATSDR, 1998, MarotsKy days 6-19 developmental effects around 

Phenol 4 OE+01 54E+01 c oral (gavage) rat effects in dams l u  ̂  and Kavlock, 1995 NOAEL 40 53-5 (gestation) 7 1 1 120mg/kd-d 


Cyclohexane L6E+0T 1-6E-Ki2" a csal mouse mralalily "" high""" '1974 " LD50 " 813....' single 50
"Tmonkey ATSDR, 2000, Arnold et Aroclor 1254 used as a 


Aroclor-1260 5-0E-03 2-0E-02 c oral (capsule] (rhesus) 42% reduced conception rate high al , 1995 NOAEL 0-005 0-02 37 m 7 1 1 sunogate value

reproducBve toxicity (75-8% 
higher neonatal deaths during 
first week, average body weights ATSDR, 2000; Wren et Aroclor 1254 used as a 

Aroclor-1260 1-5E-02 1-5E-01 c oral (diel) trail. significantly lower] high al- 1987b LOAEL 0-15 0 15 6m 7 10 1 surrogate value 

mouse 
(oldleld- reduced number ol litters, 

Peromyscu oflsprmg weights and offspnng SampleetaL 1996; ijoclor 1254 used as a 
jArock)r-1260 6-8E-02 6-8E-01 c oral s poiiontus] sumval high McCoyelal-, 1995 LOAEL 0-68 0-63 12 m 7 10 1 sunogate value-

Aroclor 1254 used as a 
sunogate value; however 
comparative toxicity data 
suggests that Aroclor 1260 is 

significanfiy reduced egg Sample etal , 1996; 10 times less sensitive for this 
Aroclor-1260 1-^-01 1-8E+00 c oral (capsule) pheas^it hat(^ab9ity high Dahlgreanetal- 1972 LOAEL 1-8 1-8 17w 7 10 1 endpoint (WHO, 1993)

Selected values supported by 
several studies that 
demonstrated reproductive 

monkey ATSDR, 2000; Arnold et effects (FELs) at exposure 

Aroclor-1254 5-0E-O3 2-0E-02 c oral (capsule] (rtiesus) 42% reduced conc^ton rate high al-, 1995 NOAEL • 005 0-02 37 m 7 1 1 doses of 0-1 mg/kg-d 


reproductive toxicity (75-8% 
higher neonatal deaths dunng 
first week; average body weights ATSDR, 2000, Wren et 

Aroclor-1254 15E-02 15E-01 c oral (diet) mink agnifl cantly lower] high al-, 1987b LOAEL 0-15 0-15 6 m 7 10 1 

MACTEC Engineering and Consulting, Inc 
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c. 
T A B L  - 0-^ 

SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Toxicity Toxicity 
Reference Referenc Ei^osure 

Dose e CW ê Sludy Exposure Tesl Study Study Reported Exposure Regime 
Chemical Name NOAEL' LOAEL" Type' Route Species Etfecl Relevaice" Reference Endpoint Result LOAEL Duraflon"'' (# d/w] EF UF Notes 

mouse 
(oidfieid, reduced number of litters, 

Peromyscu oflspnng weights and offspnng Sample etal . 1996; 
Arock)r-1254 6-8E-02 6-3E-01 c oral s poltontus! survival high McCoyelal-, 1995 LOAEL 0-63 0-68 12 m 7 10 

signiflcanlly reduced egg SampleetaL, 1996; 
AroclOT-1254 1-8E-01 1-8E+00 c oral (capsule] [tieasant hatchabaily high Dahlgreanet al- 1972 LOA£L I f  l 1-8 17w 7 10 

monkey ATSDR, 2000, Arnold et 
- - • 

Aroclor 1254 used as a 
Arodor-1268 5-0E-03 2 OE-02 c oral (capsule] (rhesus) 42% reduced conc^o  n rate high al-, 1995 0 02 37 m 7 sunogate value-

reproductive toxicity (758% HOAEL 0-005 1 
h i ^  r neonatal deaths dirng 
first week; average body weights ATSDR-2000; Wren et Aioctor 1254 used as a 

/\roclor-1268 1-5E-02 1-5E-01 c Mai (diet) mink significantly lower) high al-, 1987b 0-15 6m 7 sunogate value 

mouse LOAEL 0-15 10 
(olOTield reduced nuntter of litters, 

Peromyscu offspnng weights and offspnng SampleetaL 1996; /uoctor 1254 used as a 
Aroclor-1268  5-8E-02 6-8E-01 c oral s polimtus) survival high fjIcCoyelal-, 1995 0-68 12m 7 surrogate value 

Stendell, 1975. LOAEL 068 10 
reductkin in egg production and Platanow and Rein hart, 

Aroclor-1268 1-1E+00 11E-K)1 c oral(diet] iJiicken haliJiaLBlily high 1973, CeciletaL, 1974 NOAEL 39 w 7 

IRIS, 2002; Barsotl and 
signiflcanlly reduced birth van Miller, 1934; Levin 1-1 1 

monkey weights; impaiment cf learning etal-, 1988;Schantzel Aroctor 1016 used as a 
Aroclor-1221 7 0E-Q3 2-8E-02 c oral (diet) (rtiesus) ability high a l  , 1989, 1991 NOAEL 0-028 22 m 7 surrogate value-

reproductive toxicity (75-8% 
h i ^  r neonatal deaths dunng 0 007 1 
first w«ek; average body weights ATSDR, 2000: Wren et Aroclor 1254 used as a 

Aroclor-1221 1-5EJD2 1-5E-01 c oral (diet) mink significantly kiwer) high al-, 1987b LOAEL 0-15 6m 7 -' surrogate value; • 

mouse »> 
(oMfield, reduced number of litters, 0-15 10 

Peromyscu offspnng weights and offspring Sampleelal-, 1996; Aroclor 1254 used as a 
Aroctor-1221 6 8E-02 6-3E-01 c oral s polionlus] survival high l^cCoyetal-, 1995 LOAEL 068 0 68 12m 7 surrogate value 

Stmdell, 1975; 
reduclion in egg production and Flatanowand Remharl, 10 

Aroclor-1221 1-1E+Q0 11E-mi c oral (diet) Wiicken 
monkey 

hatcliability high 1973, CeciletaL, 1974 
ATSDR, 2000: Arnold e! 

NOAEL 1-10566613 39 w 7 
1 Aroclor 1254 used as a 

Arocior-1232 5-0E-03 c oral (capsule) (rtiesus) 42% reduced conception rate high aL, 1995 NOAEL 0-005 0-02 37 m 7 1 -- surrogate value 

2 OE-02 reproducflve toxicity (758% 
higher neonatal deaths duiing 
first week; average body weights ATSDR, 2000, Wren el Aroclor 1254 used as a 

Arockir-1232 • 1-5E-02 c rxal (diet) mink significantly tower) high al-, 1987b LOAEL 0-15 0-15 6m 7 10 surrogate value 

15E-01 mouse 
(Wdfie^d, reduced nunt>er of litters. 

F^romyscu offspnng weights and offspring Sampleelal , 1996, Aroclor 1254 used as a 
ijoclor-1232 6-8E-02 c oral s polionlus) Hjrvival high l^cCoyelal-, 1995 LOAEL 0-68 0 68 12m 7 10 sunogate value

6 8E-ai fMCTEC Engineenng and Consulting, Inc 
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TaBLE E -̂4 

SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manes' Restoration Project Superi'und Site 


North Providence, Rhode Island 


Toxicity Toxicily 

Reference Referenc Exposure 


Dose e Dose Study Exposure Test Study Study Reported Exposure Regime 

Chemical [>fame NOAEL' L O A E L  " Type" Route Species Effect Relevance" Reference Endprant Result LOAEL Duration'' (# d/w) EF UF Notes 


Stendell, 1975; 

reduclion in egg producHon and Platanow and Reinhart, 


'\roclor-1232 1 1E-01 2-8E-01 c oral(dietj chicken halchability high 1973; Cecil etal-, 1974 NOAEL 0-11 0-28 39 w 7 1 1 


significant reduction in survival o ATSDR, 1989; 

Bis(2-chloroelhyl )ethe r 71E+00 1 4E+01 c gavage rat females high Weisburger et al 1981 NOAEL 25 50 78 w 2 1 1 


Bis(2- reduced survival and body NTP 2002; 
chloroetboxy)m ethane 4-OE+OO B-OE+00 SC gavage rat weights high Bio/dynamlcs- 1989 NOAEL 40 30 90 d 7 1 10 

significant reduction in egg WHO- 1992; Wood and 
iBis(2-ethylhexyl]phthalate 1-1E+01 I-IE+02 SC oral(diel) chicken production and body weights high Bitman, 1984 LOAEL 110-566613 110-56661 4 w 7 10 1 . ._.__ 

significant reproductive effects 

including reduced litlers/pair and Sampleelal- 1996, 


3 is(2-ethylhexyl][aiBialate 1-8E+01 18E-t02 c oral (diet) mouse number live pups/litter high Lamb etal 1987 NOAEL 18 3 133-3 105 d 7 1 1 


10% reduction in egg shell SampleetaL, 1996, Di-n-bulyiphthaiate used as a 
Dki-odyiphtltalate 1-1E+00 1 1E+01 c oral (diet) nnged dove thickness intermediate Peakall, 1974 NOAEL 111 4 w 7 1 1 surrogate value 

agnificant reproducfive effects 
including fewer number of live 
offspring/titter and increased WHO- 1997; Hamanoet Value lor di-n-bulyl phthalate 

Di-n-oclylphthalale 1 OE+02 4 OE+02 c oral(diet) mouse inadence ol extemal anomalies high aL, 1977 NOAEL 100 400 7 1 1 used as a surrogate 

decrease neonatal viability of Fl ATSDR-2000, Amoldet 

Hexacbtorobenzene 3-2E-01 1 6E+00 c oral(diet) ral pups high aL, 1985 flOflEL 0-32 1-6 2g 7 1 1 


dog significant decrease in body ATSDR, 2000, Grallaet 

4exa chlorobenzene 1-OE+OO 1-OE+01 c oral (capsule) (beagle) weight Intemiediate al 1977a NOAEL 1 10 7 1 1
iv ... 

Concentration converted to a 
daily dose using estimated 
body weight and ingestton rale 

Hexachlorobenzene 1-3E+00 1-3E+01 sa oral (diet) mallard mortality high Hill elal - 1975 LC50 66-0979833 5d 7 50 1 date summarized in 

bobwhile 

Hexachlorobenzene 1-2E-K)1 1 2E+02 a oral (capsule) quail mortality high Hudsonetal-, 1970 LD50 575 14 d 7 50 1 

Hexachlorobenzene 2-9E+01 2-9E+02 a oral (capsule) mallard mortality high Hudsonetal-", 1970" ;TDS," 1450" 14 d "  " • ~ 7 50" ' l "" 


PAHs mostly as 
Eisler, 1987; Pattonand naphthalenes, napthenes, and 

f^nthracene 1-8EH)2 1-K+03 SC oral mallard mortality high Dieter, 1980 NOAEL 920 7m 7 5 1 phenanthrene 

mortality, reduced food 
consumption, body weight loss IRIS, 2002; USEPA, 

'anthracene 2OE+02 2-0E+O3 SC oral (gavage) mouse and other clinical effects high 1989a NOAEL 1000 90 d 7 5 1 

Significant increased adrenal 
significant retardatton in lour gland weights have been 
embryonic growth criteria (i e- consistenfiy obserjed at lovi^r 
itead length, crown-rump weight- chronic exposure doses (i.e , 
somite number, and protein IRIS, 2002; Kitchin and days(9-13) 53.6 mg/Kg-d, Robinson et a l  , 

1,2,4-Tnchlorobenzene 12E+02 3 6E+02 c oral rat content) inieimediafe Ebron, 1980 NOAEL 120 360 gestation 7 1 1 1981) 

ATSDR, 1999; Exon" 13w 
and Koller, 1985, Exon (including Gd 

2,4-DichlMO[*ienol 3-OE+OO 3-0E+01 c oral (water) ral decreased mean iitter size high etal-, 1984 NOAEL 3 30 1-21) 7 1 1 

MACTEC Engineenng and Consul l ing, Inc. 
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Chemical Name 

2,4-Dinitrotoluene 

2,4-Dinitrololuene - -,: 

Dibromochloromethane 

Aroclor-1248 

/\roclor-1248 

Aroctor-1248 

Aroclre-1248 

Aroclor-1016 

Aroclor-1016 

Aroclor-1016 

• 

|Aroclor-1016 

TABU- 0-4 

SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Rnal 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicity 
Heterence Referesic Exposure 

Dose e Dose Study Exposure Tesl Study Study Reported Exposure Regime 
NOAEL* LOAEL" Type" Route Species Effect Relevance" Reference Endpoint Result LOAEL Duration (# d/w) EF UF Notes 

ATSDR, 1998, Leeet 
atrophy of seminiferous tubules; al., 1978 1985:Ellisel 

6 OE-02 6 OE-01 c oral ral aspennatogeneas high al.. 1979 LOAEL 06 0.6 1-2y 7 10 1 

dog loss of hindquarler control; ATSDR, 1998, Ellis et 
2 OE-01 1 5E+00 c oral (capsule) (beagle) convulacBis high • al . 1979: 1935 NOAEL 02 15 24 m 7 1 1 

severe n ^ r o s  e and liver ATSDR 1990;'NTP.' 
3.6E+00 3.6E+00 c oral (gavage) mouse necrosis intemiediale 1985 LOAEL 50 50 105 w 5 1 10 

Sample etal , 1996; 
reduced pregnancy and live birth Barsotti et a l , 1976: 

monkey rates decreased ATSDR. 2000; Allen anc 
1.OE-02 I.OE-01 c oral (diel) (rtiesus) spermatogenesis and libido high Norback 1976 LOAEL 0.1 01 14 m 7 10 1 

reproductive toacily (75 8% 
h i ^  r neonatal deaths (Binng 
fiisl week, average body weights ATSDR, 2000, Wren et Aroclor 1254 used as a 

1.5E^2 1 5E-01 c oral (diel) mink significantly lower) high al.. 1937b LOAEL 015 0.15 6m 7 10 1 sunogate value. 

mouse 
(oldlield. reduced number ol litters, 

Peromyscu offspring weights and offepring Sample eta l , 1996: /Aroclor 1254 used as a 
5.8E-02 6.8E-01 c oral s polionlus) suivival high McCoyelal., 1995 LOAEL 0.68 0.68 12 m 7 10 1 sunogate value. 

reducflon in egg production and PlatanciLi/and Reinhart, 
1 1E-01 2.8E-01 c oral (diet) chicken halchabilily high 1973; Cecil etal , 1974 NOAEL 0.11056661 0 2764165 39 w 7 1 1 

IRIS, 2002, Barsotti and 
significanlly reduced birtli van Miller, 1984; Levin 

monkey weights, impairment of learning etal., 1988, SUiantzel 
7.0E-03 2.8E-02 c oral(diet] (rhesus) ability high al , 1939. 1991 NOAEL 0.007 0 028 22 m 7 1 1 

mouse 
(oidfieid, reduced number of litters, 

Peromyscu offspnng weights and offspring Sampleelal . 1996, Aroclor 1254 used as a 
6.8E-02 6.8E-01 c oral s polionlus) survival high McCoy etal , 1995 LOAEL 0.68 0.68 12 m 7 IU 1 surrogate value. 

mpaired reproduclion and 
ncreased maternal and 
oostnatal mortality (reduced birti: 
rate, reduced pup body weight IRIS, 2002; Auleiich and 
and fewer infenls per lactating iHinger. 1977; Bleavins NOAEL and LOAELs denved 

4 OE-01 3 8E+00 c oral (diet) mink female) high etal , 1980 NOAEL 0.4 3.8 39 w 7 1 1 from separate studies 

Stendell 1975; 
reduction in egg production and Platanow and Reinhart, Aroclor 1221 used as a 

11E+O0 1.1E-K)1 c oral (diet) chicken halchability high 1973, CeciletaL, 1974 NOAEL 1.10566613 39 w 7' 1 1 1 sunogate value | 
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TABL£D4 

SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment- Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Toxicity Toxicity 
Reference Referenc Exposure 

Dose e Dose SUidy Exposure Test Sludy Sludy Reported Exposure Regime 
Chemical Name NOAEL" LOAEL" Type" Route Speoes Effect Relevance" Reference Endpoint Result LOAEL Durafion*' (#d/w) EF UF Notes 

Increased liver weights 
observed al 100 mg/kg-d 
amilar neptuophathy 
observed in a 78-w sludy 
uang rats and mice (NCI, 

oral (gavage m s  . 2002; Buben and 1977) aldoses in 350-500 
TetracNoroethene 3.6E+01 7.1E+01 SC Oll) mouse severe hepafic necrosis inteimedate OTTaherly. 1985 NOAEL 100 200 6w 5 1 2 mg/Kg-d range 

monkey ATSDR, 2000, AmoMet Aroclor 1254 used as a 
Arodor, Total 5.0E-03 2.0E-02 c oral (capsule) (rtiesus) 42% reduced conception rate high al , 1995 NOAEL 0 005 0 02 37 m 7 1 1 sunogate value. 

reproductive ioxicily (75.8% 
higher neonatal deaths dirng 
first week; average body wei Jits ATSDR 2000; Wien el Aroclor 1254 used as a 

ftrodor. Total 1.5E-02 15E-01 c oral (diet) mirft agnificantly kiwei) high al., 1937b LOAEL 015 015 6 m 7 10 1 surrogate value. 

mouse 
(oidfieid reduced number of litteis. 

Perranyscu oflspnng weights and oflspnng Sample elal . 1996; /doctor 1254 used as a 
Aroclor. Total 6.8E-02 6.8E-01 c oral s polionlus] survival high McCoyelal., 1995 LOAEL 0.68 0.68 12m 7 10 1 surrogate value. 

Stendell 1975; 

reducton in egg production and Platanow and Reintiart Aroctor 1248 used as a 
Aroclor. Total 1.1E-01 2.8E-01 c oral (diet) chicken halch^ility high 1973, Cecil etal . 1974 NOAEL 0.11 0.28 39 w 7 1 1 surrogate value. 

A dose dependent increase in 
kklney lestons (described as 

mortality, reduced food mild/modeiate) was observed 
consumption, body weight loss in female mice No EF 

oral (gavage  and other cfmical effects IRIS. 2002; USEPA, a[^lted due lo the tow 
Pyrene 7.5E-K)1 13E+02 SC oil) mouse (including nephn^ialhy) tow 1989b NOAEL 75 125 13w 7 1 1 relevance of ttie effect. 

PAHs mostly as 

Eisler, 1987, Pattonand naphthalenes, napthenes, and 
Pyrene 1.3EH)2 1.8E+03 SC oral mallard mortality high Dieter. 1980 NOl\EL 920 7m 7 5 1 phenanthrene 

10% reduction in egg shell Sampe elal . 1996, Di-n-i)utylphlhalate used as a 
Dimelhylphtlialale I.IE-fOO 1.1E+01 c oral (diet) ringed dove :hickness intermediate Peakall, 1974 NOAEL 1.1 4 w 7 1 1 sunogate value 

reduced growth and food IRIS, 2002; Brown etal.. Value tor dtethylphlhalale 
Dimethylphthalate 7.5E+01 3.2E+02 SC oral rat consumption rates intennediate 1978 NOAEL 750 3160 16w 7 1 10 used as a sunogate. 

oral (gavage  significant reductkin in pup IRIS, 2002; USEPA. Fluorene used as a surrogate 
Dibenzofuran 2.5E+01 2 5E+02 SC oil] mouse weights intennediate 1989d NOAEL 125 250 13w 7 5 1 value. 

Japanese Hill and Camaidese. 
Totai Xylenes 1.4E+02 1.4E+03 sa oral(diet) quail mortality high 1986 NOAEL 3389 66752 5d 7 25 1 

Reagent grade. 
Concentrafion converted lo a 
daily dose using estimated 

Japanese HI and Camaidese. body weight and ingesUon rate' 
Total Xylenes 1.4E-K12 1 4E+03 sa oral (diet) quail mortality high 1986 NOAEL 3389.66752 5d 7 25 1 date summanzed m 
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TABi_~ D4 

SUMMARY OF ORfiL TOXICrTY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Rnal 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxic iiy Toxicity 
Reference Referenc Enposute 

Dose e Dose Study Exposure Exposure Tesl StJdy Sludy Reported Regime 

Chemic^ Name NOAEL^ LOAEL" Type" Route Species Effect Relevance" Reterence Endpoml Result LOAEL Duraflon" (# d/w) EF UF Notes 


Marks etaL, 1982 reported 
significanfiy reduced fetal 
weights and increased 
mddence of fetal 

decreased body weight and malformations dunng 
increased mortality (males), gestaflon ej^xisuies of 2,600 

Total Xylenes 1.8E+02 3.6E+02 c gavage lal byperadivity high IRIS. 2002, NTP 1986 HOAEL 250 500 103 w 5 1 1 mg*g-d lo dam. 

Pc^chlon hated tnphenyls monkey ATSDR, 2000,/Vnolde Aroclor 1254 used as a 

(PCBs) 5 OE-03 2.0E-02 c oiai (capsule) (ihesus) 42% reduced concepflon rale high al . 1995 NOAEL 0 005 0.02 37 m 7 1 1 surrogate value 


reproducfive toxtoily (75.8% 
higher neonatal deaths duiing 

Ipoiychlonnated bphenyls first week; average body weights ATSDR 2000; Wren el Aroctor 1254 used as a 
|(PC»s) 1.5E-02 1.5E-01 c oral (diet) mink signrficsilly lower) high a l . 1987b LOAEL 015 015 6m 7 10 1 surrogate value. 

mouse 
(oldfi^d. reduced number ol litters. 


Polych lon haled biphenyls Peromyscu ofisprlng weights and offspnng Sampteetal., 1996; Aroclor 1254 used as a 

(PCBs) 6.8E-02 6.8E-01 c oral s polimtus; sun/ival high McCoyelal., 1995 LOAEL 0.68 0.68 12m 7 10 1 sunogate value. 


Stendell. 1975; 
Ipoiychlonnated biphenyls reducfion in egg praducUon and Platanow and Reinhart, Aroclor 1248 used as a 
l(PCBs) 1.1E-01 2 8E-01 c oral(diel) chicken halchability high 1973: Cecil elal., 1974 NOAEL 011056661 0.2764165 39 w 7 1 1 surrogate value 

Limited toxicologtcai dala 
significani reduction in body available, values forthe 
weight gam, decreased food closely-relaled bianch-chain 
consumption, increased liver alkyl benzKie, 
weight; no effect on gestational IRIS, 2002; Bushy Run days 6-15 isoiHopylbenzene (cumene). 

sec-Butylbenzene 1.0EH)2 2.6E+02 SC inhalafion rat parameters intennediate Research Center, 1989a NOAEL 520 1290 (gestaflon) 7 1 5 used as a sunogate. 

dog significait decrease in body CEPA, 1999, Stort elal. No datum available; values foi 
1,3-Dichloropropane 2.5E+00 1.5E+01 ' SC oral (diet) (beagle) weight (males) intennediate 1992 NOAEL 25 15 7 1 1 1,3-dtohtoropropena used . ^ f 

No data available, values fix 
statistical decrease in body IRIS, 2002, Slottelal.. 1,3 Oichloroprene used as a 

1,3-Dichloroprapane 1.3E+01 2.5EH)1 c oial rat weights (both sexes) intennediate 1995 NOAEL 12.5 25 24 m 7 1 1 sunogate. 

ATSDR, 1996; 

1.2-Dichloroetbene (cis) 3 2E+01 2.9E+02 SC inhalation ra! decreased body weight (males) intennediate McCauley et al., 1990 NOAEL 32 290 90d 7 1 1 


reducfion in mean tetal weights ATSDR, 1996; H i r ie t days 7-16" 

lrans-1,2-Dichtotoelheiie 5 2E+<13 1.0E+04 c inhalafion rat in exposed dams high aL, 1993 NOAEL 5152.66806 10305.336 (gestation) 7 1 1 
 .. .. 

reduced Wx^ weights and body IRIS, 2002, Neeper-

Methyl tert-Butyl Elher 2.2E+02 1 7E+03 c titialafiort rat weight gains in Fl pups high Biadley. 1991 NOAEL 224 330318 1634 7095 2g 7 1 1 


significant reduction in fertility SampleetaL, 1996; 

2.3,7,a-TCDD 1 OE-06 1 OE-05 c oial(diet) rat and neonatal sun/ival high MunayelaL. 1979 NOAEL 0 000001 0 00001 ^ 3 g  , • 7 1 1 


tnlerperiloneal ring-necked significant reducflon in egg Sampleelal . 1996, 

2.3.7,8-TCDD 14E-05 14E-04 c injection pheasant production and egg halchability high Nosekela!., 1992 NOAEL 0 000098 0 00098 10w 1 •' 1 1 


inlerpentoneal 
injecUon ring-necked significant reducflon in egg Sampleelal , 1996 

2.3 7.8-TCDO 1.4E-05 14E-04 c (weekly) pheasant xoduclion and egg halchability high Noseketal. 1992 HOAEL 0.000014 0.00014 lOw 7 1•J 
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TSBLE D-4 

SUMMARY OF ORAL TOXICITY REFEIiEMCE DOSES FOR WILDLIEE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


Toxicity Toxicily 

Reference Referenc 


Dose e Dose StJdy Exposure Test Sludy Sludy Reported Exposure 

jChemical Name NOAEL" LOAEL' ' Type" Route Species Eflect Relevance" Reference Endpoint Result LOAEL Duration '̂ 

decreased adult body weight, 

decreased body weight in F2 IRIS 2002; Ciba Geigy 


Atrazine 3 5E+O0 2 5E+01 c oral rat male pups intermediate Corp, 1986 NOAEL 3.5 25 2y 


Atrazine 4.0EH)1 4 OE+02 a oral (capHite) mallard mortality high Hudsonetal., 1984 2000 14 d 

Sampe etal 1996; 
raal signifrcant reduction in pup Mackenzfe and days 7-16 

Benzo(g,h,i)pei^ene 1.OE+00 1.OE+01 c (inU^alion) mouse weights inteimediate /^gevine, 1981 LOAEL 10 10 (gestaflon) 

Eisler. 1987; Patton and 

Benzo(g,h,i)per^ene 1.8E+02 1.8E+03 SC oral mallard mortality high Dieter, 1980 NOAEL 920 7m 


IRIS, 2002, Velsicoi 

Dicamba 13E-01 6.3E-01 c (Hal (diei) dog decrease in body weight intenrediate Chemical 1962a NOAEL 0125 0.625 2  y 


reduction in fetal body weights IRIS. 2002, Velsicoi 

and increased post Implantation Chemical Corporation, 


[^camba 3.0E+00 1 OE+01 c oral r^brl tosses Kgh 1978 NOAEL 3 10 na 


J^)aiese 

Dicamba 3.4E+D1 3.4E+02 SC oral(<iiet) qual mort^ty high HillelaL, 1975 NOAEL 847.416881 5d 

Dicamba 8 OE+01 BIOE+02 SC oral mallard mortality high Pesticide. 2002 ' " LDa, 7 2009 5 d 


Sami^eelal , 1996; 
oral significant leduction in pup Mackenae and days 7-16 

lndmo(1.2,3-cd)pyrene 1 OE+00 1 OE+01 c (intubation) mouse weights intennediate Angevine. 1981 LOAEL 10 10 (gestation) 

Eisler. 1987; Pattonand 

lndeno(1,2,3-cd)pyrene 1.8E+02 1.8E*03 SC oral mallard mortality high Dieter, 1980 NOAEL 920 7m 


SampeetaL, 1996; 
oral sl^ificanl reduction in pup Mackenzie and days 7-16 

Peiytene 1.OE+00 1.OE+01 c (inflibaflon) mouse weights intermediate Angevine, 1981 LOAEL 10 10 (gestaflon) 

Sampleelal, 1996; 
OTal significant reduction in pup Mackenzfe and days 7-16 

3enzo(b)fluoranthene I.OE+OO 1.OE+01 c (infiibaflon) mouse weights intemiediate Angevine. 1981 LOAEL 10 10 (gestation) 

Bsler. 1987; Pattonand 
Benzo(b)fluoranlhene 1.8E+r)2 15E+03 SC oral mallard mortality high Dieter, 1980 NOAEL 920 7m 

MACTEC Engineering and Consulting, Inc. 
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Exposure 
Regime 
{Htllw) 

7 

7 

7 

7 

7 

7 

7 
7...... 

7 

7 

7 

7 

7 

EF

1 

50 

10 

5 

1 

1 

25 
25" 

10 

5 

10 

10 

5 

 UF Notes 

1 

Reported as <2,000 
mg/kg(bw). Survivors sliowed 
weakness, tremors, ataxia 
and weight loss. Signs ol 
poisoning speared witfiin one 
hour post-ttealmenl and 
persisted for up to 11 days. 

Benzo(a)pyrene used as a 
surrogate value. 

PAHs mostly as 
naphttiatenes, napttienes, and 
phenanttirene 

Concenlraflon converted lo a 
daily dose using esflmaled 
body weight and mgesflon rate 
dale summarized in 

Benzo(a)pyrene used as a 
suirogate value 

PAHs mostly as 
naphttialenes, naplh^ies, and 
phenanttirene 

Benzo(a)pyrene used as a 
suirogate value 

Benzo(a)pyiene used as a 
sunogate value. 

PAHs mostty as 
naphttiaienes, napthenes, and 
3hmanthrone 
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TABLC; D-4 

SUMMARY OF ORAL ICKICITY REFERENCE DOSES FOR WIU3LIFE RECEPTORS 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicity 

Retermce Relerenc 


Chemical Name 

Dose

NOAEL'

 e Dose 

 LOAEL" 

Study 

Type' 
Exposure 

Route 
Tesl 

Species Eflect Relevance* Reference 
Study 

Endpoint 

Fluoranfliene 1.3E+02 2.5E+02 sc oral (gavage) mouse 

nephropattiy, increased liver 
weighls; hematological 
allMaUons lOlV 

IRIS, 2002, USEPA, 
1988 NOAEL 

Fuoranttiene 1.8E+02 1.8E+03 SC oral mallard mortality high 
Eislei, 1987; Patton a O 
Cfieler, 1980 NOAEL 

BKizo(k]fl uoranthene I.OE+OO 1.OE+01 c 
oral 

(intubalion) mouse 
significant reducflon in pup 
weights intennediate 

Sampleelal , 1996: 
Mackenzie and 
Angevine, 1981 LOAEL 

3enzo(k)fiuoranthene 18E+02 18E+03 SC oral mallard mortality high 
Eisler. 1987, Pattonand 
Dieter, 1930 NOAEL 

Acenaphthytene 3 5E+01 3.5E+C2 SC oral (gavage) mouse 

decreased ovary weights; 
decreased ovanan and utenne 
acflvily includng smaller and 
fewer coipora lutea; increased 
liver weights and cholesterol 
levels inlennediate 

IRIS. 2002, USEPA 
1989c NOAEL 

AcenajMiytene 1.3E+02 1.^+03 SC oral mallaid mortality high 
Eisler, 1987; Pattonand 
Dietei, 1980 NOAEL 

Ctsysene 1.OE+00 1.0E+<11 c 
oral 

(inhibafion) mouse 
signiflcani leduction in pup 
weights intennediate 

Sampteetal., 1996; 
MackKizie and 
Angevine, 1981 LOAEL 

ihiysene 18E+02 1.8E+03 SC oial mallard moilalily high 
Eistei 1987; Pattonand 
Dieter, 1980 NOAEL 

ifcrcuy (methyl) 6.4E-03 6.4E-02 c oral(diet) mallard 

significant [eduction in egg 
producfion and numba" of 
offeixing high 

Sampleelal., 1996; 
Heinz, 1979 LOAEL 

Mercury (methyl) 1.5E-02 2.5E-02 c oial(diet) mink 

significanfly increased mortality, 
ii;eight loss, and behavioral 
abnonnalities (including ataxia) high 

Sanpteelal . 1996; 
Wobeser et al., 1976 NOAEL 

Mercury (mettiyl) 3.2E-02 16E-01 c oral (diet) ral decreased pup viability high 
SampleetaL. 1996; 
Vershuurenelal , 1976 NOAEL 

ATSDR, 2000; 
Aidnn 1.5E-02 1.5E-01 c oral <<fiet) dog Increased mortality in oflspnng high IDeichmann et al., 1971 LOAEL 
Aidrin 1.3E-01 1.3E+00 a Mai (capsule) tiothuhite morlalily high Hudsonetal.. 1970 • LD50 ' 
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Study 

Result 


125 


920 


IQ 


920 


175 


920 


10 


920 


0.064 

015 

0.032 

0.15 
6.59 

RepiMted 

LOAEL 


250 


10 


350 


10 


0.064 

0 247 

0.16 

0.15. 

Exposure 


Duration 


13w 


7m 


days 7-16 

(geslatlm) 


7m 


90d 


7m 


days 7-16 

(geslatim) 


7m 

3.0, „ 

93 d 

3g 

14 m 
14 d 

Regime 
(#d/w) 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 
7 

EF

1 

5 

1U 

b 

5 

b 

10 

b 

10 

1 

1 

10 
50 

 UF

1 

1 

1 
- • 

1 

1 

1 

1 

1 

1 

10 

1 

1 
1 

 Notes 

No EF applied due to Bie lew 
relevance of the efleci 

PAHs mostly as 
naphttialenes, napttienes, and 
phenanttirene 

Benzo(a)pyrene used as a 
sunogale value 

PAHs mostly as 
na^Jittiatenes, napthenes, and 
phenanttirene 

Acen^hthene used as a 
suirogate value 

PAHs mostty as ' 
naphttialenes, napthenes, and 
phenanthrene 

Benzo(a]pyrene used as a 
sunogale value 

PAHs mostly as 
napWIialenes, napttienes, and 
phenaitttrene • ;S 

.Methyl mercury dicyandiamide 

Methyl mercuric chlonde 

Mettiyl mercury chlonde 

Small number ol animals 
tested accounts for tow study 
reliability; however 0.2 mgf l^ 
d exposures for 1 year also 
resulted in poor litter suvival 
(Kitselman, 1953] 
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TABLE [M 

SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicity 

Reference Relerenc 


Stttdy 
Dose e Dose Exposure Test Sttidy 
Chemical Name LOAEL' Type'' Route Species Efleci Relevance" Reference Endpoint NOAEL" 

Sampeelal., 1996: 

significant reduction in number o Treon and Cleveland, 


Atonn 2 OE-01 I.OE+OO c oral (diet) lal litters and oflspnng sunnval high 1955 NOAEL 


fiitvous 

Vitisfling-


Aidrin 5 8E-01 5.8E+00 a oral (c^sute) duck mortality tugh Hudson etal , 1984 LD„ 


kit mortality and reduced kit body Sampteetal.. 1996; 
alpha-BHC 1.4E-02 14E-01 c Mai (diet) mink weight iBgh Bieavinseial. 1934 LOAEL 

Japanese reduced egg halchabilily, egg Sampteetal , 1996: 
alpha-BHC 5.6E-01 2 3E+0D c o[al(diel) quail volume high Vos M al , 1971 NOAEL 

Sampteetal., 1996; 
alpha-BHC 1.6E+00 3.2E+O0 c oral ((fiel) rat reduced pup birttiweighls intermediate Grant eta l . 1977 NOAEL 

kit mortality and reduced krlbody Sampleelal., 1996. 
beta-BHC 1.4E-02 1.4EJ31 c oial (diet) rmnk weight high Bieavinseial., 1934 LOAEL 

Japanese reduced egg haU^Lnlily, egg Sample etal , 1996; 
beta-BHC 5.6E-01 2.3E+00 c or^ (del) quail vMume high Vos etal.. 1971 NOAEL 

SampleetaL, 1996; 
iieta-BHC 1.6EtOO 3.2E+00 c oral(die!) lat reduced pi^) birthweights intemiedtate Grailelal., 1977 NOAEL 

kit mortality and reduced kit body SampleetaL, 1996; 
delta-BHC 1.4E-02 1.4E-01 c oral(diet) mink weight high Bleavins etal., 1984 LOAEL 

Japanese reduced egg hatohability, egg Sanpteetal , 1996; 
delta-BHC 5.6E-01 2.3E+00 c oral(diet) quail volume ligh Vos etal.. 1971 NOAEL 

Sampteetal , 1996; 
delta-BHC 1.6E+00 3.2E+00 c oral(diel) rat reduced pup birthweights intermediate Grant e la l , 1977 NOAEL 

signiti cantly decreased weight 

gain and severe nen/ous 


dog symptoms (e g.. toss ol righting IRIS, 2002; Hoechsi 

Endosullan 11 5 7E-01 1 9E+00 c oial(diel) (beagle) response) high Celanese Corp., 19B9t) NOAEL 

Endosulfan 11 6.2E-01' 6.2E+00 a oral (diet) mallaid mortality hiSi Hudsonetal , 1984 


sigificantty decreased sumval 
and body weight gam in high 
dose females and males, IRIS, 2002; HoechM 

Endosul^ II B.4E-01 2.5E+00 c oral (diet) mouse respectively. high Celanese Corp, 1988 NOAEL 
nng-necked 

Endosullan II 1.6E+00 16E+01 a oral (diet) pheasant mortality high Hudsonetal , 1970 LD50 

monkey ATSDR, 2000: Amold et 

Aroclor-1262 5 OE-03 2.0E-02 c oral (capsute) (riiesus) 42% reduced concepflon rate high al., 1995 NOAEL 


reproducfive toxicity (75 8% 
Higher neonatal deaths during 
ivaweek; average body weights ATSDR, 2000, Wren et 

Aroclor-1262 15E-02 1.5E-01 c oral(diet) mink significanfly lower) high a l , 198711 LOAEL 
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Study 
Result 

0.2 

29.2 

0137 

0.56 

1.6 

0.137 

056 


16 


0.137 

0.56 

1.6 

0.57 


...'.31.2 


084 


80 


0.005 

0.15 

Reported 

LOAEL 


1 


0137 


23 


3.2 


0.137 


23 


3.2 


0.137 


23 


32 


IS 

2 51 


002 

0.15 

Exposure 


Duration"' 


3g 


14 d 


331 d 


90 d 


-ig 


331 d 


90d 


t g 


331 d 


90 d 


4g 


1 y 

14d 


2y 


14 d 


37 m 


6 m 


Exposure 
Regime 
{#a!vi} 

7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 

• - • f ~ 


7 


7 


7 


7 


EF

1 


50 


10 


1 


1 


10 


1 


1 


10 


1 


1 


1 


' so " 


1 


50 


1 


10 


 UF

.... 

1 


 Notes 

BHC mixed isomers 

Based on BHC mixed isomers 

BHC mixed isomers 

BHC mixed isomers 

Based on BHC mixed isomas 

BHC mixed isomers 

BHC mixed isomers 

Based on BHC mixed isomers 

BHC mixed isomers 

Endosullan 11 is known to be 
ai^roximalely 3 times less 
toxic than Endosullan 1 oi 
EndosiJIan sulfate (ATSDR, 
2000) 

Aroctoi 1254 used as a 
sunogate value 

Aroclor 1254 used as a 
surrogate value. 
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TABLt D-4 

SUMMARY OF ORAL TOXICITY EEFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicity 
Reference Referenc 

Dose e Dose Sttidy Exposure Exposure Tesl Study Study Reported Regime 
Chemical Name NOAEL" L O A E L  ' Type" Route Species Effect Relevance" Reterence Endpoint Result LOAEL Duration" (# aiw) EF UF Notes 

mouse 
(oldfleld. reduced number ot litters. 

Peromyscu offspring weights and offspring Sampteetal., 1996; Aioclor 1254 used as a 
Aroclor-1252 6 8E-02 6 8E-01 c oral s polionfijs, survival high McCoyelal , 1995 LOAEL 0.68 0.68 12 m 7 10 1 suiragale value. 

Stendell. 1975, 
reduction m egg production and Platanow and Reinhart Aiocloi 1268 used as a 

Aroclor-1262 1 1E+00 1 1E+Q1 c or3l(diet) chicken hatohability high 1973; Cecil elal., 1974 NOAEL 1.1 39 w 7 1 surtogale value. ' 
Stendell, 1975, 

reducUon m egg production and Platanow and Reinhart, Aroclor 1268 used as a 
Aroclor-1262 1.1E+00 1 1E+01 c oial (diet) chicken hattJiabilily high 1973; Cecil etal.. 1974 NOAEL 1.10566613 39 w 7 1 1 sunogale value. 

fledgling rale inadequate to Species Known to be 
brown maintain stable populaflon (by Sampleelal . 1996, particulariy sensiflve lo DDT 

4,4'-DOT 2.8E-03 2.3E-02 c oial(diet) pelican 30%) high Anderson et al., 1975 LOAEL 0 028 0.028 5y . 7 10 1 exposure 

Long CO re and Stendell, 
4,4'-ODT 1.4E^)2 14E-01 c oral(diet) bam owl reduced eggshell ttiickness high 1977 LOAEL 0 14 014 2y 7 10 1 

decrease in numbei of oflspnng Sampleelal , 1996; 
4,4'-ODT 8 OE-01 4 OE+00 0 or^ lat produced high Fitzhugh 1948 NOAEL 0.8 4 7 1 1 

Benzo(aS)yrene exposure ol 
160 mg/kg-d signiflcantly 
reduced pregnancy rates and 
percentage of viable offspnng, 

Sampteetal., 1996; total stenlity was obsen/ed in 
oral signiticanl leductton in pup Mackenzie and days 7-16 97% ol offspring al40 mg/kg

3enzo(a^rene I.OE+OO 1.OE+01 c (intubaton) mouse weights intennediate Angevine, 1981 LOAEL 10 10 (gestation) 7 10 1 d 

PAHs mostly as 
Eisler, 1987; Pattonand naphttialenes, napttienes, and 

3enzo(a)pyr9ne 18E+02 18E+03 SC oral mallard mortality high Dieter, 1980 NOAEL 920 7m 7 b 1 i^ienanthrene -Calilomia 
aipha-Chlordaie 2.8E-01 2.8E+O0 a oral (capsute) quail mortality high Hudsonetal., 1970 LD50 14.1 14 d 7 50 1 

decreased viabilily and reduced 
abundance of oflspnng (4rth and Sampleelal , 1996; 

alpha-Chlordane 4.6E+00 9 2E+00 c oral(diet) mouse 5th generations) high Keplinger, etal., 1968 NOAEL 4.58 9.16 • 6g • 7 1 1 
alpha^iaordane "2.4E'+0'I" 24E+02 a oial (capsule) mallaid mortality h i g h ~ " Hudsonetal", 1984 ~ LDM 3 12O0'~ 14 d 7 bO 1 

Calilomia 
gamma-Chlordane 2.8E-01 2 8E+00 a oial (capsule) quail mortality high Hudsonetal , 1970 LO50 14 1 14 d 7 50 1 

decreased viability and reduced 
abundance of offspring (4rth and Sampteetal., 1996; 

gamma-Chlordane 4.6E+00 9.2E+00 • c oral(diet) mouse 5Ui generations) high Keplmgei, elal., 1968 NOAEL 4 58 9.16 7 1 1 
gamma-Chlordane "2.4E+01 •2 4E+02" a oial (capsuie) " mallaid mortaii^ " " h i j  i " " Hudson elal".. ' i984"'" ' LDM" —'• 1200"" 14 d 

A live-fold UF was applied due 
oral (gavage - ATSDR, 1995a: to ttie sensitive nafiire ol the 

;!,4-Oinitrophenol 12E+O0 2.2E+00 a oil) chicken cataract foimaflon Intemiediate Buschke, 1947 NOAEL 6 11 single dose 7 1 b toxicological response 
25% decrease in body weight ATSDR, 1995:Taintei," 

L4-Dmilrophenol 2 OE+01 3 OE+01 c o[al(diet) lal gam mteimediale 1938 NOAEL 20 30 lifetime 7 1 1 
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TABLE D4 
SUMMARY OF ORAL TOXICtT/ REFERENCE DOSES FOR WILDLIFE RECEPTORS 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicity 
Reference Referenc Exposure 

SttJdy Exposure Dose e Dose Exposure Tesl Study Sfildy Reported Regime 
Chemical Name NOAEL' LOAEL" Type' Route Species Eflect Relevance" Reterence Endpoint Result LOAEL Duraflon'' (#ata) EF UF Notes 

Alive-told UFlo convert to a 
chrorac ttireshold was 
considered appropriate 

oral (gavage - ATSDR, 1995; because ttie reported value is 
4,6-Oinrtto-o-cresol 6.0E-02 6.0E-01 SC water) mouse 100% mortality high Arustamyan, 1972 LOAEL 3 3 32d 7 10 5 mchaiacflsflcally low 

WHO. 2000; Janda, 
4,6-Dinltro-o-cresol 1.4E-01 14E+00 sa oral (gavage) pheasant mortality high 1970 LD50 7.1 3d 7 10 5 

Japanese W/HO.'2000;Dickhaus 
4,6-Dinilro-o-cresol 3.0E-01 3.0E+00 a oral (capsule) quail mortality high and Heistei, 1980 LD50 14.8 1 d 7 10 5 
4,6-Oinitro-o-cresol 4 5E-br • 4'.5E+00 a oral (capsule) mallard mortality high HudsorietaL, 1984'- LDM 14 d ' " " '  7 " 50 ' 

monkey ATSDR, 2000, Amo'toet Arocior 1254 used as a 
/\roclor-1242 5 OE-03 2.OE-02 c oial (capsule) (riiesus) 42% reduced conception rate high ai.. 1995 NOAEL 0.005 0 02 37 m 7 1 sunogate value 

mouse 
(oldfleld. reduced number ot litters 

Fferomyscu offspnng weights and offspring Sampleelal , 1996; Aroclor 1254 used as a 
Arocior-1242 6.8E-02 6.8E-01 c oral s polionlus! survival l u  ̂  McCoyelal. 1995 LOAEL 0.68 0.68 12m 7 10 sunogate value 

Sam[«eelal. 1996; 
/Voctor-1242 6 9E-02 6.9E-01 c oral (diel) mink total reproductive failure high Bieavinseial, 1980 LOAEL 0 685 0.685 7m 7 10 

Sample etal , 1996, 
no eflect on ferfiliiy, hattJiing McLane and Hughes, 

Aroctor-1242 4.1E-01 41E+00 c oral (dtet) screech ow success ligh 1980 NOAEL 0.41 29 7 1 

dog ATSDR, 1996, Endnn used as a surrogate 
Erxirin ketone 2.5E-02 5.0E-02 c or^ (diet) (beagle) conviJsions intennediate Kettering, 1969 NOAEL 0.025 0.05 2y 7 1 value 

embryo sun/ival decieased by ATSDR 1996; Roylance Value fi)r endnn used as a 
Endnn ketone 5 OE-02 3.0E-01 c oral(diet) mallard 9.6% l i  ̂  e la l  , 1985 NOAEL 0 05 0.30 ns 7 1 sunogale. 

significant reproducflve effects 
including reduced parental ATSDR, 1996; Good Endnn used as a sunogate 

Endnn ketone 6 5E-02 6.5E-01 c oral (diet) mcflise sun/ival, Iitter size) lK?l andVJare, 1969 LOAEL 0.65 0.65 120 d 7 10 value. 

si^iificanl reduction in egg 
producfion and hatching Sampleelal , 1996; Bidnn used as a suirogate 

Endrin ketone I.OE-01 1 OE-01 c oral (diei) screech owl success high Fleming etal 1982 LOAEL 0.1035 0.1035 83 d 7 1 value. 

SampleetaL, 1996; 
oral significani reducflon in pup Mackenae and days 7-16 Benzo(a]pyrene used as a 

rabenzo(a. h )antt!iacene 1.0E-00 I.OE-01 c (intubation) mouse weights intemiediate Angevine 1981 LOAEL 10 10 (gestation] 7 10 sunogate value 

PAHs mostty as 
Eister, 1987; Pattonand naphthalenes, napthenes, and 

DI benzo(a.h)anthracene 1.8E+02 1 8E+03 SC oral mallard mortality ligh Dieter. 1980 NOAEL 920 7m 7 5 phenanthrene 

agnificantly increased mortality no data avallabte, values tor 
oral (gavage  imales); increased severity of ATSDR 1998; NTP, 1,4-dichlorobenzene used as 

1,3-Dichlorobenzene 21E+01 4.3E+01 c oil) ral nephrophattiy high 1937 NOAEL 150 300 2y 5 1 a sunogale 
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SUMMARY OF ORAL TOXICITY KEFEIffiNCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Cenbedale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

^ ^ ^ ^ B H D • ^ — = ^ = ^ ~ - ™ 

Towc ity Toxicity 

Reference Relerenc 
 Exposure 

Dose e Dose Sttidy Exposure Exposure Test Sludy Stody Reported Regime 

Chemical Name NOAEL" LOAEL" Type" Route Species Efleci Relevance' Reference Endpoint Result LOAEL Duraflon" (#d/w) EF UF Notes 


^ ~ ~  " reproducfive parameters (% 
concepflon, w/ litteis, mean litter 
size, mean bodyweightof FIs); Selected over gavage sttjdtes 
senim enzyme levels, h^iaflc fa ATSDR, 1994; Alumot ivfth kMer NOAELs; see 

Carbon tettaohlonde 1 1E+01 1.1 E+02 c oral rat content high etal, 1976 NOAEL 11 2y 7 1 1 ATSDR. 1994 

dog significani decrease in body CEPA, 1999, Slottetai No daftm avalabte, values lor 
1,1 -DichloroiMopene 2.5E+00 1.5E+01 SC Mai (diet) (beagle) weight (males) inlennediate 1992 NOAEL 2.5 15 7 1 1 1,3-iichloroiMop^ie used 

'^— No dala available; values for 

slaflsflcal decrease in body IRIS, 2002, Stottetal.. 1.3 Dichtoioprene used as a 


1,1 -Dichloropropene 1.3E+01 2.5E+01 c oral ral weights (both sexes) mteimediale 1995 NOAEL 12.5 25 24 m 7 1 1 sunogate, ; 


Sami^eelaL. 1996; 
oral signiticanl reduction in pup Mackenzie and days 7-16 Benzo(a)pyrene used as a 

Berizo(a)anlhfacene I.OE+OO 1.OE+01 c (intubation) mouse weights inteimediate Angevine, 1981 LOAEL 10 10 (gestaflon) 7 10 1 surogate value. 

PAHs mostly as 
aaer, 1987; Pattonand naphttialenes, nai^henes, and 

Benzo(a)anlh racene 1.8E+02 1 8E+03 SC oral mallard mortality high Dieter, 1980 NOAEL 920 7m 7 5 1 ptienanthrene 
- —  • — 

no EF applied because 
American Eister 1991; Wiemeyei cyanide does not pose a 

Cyanide 2.1E-01 2.1E+00 a , oral kesttel mortality high et al., 1986 LD50 2.12 single dose 7 10 1 chronic hazard 

No EF applied because 
cyanide is not cmsidered to 

Japanese Eisler. 1991; Wiemeyei pose a chionic hazanl to 
Cyanide 4.5E-01 4 5E+00 a oral (diet) quail mortality high etal , 1986 LD50 45 sin^e dose 7 10 1 wilditte 

No EF apiMled because 
cywiide is nol considered to 
pose a (Jironic hazard to 

Cyankle 4 8E-01 4.8E+00 c oral (diel) dog mraMity h i  ̂  a^er, 1991 EPA, 1980 LD50 24 singte dose 7 10 5 wild lite 

LDMreported oM.43 mg 
CN/kg Ipw), no EF applied 

Eislei 1991: Hill, •aecause cyanide does nd 
Cyanide 5.3E-01 1.1E+00 a oial(diet) mallard mortality (about 6% dead) ' high personal communicatran NOAEL 0.53 1.1 sin^e dose 7 1 1 i3ose a chronic hazard 

days 1-16 Potassium cyanide, LDSO 
significant reduction in oflspnng ATSDR, 1997, Tewe (gestation) + values tor rats range ffom 4- || 

Cyanide 1.2E+00 5.1E+01 c oial lat g r o i  ̂  and food consumption intermediate and Man^, 1981a NOAEL 12 21 days 7 1 1 20 mg/kg-d (ATSDR, 1991) , ",:.,,. 
Califomia 

Technical Chkxdane 2.BE-01 2.8E+00 a oral (capsule) quail morlalily high Hudsonetal. 1970 LD50 14.1 14 d 7 50 1 — — " •

deceased viability and reduced 
• -

Sundance of offspring (4rth aid Sampteetal, 1996; 
Technical Oilordane 4.6E+00 9 2E+00 c oral (diel) mouse 5tti generations) high Keplinger, etal., 1963 NOAEL 4.58 9.16 eg 7 1 1 
technical Chlordane' "2.4E+01" 2.4E+<12' a oral (capsule) mallaid mortality high Hudsonetal ,1984 ="""1200" 14 d" -50" 

ncreased mortality and reduced 
body v«ighl gain in dams and a 

oral (gavage - reduced nimber of live young at ATSDR, 1995: days(7-14) Naphlh^ene used as a 
2,6-Dimelhylnaphthalene 3. OE+01 3.0 E+02 c oil) mouse birth high Ptlastereretal 1985 LOAEL 300 300 gestation 7 10 1 sunogate value. 
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TABLE D-4 

SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

^^mx^^ ̂ L^^^m^n^^ • '  " ^  " 

Toxicity Toxicily " 
Reference Reteienc Exposure 

Dose e Dose Sttidy Exposure Exposure Tesl Sludy Study Reported Regime 

Oiemical Name NOAEL" L O A E L  ' Type" Route Species Etfecl Relevance' Reference Endpoint Etesutt LOAEL Duration" (#d/w) EF UF Notes 


kit mortaltty and reduced kit body Sanpteetal., 1996, 

gamma-BHC 1.4E-02 14E-01 c iwal (diel) mink weight high Bieavinseial. 1984 LOA£L 0.137 0137 331 d 7 10 1 BHC mixed isomers 


SampleetaL, 1996, 

gamma-SIC 1 6E+00 3.2E+00 c oral (diet) ral reduced pup birthweights intennediate Grant etaL, 1977 NOAEL 1.6 3.2 . 4g 7 1 1 BHC mixed isomers 


SampleetaL, 1996, 

reduced eggshell ttiickness and Chakravarty and Lahin 


oral mallard egg producflm; longer mlen/al 1986, Chakravarty et aL 

gammaSHC 2OE+00 2 OE+01 c (inftjbaflon) duck bettween egg laying high 1986 NOAEL 2 20 8 w 7 1 1 
 . . " _ _

ATSDR, 1992;Abou-

2-HexanonB 1.OE+01 1 OE+02 SC gavage chickm ataxia inteimediate Donlaetal., 1982 LOAEL 100 100 90 d 7 10 1 


Similar LOAEL established for 
ATSDR, 1992: ADou- inhalation exposures for lethal 

2-Hexanona 2.0E+01 1.OE+02 SC gavage chicken ata»a intennediate DoniaelaL, 1982. LOAEL 100 100 90 d 7 5 1 effects 

ATSDR. 1992; 
2-Hexanone 4 3E+01 4 3E+02 sc oral (gavage) rat signiflcani weight toss inteimediate Kra savage etal., 1930 LOAEL 600 600 90 d 5 10 1 EHed considered less senous 

lowest published toxic dose 

weight loss or decreased weight RTECS, 2002, (11200mg/kgy28days) 


4-Chloro-3-melhylphenol 4.0E+00 4 OE+01 SC oral lal gain intemiediate BECTA6. 1986 LOAEL 400 400 28 d 7 10 10 adjusted to a daily dose 


ATSDR, 2000, Aidrin used as a suirogate 

Dieldrin 15E-02 1.5E-01 c oral (diet) dog increased mortaltty in offspring high Deichmannetal., 1971 LOAEL 0.15 0.15 14 m 7 10 1 value 


decreased numbers of litters; ATSDR, 2000; Tieon 
Dieldim 2.8E-02 2.8E-01 c oral (diet) rat ncreased mortality of offspring high and Cleveland, 1954a LOAEL 0.275 0.275 7 10 1...-..? 9.. , 

Sight but signttlcanl reducflon in 
eggshell thickness; hoirever, no 
^gnificant eflect on # eggs laid 
or hatched/pair, % eggs broken, Sampteetal., 1996; 

Dieldrin 7 7E-02 77E-01 c oral (diel) bam owl embryo or nestling mortality high MendenhSI et al., 1933 NOAB_ 0.077 7 1 12y _. .. 
Caiifomia 

Dtelifiln 1.8E-01 1.8E+00 a oral(capsule) quail mortality high Hudson elal., 1970 LD50 8.73 14 d 7 50 1 

Diekkln 7.6E+OO"" 7.6E+0i a oral(capsule) mallaid mortality high Hudsonetal., i984~ 381" 14 d ~ 7 "so" " 1  " .. '""'> 
dog ATSDR, 1998; Leeet Isee 2 4-dinittololuene tor 

2,6-Dinitroftiluene 4 OE-01 2.0E+00 SC oral (capsute) (beagle) esttcuiai degeneiafion ii^Binetllale al , 1976 NOAEL 4 20 13w 7 1 10 comparison 

decreased spermatogenesis: ATSDR, 1998, Leeet See 2,4-dinittotoluene tor 
2.6-Oinilrotoluene 1 4E+00 7 OE+00 SC oral rat degener^ton of te^es intermediate al , 1976 NOAEL 7 35 13w 7 1 5 companson 

decreased longevity due to ATSDR, 1989; Ljinsky 
M-Nlttoso-dm-prr^ylamine 7.3E-02 7.3E-01 SC or^ (water) 1  ̂  umor devetopmenl high aid Taytor. 1979 LOAEL 51 30 w 5 10 5^' ,-,-- ,,. 
1,1,12-TettachkHoettiane 8 9E+01 1.8E+02 c oral (gavage) ral reducfion in survival (males orSy) high IRIS 2002; NTP. 1983 NOAEL 125 250 103 w 5 1 1 

ATSDR 1992, SRRC, days 6- 18 Value for 4-melhylphenol 
3+4-Me!hy(>henols 5 OE-01 5OE+00 a gavage rabbft dilficulty biealhmg high 1988b NOAEL 5 £0 (gestation) 7 1 10 cresol used 

ATSDR 1992; Value ft)r 2-melhylphenol (0
3+4-MettiylphenoIs 2 5E+01 1 1E+02 SC oral (diet) mink decreased body weight gain intenrediate Homshawel al., 1986 NO/\EL 25 105 6 m 7 1 1 cresol) used as a sunogate 

Japanese Hill and Camaidese, Total xytene value used as a 
3+4-Mettiyl|»ienols 1.4E+02 1.4E+03 sa oral(diet) quail mortality high 1936 NOAEL 3389.66752 5d 7 25 1 sunogate 

r ^ 
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TTkb D-4 

SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WIIZILIFE RECEPTORS 


Baseline Ecological Risk Assessment- Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxictty Toxicily 

Reference Relerenc 
 Exposure 

Dose eDose Study Exposure Test Stody Stody Reported Exposure Regime 
Chemical Name NOAEL' LOAEL" Type" Route Species Effect Relevance" Reference End point Resull LOAEL Duration" (#d/w) EF UF Notes 

decreased food ccsisumplion IRIS, 2002 MarguardL 
Benzoic acid 5. OE+01 7.5E+02 c oral ral and body weights intenrediate 1960 NOAEL 50 750 na 7 1 1 

No hepaticflenal effects 
Miserved in a 13-w dnnkmg 

ATSDR. 1994; water sttidy w/ mice exposed 
oral (gavage- increased severity ol age-relalec American Biogenics to 11,298 mg/kg-d (NTP, 

Acetone 5.0E+01 2.5E+02 SC water rat nephropathy (males) intennediate Co^., 1986 NOAEL 100 500 90d 7 1 2 1991) 

Concenlraflon converted to a 
daily dose using estimated 

nng-necket body weight and ingestton rat( 
Acetone 17E+03 17E+04 sa oral (diet) pheasant mortality high Hilletal., 1975 NOAEL 42137.0212 5d 7 25 1 date summarized in 

- - • 

nng-neckec 
Acetone 4.2E+03 4 2E+04 sa oral (diel) pheasant mortality high Hilelal., 1975 NOAEL 42137.0212 5d 7 10 1 

Increase in size and number 
of fatty cysts in livers were 
noted h both 15 and 30 mg/kg 
d tieattnenis; however, Uils 

dog IRIS. 2002, Heyvraod el eHed is not consideied 
Chlorolomi 3.0E+01 3 OE+02 c oral (capsule) (beagle) survival high al , 1979 NOAEL 30 7 1 1 ecotogcally relevant .'Av„„ 

Mal^na! toxidty (decreased 
oral (gavage- signiticanl leduclim in fetal IRIS, 2002; Thompson days (6-18) weight gain) observed at 50 

Chtoioforth 5.0E+01 1.3E-H)2 c ral) ral weight inlennediate elal , 1974 NO/^L 50 126 gestation 7 1 1 mg/kg-d 

increased late-stage fetal Mates more sensitive lo 
oral (gavage - lesorpflons, 20-25% decrease in ATSDR, 1997;Shimuzu days 7-17 renaWiepafic effects (LOAEL -

Hexachtoioethane 1.7E+02 5 OE+02 0 oil) rat fetal body weights high elal., 1992 NOAEL 167 500 (geslatton) 7 1 1 20 mg/kg-d) 

No data available; values for 4 
l-Chtorophenyl- embryotoflcily; developmental INCHEM 1994; Francis, days 5-14 bromophenylphenvletoer used 
nhenylettier 1.OE+02 1.OE+03 c oral (gavage) mouse effects high 1989 NOAEL 1000 (gestafion) 7 10 1 as a sunogate 

signincantty increased embryonic Sanpteetal., 1996; 
resorption aid reduced fdal NawTot and Staples, days 6-12 

3enzene 2.6E+111 2 6E+02 c gavage mouse weights high 1979 LOAEL 263 6 263.6 (gestafion) 7 10 1 

significani reduction in survival ATSDR, 1995; NCI, 
1,1,1 -Trichtoroethane 5 4E+01 5 4 E+02 c gavage rat (50%) and body weight gam high 1977 LOAEL 750 750 78 w 5 10 1 

Exposure to slightty higher 
dose (0.20-0 27 mg/kg-d) 
resulted in convulsions, 

dog ATSDR. 1996; remors and death aftei 47 
Endnn 2.5E-02 5.0E-02 c oral (diet) (beagle) convuiaons intenrediate Kettering, 1969 NOAEL 0 025 0.05 7 1 1 days (ATSDR, 1996) 2 y _ ^ 

&<l LD50 value Ibr 12 montti 
embryo sun^val decreased by ATSDR, 1996; Roylance m^laid ducks is 5.64 mg/kg-fl 

Endnn 5.0E-02 3.0E-01 c oral (dtet) mallan) 9.6% high elal., 1985. NOAEL- 005 0 30 . ns 7 1 1 (Hudsonetal, 1984) 

significani reproducfive eflecis 
includng reduced parents ATSDR, 1996; Good 

Endnn 6 5E-02 6 5E-01 c oral (diet) mouse sun/ival, Iitter size) high andWare, 1969 LOAEL 0.65 0.65 120 d 7 10 1 
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TABLE D-A 
SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Toxicity Toxictty 
Reference Relerenc 

Dose eDose Sludy Exposure Test Sludy Stody Reported Exposure 

Chemical Name NOAEL" LOAEL'' Type" Route Species Effect Relevance" Reference Endpoint Result LOAEL Duration" 

signiflcant reduction in egg 
pioducflon and hatchlmg Sampteetal . 1996, 

Endrin 1 OE-01 1 OE-01 c o[al(diel) screech ow success high Fleming etal., 1982 LOAEL 01035 01035 83 d 

increased frequency ol abortions 
and late resorpttons; 10-12% ATSDR. 2000; IRIS, 
decieased fetal body weight and 2002, Kincaid days (7-19) 

Mettioxychlor 5.(E-B^ 3.6E+01 c oral (gavage) rabbit peicentage of male fetuses high Enleipnses, 1986 NOAEL 5.01 35.5 gestation 

Mdhoxychlor B.OE+01 8.0E+{)2 a oral (capsule) mallaid mortality high Hudson elal.. 1984 LDaj 2000 14 d 

lledgling rale inadequate to 
brown maintain stable population (by Sampteetal.. 1996; 

4.4'-DDD 2.8E-03 2 8E-02 c oial(diet) pelican 30%) high Anderson et al., 1975 LO/\EL 0.028 0 028 5y 

Longcoreand Stendell 
4 4'-DDD 1.4E-02 14E-01 c oral (diel) bamoW reduced eggshell thickness high 1977 LOAEL 0.14 0 14 2y 

decrease in number of oflspnng SampleetaL, 1996; 
4,4'-DDD 8 OE-01 4 OE+00 c oral ral produced high Fitzhugh, 1948 NOAEL 03 4 2y 

fledgling rate inadequate lo 
brovm maintain stable populafion (by Sampteetal., 1996; 

4,4'-DDE 2 8E-03 2 8E-02 c oral (diel) pelican 30%) high Anderson elal., 1975 LOAEL 0.028 0 028 5y 

Longcore and Stendell, 
4 4'-DDE 1.4E-02 1.4E-01 i: oral (diet) bam owl reduced eggshell ttiickness high 1977 LOAEL 0.14 0.14 2y 

decrease in numbei of oflspnng Sampleelal. 1996 
4,4'-DDE 8.0E-01 4.0E+O0 c oral ral produced high Filzhugh, 1948 NOAEL 08 4 _2_y_ 

significant reduclion m egg 
production and hatchlmg Sampleelal , 1996; 

Endrin aldehyde 1.OE-02 I.OE-01 c oiai(diel) screech owl success high Fleming etaL, 1982 LOAEL 0.1035 0.1035 83 d 

dog ATSDR, 1996; 
Endrin aldehyde 2 5E-02 5 OE-02 c oral (diet) (beagle) convulsions inteimediate Kettering, 1969 NOAEL 0 025 0.05 2y 

embryo sun/ival decreased by ATSDR, 1996, Roylance 
Endrin aWehyde 5 OE-02 3 OE-01 c oial(diet) mallard 9.6% high elal 1985. NOAEL 0.05 0 30 ns 

signiflcani lepioductive eflecis 
including reduced parental ATSDR, 1996: Good 

Endnn aldehyde 6.5E-02 6.5E-01 c oral (diet) mouse sun/ival, Itttersize) Mgh and Ware, 1969 LOAEL 0 65 0.65 120 d 

no effect on numbei ol lifters or 
numbei of oflspring/littei, 
lowevei, growth in second and Sampteetal., 1996, 

Aluminum 1.9E+00 1.9E+01 c oral (water) mouse :hiid geneiafions was leduced intermediate Ondreicka etal., 1977 LOAEL 193 19 3 3g 
Sampteetal.. 1996, 

Aluminum 1.1 E+02 1.lE+t)3 c o[al(diel) ringed dove reproduction high CaiiiereetaL, 1986 NOAEL 1097 4 m 

Japanese signiflcani reduclion in egg Sampteetal., 1996; 
_ead 1.1E+00 1.1E+01 c oral (diet) quail hatching success legh Edensetal . 1976 NOAEL 1.1 113 12w 
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Exposure 
Regime 
(#d/w) 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

EF

1 

1 

25 

10 

10 

1 

10 

10 

I 

10 

1 

1 

10 

10 

1 

1 

 UF

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

 Notes 

Reported as <2.000 
mg/kg(bw) 

DDT used as a sunogate 
value. 

DDT used as a sunogate 
value. 

DDT used as a sunogate 
value 1 

DDT used as a sunogate B 
value 

DDT used as a suirogate 
value 

DDT used as a surrogate 
value 

Endrin used as a sunogate 
value 

Endnn used as a sunogale 
value 

lEndnn used as a sunogale 
value. 

Endnn used as a sunogate 
value 

Aluminum chlonde; food 
consumption not reported so 
signiti ca nee of reduced body 
weight unclear. 

lead acetate 
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SUMMARY OF ORAL TOXICITY REFEIffiNCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessn'>ent - Interinn Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicily 
Reterence Referenc Exposure 

Dose eDose Sludy Exposure Test SUidy Stody Reported Exposure Regime 
Chmiical Name NOAEL" LOAEL** Type" Route Species	 Effect Relevance" Reference End poinl Result LOAEL Duration (# *w) EF UF Notes 

no signiticanl reproductive Sampteetal , 1996; 
Lead 3.9E+00 3 9E+01 c oral (diet) kesttel eflects observed high Partee, 1984 NOAEL 3.9 7m 7 1 Metallic lead 

days (5-21) Lead acetate; reduced birth 
gestaflon, iveighls reported at tomer 

28% rate ot stillbirth compared ATSDR, 1999;Ronisel days(21 - dose were nol conadered as 
Lead 1.3 E+02 3.8E+02 c oral (water) rat lo4% conttt^s high ai., 1998b, 1998c NOAEL 126 377 35) post natal 7 1 ecologically relevant 

significani redudion in 
pregnancy percentage and Sampleelal. 1996, 

Manganese 8.8E+01 2 8E+02 c oral (diel) ral tertility high Laskeyelal., 1982 NOAEL 88 284 224 d 7 1 Mmganese oxWe 

no leduction In growtti alttiough Sampleelal. 1996, 
Japffiiese ag^save behavtor reduced by Laskey and Edens, 

Manganese 9.8 E+02 9.8E+03 c oral (dtet) quail 25% to 50% relative to conflols tow 1985 NOAEL 977 75 d 7 1 

Merctrc chtoikle; suivival in 
dosed mate rats v/ere 10/50 
and 5/50 foi tow and high 
dose levels, lespecttvely 
(compared to 26/50 loi 

Mercuiy 2 6E-01 2.6E+00 c ixal (gavage) ral 	 significanfly increased mortaltty high IRIS, 2002 NTP, 1993 LOAEL 37 3.7 5 10 contti^). _. ^V . _ .. 
si^ificant reducflon in egg 
fertility and halchability alttiough 

Japanese egg productton was positively SampleetaL, 1996; Hill 
Meicuiy 4.5E-01 9.0E-01 c oral (diet) quail conelated witti dose high and Schaflner, 1976 NOAEL 045 0.9 7 1 Mercunc chlonde 

SampleetaL, 1996; 
Meicuiy I.OE+OO 10E+C1 c oral (diet) mink tertility, kit sun/ival high Aulerichetal, 1974 NOAEL 1.01 6m 7 1 Mercunc chlonde; single dose 

F3 generation totaled 123 
mice compared to 230 for 
conlrds, no efleci on total 

decrease sun/ivai in F2 and F3 RAIS, 1993, Schoeder number ot Ittteis or average 
Molybdenum 1.9E-01 1 9E+00 c oial (water) mouse 	 geneiaficBis high and Mitchener, 1971 LOAEL 15 19 - 3g 7 10 Iftter size. 

embiyonic viability reduced to Sampteetal.. 1996 
Molybdenim 3 5E+00 3.5E+01 c oral (diet) ch\cKen zero high Lepore and Miller, 1965 LOAEL 35 3 35.3 21 d 7 10 Sodium mc^bdate 

aaer, 1998, USPHS, 
Nickel 2 5E+01 6 3E+01 c oial(diet) dog decrease in body weight (40%) inlennediate 1993 NOAEL 25 63 7 1 Nickel sutfate 

decrease in maternal body 
weight, decrease in numbK"of 
live pupsfliller, increase in pup 
morlalily, decrease in average 
pup weights in F1a and Fib 

Nickel 3.1E+01 5.2E+01 c csal (water) rat 	 generaticms high RAIS, 1995; RTI, 1937 NOAEL 30.8 516 2q 7 1 Nickel chloride 
signticani reduction in growth Sampte etal., 1996, 

Nickel 7.7E+01 1.1 E+02 c oral|diel) mallanl 	 and 79% mortalily high Cain and Paflord, 1931 NOAEL 77.4 107 90 d 7 1 Nickel sulfele 

decreased weight gam, ATSDR, 1990, Maluket 
3ilv» 22E+01 2.2E*02 SC oiS (water) rat decreased lifespan intenrediate al. 1931 LOAEL 222 222 37 w 7 10 
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TABLE D4 

SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxictty 

Releience Relerenc 


Dose e Dose Stody Exposure Tesl Stody 
Chemical Name NOAEL' LOAEL' Type' Route Species Elfect Relevance" Reference End point 

• 

Sliver bobwhile 

Sliver 
9OE+01 
2 4E+02 

9.0 E+02 
2 4E+03 

SC 

SC 

oral 

oral 
quail 

mallard 
mortality 
mortality 

high 
high 

Pesticide, 2002 

Pesticide72002 

LD50 

L0« 
mortaltty (21% intreattnent ATSDR, 1992;Manzoe 

Thallium 1.4E-01 14E+00 SC oral (water) ra group) high al. 1933 LOAEL 

WHO, 1996; Shaw 
niallium 3.5E+110 5.0E+00 SC oral (diet) duck mortality high 1932 NOAEL 

ATSDR, 1992; 
Antimony 2 6E-02 2.6E-01 c oral (watei) lat decieased lifespan intermediate SchroedeietaL, 1970 LOAEL 

dog mortality; weight loss (44-61% - ATSDR, 2000; Byron el 
Arsenic 4 8E-02 4 8E-01 c oral (diet) (beagle) As(3+)) high al 1997 LOAEL 

Sampteetal., 1996; 
Shroedei and Mitchner, 

'ysenic 1.3E-01 1.3E+t» c oral (watei) mouse declining littei sizes high 1971 LOAEL 

Sampte elal , 1996; 
'\rsenic 5.1E+00 1.3E+01 c oral (diet] mallani mixtafrly high USFWS, 1964 NOAEL 

chicken (1- Sampteetal., 1996: 
Barium 4 2E+01 8.3E+01 SC oral(diet) dold) mortality high Johnson et al., 1960 NOAEL 

signiflcant increase in mortality, 
Barium 7.5E+01 1.6E+t)2 c oral (water) mouse renal toxicity high IRIS, 2002; NTP, 1994 NOAEL 

WHO. 1990; Krampilz 
Beryllium 1.5E-01 1.5E+t)0 a subcutaneous chicken mortaltty high elal.. 1978 LDJO 

Sampteetal, 1996; 
Shioeder and Mitchner. 

Beiyllium 6.6E-01 6 6E+00 c oral (water) lat longevity tow 1975 NOAEL 

dog ATSDR. 2000; 
Beryllium 1 2E+00 1.2E+111 c oral (diet) (beagle) signiflcantty increased mortality high Morgareidge el a l , 1976 LOAEL 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVHC'—NAEl Battel I e\Centiedale\T24 - BERA^Draff BERA\Appendices\KLN - SpidshtsMNGTOX 
Table D4 ( Paze 2IV '6-I 

SttJdy 
Result 

2250 

5920".25147 


1.4 


35 


0.262 

2.4 

1261 

5.1 

203 

75 

37 

0.66 

12 

Reported 

LOAEL 


1.4 

50 

0.262 

24 

1.261 

128 

417 

160 

12 

Exposure 

Duration^ 

14 d 

14 d 


36 w 


single dose 


746-1,342 d 


2y 


3g 


128 d 


4 w 


2y 


single dose 


3 2 y 


172 w 


Exposure 
Regime 
(#d/w) 

7 
i 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

EF

25 

25 

10 

1 

10 

10 

10 

1 

1 

1 

25 

1 

10 

 UF

1 

1 

10 

1 

5 

1 

1 

5 

1 

1 

1 

1 

 Notes 

Value leported as =2.250 
mg/kg-d 

Thallium (1) sulfate 

Potassium antimony tartiale 
(oiganic) form; inorganic 
anflmonials are absorbed 
much less readily and eflect 
thiesholds are 
conespondingly higher 

6/6 animals died exposed lo 
As(3+), 1ft animals died 
exposed to As(5+) 

Sodium aisenile (3+) 

Mallards in 1000. 500, 250, 
and 100 ppm tteattnents 
expenenced 92%, 60%, 12%, 
and 0% mortality, respectively 

Chicks in the 4000 to 32000 
ppm treatments expenenced 
5% lo 100% mortality. Five-
told EF applied due lo the 
magnitode ol the affect al the 
4,000 ppm level (LOAEL). 

Beiyllium sulfate. 

Weight loss in males was 
obsen/ed in months 2-6. 

Jlcerattve and inffammatoiy 
esions in Uie gastrointesflnal 

tract and weight loss were 
also obseived in treated 
animals. 
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SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxiaty Toxicity 

Heterence Reteienc 
 Exposure 

Dose e Dose Sttidy Exposure Test Stody Study Reported Exposure Regime 
Chemical Name NOAEL' LOAEL" Type" Route Species Effect Relevance* RelKence Endpoint Resull LOAEL Duration" (# d/w) EF UF Notes 

fetal implantaflons reduced by 
28%; telal survivorship reduced 6 w dunng 
by 50%; fetal lesoiptons Sampteetal , 1996: mating/ 

Cadmium 1.OE+00 1 OE+01 c oral(gavage) rat incieasedby400% high SutouetaL, 19800 NOAEL 1 10 gestation 7 1 1 Cadmium chloride 
signiticanl reduction in egg Sampteetal.. 1996: 

Cadmium 1.5E+00 2. OE+01 c oral (diet) mallard producflon high White and Finley. 1978 NOAEL 1.5 20 90 d 7 1 1 

Sampteeta l . 1996, 
signiflcant reduclion in duckling Haseltineelal Exposure lotrivaleni 

Chiofnum I.OE+OO 5.0E+00 c oral(diel) 0\ai± duck surtiival high unpublished dala NOAEL 1 5 10 m 7 1 1 chromium. 

mortality, body weight loss and IRIS 2002; Ivankovic Value fortlvaleiit chromium 
Chmmium 1.5E+03 15E+04 c oral(diet) rat food consumption high and Pieussman, 1975 NOAEL 2055.2 840 d 5 1 1 (I.e., chiomrc oxide). 

Value tor cobatt chlonde; 
however no decrease in body 
weight reported in lals 
lollowing longer term 

45-65% reducflon in body weight ATSDR, 2001;Che!tye1 exposures (Domingo et al. 
Cobatt 7.6E-02 7.6E-01 SC oral(diel) rat gam intennediale al., 1979 LO/\EL 3.79 3.79 4w 7 10 5 1984, Bourgelal , 1985) 

Copp«" gluconate: check ttiis 
decreased survival; 13% ATSDR, 1990, Massie study (should resull be 42 as 

Coppei 4 2E-01 4.2E+00 c oral (water) mouse decrease in maximum litespan high and Aiello, 1934 LO/\EL 42 4.2 850 d ' 7 • 10 1 in RAIS?) 

Copper suHale; threshold 
increased peicentage mortality Sampteetal., 1996; Includes co j^e i concentration 

Copper 1.2E+01 15E+01 c oral(diet) mmk in mink kits high Aulencheta l , 1982 NOAEL 11.71 15.14 357 d 7 1 1 in base feed (60.5 ppm) 

chicken ( 1 - growth reducflon (30%) and Sampteetal., 1996; 
Copper 4 7E+01 6 2E+01 c oral(diet) mortaltty increased by 15% high Mehringetal , 1960 NOAEL 47 62 lOw 7 1 1. 

dold) oral reduction in pup weight and Sampteetal , 1996; 60 d thiough Effect was descnbed as 
/anadium 4.2E-01 2.1E+00 c (intubation) englh high Domingo etal . , 1986 LO/\EL 2.1 21 gestatim 7 5 , 1 ••slight" 

ral no effects on survivorship, body Sampteetal , 1996; 
I'anadium 1.1E+01 1.1 E+02 c oral (diel) weight, oi blood chemistty high White and Dieter 1978 NOAEL 11.4 12w 7 1 1 

mallard vanadyl sullate 

while reduced egg halchabiltty (<20% Sampteetal , 1996, 
SSK. 1.5E+01 1.3E+02 c oral (diel) longhwn ol controls) high Slahletal , 1990 NOAEL 14.5 131 44 w 7 1 1 

hen zinc sul^te 
(1 creased lales of fetal 
lesoiption and reduced fetal Sampteetal , 1996; days 1-16 

a ic 1.6E+02 3 2E+02 c oial(diel) rat growth rales high SchlickeiandCox, 1968 NOA£L 160 320 (gestaflon) 7 1 1 
Z i ic oxide 

Europeai ATSDR, 1994;Slraube Zinc oxide; all animals in 
Zinc 2 OE+02 3 9E+02 SC oral (diel) lenet mortality diffuse nephrosis high et a l , 1980 NOAEL 195 390 up lo 6 m 7. 1 1 extremis or dead by day 21 

signiflcant concentratton-related IRIS, 2002, Amen can 
reduction in body weights in F2 Btogenics Corpoialion, 

Bromomethane 1 8E+00 1.8E+01 c inhalation ral !bolh sexes) intennediate 1986 NOAEL 18 1 1^2g ? _ _... '-̂  ... 
dog IRIS, 2002, Rosenblum No UF applied due to the 

Bramomethane 8 9E+01 1.8E+C2 SC oral(diet) (beagle) ncreased weight gam, lethargy inlennediate etal., 1960 HOAEL 89 1 178.2 l y 7 1 1 nature of ttie observed elteclsi 
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TABLE D-4 

SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Msttior Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicity 

Reference Referenc 
 Exposure 

Dose e Dose Stody Exposure Exposure Test Stody Study Reported Regime 

Chemical Name NOAEL' LOAEL" Type" Route Species Effect Relevance" Reference Endpoint Resull LOAEL Duration' (# aim) EF UF Notes 


mortality; sigmlicanl reduclion in ATSDR, 1998;Landiyet 
Chloramelhane 2 3E+01 3 5E+01 a oral mouse body weight high al , 1985 NOAEL 230.612286 345.91843 11 d 7 1 10 

signiffcant concenlralran-relaled IRIS. 2002; Amencan No data available; values tt)r 
reducflon in body weights in F2 Biogenics Craporaflon, biomomethane used as a 

Dibromomethane 1.8E+00 1.8E+01 c inhaiaton rat (both sexes) intennediate 1986 NOAEL 1£ 18 7 1 1 sunogate 

weight loss or decieased weight RTECS. 2002; JOC, 
Bromochloromethane 4.1E+00 4.1E+01 SC mhalaflon ral gam intemiediate 1966 LOAEL 409.332081 409 33208 26 w 7 10 10 

(Jianges in lesoipflon rate, Iftter 
size, sex raflo, or fetal body ATSDR, 1996; 

Chloraetoane 2.8E+03 2.8E+04 c inhalation rat weights Intemiediate Scortichinietal, 1986 NOAEL 2828.23901 Gd6-15 7 1 1 

Females appeal somewhat 

ATSDR 1997 Til elal , more sensitive to oral 


i/inyl Chlonde 1.7E+00 5.0E+00 c oral(diel) ral increased mortality intermediate 1983, 1991 NOAEL 1.7 5 144 w 7 1 1 exposure 


Hepaloxicological effects also 
reported al similar eflect 

oral (gavage- ATSDR, 2000; MaSmi concenttations (IRIS, 2002; 
Mettiylene Chloride 8.2E+00 4.1E+01 c oil) mouse si^ifticant inciease in mortality high e la l , 1988 LOAEL 64 64 64 w 4.5 5 1 NCA, 1982) 

maternal toxicity (reduced waght 
gain ttiiough gestatton;- 59% in IRIS, 2002, Tabacova, 
parental and Fl); average fetal 1969; Tabacova and 21 d (thraugh Study iinsted by failure lo 
weights si^ftteantty reduced Balabaeva, 1980; gestafion); report critical mforniaflon on 
(5%); slight increase in TabacovaelaL, 1978 paiental aid chemical exposure and lest 

Carton disulfflde 2.9E+00 2 9E+01 c inhalation ral preimpfanlaflon tettiaBly high 1983 NOAEL 2.87762826 28.776283 F1 7 1 1 conditons (ATSDR, 1996). 

Stody threshold supported by 
signfticant reductton (10-28%) in sun/n/al and reproductive 
mean body weights; signiflcant effects levels provided in 

Bromolbim 7.1E+01 1.4E+02 c oral (gavage) rat reduction in suivival of maies high IRIS, 2002; NTP. 1989a NOAEL 100 200 103 w 5 1 1 ATSDR, 1990 

fetotoxicity, maternal reduction i i ATSDR, 1989; Huddck 
Bromodichioiomettiane 5.0E+00 5.0E+O1 c gavage rat 'aoi^ weight gam high etal., 1983 LOAEL 50 50 Gd6- 15 7 10 1 

retarded telal development; 
maternal food consumpflon and ATSDR 1990;Schwelz 

1.1-Dichloroettiane 3.9E+03 6.1E+03 c mhalaflon rat body weight high et al . 1974 NOAEL 3886.57505 6136.6974 Gd6- 15 7 1 ' 
Stody threshold supported by 

mortality, body weight, livei ATSDR 1994: Quasi et subchionic inhalaflon stody by 
1,1-Dichtoroethene 5.0E+00 5.0E+01 SC oral (capsules) dog histology high al., 1933 NOAEL 25 97 d 7 1 5 Prendergasl el a l , 1967 

lEIfeH concenttations are 
similai to toose eliciflng 
ubular neciosis in mice undei 

chranic exposures. Study 
maternal food consumpflon and supported by 2 yeai 
weight gain; comptete eariy IRIS, 2002, Short etal.. ie|Hoducflve shidy (Nftschke 

1,1-Dichloioettiene 6.9E+01 1.4 E+02 c Inhalaflon mouse resoipflons ligh 1977 NO/\EL 69 139 Gd6- 16 7 1 1 etal., 1983 
Trichloiofluraomethane 3.5E+01 3"5E+02 c oral rat suraval; Msft^athology ligh J RIS, 2002; NCI, 1978 LOAEL 488 488 78 w 5 10 1 
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TABm D-4 ( 
SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicfty 

Reference Referenc 


Dose eDose Study 
 Exposure Tesl Stody 
j Chemical Name NOAEL^ L O A E L  ' Type" Rcflite Species Effect Relevance" Reterence Endpoint 

IRIS, 2002; Shemian. 
Dichlorodifluoromelhane 1.5E+01 1.5E+02 c oral lat reduced body weights iniennediaie 1974 NOAEL 

decieased and delayed IRIS, 2002; Dow 
Dalapon 5.0E+01 5. OE+02 c oral lal osaflcation high Chemical, 1971 LOAEL 
Dalapon 2.1E+(]2 2.1E+03 sa oral(diel) mallaid mortalfty high Hilletal. 1975 NOAEL 

1.1,2-Tnchloro-1,2 2- USEPA, 1997; Du Pmt, 
trifluoroelhane 1ZE+04 2 4E+04 c inhalation ral reducflon in mean body weights inlKmediate 1985 NOAEL 

F l  : 30% decrease mlertilfty. 

increased lesmptlon, 16% 

embiyo survival; F2: 100% ATSDR. 1993; Green. 


Heptachlor 2.5E-02 2 5E-01 c oral(diet) rat mferiility high 1970 LOAEL 

reduced kit weights at 3 and 6 
weeks leducted 23% and 19% Sampteetal., 1996; 

Heptachlor I.OE-01 1 OE+00 c oral (diet) msik relative to conttols intennediate CmmetaL, 1993 LOAEL 

Japanese 
Heptachtor 6 7E-01 6 7E+00 SC oral(diet] mortalfty high Hilletal., 1975 LC50 quail 

hieptaijitor' ^ -^ • 4 2E+01' '4.2E-ia2 a oral (capsule] mortalfty high Hudsonetal., 1984 
mallaid 

" " L D S , " " HexacHortJcyciopenladien IRIS! 2002; Abdoet'aLi' 

e 1.4E+00 2 7E+00 SC gavage lal reducflon in body weight (males) mlHmediate 1984 
NOAEL Japanese 


Setenium 6 OE-02 6.OE-01 oial(diel) quail reduced egg hatching high 

Eisler, 1985 LOAEL 

50 percent reduction in numbei Sampteetal., 1996, 
ol pups leared in second Rosenteld and Beath, 

Selenium 2 OE-01 3.3E-01 c dial (water) rat gmeiation high 1954 NOAEL 

signiticanl reduction in duckling Sampleelal., 1996, 
Setenium 4.0E-01 8.0E-01 c oral (diel) mallaid survival high Heinz etal , 1989 NOAEL 

egg pioducflon and hatchlmg 

success leduced by 38% and Sampteetal., 1996; 

88%, lespecflvely, and nestling Wiemeyerand Hoflman, 


Selenium 4.4E-01 1 5E+00 c oral(diet) screech owl survival reduced by 100% h i  ̂  1996 NOAEL 

IRIS, 2002: MoiAm 
dog Agiicultural Products, 

sophorone 3.OE+01 3.0E+02 SC oral (capsule) (beagle) no adverse systemic eflecis intennediate 1972a NOAEL 
fetal growthretardatton (crown- ATSDR 1989; 

sophorone 12E+02 1.4E+02 c inhalaflon lat nimp length) high Bio/dynamics. 1984a,b NOAEL 

MACTEC Engineenng and Consulling, Inc. 
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Exposure 


Result LOAEL Duraflon (# d/w) EF UF Notes 

Stody Reported Regime 

15 150 2y 7 1 1 

500 500 na 7 10 1 
5267 5d 7 25 1 

11856 23711.46 7 1_^ 12.y_._. 

Only 19 ol 122 offspnng of 
treated lals survived 21 days 
postpartum compared lo 179 

60 d Ul rough out ol 238 oflspnng ol controls 
0.25 0.25 gestaflon 7 10 1 (ATSDR, 1993) 

1 1 181 d 7 10 1 

16.7788542 5d 7 25 1 

" 2 0 8 0 14 d 7 50 1 

19 33 13w 5 1 10 

0.6 06 7 10 1 

fertility, pup sun/ival, maternal 
toxicity and failure of second 
generation to reproduce 
observed in 1.05 mg/kg-d 

0.2 033 7 1 1 treatment iv. 
selanomethtonine, similar 
efleci concentration obtained 
in a 78-d eiposuie stody with 

04 0.8 100 d 7 1 1 sodium selenite 

044 15 137 w 7 1 1 selenomethionine | 

150 90d . 7 1 5 

days 6-15 


122 141 (gestaflon) 7 1 1 
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TABLE D-4 

SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicfty 
Reterence Reteienc 1 Dose e Dose Sludy 

1 " " " •• 

Exposure Test 

Chemical Name NOAEL" LOAEL° ..Type^ Route Species Eflect Relevance' Reference 


ATS DR. 1939; NTP, 

1,2-Dichtoropropane 4.4E+01 8 9E+01 c oral (gavage) rat decieased body weight gam intennediale 1986 


SampleetaL. 1996, 

2-Butanone 18E+03 31E+03 c oral (water) ral decreased fetal birth weight high IRIS, 2002 

1.1,2-Tn chloroethane 6.6E+01 6 6E+02 c gavage rat mortality high 1978 


leduction in number ol live RAIS, 2002, NTP. 
JTrtchloroettiene 7.5E+01 1.5E+02 c oral (diel) ral pups/lirter high t986b 

increased embiyo/felal death 
including incidence of full Ifttei WHO, 1997, Rogeisel 

Mettiyl Acetate 5.3E+03 8.2E+03 c inhalation mouse lesoiptions high aL, 1993 

oial (gavage - 20% decrease in body weight ATSDR. 1996: NCI, 

1.1,2,2-Te1rachloroethane 4.4E+01 7.7E+01 c oil) rat gain (males) inteimediate 1978 


ATSDR, 1996, Lackey, 
Toxaphene 8.0E-02 8 OE-01 SC oral (capsule) dog convulsions high 1949 

shaip-lailed 

Toxaphene 4 OE-01 4.0E+00 a oral (capsule) giouse mortality high Hudsonetal. 1970 


mallard 

Toxaphene 6.2E-01 6.2E+00 a oral (capsule) (duckling) mortality high Hudsonetal.. 1984 


posiflve coirelaflon befl/Lieen 
oral (gavage- matemal thymus weight and fetal ATSDR 1996; Cheinott 

Toxaphene 3 2E+O0 3.2E+01 c Oll) rat death high elal., 1990 

decieased ovary weights, 
decieased ovarian and uterine 
activity including smallei and 
fewer corpora lutea, increased 
liver weights and cholesleiol IRIS. 2002; USEPA 

Acenaphthene 3.5E+01 35E+02 SC oral (gavage) mouse levels intemiediate 1989c 

Eisler, 1987; Pattonand 
Acenaphthene 1.3E+02 1.8E+03 SC oral mallaid mortalfty high Dieter, 1980 

10% reducflon in egg shell SampleetaL, 1996; 
DiethylphUialate 1.1E+00 1 1E+01 c oral(diet) nnged dove ihickness intemiediate Peakall, 1974 

reduced giowlhand lood RIS, 2002; BhDwnetal., 
Diettiylphttialate 7.5E+01 3.2E+02 SC oral ral consumpflon rales intemiediate 1978 

MACTEC Engineenng and Consulling, Inc. 
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Sttidy 

Endpoint 


NOAEL 

NOAEL 
NOAEL 

NOAEL 

NOAEL 

NOAEL 

LOAEL 

LD50 

LDM 

LOAEL 

NOAEL 

NOAEL 

NOAEL 

NOAEL 

Sludy 
Result 

62 

1771 
92 

75 

5344.00718 

62 

4 

19.9 

30 8 

32 

175 

920 

1.1 

750.0 

Reported 

LOAEL 


125 

3122 

150 

8220.6601 

108 

4 

... .. 

32 

350 

31600 

Exposure 


Duration' 


103w 


2g 

78 w 


29 


days 6-15 


(gestation) 


78 w 

106 d 

14 d 

14d 

days (6-15) 
gestation 

90 d 

7m 

4 w 

16w 

Exposure 
Regime 
(# d/w)

5 

7 
5 

7 

7 

5 

7 

7 

7 

7 

7 

7 

7 

7 

 EF

1 

1 
1 

1 

1 

1 

10 

50 

50 

10 

5 

5 

1 

1 

 UF

1 

1 
1 

1 

1 

I 

5 

1 

1 

1 

1 

1 

1 

10 

 Notes 

ATSDR raised concern about 
weigth loss could be 
allnbutable to non-chemical 
stressor but Uiis study result i; 
conservative relaflve lo other 
end points 

metabolic intemiediate of 
MB< 

Signiflcant increased mortality 
occurred in several studies al 
dose levels approximately 
twice ttie LOAEL reported in 
this stody 

. . „ 

— •  " — 

PAHs mostty as 
naphttialenes, napthenes, and 
jhenanttirene 

Di-n-butyl phthalate used as a 
suirogate value 
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SUHH&RY OF ORAL ICXKnTf REFERENCE DOSES FOR WILDLIEE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicfty 
Refeimce Referenc Exposure 

Stody Exposure Dose e Dose Exposure Tesl Stody Study Reported Regime 

Ctiemlcal Name NOAEL" LOAEL" Type" Route Species Effed Relevance" Reference End point Resull LOAEL Duraflon" (# d/w) EF UF Notes 


study resull considered a 
NOAEL because percent 
reduction is tess than 15% 
(W/HO. 1997). Koihonenetal 
(1993) established an EDK for 
KTtiryotoxictty in chickens of 10%reducflon in egg shell Sanple elal , 1996; 
33umol(9.19mg/egg). Dl-n^ulylphlhalate 1.1E+00 l lE+01 c oial (diet) nnged dove ttiickness intennediate Peakall. 1974 NOAEL 1.1 4 w 7 1 1 

signiflcart repnoductt^^ effects 
including fewei number of live 
oflspnng/litier and Increased WHO, 1997, Hamanoet 

Di-n-Bul^phttialale 1.0E+02_̂  4 OE+02 c oral(diet] mouse mcklence of external anomalies high al.. 1977 NOAEL 100 400 7 1 1 

RAIS, 2002, Slmnionel 
Phenarthrene 1.5E+01 1 5E+02 a oral mouse mortalfty high al . 1979 LDSO 750 7 1 50 

PAHs mostty as 
Eisler, 1987; Pattonand naphttialenes, napth^ies, and 

Phenanthrene 18E+02 1.3E+03 SC oral mallard mortality high Dieter. 1980 NOAEL 920 7m 7 5 1 phenanthiHie 

10% reducflon in egg shell Sampleelal , 1996; Di-n-buty!|»ittialate used as a 
Butyl benzyl phthalate 1.1E+00 1 lE+OI c oral(diet) nnged dove ttiickness intemiediate Peakall, 1974 NOAEL 4 w 7 1 1 sunogate vaue 
Butyl benzylphttialate 2.0E+02 4.8E+01 SC gavage rat" tesflcular attophy intemiediate IRIS. 2002, NTP, 1985 ' NOAEL" 1960 480" 14d' 7 "  1 " '10' 
fJ-Nftioso-diphenylamlne 2bE+01 •2'0E+O2 c oral (diet) rat" 30% mortalfty in females high 1979 " LOAEL" ' ' 200 ' "200"' " ••""ido w "10" r 

Labeled respiraflon and 
unkempt appearance was 

oral (gavage- signfticanl reducflon in pup IRIS, 2002; USEPA, reported in aramals exposed 
Fluoiene 2.5E+01 2.5E+02 SC oil) mouse weights inteimediate 1989d NOAEL 125 250 13w 7 5 1 lo a dose ol 500 mg/Kg-d 

PAHs mostty as 
Eisler, 1987; Pattonand naphlhaenes, napthenes, and 

=luorene 1.8E+02 1.8E+03 SC oral mallaid mortalfty high Dieter, 1980 NOAEL 920 7m 7 5 1 phenanthrene 

HSDB,2002;Budavari, 
CarBazote 1.OE+102 1.OE+03 oial(diet) rat molality high 1989 LD50 5000 7 50 1 

signiflcant retardation m tour 
embiyonte growth crrtraia (1 e. 
Head tengtti, crown-nimp weight, No data available; values for 
somite number, and protein IRIS, 2002; Wtohin and days (9-13) 1,2,4-ttlchtoiobenzene used 

1,2,3-Tncntotobenzene 1.2E+02 3.6E+02 c oral ral content) intennediate Ebron, 1980 NOAEL 120 360 gestation 7 1 1 as asuiogate 

Study lesult suppixted by 
ottier Invesflgations reporting 

signfticanl inciease In mortality IRIS, 2002; Koclba, Bodj' weight decreases in 
Hexachlofobutadiene 2.0E+00 2.0E+01 c oral (diet) rat mates] high 1977a NOAEL 2 20 2y 7; 1 1 fetuses 

Japanese 
HexachlcBobutadiene 3.2E+00 3 2E+01 c oral quail mortalfty high Schwertz et al.. 1974 NOAEL 3185 3m 7 1 1 

decreased birth rate and 3 w(pie
acceptance ol second mattng, ATSDR, 2001, Beard et Meeding Ihiu 

Pentachlorophenol I.OE-01 I.OE+OO c oral (diel) mink ncreased seventy of cysflc uteri high al 1997 LOAEL 1 1 weaning) 7 10 1 

MACTEC Engineering and Consulttng, inc. 
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TABLE D-4 

SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicfty ^"^^ 

Reference Referenc 


Dose e Dose Stody 
 Exposure Tesl Stody 

_jyp^'_ Chemical Name NOAEL' LOAEL" Route Species Eftecl Relevance" Reference Endpoint 

10% reduction in fetal body ATSDR 2001:Welshet 
Pentachlorophenol 4. OE+00 1.4E+01 c oial ral weight inlennediate al, 1987 NOAEL 
Pentachlorophenol 7.6E+OO" 7.6E+01 a oral (capsule) mallard mortality high Hudsonetal , 1984 LD=o 
Pentachlorophenol 1.OE+01 1.OE+02 a oral (capsule) pheasant mortality high Hudson efal ' 1970 LDSO 

ATSDR, 1999: Exon 
2,4,6-Trichlorophenol 3.OE+00 3.0E+01 c oral (water) rat decieased mean litter size high and Kollei, 1985 NOAEL 

signiflcani leduclion in 
hematocnt and eiythrocyte 

2-Nittoaniline 2.1E+01 7.1E+01 c oral (gavage) mouse counts low NIH. 1993 NOAEL 
oral (gavage - ATSDR, l992;Veino"tet 

2-Nftrophenol 2 6E+01 2.6E+02 a oil) mouse mortalfty high al , 1977 LD50 

IRIS, 2002: Dow 
Dinoseti 1.OE-01 1.OE+00 c oral (diet) ral decreased fetol weight high Chemical, 1981a LOAEL 

5inoseb' ". •53E--OT -5'I3E+O0 a oral (capsule) pheasant mortality high Hudsonetal., 1970 LD50 
iinoseb' 5'4E-01 5.4E+00 a oral (capHite) mallaid mortalfty high Hudsonetal., 1984 LDM 

increased mortality and reduced 
body weight gam in dams and a 

raal (gavage - reduced numbei of live young at ATSDR 1995, 
1-Methylnaphihalene 3 OE+01 3 0E*02 c oil) mouse birth high Pflasteieiet al.. 1935 LOAEL 

incieased mortality and reduced 
body weight gam in dams and a 

oral (gavage • leduced number of live young al ATSDR. 1995; 
Naphttialene 3 OE+01 3 OE+02 c oil) mouse birth high PflastereielaL, 1985 LOAEL 

bobwhile 
Naphttiatene 5 4E+01 5 4E+02 a oral quail mortalfty high Pesflcide. 2002 LDK 

increased mortality and leduced 
body weight gain in dams and a 

oral (gavage - reduced numbei of live young al ATSDR, 1995; 
2-Mettiylnaphtha lene 3.0E+01 3 OE+02 c oil) mouse birth high Pflasterei etaL, 1935 LOAEL 

dyspnea, abnoimal appearance. fRIS, 2002, USEPA, 
2-Chtoionaphlh3lene 5. OE+01 6.0E+02 SC gavage mouse liver enlargement lew 1989e NOAEL 

ATSDR. 1998;Stulaet 
3,3'-Dichtoiobenzidine 1 OE+01 1.OE+02 c oral dog reduced body weight inteimediate al,, 1978 NOAEL 

m  - 

MACTEC Engineenng and Consulling, Inc 
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Sludy 
Resuft 

4 
38b"" 
504 

3 

30 

1300 

1 
26.4 
27 

300 

300 

2690 

300 

250 

10.4 

Reported 

LOAEL 


14 


30 


100 


1 


300 


300 


300 


600 


Exposure 


Duiation" 


181 d 
14 d" " 
14"d' 

13w 
(inckiding Gd 

1-21] 

^' 
ns 

39 
14 d 
14 d 

days (7-14) 
gestation 

days(7-14) 
gestation 

14 d 

days (7-14) 
gestatton 

13w 

?y 

Exposure 
Regime 
(#d/w) 

7 
7 — 

. L 

7 

5 

7 

7 
7 
7 

7 

7 

7 

7 

7 

7 

EF

1 

59" 
"50' 

1 

1 

1 

10 
50 
50 

10 

10 

50 

10 

5 

i 

 UF

1 

-T" 
1 

1 

1 

50 

1 
••T 

1 

1 

1 

1 

1 

1 

1 

 Notes 

Vaiious othei developmental 
and repioducttve elfects have 
been reported in 
subchronic/chronic duration 
exposures to 15-30 mg/kg-d 

Value foi 4-Nftroaniline used 
as a suirogate 1 

Naphttialene used as a 
sunogate value. 

Mice appear lo be more 1 
sensitive than rats (ATSDR, 
1995) with single dose LD50s 
01533 and 710rag/kglor 
males and temales. 
respectively (Shopp et al 
1984); dose response curve 
appears to be veiy steep. 

Naphttialene used as a 
suirogate value. 
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SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 

Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicity Toxicity 
Reference Relerenc Exposure 

Dose eDose Study Exposure Tesl Study Stody Reported Exposure Regime 
Chemical Name NOAEL' L O A E L  ' Type" Route Species Effect Relevance" Reference Endpoint Resuft LOAEL Duiation" (#d/w) EF UF Notes 

kidney damage (tubular aliophy, 
lynphatic mliltraflon), reduced 
hemoglobin levels, decieased IRIS, 2002; Ambrose et 

U'-Biphenyi 5 0E+0i 2.5E+02 c oral rat food intake; retaided giowlh inlennediate al , 1960 NOAEL 50 250 700 d 7 1 1 
— ' - • -

Naliona Pesflcide 
bobwhile Infoimalion Center 

MCPP 1.4E+01 1.4 E+02 a oral quail mortality high (Extoxnet). 2002 700 7 50 1LOH 

increased inlra-uterine deaths; IRIS, 2002; Boots Co. 
\flCPP 5 OE+01 1.3 E+02 c oral rat decreased ciown/mmp lengths high Ltd , 1980 NOAEL 50 125 Gd6-15 7 1 1 

reduced pup weight, incomplete (?,4,5-TP (Silvex) 2.5E+01 5.0E+01 c oral rat skull ossiflcation high 	 IRIS, 2002; NA3, 1977 NOAEL 25 50 na 7 1 1 ' 

Reported as <2,000 

?,4,5-TP (Silvex) 8.0E+01 8 OE+02 a oral (capsule) mallaid mortality high Hudson etal., 1964 2000 14 d 7 25 1 mg/kg(tiw) 


' • ^ . . . 
IRIS, 2002; Smith e ta l , 

2,4,5-T 3OE+00 I.OE+01 c oral (diet) rat reduced neonatal survival high 1981 NOAEL 3 10 7 1 13g 
2,4,5-T 1 OE+01 a dial (capsule)' pheasant mretalfty high Hudsonetal., 1970 LD50 500 14d 7 50 1 

"i.OE+02' Retorted as <2,000 
2,4,5-T 4. OE+01 a oial (capsule) mallard mwtality high Hudsonetal.. 1984 LDso 2000 14 d 7 50 1 mg/kg(bw) 

4 OE+02 signfticanl depression of mate 
and/oi female pup weights/pup IRIS. 2002 Induslnal 
weight gams by days 14 and 21 Task Force on MCPA 

MCPA 7.5E+00 2.3E+01 c oral rat ol weaning in all littering groups mteimediale Research Dala, 1986b NOAEL 7.5 22.5 7 1 1 . _ ^ 9 . _ . , 
Naflonal Pesticide • i 

bobwhite Inloimaflon Center 

MCPA 7.5E+00 7.5E+01 a oral quail mortality high 	 (Extoxnet). 2002 LD50 377 7 50 1 
NIH, 2002; Bingham et reduced pup weights in F2a 'a l , 2001 T 

ral 
2.4-D 5 OE+00 2.OE+01 c oral (diet) litters intennediate NOAEL 5 20 7 12g 

/Wioral LD50 01420 was 
calculated tor chicks (Morguli; 

2.4-D 9.4E+00 9.4E+01 a oral (capsute) mortality high Hudsonetal., 1970 472 14d 7 50 1 el al., 1977) 
(feasant 

LD50 	 CX)gs believed to be more 
sensftive lo exposire than 
rtxlenls due to less efficient 

IRIS, 2002; Hansen el ability lo excrete oiganic ackis 
2.4-D 1 5E+01 1.5 E+02 c oral (diet) dog no adverse lepioductive elfects high al , 1971 14 5 ns 7 1 1 (EXTOXNET PiP) _. _ _̂
2.4-D 4OE+01 4.OE+02 a oial (capsule) mallard mortality high 	 Hudsonetal.. 1934 "' "2000"~" ~""""l4d '56 ~ i  ~ 

NOAEL 
mortality; hemonhage 
Ihioughout body, IRIS. 2002; Rhodia, inc. ". L D S ,  : 

2,4-DB 8.0E-01 2.5E+00 SC oral(diet) dog aspemiatogenesis high 1969a 8 25 90 d 1 10 
NOAEL IRIS. 2002; Rhodia, inc, 

2,4-DB 2.5E*00 8OE+00 SC oial(diet) rat severe liver and kidney damage high 1969 b 25 80 90 d 7 1 10 
NOAEL 2,4-D used as a sunogate 

2,4-DB 9.4E+00 9 4E+01 a oral (capsule) pheasant mortality high Hudsonetal., 1970 472 14 d 7 50 1 value 
LD50 

MACTEC Engineenng and Consulling, Inc 
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TABLE D4 

SUIVMARY OF C«AL TOXICFTY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Toxicfty Toxicity 
Reference

Dose
 Relerenc 

 e Dose Study Exposure Tesl Study Stody Reported Exposure 
Exposure
Regime

 1 
| 

Chemical Name NOAEL" LOAEL^ Type- Route Spectes Effect Relevance' Releience Endpoint Resuft LOAEL Duraflon" (#dW) EF UF Notes || 

2 4-D used as a sunogate 
2,4-DB 4.OE+01 4 OE+02 a oral (capsute) mallard mortality high Hudsonetal , 19S4 LDu 2000 14 d 7 50 ualue 

Japanese Hill and Camaidese, Value lor total xylenes use as 
0-)^teie 4.0E+01 4. OE+02 a oral quail mortality high 1936 LD50 2014.38849 5d 7 50 a sunogale 

Japanese Hill and Camaidese, Total xylene value used as a 
o-Xylene 1.4E+02 1.4E+03 sa oial(diet) quail mortalfty high 1986 NOAEL 3390 5d 7 25 suirogate 

Japanese Hill and Camaidese, Total xytene value used as a 
o-Xylene 1.4E+02 14E+03 sa oial (diel) quail mortalfty high 1986 NOAEL 3339.66752 5d 7 25 sunogate 

decreased body weight and 
increased mortality (mates); Vakie fei total xylenes used ai 

o-Xytene 18E+02 3.6 E+02 c gavage rat hyperactivity high IRIS, 2002; NTP. 1986 NOAEL 250 500 103 w 5 a sunogale. 

ATSDR, 1992, 
2-Methylphen(^ 2.5E+01 1 1E+02 SC oial(diet) mink decieased body weight gam intennediale Homshawetal.. 1986 NOAEL 25 105 6m 7 

ATSDR, 1992; BRRC. days 6-18 
2-Methylphenol 5 OE+01 1.OE+02 c gavage rabbit slighlly fetotoxicity high 1968a NOAEL 50 100 (gestation) 7 -'decrease in body weight gam IRIS 2002; Gibson et 
7-Chtonitoluene 4.0E+00 1.6E+01 SC oral(gavage) rat (males only) inteimediate al., 1974a NOAEL 20 80 103 d 7 5 

dog IRIS, 2002; Gibson el 
2-Chlorotoluene 1 6E+01 1.6E+02 SC oral (capsule) (beagle) changes in body weight inteimediate al.. 1974b) NOAEL 80 97 d 7 5 

No LOAEL was identified in 
lhe crftical study; a LOAEL 
was esflmated by a applying a 
3-fold extrapolation factor to 
Uie leported NOAEL based oi 
leported renal effects (nol 
considered ecoiogically
signiflcant) and evaluaUon ol 

mortality and renal tubular ATSDR 1993; NTP, other studies ol related 
1,2-Dichlorabenzene 8.6E-01 2.6E+02 c oral (gavage) rat degeneration high 1935 NOAEL 120 2y 5 1 1 compounds j 

increase in ttie percentage of 13w 
stillborn pups, decrease in live ATSDR, 1999, Exon (including Gd 

2-Chlorophenol 5.0E+00 5.0E*01 c oial (watei) rat litter size high and Kollei. 1982, 1935 NOAEL 5 50 1-21) 7 1 1 

reduced maternal body weights, 
ncreased frequency of whole Long-temi exposure to C9 
fttei resoiptions, reduced pup DSEPA. 1994; Seed, fraction; 1 2,4-TMB typically 

1,2,4-Tnmethyl benzene 7.6E+00 7.6E+01 c inhalation rat viabiifty high 1989; Campbell. 1989 LOAEL 76 76 3g 7 10 1 consfltutes -40%. 

1 rJ3 data toi sensitive endpoint 
13w 1 available; values for 2,4,6

ATSDR. 1999; Exon (including Gd :Inch lorophenolused as a 
2,4,5-Tii ch lorophenol 3.0E-fO) 3OE+01 J. oral (watei) rat decieased mean Iftter size high and Koller. 1985 NOAEL 3 30 1-21) 7 ^ 1 1 suirogate 

MACTEC Engineering and Consulling, Inc 
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( T A b " _ D - 4 ( 
SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Super^nd Site 

North Providence, Rhode Island 

Toac Ity Toxicily 
Reterence Reteienc 

Dose eDose Study Exposure Test Stody Study 
Chemical Name NOAEL' LOAEL" Type" Route Species Eflect Relevance' Reference Endpoint Result 

sigilicanfly decieased survival 
and body weight gain in Mgh 
dose females and mates. IRIS. 2002; Hoechsi 

zndosulfan 1 1 7E-01 2 5E+00 c oral (diet) mouse respectvay. high Celanese Corp., 1938 NOAEL 0.84 

signilicanfly decieased w^ght 
gam and severe nen/ous 

dog sym|Moms (e.g., toss olrlghUng IRIS, 2002; Hoechsi 
zndosu l^  l 5 7E-01 1 9E+00 c oral (diet) (beagle] response] high Celanese Corp., 1989b NOAEL 0 57 
Endosullan 1 '6.2E-0f" 6 2E+00 a oral (diet)"" mallard morialtty high Hudson elal., 1984" " L [ >  „ 31 2 

nng-necked 
Endosulfan 1 1.6E+100 1.6E+01 a oial(diet) pleasant mwlaltty high Hudsonetal., 1970 LD50 80 

atrophy ot testes epidiymedes 
1,2-Dibtomo-3 and accessory glands, mean IRIS, 2002; Rao etal.. 
ohtoropropane 9 1E-02 9.1E-01 c inhalaflon rabbit nuntoer of imjSahtaflons per litter high 1982 NOAEL 0.091 

1,2-Dibramo-3
chloropmpane 1.3E+00 13E+01 a oial (capsule) mallard mortality high Hudsonetal., 1984 LDu 66.8 

1,2-Dibramo-3
chlortjpiopane 3.1E+00 3.1E+01 a oral (capsule) pheasant mortalfty high Hudsonetal., 1970 LD50 156 

ATSDR 1992; NTP, 
1,2,3-Tnchlorapropane 2.3E+01 4.5E+01 c oral (gavage) ral decreased body weight gam mteimediale 1983a NOAEL 32 

signfticanl leduction in body 
weight gam, decreased food 
consumption; incieased livei 
weight; no eflect on geSalional IRIS, 2002, Bushy Run 

tert-Butylbenzene 1.OE+02 2.6E+02 SC inhalation ral parameleis mteimediale Researt:h Center, 1989a NOAEL 520 

signfticant ledudion in body 
weight gain, decieased food 
consumption; incieased liver 
vweight, no effect on gestattonal IRIS, 2002: Bushy Run 

Isopropylbenzene 5.2E+01 1.3E+02 SC mhalalion ral p^ameters mteimediale Researt:h Center, 1989a NOAEL 520 

signfticant reducflon in body 
weight gain, decreased ftxid 
consumpflon: increased liver 
weight, no efleci on gestaOonal RIS, 2002, Bushy Run 

Isopiopyl benzene 1.OE+02 2.6E+02 SC inhalaflon ral aarameteis inlennediate Researt:h Center, 1939a NOAEL 520 
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Reported 

LOAEL 


2.51 

1.9 

0.91 

63 

1290 

1290 

1290 
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- - . -2 .V. ., 


iy 

14 d 


14 d 


14 w 

14d 

14 d 

17w 

Gd6-18 

Gd6 -18 

Gd6-18 

Regime 
(# *w)

7 

7 
7 

7 

7 

7 

7 

5 

7 

7 

7 

 EF

5 

1 
5U 

M 

1 

50 

50 

1 

1 

1 

1 

 UF

1 

1 
1 

1 

1 

1 

1 

1 

IS 

'• ' 1 ' 

b 

10 

5 

 Notes 

Alttiough mortality appears to 
be one of the most sensiflve 
effects, a live-fold 
extrapiHaflon factor applied 
because of a reported LD50 o 
7.36 mg/kg in mate mice 
(GuptaetaL, 1981) 

( 

t 

/ 
Limited toxicotogical dala 
available; values ttir Ihe 
ctosely-related branch-chain 
alkyl benzene. 
s i^r t^bHizene (cumene), 
used as a sunogate. 

Chionic oral ej^xisuie to 
lemate mice resulted In 
Increased liver weights (IRIS, 
2002) al a higher dose but the 
selected study Is considered 
more ecologically relevant 

Qironic oral e;q>osuie lo 
female mice lesufted m 
Incieased livei weights (IRIS, 
2002) at a higher dose But the 
selected stody is considered 
more ecologically relevant 



TABLE D-4 

SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

' • • • • • » -

Toxicfty Toxicfty 
Reterence Reterenc Exposure 

Dose e Dose Sttidy Ei^iosure Exposure Test Sludy Study Reported Regime 

Chemical Name NOAEL' LOAEL° Type" Route Species Effect Relevance" Reference Endpoint Resull LO/\EL Duraflon" (#dAv) EF UF Notes 


IRIS. 2002, Haganet 

Acetophenone 4.2E+02 4.2E+03 SC oral rat growtti, tissue, hematological intermediate al., 1967 NOAEL 423 17w 7 1 1 


decrease in fertility indices; ATSDR, 1990;Doddet 

Nitrobenzene 7.8E+C0 3.1E+01 c inhalation lat seminiterous tubules alrophy high al . 1987 NOAEL 7.78929941 31.157198 lOw 7 1 1 


signiticanl redudion in 

hematoKil and eryffinxryte Value for 4-Nrtroaniline used 


3-Nitroaniline 21E+01 71E+01 c oral (gavage) mouse counts low MIH, 1993 NOAEL 30 100 2y 5 1 1 as a suirogate 


Value for isoprc^benzene 
(cmiene) used as a 
sunogate, sttucturaty similar 

signiflcant reducflon in body with a comparable acute oral 
weight gam, decieased lood LD50 ,4750 mg/kg (p
consumption; increased liver isoprapyttoluene and 1,400 
weight no effect on geslaflonal IRIS. 2002; Bushy Run mg/kg (isoprapylbenzene) in 

3-lsopn)pylloluene 5.2E+01 1 3E+02 SC inhalation rat sarameters inteimediate Research Center, 1939= NOAEL 520 1290 Gd6-18 7 1 10 rats 

Sampleelal, 1996 
oral signiticanl leducflon in pup Mackenzie and days 7-16 See toxicotogical data for 1 

BAPEQ I.OE+OO 1 OE+01 c (intubation) mouse weighls intennediate Angevine 1981 LOA£L 10 10 (gestaflon) 7 10 1 benzo(a]pyrene 1 

PAHs mostly as 
Bstei, 1987, Pattonand n^hthalHies, napttienes, and 

BAPEQ 1.8EH)2 1.8E+03 sc oral m^lard mrMlalily high Dieter, 1980 NOAfL 920 7m 7 5 1 phenanttirene 

Sampteetal, 1996; 

High fjlolecular Weight oral signiticanl reducflon in pup Mack^izteand days 7-16 See toxicological data for 

PAHs 1 OE+00 1.OE+01 c (intubaflon) mouse weights intemiBdale Angevine. 19B1 LOAEL 10 10 (gestation) 7 10 1 benzo(a)pyiene 


PAHs mostty as 
High Molecular Vi/eighl Bsler, 1987; Paflnnand n^hthalenes, n^ilhenes, and 
^AHs 1.BE+02 1.8Ef03 SC oial mallard mMiality high Diete", 1980 NOAEL 920 7m 7 5 1 [Jienanlhiene 

ncreased mortality and leduced 
body weight gain in dams and a 


Low Mdeculai Weight oial (gavage - reduced number ol live young at ATSDR, 1995; days (7-14) See toxicological data for 

PAHs 3 OE+01 3 OE+02 c nl) mouse birth high Pllasteei et a l , 1985 LOAEL 300 300 gestotion 7 10 1 napthalene 


PAHs mostly as 

Low MMecular Weight Bster, 1987; Pattonand naphthalenes, napttienes, and 

PAHs 1.8E+02 1.8E+03 SC oral mallard molality I H  ̂  Dietei, 1980 NOAEL 920 7 m 7 5 1 phenanttirene 


Total Dioxin Equivalent interperlloneal nng-necked signfticant reducflon in egg Sanpteetal., 1996, 

biids (PCBs) (•/*} 1.4E-05 14E-04 c injecflon pTieasant iroduclion and egg halchabilily high Noseketal. 1992 NOAEL 0.000098 0.00098 lOw 1 1 1 


Total Oioxin Equivalent signfticant reduction in terfllily Sampteetal., 1996; 

maimials (PCBs) (l>) 1.OE-06 1.OE-05 c oral(diei) rat and neon^ l sun/ival high Muiayelal , 1979 NOAEL 0 000001 0 00001 - ,-^ 9 . 7 1 1 

Told Dioxh Equivalent inlerpentoneal nng-necked signfticant reducflon in egg Sampteetal, 1996, 

birds (Dtoxins/toians) ('l) 14E-05 1.4E-04 c injection pheasant >roduclion and egg halchabilily I f i  ̂  Noseketal., 1992 NOAEL 0 000098 0 00093 lOw 1 1 1 


1 

rTolal Dtown EqiEvatenI 
rnammals (Dioxins/Furans) significant reduction infertility SampleetaL, 1996; 

1 OE-06 1 OE-05 c oral (diel) ral and neonatal sun/ival high Munay etal. 1979 N0l\EL 0 000001 0.00001 3g 7 1 1 
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TABU- 0-4 
SUMMARY OF ORAL TOXICITY REFERENCE DOSES FOR WILDLIFE RECEPTORS 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Cheirtcal Nane 

Toxictty 
Reference 

Dose 

NOAEL" 

Toxicily 
Referenc 
eDose

LOAEL^

 Study 

 Type" 
Exposure 

Route 
Test 

Species Eflect Relevance" Reference 
Sludy 

Endpoint 
Sttidy 
Resull 

Reported 
LOAEL 

Exposure 

Duiatiorf" 
Regime 
(# d/w) EF UF Notes 

Total Dioxin Equivalent 
terds (PCBs) f/4) -
Nesflings 1.OE-04 l.OE-03 a oral (diet) 

white 
leghom 
chicken mortality high 

USEPA, 1993; SUiwelz 
etal . 1973 NOA£L 0 0001 0 001 21 d 7 1 1 

Used toi ffee swaltow nestting 
model 

Total Dioxin Equivatent 
ttrds (Dioxms/toians) (14) -
Nesflmgs 1 OE-04 l.OE-03 a oral (diet) 

white 
leghom 
chicken mortality high 

USEPA, 1993; SWiwetz 
et al., 1973 NOAEL 0.0001 0.001 21 d 7 1 1 

Used for tree swallow nestling 
model 

Told PAH 1.OE+00 1.OE+01 c intubaton ntouse 
signfticanl reduction in pup 
weghts intermediate 

Sampteetal., 1996; 
Mackenzie and 
Angevine, 1981 LOAEL 10 10 

days 7-16 
(gestatton) 7 10 1 

See toxicological data for 
benzo(a]pyiene 

Total PAH 13E+C2 1.8E+03 SC oral mallard mortalfty high 
Eisler 1987; Pattonand 
Dieter, 1980 NOAEL 920 7m 7 5 1 

PAHs mostly as 
naphthalenes, napthenes, and 
phenanttirene 

Notes: 
a. Units in mg/kg-d 

b Sludy types include acute, subchranic, and chronic duration studies. 

c. Qualftative sconng ol effect stodied relalive to the setected assessment endoints. 
d. Exposure duration include (d) - days, (w) - weeks, (y) - year, (g) - generaflon. 

Prepared by: SGD 
Checked by: NAR 
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1.0 INTRODUCTION 
The Centredale Manor Superfund Site (the Site), consisting of approximately 9.04 acres, is located in 
North Providence, Rhode Island, just south of Route 44 on the eastern bank of the Woonasquatucket 
River. The main area of the Site is known as 2072 and 2074 Smith Street. The Site consists of 
reaches of the Woonasquatucket River associated with Allendale Pond and Lyman Mill Pond and 
includes all contaminated areas within this area as well as any odier location to which contamination 
from that area has come to be located, or from which that contamination came. 

Currently, two liigh rise buildings (Centredale Manor and Brook Village, both federally subsidized, 
senior housing complexes) are located in the main area of the Site, which is zoned for residential 
occupancy. In additionto the buildings, the main area is covered by roadway and parking lots. On 
the eastern portion of the main area is a drainage swale that begins near the northern portion of the 
main area and extends south, then CUITCS to the west and discharges south of the main area into the 
Woonasquatucket River and Allendale Pond. 

The Site was used for disposal of wastes containing hazardous substances. Between approximately 
1940 and 1970, USEPA has reason to believe that the main area of the Site was the location of a 
chemical manufacturing facility (which produced hexachlorophene. among other chemicals) and an 
incineration-based diiim recycling facility. The first housing complex was built in approximately 
1976. The second high rise was built in 1982. Construction records show that hazardous substances 
were removed from the Site during the construction ofthe second complex. Samples indicate the 
presence of2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and other contaminants in soil and sediment 
at the main portion ofthe Site as well as river sediment and floodplain soils downsfream. 

Beginning in May 2001. Normandeau Associates, Inc. (NAI) worked with Harding ESE to collect 
community composition data on fish, benthic macroinvertebrates, emergent aquatic insects, 
ichthyoplankton. and floodplain soil invertebrates near the Site. Bioassessment reports produced 
from these data will be incorporated into the Baseline Ecological Risk Assessment for the Centredale 
Manor Restoration Superfund Site to assess effects from die Site on these communities. The 
following report describes the findings of tlie floodplain soil invertebrate community bioassessment. 

2.0 METHODS 
Soil invertebrates were sampled at 11 locations where soil chemistry samples within the floodplain of 
the Woonasquatucket River were collected during 16 to 29 July 2001 (Figures 1 and 2) at four 
reference stations (Stations RWR 5001. RWR 5002. RWR 5003. RWR 5004) and seven experimental 
stations (CMS 4001. CMS 4002, CMS 4003, CMS 4005, LPX 4004, LPX 4006, LPX 4007). 
Samples were collected by delineating a 10 foot by 10 foot area around the soil sampling location 
with a line marked in one foot increments: therefore each sampling grid was comprised of 100-1 fc 
sections. Five randomly selected numbers between 1 and 100 were chosen and one replicate soil 
invertebrate core sample was collected from each ofthe five sections. 

Samples were collected by removing all surface litter and detritus, then using a decontaminated 
shovel one shovelfrd of soil, 6 inches deep, was removed. Samples were sorted for 5 minutes and all 
organisms within the sample were removed, rinsed with distilled water, placed in a labeled sample 
container, and preserved with 10% formalin. 

1!1041 Cenlerdale Manor Soil.doc 04/02/02 
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After the soil invertebrate community samples were removed from the quadrat, the remaining soil 
wai searched to a depth of4 to 6 inches to collect additional earthworms for tissue analysis. After 
soil invertebrates and earthworms were collected the general habitat conditions at each station were 
recorded. > 

In the laboratoiy, earthworms were identified to species at the Oligochaetology Laboratory. 
Kitchener. Ontario and all other organisms were identified to liigher taxonomic levels at NAI's 
Biological Laboratory. A voucher collection of soil invertebrates was prepared and all Quality 
Assurance/Quality Control procedures provided in the FSP for floodplain soil invertebrate sample 
processing were followed and documented. 

On	 16 July 2001, representatives from Normandeau and Harding ESE conducted a pilot smdy to 
' ' ' refine sampling techniques for collecting earthworm tissue and floodplain sojJJnvertebrate samples 

from stations located along the Woonasquatucket River. Sampling procedures provided in the Field 
Sampling Plan (FSP, Harding ESE 2001) were followed when possible; however observations made 
during the pilot study showed that the following changes in sampling procedures were necessary: 

•	 The FSP stated that the sample plot size would be 3 ft̂  by 0.5 ft deep. Since this sample 
plot size would have been too small to collect enough tissue for analysis the plot size was 
increased to 100ft:^ (10 ft by 10 ft) by 0.5 ft deep. 

•	 The FSP stated that samples would be collected using a 3-mch diameter core sampler. 
Instead, samples were collected using a decontaminated shovel to collect the samples. One 
shovelful of soil 0.5 ft deep was collected from each ofthe five replicate sample locations m 
each sample plot. 

•	 The FSP stated that if digging collected an insufficient number of earthworms for tissue 
analysis, then a mustard/water solutiou could be used to extract the worms. Instead, in 
areas where the soil was moist, a backpack electtoshocker was rigged to allow an electrical 
current to be applied to the soil, which effectively caused earthworms to emerge. In areas 
where not enough worms could be collected by electroshocking. the soil within the sample 
plot was hand-sifted until 120 grams of tissue were obtained. 

The FSP stated that earthworm sample processing would consist of: 

1.	 Rinsiug the worms with distiUed water. 
2.	 Segregating the worms into adult aud juvenile age classes. 
3.	 Identifying and segregating the species of the worms. 
4.	 Weighing the worms and recording their individual and combined composite 

sample weights. 
5.	 Freezing the worms pendiug shipment to the analytical laboratory. 

However, in the field worms collected for tissue analysis were rinsed with distilled water, 
placed in clean, labeled glass sample containers, and frozen pending shipment to the 
analytical laboratory. Species composition and age class distribution ofthe earthworm 
samples could not be accomplished in the field due to the high level of taxonomic expertise 
that would be required. Also, since individual worms were not identified in the field, 
individual and combined composite sample weights were not measured, only total weight of 
the tissue sample from each station was measured. 

19041 Cenlerflalc Manor Soil floe 04/02/02 



NORMANDEAU ASSOCIATES INC. 

3.0 RESULTS 

A total of 19 invertebrate taxa were collected in soil samples fian the Greystone Mill Pond, Lyman 
MiU Pond, and Woonasquatucket Riverfloodplain (Table 1). Seven species of eartliworms were 
collected, six fiom the family Liimbricidae and one fioin tliefemily Megascoiecidae. Other 
organisms collected in the samples included artliropods, gastropods, and nematodes. 

Earthworms niimericaUy dominated thefloodplain soil invertebrate communities and comprised 73 
percent ofthe famia. The numerically dominant earthwomi at the upstream reference stations (RWR
5001 to5004) was ̂ /'orrectof/eorai'eo, whereas at the experimental stations (CMS-4001 to 4005, 
LPX-4004 to 4007), the numericaUy dominant earthworm was Lumbricus ntbellus. Coleoptera 
(beetles) was the numaicaUy dominant non-anneUd taxon at all stations. 

"DOTfiiinarit vegetation and soil types fdiuid at each station are provided below. 

Reference Station RWR-5001 

Habitat/Soil Profile: The area sampled is located in the floot^lain adjacent to the east side ofthe 
Woonasquatucket River north of Rte. 44. This station is located in a wet meadow approximately 50 
feet north ofthe remnants of a historic dam. Grasses including blue-joint (Calamagrostis canadensis) 
and reed-canary grass (Phalaris anindinacea) dominated the area where the sanple was coUected. 
Jewel weed was also present as a subordinate herbaceous species. There were no trees or slirubs in 
the immediate vicinity ofthe sampling location. 

The Soil Survey of Rhode Island (SCS, 1977) identifies the soils in the vicinity ofthe sampling 
location as Canton-Urban Land Complex (CB). The Canton-Urban Complex typicaUy include 40 
percent Canton soils, 30 percent Urban Soils, and 30 percent otlier soils (SCS, 1977). Tlie observed 
soil profile would fell into the "otlier soils" category because it lacked the characteristics ofthe other 
two. Canton soils are typically well-drained soils located on crests of glacial upland hills and ridges, 
which describes tlie area surrounding this location. Tlie soils where the sample was collected were 
once hkely under water, based on their proximity to tlie dam, and the plant hfe that has colonized the 
area. This area appears to be an emergent marsh in an early successional stage. 

The soil profde that was observed at tliis location is presented in the table below. The soils at this 
location were hkely fomied fi'om deposition of aUuvial material behind the historic dam. The soils in 
this location are more typical of tlie Rumney soil series. These soils are typically poorly drained soils 
formed in recent alluvium (SCS, 1977). 

Deptli 
(bgs) Description Munsel Color Code Comments 
1-0" Oi, dense root mat 

0-12" A, fine silt loam lOYR 3/2 10YR3/2 Contained a few areas 
of dark brown/black 
organic accumulations 
(10YR2/1) 

12"-> B/C, coarse sand with silt (sand) SYR 5/1 Free/standing water at 
intermixed (silt inclusion) 5YR 24" 

2.5/1 

19«41 CenUrdak ManorSoU.doc 04/02/02 



NORMANDEAU ASSOCIATES INC. 

A mean total of 5.4 organisms per sample was collected. The numerically dominant organism was 
the em^iwounDendrobaena octaedra (Table 1). Tliis stationliad eight invertebrate taxa, which 
included tliree earthwonn species. 

Earthworm collection for tissue analysis was the most difficult at this location. A total of 9.75 
person-hours was required to collect 67 grams of tissue, and included digging and electtoshocking at 
several locations inside and outside tlie sampling quadrat. 

Reference Station RWR-5002 

Habitat/Soil Pix>file: The area sampled is located in thefloodplain adjacent to the west side of the 
Woonasquatucket River north of Rte. 44. Tliis area is located approximately 100 fed; soutii of sample 
location RWR-EW/FP-5004. The flooi^lain in tiiis area was dominated by herbaceous plant species 
including jewel weed {Impatiens capensis), arrow-leaved tearthumb (Polygoimm sagittatmn), Arrow-
arum (Peltandra virginica), and sedges {Carex sp.). Tliis area would be best cliaracterized as an 
emergent marsh, dominated by semi-persistent emergent vegetation. 

The Soil Survey of Rhode Liland (SCS, 1977) identified the soils in the vicinity of this samphng 
location as Adrian muck (Aa). The soils in tiiis area are somewhat consistent with the descriptions 
presented in the Soil Survey. The soils were characterized as silt loam in the field, however tliere are 
pockets of highly decoir ĵosed organic matter present, and the soils exliibited the dark colors 
consistent witii muck soils. In addition, the area sampled is located close to tiie river edge and m a 
depositional area that hkely receives mineral inputs, similar to tlie other sample locations in this area 
during flood events. 

Depth 
(bgs) Description Munsel Color Code Comments 
0-8" A, silt loam lOYR 3/2 Redox, featiires, low 

croma mottles 
8-24" B, silt loam 10YR3/1 Sahirated at 24" (fi-ee 

water) 
>24" Bhs, sUt loam 5Y 2.5/1 

The mean total number of organisms per sample was 4.4, the lowest of any station. Also, two 
earthworm species, Limibriciis rubelhis snd Einsenoides hnnbergi, were collected fioin this station 
(Table 1); botii species had the same abiuidance. A total offive'uivertebrate taxa were collected at 
this station, including lhe two eartliwoim species. 

Earthworm coUection for tissue analysis required 6 person-hours to coUect approximately 120 grams 
oftissue using digging and electtoshocking methods. 

Reference Station RWR-5003 

Habitat /SoU Profile: The area san^led is located m thefloodplain adjacent to the west side of the 
Woonasquatucket River north of Route 44. Red Maple (Acer rubnim) dormnated the floot^laui 
canopy in the area where the sample was coUected. Northem catalpa {Catalpa speciosa) were the 
only subordinate trees in the area. The ground surfece, which slopes slightiy away fiom the river. 
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was sparsely vegetated wiHi grasses, wood netties {Laportea canadensis), and poison ivy 
(Toxicodendron radicans). A shrub layer was absent in the vicinity of the sampling location 

The Soil Surv^ of Rhode Island (SCS, 1977) identified the soils in the vicinity of this samphng 
location as Adrian muck (Aa). The Adrian soil series typically have a histic epipedon (i.e., tiiick 
organic layer) which are underlain by mineral, fine sand to gravelly sand, soil horizons. As shown in 
the table below, the soils at this sample location were lacking these characteristics. The soils at the 
location sampled consisted of a mineial soil, and were likely formed by deposition of material carried 
by tiie river duringflood events, which were deposited when the banks were overflowed. Tlie soils at 
this location liad sandy soil horizons overlying silty and loamy horizons which is consistent with 
sporadic depositions of material duringflood events. 

Depth 
(bgs) Descripfion Munsel Color Code Comments 
0-6" A, medium to coarse sandy-silt 10YR4/3 Redoxymorfic 

(matrix) 10YR5/4, features present at 6", 
(mottle) 25YR 4/4 roots at < 8", 

saturated at 18" 
6-12" Bhs, silt bam 2.5YR 2.5/1 Black Loamv 
12-18" Bhs, fine silt 7.5YR2/0 Black (organic 

accumulations) 
>18" Bhs silt 7.5YR 3/4 Dark Brown 

The mean number of organisms per sample was 9.8, and the numerically dominant organism was the 
earthworm ̂ /jorrec/orfeo rosea. A total offive invertebrate taxa were collected at this station, 
including tiiree earthworm species. 

A total of 3.75 pa-son-hours was required to obtain 150 grams of earthworm tissue fiom this station 
using digging and electroshocking methods. 

Reference Station R\VR-5004 

Habitat/Soil Profile: The area sampled is located in thefloodplain adjacent to the west side ofthe 
Woonasquatucket River nortli of Route 44. Tliis area is located approximately 200 feet south of 
sample location RWR-5003. Tliefloodplain in tins area was also located witiiin the red maple 
domuiated forest. Grey birch (Betiilapopufolid), was tiie dominant saphng. Alder (Almis sp.) was the 
only subordinate shrub in the area and jewel weed {Impatiens capensis) dominated the herbaceous 
layer. 

The Soil Survey of Rhode Island (SCS. 1977) identified the soils in the vicinity of this sampling 
location as Adrian muck (Aa). As noted for location RWR-EW/FP-5003, and as shown in the table 
below, the soils in this area do not have a histic qjpipedon, and areflierefore not consistent with the 
Soil Survey. Tliese soils are mineral in oiigin and are likelyfimned by deposition of material canied 
by file river duringflood events. 
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Table I. Mean number of orgaiusms collected fiom five rephcate soil samples per station at Woonasquatucket River, RI floodplain 
sampling stations during July 2001 

^ ^ ^ — T * 

Lepldopter? Fhalauglda >einatoda 
Coleoptera .\tanae (butterflies Dlpteia (daddy Crustacea Gastropoda Chllopoda (round Hemlptera Hymenopleia Diplopoda 

station (beetles) (spltiecs) mollis) (true files) longlegs) (sowbugs) (slugs) (centipedes) woims) (true bugs) (ants) (millipedes) TOTAL 

RWR-5001 0.4 0.2 0.2 0.2 0.2 0 0 0 0 0 0 0 \ 2 

RWR-5002 0.8 0 0 0 0 0.6 0.6 0 0 0 0 0 20 

RWR-5003 \2 0 0 0.2 0 0 0 0 0 0 0 0 14 

RWR-5004 1.4 0 0 0.2 0 0.6 0 0 0 0 0.2 0 2.4 

CMS-4001 1.0 0 0 0 0 14 0 O.E 0 0 0 0 32 

CMS-4002 0.4 (1 0 (14 0.2 1.6 04 0 0 0 0 0 3.0 
CMS-400i 3.2 0.2 0.4 (1.2 0 0.4 0 0 0  4 0.2 0 0 5.0 
CMS^OOS 2.0 0 0 (1 0 1.0 0 0 0 0 0 0 3.0 
LPX-4004 02 0.2 0 (1 (1 0 0 0.2 0 0.2 0 0 0.8 
LPX^OOe 10 0 0 0 0 0.2 0 0 0 0 0.4 02 1.S 
LPX-4007 0.2 0.2 0 (14 (1 0.4 0.4 0 0 0 0.2 0 LS 
TOTAL HE 0.8 0.6 1.6 04 6.2 1.4 1.0 0.4 0.4 0.8 02 25.6 

Annelida 

Amynthas Lumbricus Dendrobaena Einsenoides Dendrodribis Aporreclodea Aporreclodea 

diffringens mbetlus octaedra lonnberg] rubidus rosea longn TOTAL 


RWR-500i 0 0.2 3 ^ 0 0.2 0 0 4.2 
RWR-5002 0 1.2 0 1.2 0 0 0 2.4 
RWR-5003 0.2 0 0 0.2 0 80 0 8.4 
RWR-5004 5.0 0 (1 0 (1 0 0 5.0 
CMS-4001 0.4 11.6 (1.6 0 (1 0 0 12.6 
CMS-4002 0.8 4.8 0.S 0.4 02 0 0 7.0 
CMS^003 14 0.2 02 0 0 04 0 2.2 
CMS^OOS 0.6 3.2 02 0 0 0.2 0 4.2 
LPX-4004 0 0.6 0 (1 0 5J) 0 5.6 
LPX-4006 0 4.0 0 0 0 3.0 0 7.0 
LPX-4007 0 5.4 0.4 0 0 4.4 1.2 11.4 
TOTAL 84 31.2 6.0 1.8 0.4 21.0 1.2 70.0 
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Depth 
(bgs) Description Munsel Color Code Comments 
0-6" A. fine sandy loam 10YR3/3 roots to 12" 
6-12" Bhs, silt loam 10YR2/1 Redox features 

(mottles) 2.5YR 4/4 
12-24" B, fine silty loam 7.5YR4/0 Saturated, dense root 

mat in the upper 6" of 
the profile 

The mean number of organisms per sample at this station was 7.4, and the community was 
numericaUy dominated by the earthworm Aniynthas diffringens. A total of five invertebrate taxa were 
collectetfet tills station, including one earfliworm species (A. diffringens). ~~ —^^"-" 

Collecting earthworms for tissue analysis was relatively easy at this station and only required 1 
person-hour usuig digging and electtoshocking methods to collect 130 grams of tissue. 

Expermiental Station CMS^OOl 

Habiat/Soil Profile: The site is located approximately 75 feet south ofthe lower capped area at the 
Centiedale Manor Site. The area sampled is very smular to sau^jle location CMS-4005. Herbaceous 
plants dominated this sample location the plants identified at location CMS-4005 as well as steeple 
bush (Spirea tonientosa). The soils observed at this location were identical to the'soils observed at 
sanple location CMS-4005. 

Depth 
(bgs) Descripfion Munsel Color Code Comments 
0-6" Ai, fine silty loam, Oi, fibiic 10YR3/2 

materials 
6-18" B, fine silty loam, hemic to sapric 7.5 YR 3/0 (fiee/standing water at 

material (lughly decomposed 18") 
orgainc material) 

The mean number of organisms per sanple at this station was 15.8, the largest number of organisms 
collected fiom any station. The community was muneiically dominated by e.diî \̂ o\m. Lumbricus 
ruhellns. A total of six invertebrate taxa were collected at this station, including three eartliworm 
species. 

Earthworm tissue collection required 3 person-hours to collect 120 grams of tissue using digging and 
electtoshocking methods. 

Expeilmental Station CMS-4002 

Habitat/Soil Profile: The area sampled is located in the flooi^lain below the lower capped area at 
the Centtedale Manor Site. The area is dominated by ttees including yellow birch {Betula 
alleghaniensis),ffay'biich. (Lpoptilifolia), and red maples/14. nihnmi). Dogwoods ('Coroz/x sp.) and 
vines (Vitus sp.) dominated the shmb layer, and jewel weed (/. capensis), and false indigo (Amorpha 

fniticosa) dominate tiie herbaceous layer. None ofthe ttees in this area was considered mattire, as the 
majority of the ttees were less flian 30 feet taU. This area appears to be a deposittonal area, and often 
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flooded during heavy flow. There were several areas that showed signs of water flowing flirough tiiis 
area mcluding eroded ruts and rUls as well as matted plant material and sih staining on vegetation, hi 
ad<htion, this area may have beenflooded prior to Hie breaching ofthe Allendale Pond danL 

The SoU Survey of Rhode Island (SCS, 1977) identifies the soils in this area as Udorthents-Urban 
land complex. These soils are typically altered well drained to excessively drained soils that have 
been cut,fiUed, or eroded (SCS, 1977). The soils at this location are consistent with tins soil type, 
based on the horizon description presented in the table below. The presence of a buried A horizon 
confirms that material has been deposited in this area. It is likely that this material is alluvial in origin, 
based on the eroded banks ofthe Woonasquatucket River up stream fiom this location. 

Depth 
(bgs) Description " • Munsel Color Code - Comments 
0-3" A, fine sandy loam lOYR 3/2 
3-6" E, me(huin silty sand 2.5YR 5/1 
6-12" Bhs, medium silty sand 7.5YR 3/0 Roots to 12" in 

oxidized 
ryzoshplieres, soil 
moistflirough out 

12-15" Burried A horizon / Oi 2.5YR 3/4 Highly organic, sticks 
etc. 

15-24" Bhs, silty sand 7.5YR 3/0 (fiee/standing water at 
24") 

The mean number of organisms per sarqjle at this station was 10.0, and tiie community was 
numerically dominated byflie earOiwoim. Lumbricus ntbellus. A total often invertebrate taxa were 
coUected at tins station, including five earthwomi species. 

A total of 6.person-hours was required, using digging and electtoshocking methods, to collect 
approximately 120 grams of earthwonn tissue. 

Expermiental Station CMS-4003 

The crew conducting the habitat and soil survey was unable to locate tiiis earthwonn/floodplain soU 
sanphng location. The soU classification/characterization was conducted several days after the 
earthworms andfloodplain soils were collected. The mean nmnber of organisms per sample at this 
station was 7.2, and the community was numericaUy dominated by Coleoptera (beetles), primarily 
Elateridae (click beeties). A total of eleven invertebrate taxa were coUected at tiiis station, the highest 
number of taxa coUected fiom any station, and included fair earthworm species. 

Atotalof 3.5 person-hours, using digging and electtoshocking methods, was required to collect 145 
grams of earthwonn tissue. 

Expeilmental Station CMS-4005 

Habitat/SoU Profile: The area sampled is located in the samefloot^lain as sample location CMS
EW/FP-4002 (i.e., below the lower c^jped area at the Centtedale Manor Site). This area is 
dominated by herbaceous species including jewel weed (/. capensis), wood nettle (Laportea 

19041 Cenlerdak Manor SoiLdoc 04/02/02 



NORMANDEAU ASSOCIATES INC. 

canadensis), cattails (Typha sp.), wooUy sedge (Scirpus cyperinus), and purple loosestrife (Lythrum 
salicaria). Black wUlow {Salix nigra) was flie dominant ttee in the area. 

The SoU Survey of Rhode Island (SCS, 1977) identifies the soUs in this area as Udorthents-Urban 
land complex. Tliese soUs are typically altered weU drained to excessively drained soUs that liave 
been cut,fiUed, or eroded (SCS, 1977). Tlie soils at this location are not consistent with tiiis soU type, 
based on the description presented in ftie table below. Tlie soils that were obseived at tliis location 
would be better classified as an Adrian SoU Series, which have a surface horizon tliat is fonned fi'om 
decomposing herbaceous plants, underlain by a sand and gravel. Tliese soUs have tiie characteristic 
histic epipedon, and pockets of coarse sand were observed in the lowei' horizon. Tlie soUs in this 
location were lUcely formed when this area was more pemianentlyflooded, prior to the breaching of 
the Allendale Pond dam. 

Inadthtion, a sheen was observed in tiie standing water in the test pit dug at tins'location Tliere was 
also a sttong, oU like odor present during tiie excavation of the test pit. 

Depth 
(bgs) Description Mmisel Color Code Comments 
0-6" Ai, fme silty loam, Oi, fibric 10YR3/2 

materials 
6-18" B, fine silty loam, hemic to sapric 7.5YR3/0 (fiee/standing water at 

material (highly decomposed 18") 
orgaiuc material) 

Tlie mean number of organisms per sample at tins station was 7.2, and the community was 
numerically dominated by the earftiwoim Lumbricus rubellus. A total of six invertebrate taxa were 
collected at this station, including four earthworm species. 

A total of 2 person-hours was requtted to coUect 135 grams of earftiwonn tissue using (tigging and 
electtoshocking methods. 

Expermiental Station LPX-4004 

Habitat /Soil Profile: The area sarr̂ jled is located in theflooc^lain beliind the North Providence 
Boys&Girls Club adjacent to the Woonasquatucket River. The flooc^lain in tins area was a red 
maple (Acer rubrum) dominated forest. The understory was dominated by red maple (Acer mburm) 
saplings, dogwoods (Comus sp.), sweet pepper bush (Clethra alnifolia) and grape vines (Vitus 
labrusca and riparid). The herbaceous layer, where tiie canopy was open, was dominated by jewel 
weed (Impatiens capensis). 

The SoU Survey of Rhode Island identifies the soils in the area of fliis sample location as Podunk fine 
santfy loam (Pp) (SCS, 1977). These soUs are typically formed infloodplains and are characterized 
by a relatively tiiin dark brown to black surface horizon underlain by a dark yeUowish brown to 
yellowish brown subsoU. These soUs typicaUy exhibit signs of afluctuating water table in the subsoil 
(i.e., mottles). The surface and subsurlace horizons are typically fine sandy loam and the substtatum 
grain size is typicaUy much coarser and contains gravelly sized material. 

The soils in the locationfliat was sampled are consistent with the soUs as identified and described in 
tiie SoU Survey of Rhode Island for this area. Tlie soil in ftus location had a thin black surface 
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horizon underlain by a hghter subsoil. The substtattim was not exposed wliUe characterizing this soil, 
however as shown in tiie table below the soU did become more coarse with depth, which is consistent 
with file Podunk soU series. In addition, redoxymorphic features (e.g., mottles) were observed in the 
subsoU at this location. 

Deptii 
(bgs) Description Munsel Color Code Comments 
0-6" A, fine sandy loam 10YR2/2 
6->" C, coarse sand and gravel (2-4" 10YR5/4 Likely historic stream 

dia, round) bed, river deposited 
material 

The meaiiriiunfTef dFbrganislns per sample at this statidh"was 6.4, and the commimity was 
numerically dominated by the e?a:&iwoim. Aporreclodea rosea. A total of six invertebrate taxa were 
coUected at this station, including two earftiwonn species. 

Atotalof 3.75 person-hours was required to collect 135 grams of earthwonn tissue using (tigging and 
electttKhockdng methods. 

Expermiental Station LPX-4006 

Habitat /Soil Profile: Tlie area offloodplain sampled at tliis location occurred in the back yard of a 
residential propertytiiat was adjacent to Lyman MUl Pond. Tlie location that was sampled was in a 
comer ofthe back lawn that was adjacent to the Lyman MUl Pond. Tlie ttees in the vicinity ofthe 
samphng location included a large Northern catalpa (Catalpa speciosa), a sniaU red m^le (Acer 
rubrum), and a balsam fir (Abies balsamed). Tliere were several large dogwood slimbs in between 
the waters edge and the area offlocxiplain sampled. The ground surface were the sample plot was 
located was dominated by managed grass, and surrounded on the water-side by jewel weed 
(Impatiens capensis), nettles (Urtica dioica), purple loosestrife (Lythrum salicarid), and narrow 
leaved cattail (Typha angustifolia). 

The SoU Survey of Rhode Island (SCS, 1977) identifies the soUs in tiie area of this sanqjle location as 
Merrimac urban complex (MU). These soUs are typicaUy composed of Menimac soils, urban land 
and otiier soils (SCS, 1977). The soUs at this location woiUd be considered urban land, astiiey are 
composed offiU material, and are therefore consistent with the soUs described in the SoU Survey 
(SCS, 1977). Tlie soUs at this location were considered to befiUed material based on the amount of 
glass, wood ash, and antiiroprogenic dettitus that was observed in the B horizon as shown in the table 
below. 

Depfti 
(bgs) Description Munsel Color Code Comments 
2-0" O, horizon grass/lawn and leaf 

litter. 
Q A  " A, sandy silt 10YR2/1 hkelv fill material 

4-20" B, coarse graveUy sand, includes 10YR4/2 fiU material - glass, 
some fines wood ash, 

anthropromorpluc 
detrittis prevelent 
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Tlie mean number of organisms per sample at this station was 8.8, and the commuiuty was 
numerically dominated by the earthwonn Lumbricus rubellus. A total of six invertebrate taxa were 
collected at this station, including two earthworm species. 

A total of 3.5 person-hours was required to collect approximately 120 grams of earftiwonn tissue 
using digging and electtoshocking methods. 

Experimental Station LPX-4007 

Habitat /Soil Profile: The location sarr̂ jled is located in a shght depression, approximately 10 feet 
fiom the edge of Lyman MiU Pond. Tlie area that was sanpled was mosfty devoid of shmb and • 
herbaceous vegetation. Tlie sluub vegetation, which dominated the area surrounding the sample plot 
included high bush blueberry (Vaccinium corymbosum), dogTObds-(S>~frafi' sp:); an'ow wood - ' 
(Viburnum sp.), sweet pepper bush (Clethra alnifolia) and red maple (Acer rubrum) saphngs. The 
herbaceous species in the sunounding area included sensitive fem (Onoclea sensibilis), poison ivy 
(Toxicodendron radicans), andYk^mi cmeper (Farthenocissusquincuefolid). 

The SoU Survey of Rliode Island identifies the soils in the area of this sample location as Merrimac 
sandy loam, 3 to 8 percent slope (MmB). Tliese soils are usuaUy formed in outwash plains and are 
typically weft drained. Tlie upper soil horizon consists of a dark brown sandy loam (i.e., about 8 
inches thick), this horizon is typicaUy underlain by a yeUowish brown sandy loam subsoU, 
approximately 17 inches thick. The substratum is typicaUy a yeUowish brown gravelly sand, which 
can extend to a depth of 60 inches or more (SCS, 1977). 

The soils in the area sampled are not consistent with ftie soU description presented in the SoU Survey 
(SCS, 1977). The sample plot occurred in a shglit depression, which appeared tofimction as a 
drainage for a small area of weftand adjacent to Lyman MiU Pond. Tlie area was notflo(xied at ftie 
time of sampling but appeared to show signs that water didflowftirougli the area at times of higli 
water and or heavy preciptation (i.e., the lack of herbaceous vegetationandleaf litter as weU as 
exposed roots and scouring). The soUs appeared to be fonned fiom deposition of finer materials. The 
upper soil horizon and subsoil consisted of dark brown sUty sands, wifti accumulations organic 
material (i.e., Bhs horizons). A brief description ofthe soU horizons is presented in the table below. 
The differences observed in the sample plot, as compared to the mapped units fiom the Soil Survey 
(SCS, 1977) are lUcely due toftie location on the land surfece, as the plot did occur in a shght 
depression within tiie smaUfloodplain of Lyman MiU Pond. This area was not m^jped in the SoU 
Survey because U is a relatively smaU area. 

Depth 
(bss) Description Munsel Color Code Comments 
0-3" A, coarse silty sand 10YR2/3soUmattix, 0-2" dense root mat 

witii 10YR7/3med.
coarse sand, mottles 

3-12" Bhs, fine sUty sand 10YR2/2 Very dark brown 
12-20" Bhs, siU 10YR4/1 Dark brown 
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The mean number of organisms per sanple at this station was 13.2, and the community was 
numerically dominated byftie earftiworm Lumbricus ntbellus. A total often invertebrate taxa were 
coUected at tins station, including four earthworm species. 

A total of only 1 person-hour was recjuired to coUect approximately 120 grams of earthworm tissue 
using digging and electroshocking methods. 

 DISCUSSION 

Tlie flooc^lain soil invertebrate communities along the Woonasquatticket River, were conqjrised of 
organisms that are typicaUy found in wetland and forested habitats. In general, across aU stations 
earthwomis numerically dominated thefloodplain soU community and were almost three times more 
abundant than the number of non-annehd organisms (Table 1). The mean total number of organisms 
collected fiom each station was Itigher at ejq)eriniental Stations CMS-4001 and LPX-4007 (15.8 and 
13.2, respectively) than at any ofthe fair reference stations. Tlie lowest mean number of organisms 
collected fiom a station was 4.4 organisms per core collected at reference Station RWR-5002. 
Earthworm abimdance was also highest at experimental Stations CMS^OOl and LPX'̂ 4007 (12.6 and 
11.4, respectively), but was lowest at e^erimental Station CMS~4O03. 

The numericaUy dominant earthworms coUected across all sUes wo'e Lumbricus rubellus (red marsh 
worm) and Aporreclodea rosea (pink soU womi). Both offtiese species have been previously 
reported fiom Providence County, Rhode Island (Reynolds 1973). L. rubellus is one ofthe most 
widely distributed and abiuidant species in northeastern North America and is a surface dwelling 
species tiiat has adapted to a variety of habitats (Reynolds personal communication) including stteain 
banks (Reynolds et al 1974). A. rosea, previously reported as Eisenia rosea oi Allolobophora rosea, 
is common in the nortliem United States and Canada, but is never the dominant species (Reynolds, 
personal communication; Reynolds 1973). A. rosea inliabits surfece soU in fields, gardens, pasttires, 
forests, under leaves and rocks, and is common on stteam or lake banks (Reynolds 1973, Reynolds et 
al 1974). Dendrodrilus rubidus (european bark worm), previously reported as Dendrobaena rubida, 
was the numerically least abundant worm across aU stettons and was found at only two stations, 
RWR-5001 and CMS-4002. Tins species is common throughout North America usuaUy under bark 
of decaying logs, stteam banks, corqjost pUes, and manure (Reynolds personal communication). 
Aporreclodea longa was the only worm species restricted to one station, LPX-4007. This species is 
found in New England states and eastem Canadian provinces but is not a dominant or abundant 
species intiiese areas (Reynolds personal communicatton). It is a deep burrowing species that has 
been reportedfi'om cultivated soil, gardens, pastures, and woodlands (Reynolds personal 
communication). 

In general, tiie eartliworms collected during this survey wa'e surfece dweUing (< 6 inches bgs) 
cosmopohtan species, which are commonly found in a variety of liabifets and soil types. The mean 
Catch Per Unit Effort (CPUE) to coUect 120 grains of earftiwonn tissue (the minimum amount 
required for tissue analysis) across aU stations was 4.4 person-hours. Sfetions RWR-5004 and LPX
4007 required only 0.9 and 1 person-hour respectively to coUect 120 grams of tissue, whereas Sfetion 
RWR-5001 required 9.75 hours to collect 67 grams, or 17.5 hairs to collect 120 grams of tissue. 
Earthworm collection CPUE was lessfiom experimental sfetions adjacent to the Site (mean = 3.1 
person-hours. Stations CMS-XX l̂ to LPX 4007) tiian the CPUE required at reference stations 
upstteam of flie Site (mean = 6.8 person-hom«. Stations RWR-5001 to RWR-5004). 
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This metric is a measure of the relative abundance of earftiwonns in each of Uie sample plots. Lower 
CPUE implies that con(titions were more suifeble for supporting greater numbers of earthwomis since 
less effort was required to collect a standard amount of tissue. Although the CPUE metric provides a 
means of evaluating among station differences that may be attribufeble to the effects of chemical 
sttessors, it is also influenced by variabUity in habitat sititabUity, sampling tecluuque, and other 
factors. 

Across aU stations combined, Coleoptera, wliich included primarily Elateridae (chck beetles) and 
Carabidae (ground beeties), and Cnisfecea (sowbugs) were the dominant non-earthwomi taxa. Both 
beeties and sowbugs are commonly found in forested liabitats. The numericaUy least abundant non-
earthworm taxon was Diplopoda (mUhpedes), which was also the oiJy non-earthwomi taxon that was 
coUected at only one sfetion (LPX-4006). 

All ofthe organisms found throughout thefloodplain soil satr̂ jles coUected along tiie 
Woonasquatticket River are commonly found in forested and woodland areas along stteam banks. 
The eartliwonns are aU common species and have been previously reported fiom Rhode Island. 
Impact assessment mettics, similar to EPA's Rapid Bioassessment Protocols (Plafldn et al 1989, 
Barbour et al 1999), are not available for flooc^lain soU invertebrates, hi general,flooc^lain soU 
communities downstteam offtie Site had mean densities sunUar to or greater than densities found at 
upstteam reference sfetions. Also, the number of taxa found at sfetions downstteam ofthe Centtedale 
Manor Site were generally greater ftian what was fauid upstteam ofthe Site. Organisjns found at 
upstteam reference sfetions were also found at downstteam sfetions; no organisms were restricted to 
upstream stations exclusively. 

In conclusion, no advei?ie impacts fiom the Centtedale Manor Site were evident in the floo(^lain soU 
communities along tiie Woonasquatticket River. This conclusion is based on ftie simUarity of the 
metric values found at experimental sfetions relative to the reference stations. In general, the mean 
total abuncfence of organisms and number of taxa found at experimenfel sfetions was greater than at 
reference sfetions. Also, the CPUE to collect earthworms for tissue analysis was lower at 
experimenfel sfetions than at reference stations. However since several factors, such as soU 
composition, orgaitic matter percent composUion, and even percent moisture may interact to increase 
habUat suifebility, how tiiese factors aSect sitifebUity for each earthworm species on a microliabifet 
scale is unknown (Reynolds personal communication). 
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1.0 INTRODUCTION 
The Centredale Manor Superfimd Site (die Site), consisting of approximately 9,04 acres, is located in 
North Providence, Rhode Island, Just south of Route 44 on the eastem bank ofthe Woonasquatucket 
River. The main area ofthe 'Site is known as 2072 and 2074 Smith Street. The Site consists of 
reaches ofthe Woonasquatucket River associated with Allendale Pond and Lyman Mill Pond and 
includes all contaminated areas within this area as well as any other location to which contamination 
from that area has come to be located, or from which that contamination came. 

Currently, two high rise buildings (Centredale Manor and Brook Village, both federally subsidized, 
senior housing complexes) are located in the mam area of the Site, which is zoned for residential 
occupancy. In addition to the buildings, the main area is covered by roadway and parking lots. On 
the eastem portion of the main area is a drainage swale that begins near the northern portion of the 
main area and extends south, then curves to the west and discharges south ofthe main area into the 
Woonasquatucket River and Allendale Pond. 

The Site was used for disposal of wastes containing hazardous substances. Between approximately 
1940 and 1970, USEPA has reason to believe that the main area ofthe Site was the location of a 
chemical manufacturing facility (which produced hexachlorophene, among other chemicals) and an 
incineration-based dmm recycling facility. The first housing complex was built in approximately 
1976. The second high rise was built in 1982. Constmction records show that hazardous substances 
were removed from the Site during the constmction ofthe second complex. Samples indicate the 
presence of 2.3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and other contaminants in soil and sediment 
at the main portion ofthe Site as well as river sediment and floodplam soils downstream. 

Beginning in May 2001, Normandeau Associates, Inc. (NAI) worked with Harding ESE to collect 
community composition data on fish, benthic macroinvertebrates, emergent aquatic insects, 
ichthyoplankton, and floodplain soil invertebrates near the Site. Bioassessment reports produced 
from these data will be incorporated into the Baseline Ecological Risk Assessment for the Centredale 
Manor Restoration Superfimd Site to assess effects from the Site on these communities. The 
followuig report describes the findings ofthe ichthyoplankton community bioassessment. 

2.0 METHODS 
Larval fish (ichthyoplankton) sampling was conducted two times, during 2-9 May and during 13-14 
June 2001. Samples were collected using a 0.5-m diameter, 1.5-m long, 500 jun mesh plankton net 
towed on the surface from a boat. During the May sampling event, three replicate surface tows each 
were collected from four locations in Lyman Mill Pond (Stations LPX 1, LPX 2, LPX 3, LPX 4) 
(Figure 2). tlu-ee locations in Greystone Mill Pond (GMP 1, GMP 2, GMP 3) (Figure 2), and two 
locations in Assapumpsett Pond (ASP 1, ASP 2) (Figure 1). Durmg the June sampling event, three 
replicate smface tows were collected from the same four locations in Lyman Mill Pond and from the 
same three locations in Greystone Mill Pond. Because ofthe difficulties encountered during the May 
sampling event, no sampling was conducted at Assapumpsett Pond in June. 

Also, during both time periods, qualitative dipnet samples were collected fiom two locations (Stations 
TRCN and TRCU) in the Allendale Reach Tailrace, which mns along the eastem boundary ofthe 
site. Ichthyoplankton samples fi'om the tailrace were collected by hand using a dipnet because the 
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shallow dq>tli and small size of the tailrace precluded the use of a boat for the collection of 
ichthyoplankton. A total of 35 dips using a 500 .uin mesh dipnet wae composited for each sample. 

The volume of water filtered for each towed sample was approximately 50 nf (± 10 m^, which was 
determined usmg a General Oceanicsflowmeter mounted in the mouth of Hie net. Flowmeter 
readings were recorded on an ichthyoplankton rough calculation sheet, so that an approximate sample 
volume could be calculated. The tow distance used in this calculation was obtainedfican the 
observed number offlowmeter counts per second for each tow, using die General Oceanics graph for 
tlie Model 2030flowmeter with standard rotor. Tow volume was calculated by multiplying tow 
distance by the surface area of Hie net mouHi opening. 

Aquatic macroph>1es, wliich were extremely abundant during May sampling in Assapun^sett Pond, 
prevented effective sampling at that location; no clear channel could be found that would allow a 
complete sample to be collected without clogging the net. Thereforeflowmeter measurements from 
Ass^umpsett Pond during the May sample are questionable. Several tows were attempted in May 
butwere discarded due to clogging with macrophytes. A four inch trash pump was also used to 
collect ichthyoplankton sanqjies in areas where aquatic macrophytes were not as abundant; however, 
even pump samphng proved to be liitile because of the amount of plant material tliat was entrained 
during samphng. Due to the difficulty collecting samples in May, samples were not collected in 
Assapiunpsett Pond in June. 

Ichthyoplankton samples were individually placed in a labeled sample container and preserved with 
10% fomiahiL Tlie samples were taken to NATs biological laboratoiy for sorting, identification, and 
enumeration ofthe species present. 

In the laboratory, formahn was rinsed fiom the samples through a 500 jun mesh sieve and all samples 
were sorted in their entirety. All fish eggs and larvae were identified to species excqjt for 
Centrarchidae (sunfish) wliich were identified to genus. Ichthyoplankton data for each tow or dipnet 
sanple are presented as density (no./100m^) or no./dip for each species per rephcate in Section 3.0. 

During sample processmg, Quahty Assurance/Quahty Control procedures provided in the FSP for 
ichthyoplankton sample processing were followed and documented. 

Water quahty data, includingtemperatiire Ĉ C), dissolved oxygen (mg'l), conductivity (jimlios/cm^ 
and pH (standard units) were collected on the surface at each saiqjling location at the conclusion of 
ichthyoplankton samphng. During 2-3 May, water quality was measured with an Horiba Model U-10 
meter. During 8-9 May and June, water quality was measured using a YSI-85 oxygen, conductivity, 
salinity, and temperature meter and an Oakton'̂ '̂  hand-held pH meter Model 2 35624-23. Water 
quality samples were collected at the conclusion of samphng at each station. 

3.0 RESULTS 

3.1 EGGS 

The majority of e^s collected across all stations during May belonged to Centrarchidae (sunfish and 
bass family). The eggs of two additional species, Esox niger (chain pickerel) andMorone americana 
(white perch), were also collected (Table 1). Eggs were collected fon botli stations in Assapiunpsett 
Pond (ASP 1, ASP 2) andfiom aU stations in Greystone Mill Pond during May. No eggs were 
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Table 1. Mean Number of Ichtliyoplankton (No./lOO m )̂ Collected from Surface Tows from Assapumpsett Pond (ASP), Lyman MiU 
Pond (LPX) and Greystone Mill pond (GMP) during May and June, 2001. 

Slatiou A S P l ' ASVl ' G M P l G M P  l GMP3 L P X l 
Sample Date 3 May 3 May 3 May 3 May 8 May 8 May 
Taxa 
Catostomidae 

Catostomus.comm ei •son i larvae 126.81 5.49 
Centrarchidae ess-^ 1.50 10.11 292.30 1.53 

larvae 
Lepomis sp. larvae 11.82 2.30 

Micropterus salmoides larvae 
Pomoxis sp. larvae 

Esocidae 
Esox niger eggs 2 . i6 

larvae 15.94 0.79 
Ictaluridae 

Ameirus nebuiosus larvae 1.04 
Percidae 

Etheostoina olmstedi larvae 3.06 
Perciehthydae 

Morone americana eggs 14.07 

Station G M P l GMP2 G M P 3 LPXl 
Sample Date 13 June 13 June 13 June 13Jiiue 

Taxa 

Caf^S?By^,«f<,/»/»er.so<i( larvae 0.81 0.78 
Centrarchidae larvae 

Lepomis sp. larvae 32.97 
Micropterus .salmoides larvae 0.79 
Pomoxis sp. larvae 

Cyprinidae eggs 33.S3 
larvae 

Esocidae 
Esox niger larvae 

Iclalmidae larvae 
Ameirus nebuiosus larvae 

Percidae 
Etheostoma olmstedi larvae 

Perciehthydae 
Morone americana larvae 0.67 

Not sampled in June. 

LPX2 
8 May 

0.55 

LPX2 
14 June 

0.70 

15.61 

0.70 

2.14 

i 
i 

33.i3 

LPX3 
8 May 

5.06 

LPX3 
14 June 

0.81 

LPX4 
8 May 

0.58 

LPX4 
14 June 

2.97 

2.68 
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collected from Lyman Mill Pond. In Jime, eggs were only collected from the Greystone Mill Pond 
uppei iinpoimdment station (GMP 3). AU eggs collected in June were Cyprinidae (mimiow family). 

In Assapumpsett Pond in May, two species of larvae were collected, Lepomis sp. (sunfishes) and Esox 
niger. Throughout the pond, larvae of £•. niger were slightly more abundant than Lepomis sp., 
although catches of both species were much higher at Station ASP 1 than at Station ASP 2. 

3.2 LARVAE 

In Gieystoiie Mill Pond during May, Catostomus commersoni uumaically dominated 
ichthyoplankton larvae followed by Etheostoma olmstedi (tessellated darter) vtad Ameirus nebuiosus 
(brown bullhead). In May, larvae were only collected from the middle and upper inipoimdmeut 
stations (GMP 2 and GMP 3 respectively). In June. Lepomis sp. was the oveiwhelmingly numerically 
dominant species followed by C. commersoni and Morone americana (white perch). Also in June, no 
larvae were collected from the Greystone Mill Pond middle unpoimdment station (GMP 2). 

In Lyman Mill Pond during May, two species of larvae were collected, Catostomus commersoni and 
Lepomis sp. Abundance of both species was smiilai\ During June, Etheostoma olmstedi was the 
numerically dominant species, followed by Lepomis sp., Cypruudae, C. commersoni, Micropterus 
salmoides (smalhnouthbass), aadPomoxis sp. (black and white crappie). Larvae were collected from 
all stations, although tlie liigliest catch was from Station LPX 2. 

33 TAILRACE SAMPLES 

The taihace confluence station (TRCN) and tailrace upsfr̂ eam station (TRCU) dipnet samples, located 
in the Allendale Tailrace Reach, collected two species of lan/al fish, Catostomus conmiersoni and 
Notropis hudsonius (spottail shiner) (Table 2). No eggs were collected from the Allendale Tailrace 
Reach. Larval fish were only collected during the May sample and numerical abimdauce was slightly 
higlier at the downstream station (TRCN) near the confluence with the Woonasquatucket River. 

Table 2. Total catch of dipnet samples (No./35 dips) in tailrace stations TRCN and TRCU 
during May and June 200 L 

Station 
Date 
Species 
Catostomus commersoni 
Notropis hudsonius 

9 May

2
5

TRCN
 14 June

 0
 0

 9 M  ̂

 2

 TRCU 

1 

 14 June 

0 
0 

 WATER QUALITY 

Water quality during ichthyoplankton collections in May and June were typical of impomidmeuts 
where submerged aquatic vegetation is abimdant, althougli dissolved oxygen values were somewhat 
high in May. Low precipitation and warmer temperatm^es may have resulted in lower dissolved 
oxygen concentrations in the Lyman Mill Pond during June sampling (Table 3). 
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Table 3. Water quality data collected fiom Assapumpsett Pond (ASP), Lyman MiU Pond 
(LPX), Gieystone Mill Pond and the Allendale Reach Tailrace Aieas (TRCN and 
TRCU) during May and June 2001. 

ASPl A S P 2 GMPl GMP2 G M P  3 L P X  l LPX4 TRCN TUCU 
SAMPLE DATE .  2 May 3 May 3 May 3 May 5 May 5 May 9 May 9 May 9 May 

Teuperature (°C) 19.3 21.3 21.7 20.2 17.8 20.2 17.4 19.8 17.1 
Dissolved Oxygai (mg/1) U.6 10.8 10.27 9.2 8.8 8.0 6.0 10.3 9.9 
pH 6.8 7.1 7.11 6.71 7.0 7.0 6.9 7.1 7.1 
Specific Conductance 201 027 222 225 189 208 209 213 353 
(umlios/cm^) 

GMPl GMP2 GMP3 L P X  l LPX2 LPX3 LPX4 TRCN TRCU 
SAMPLE DATE 13 June 13 June 13 June 14 June 14 June 14 June 14 June 14 June 14 June 

Tenqjeiature (°C) 22.4 22.4 23.0 20.9 21.9 23.2 24.6 20.1 19.4 

Dissolved Oxy^n (mg/1) 5.8 8.7 7.9 6.8 4,9 5.8 6.9 8.1 8.0 
pH 6.1 7.4 7.6 6.2 5.6 7.4 7.3 7.8 7.6 
Specific Conductance 200 200 190 230 230 200 230 310 340 
(limhos/cm^) 

4.0 DISCUSSION 

The fish eggs and larvae found in the Centredale Manor Study area are typical offish species that 
spawn during this time ofthe year. However, it is difficult to make an accurate assessment ofthe 
ichthyoplankton commmiity witliin a body of water without fiequent sampling periods across the 
entire range of tlie spawning season within that body of water. Therefore, only representatives of 
species spawning and hatching at or near the sampling time when ichthyoplankton samples weie 
collected would be see in the samples. 

Species like Esox niger (chain pickerel), Micropterus salmoides (largemouth bass) and Lepomis 
macrochirtis (bluegiU) spawn relafiveiy early in the spring: indeed, E. niger will spawn soon after ice 
out. Cypiinid and bullhead species spawn somewhat latei in the spimg and into the summer months. 
Addifionally, most cenfrarchid and bullhead species guard their young in their nests until the fiy reach 
post-larval (juvenile) sizes (Scott & Grossman, 1973). Therefore, larvae of these species would not be 
present in the water column and, consequentiy, would not be collected in the samples. 

The relafiveiy high numbers of Catostomus commersoni larvae and ceufrarchid eggs in the Greystone 
Mill Pond and Lyman MiU Pond May samples corresponded to the peak of tlieir spawning season. 
The Jmie samples were dominated by cyprinid eggs and Lepomis sp. iai^vae in Greystone Mill Pond 
and by Etheostoina olmstedi and Lepomis sp. in Lyman Mill Pond. The Jime samples also showed 
the post peak of ceufrarchid, Esox niger, and Morone americana eggs, and the peak of cyprinid eggs. 
This change in the dominant egg taxon from Cenfrarchidae in May to Cyprinidae in June and the 
increased number of Lepomis sp. larvae in June shows the natural succession offish species in 
Greystone Mill Pond and Lyman MiU Pond during May and June. 

In conclusion, no adverse impacts ofthe Cenfredale Manor Site on the ichthyoplankton communities 
in Greystone Mill Pond, Lyman Mill Pond, and Ass^umpsett Pond weie evident. 
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1.0 INTRODUCTION 
The Centredale Manor Siqjerlund Site (the Site), consisting of approximately 9.04 acres, is located in 
Nortli Providence, Rhode Island, just soutli of Route 44 on the eastem baiik ofthe Woonasquatucket 
River. Tlie main area of the Site is known as 2072 aiid 2074 Smith Street. The Site consists of 
reaches ofthe Woonasquatticket River associatedwith Allendale Pond and Lyman Mill Pond and 
includes all contamitiated areas witliui tliis area as well as any other location to which contamination 
from tliat area lias come to be located, orfrom which tliat contamination came. 

Currently, two high rise buildings (Centredale Manor and Brook Village, both federally subsidized, 
senior housing complexes) are located in tlie main area of tlie Site, which is zoned for residential 
occupancy. In addition to the buildings, the main area is coveredbyroadway and parking lots. On 
tfie-̂ eastetrTpoit rofiof the main area is a drainage swale that begins near tlie northem portion ofthe 
main area and extends soutli, then curves to the west and discharges south ofthe main area into the 
Woonasquatucket River and Allendale Pond. 

The Site was used for disposal of wastes containing hazardous substances. Between approximately 
1940 and 1970, USEPA has reason to beheve that tlie main area ofthe Site was the location of a 
chemical manufacturing facility (wliich produced hexacMorophene, among other chemicals) and an 
mcineration-based dnmi recycling facility. The first housing complex was buih in approximately 
1976. The second high rise was budt in 1982. Constmction records show that hazardous substances 
were removed from the Site during the constmction ofthe second complex. Samples indicate the 
presence of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and other contaminants in soil and sediment 
at the main portion ofthe Site as well as river sediment andfloodplain sods downstream. 

Beginning in May 2001, Normandeau Associates, Inc. (NAI) worked with Harding ESE to collect 
community composition data on fish, benthic macromvertebrates, emergent aquatic insects, 
ichtliyoplankton, andfloodplain soil invertebrates near the Site. Bioassessment reports produced 
from these data will be incorporated into the Baseline Ecological Risk Assessment for the Cenfredale 
Manor Restoration Superfimd Site to assess effects from the Site on these communities. The 
followmg report describes the findmgs of the emergent aquatic insect community bioassessment. 

2.0 METHODS 
Five aquatic insect emergence fraps were deployed in each of the following areas: Greystone Mill 
Pond, Lyman Mill Pond, and Allendale Pond in the general vicinity of tlie free swallow (Tachycineta 
&7co/orJ population study nest boxes (Figures 1 and 2). The emergencefraps, purchased from Bioquip 
Products, were pyramid shaped enclosures constnicted of Lumahte screening that measured 2.4 m 
high and 2m by 2m at the base. Each frap enclosed an area tliat was 4m .̂ In Greystone Mill Pond 
and Lyman MiU Pond, fraps were supported by three-fourtlis inch diameter electrical conduit that was 
inserted into a wooden fiame. Floats were attached to thefiame to enable tliefraps to float on tlie 
surface ofthe water; each frap was anchored to the substrate to prevent movement The Field 
Samphng Plan (FSP, Harding ESE 2001) stated that each trap would cover 2 m^ ofthe water's surface 
and tlie fraps would be deployed alter free swallow egg hatch and before nestiuigs were collected for 
tissue analysis. However, trap deployment was delayed luitil late June to avoid reducing the free 
swaUow forage base. Since traps were deployed late, larger traps were purcliased from Bioquip 
Products to increase samphng efficiency and reduce mobilization time. 
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In Allendale Pond, the breaching of Allendale Pond dam during March 2001 changed the habitat frcan 
a shallow pond to a shallow sti'eam. Traps deployed in this pond were supported with three-fourdis 
mch diameter electrical conduit that was inserted into tlie submerged subsfrate. Flowing wata" and 
shallow depth precluded floating the fraps. 

Five emergencefraps were deployed ni each pond on 19, 20, and 21 June 2001 at Greystone Mill 
Pond, Lyman MiU Pond, and AUendale Pond respectively (Figures 1 and 2) and were retrieved on 24 
July 2001. Eachfrap was san5)led seven times during deployment. 

Traps were sampled by opening Uie side ofthe frap and exfracting nisects using forceps and a suction 
device (hisect Vac made by Bioquip®); fraps were sampled approximately every two to five days. 
Althougli the FSP statedtiiatfraps would be sampled every two days, the duration between sampling 
events was nicreased to every 3-5 days due to the slowo"tiian anticipated j ate o^iomass 
accumulation in tiie fraps. 

All bisects were removedfrom the fraps andfrozen with dry ice untU they were processed m the 
laboratory. Insects were processed for tissue analysis; a subsample of 1-2 specimens of each taxon 
was preserved in alcohol in a labeled sample contanier and taken to Nomiandeau's biological 
analytical laboratory fcx identification to tiie lowest practical taxonomic level (i.e., genus or family). 
QAQC procedures provided in the FSP for processing emergent aquatic insect samples were 
foUowed. Numerical abundance of major taxonomic groiqjs (Odonata, Trichoptera, Diptera) was 
visuaUy estimated. 

3.0 RESULTS 

Emergent aquatic insect fr^s in Greystone Mill Pond and Lyman MiU Pond successfiiUy collected 
emo'ging insects throughout the samphng period. However the breaching of AUendale Pond Dam 
and the lack of precipitation duiing field studies resulted in water levels constantly dropping during 
the sampling period. When the dropping water level caused the AUendale Pond traps to be stranded 
on dry shoreline, fraps were relocated over submeiged substrate in an eSbrt to coUect emeiging 
insects; however no emergent aquatic insects were coUected in the Allendale Pond fraps. 

Greystone MiU Pond had three emergence fraps located in the lower (soutiiem) portion ofthe 
in^oundment and two tiaps located in Uie upper (northem) portion ofthe impoundment (Figure 2). 
Habitat conditions at all flve locations were similar and liad a predominately mud substiate, 3 foot 
depth, and an abundance of submerged aquatic vegetation A total of 12.83 grams of aquatic insects 
were collected from aU traps combined as foUows: 

GMP-EI-5001 2.09 grams 
GMP-El-5002 3.06 ei'ams 
GMP-EI-5003 1.57 erams 
GMP-El-5004 3.24 grams 
GMP-El-5005 2.87 arams 

TOTAL 12.83 arams 

The coenagrionid damse]i[y Enallagma sp. was the numericaUy dominant taxon and comprised 
approximately 64% ofthe insects coUected. The numerical abundance of other organisms coUected 
during samplnig were the aeshnid dragonfly Boyeria sp. (8 % composition), the leptocerid caddisflies 
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Triaenodes sp. (0.5 % composition) and Oecetis sp. (0.5 % composition), and the non-biting midge 
famUy Chironomidae (26 % composition). 

Lyman MUl Pond had two tiaps set m the lower (southem) portion of Uie in:5>oundment and three 
fraps set Ul a cove in the upper (northern) portion ofthe impoundment (Figure 3). Habitat conditions 
at aU locations were simUar to conditions in Greystone MUl Pond, i.e., mud subsfrate, 3 foot depth, 
and an abundance of submerged aquatic vegetation A total of 7.52 grains of aquatic insects were 
coUected fiom all fraps combined as foUows: 

LPX-EI-4006 2.21 grams 
LPX-EM007 1.84 grams 
LPX-EI-4008, . 0.79 grains 

Vo J 
LPX-EI-4009 
LPX-El-4010 

TOTAL 

2.49 grams 
0.19 grams 
7.52 grams 

The emergent aquatic nisect coUections from Lyman MiU Pond were overwhelmingly nmnerically 
dominated by Uie damselfly Enallagma sp., wliich comprised approximately 89% of the insects 
collected. The numerical abmidance of other organisms coUected during samphng included Uie 
dragonfly So>'erJ« sp. (1% composition), the caddisflies Triaenodes sp. (0.5%i composition) and 
Oecetis sp. (0.5%) composition), and the non-bitnig midgefemily Chfronomidae (9%» composition). 

4.0 DISCUSSION 

Emergent aquatic nisect samphng in Greystone MUl Pond and Lyman MUl Pond did not mdicate 
substantial differences ui the taxonomic composition between the two ponds. The same taxa were 
found in botii ponds; however tiie relative abmidances of. Enallagma sp. and Qiironomidae famd in 
each pond was different. Both ponds were numerically dominated by Enallagma sp.; however the 
percent composition of this genus ui Greystone MiU Pond (reference pond) was 64%), whereas at 
Lyman Mill Pond (experimental pond) this genus comprised 89%o ofthe emerging insect commuiuty. 
Also, Chfrononudae comprised 26%o ofthe emerging insect community in Greystone Mill Pond 
(reference pond) yet comprised 9% ofthe emerging aquatic insect community in Lyman Mill Pond 
(experimental pond). Both ponds were generaUy comprised of organisms that had biotic index values 
considered moderately tolerant to pollution. Biotic index values ^Enallagma sp., Oecetis sp., and 
Clifronomidae is 8 and the value for Triaenodes sp. is 6; however the value for Boyeria sp. is 2 (Bode 
etal. 1995). 

The FSP for this study stated that calculations for total abundance, diversity (Shamion-Weiner), 
eveness (Pielou's), and HUsenhoflf Biotic Index would be calculated for each pond and samphng 
location. However because ofthe sniaU size ofthe tissue samples, wliich precluded removuig 
subsamples of organisms for community analysis, these metrics were not calculated. Tlie FSP also 
stated tiiat abundance and biomass data woiUd be presented on a Catch Per Unit Effort (CPUE) basis, 
but since aU tiaps were sampled an equal number of times (i.e., seven tunes), calculatuig CPUE was 
unnecessary. 

The only major difference between the emerging aquatic insect communities was the biomass of 
tissue that was collectedfrtmi each pond. A total of 12.83 grams of emergent aquatic insects were 
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coUectedfrom Greystone MUl Pond, whereas at Lyman MiU Pond, a total of 7.52 grains of tissue 
were coUected. This difference is not significant (T-test, p=0.05). 

In conclusion, since there was no significant difference in total biomass and the taxonomic 
composition of Uie emergent aquatic insect commmuties were similar at both Greystone MUl Pond 
and Lyman MiU Pond, no substantial adverse impactsfrom the Site to the emergent aquatic insect 
community in Lyman MUl Pond was indicated. 
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Appendix A 

Emergent Aquatic Insect Raw Count Data 
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EMERGENT AQUATIC INSECT RAW DATA COUNTS FROM LYMAN MILL POND, 
NORTH PROVIDENCE, Rl. 

SI AHUM SAMPLE UAIE tnaliagma sp. Boyeria sp. De'cetis sp. Triaenodes sp. Clitronoriiidae" 

LPX-4006 25-Jun-Ol E 3 
28-Jim-Ol 62 
3-Jiil-Ol 29 1 

9-M-Ol 2  9 1 

11-Jul-Ol 8 

13-Jiii-Ol TRAP EMPTY 
I6J11I-OI 12 2 

LPX-4007 25-Jim-Ol 5 
28-Jim-Ol 33 
3-Jul-Ol TRAP EMPTY 
9-Jnl-Ol 32 
II-Jui-01 7 2 

13-Jul-Ol TRAP EMPTY 
16-Jul-Ol 14 

LPX-4008 25-Jim-Ol TRAP EMPTY 
28-Jim-Ol 31 
3-M-Ol 41 
9-M-Ol 10 
11-Jul-Ol 17 
13-Jiil-Ol TRAP EMPTY 
16-Ju!-01 23 

LPX-4009 25-Jun-Ol TRAP EMPTY 
28-Juu-Ol 51 
3-Jul-Ol 23 
9-Jul-Ol 44 
11-Jul-Ol 13 

13-Jul-O! TRAP EMPT^ 
16-Jul-Ol 26 

LPX-4010 25-Jun-Ol TRAP EMPTY 
28-Jiiii-Ol 6 2 

3-Jul-Ol 4 2 
9-Jul-Ol 2 

1!-Jul-01 3 

13-Jul-Ol TRAP EMPTY 
16-Jul-Ol TRAP EMPTY 
TOTAL 533 6 3 4 54 
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1.0 F^TRODUCTION 
The Centredale Manor Superfimd Site (the Site), consisting of approximately 9.04 acres, is located in 
North Providence, Rhode Island, just soutli of Route 44 on tlie eastem bank of tlie Woonasquatucket 
River. Tlie main area of tlie Site is known as 2072 and 2074 Smith Street. The Site consists of 
reaches ofthe Woonasquatucket River associated with Allendale Pond and Lyman Mill Pond and 
includes aU contaminated areas witliin this area as well as any other location to wliich contamination 
fiom that area has come to be located, orfixaii which tliat contamination came. 

Currently, two lugh rise buildings (Centredale Manor and Brook Village, both fedo'ally subsidized, 
senior housing complexes) are located in tlie main area ofthe Site, which is zoned for residential 
occupancy. In addition to the buildings, tlie main area is covered by roadway and parking lots. On 
the eastem portion of the main area is a" drainage swale that begins near the northern portion of the 
main area and extends soutli, then curves to the west and discharges soutli ofthe main area into tlie 
Woonasquatucket River and Allendale Pond. 

The Site was used for disposal of wastes containing hazardous substances. Between approximately 
1940 and 1970, USEPA lias reason to believe that the main area ofthe Site was the location of a 
chemical manufacturing facility (which produced hexachlorophene, among other chemicals) and an 
incineration-based drum recycling facility. The first housing complex was built in approximately 
1976. The second high rise was buih in 1982. Constmction records show that hazardous substances 
were removed fiom the Site during the consttnction ofthe second complex. Samples indicate tlie 
presence of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and otlier contaminants in soil and sediment 
at the main portion ofthe Site as well as river sediment andfloodplain sods downstteam. 

Beginning in May 2001, Nonnandeau Associates, Inc. (NAI) worked with Harding ESE to coUect 
community composition data on fish, benthic macromvertebrates, emergent aquatic insects, 
ichthyoplankton, andfloodplain soil invertebrates near the Site. Bioassessment reports produced 
fi'om these data will be incorporated into tlie Baseline Ecological Risk Assessment for the Centiedale 
Manor Restoration Siqjerfiuid Site to assess effectsfixmi the Site on tliese communities. The 
foUowing report describes thefindings of the bentliic macroinvertebrate coimmmity bioassessment. 

2.0 METHODS 

2.1 BENTmC MACKOESP/ERTEBRATE SAMPLING 

Benthic macroinvertebrate kick samples were collected fiom nine sanqjiing stations m flowing 
sections ofthe Woonasquatucket River during 3-5 July 2001 (Figures 1 and 2). The Field Sampling 
Plan (FSP, Harding ESE 2001) stated thatbenthic data would be collected fiom ten stations; three 
stations above Greystone MUl Pond near fiie Smithfield Waste Water Treatinent Plant (WWTP); three 
stations between Route 44 and Allendale Pond; two stations below Allendale Pond; and two stations 
below Assapimipsett Pond. However, it was noted during fiie site reconnaissance that tlie flow in the 
river reach adjacent to the WWTP was affected by the Greystone MUl Pond dam and tliat tiiis area 
was not suitable for the benthic macroinvertebrate study. Following discussion with USEPA and 
ACOE, two of tliese tliree locations were relocated to tlie river reach between the Greystone MiU 
Pond dam and Route 44. These two relocated stations became the upstream reference locations for 
the study. The third location was added to the river reach adjacent to the Site to allow a more precise 
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assessment of the effects of ground water discharge on the stream macroinvertebrate commmiity. The 
downstream location proposed in Assapumpsett Brook was ehminated following discussion with 
USEPA because ofthe poor habitat condition observed at the proposed location during the site 
reconnaissance (Figures 1 and 2). 

A total often individual locations were sampled fiom each station by placing a 500jim mesh dip net 
perpendicular to the substrate and agitating the substrate immediately upstteam of tlie net. Kick net 
sampling field methods followed general procedures provided in Barbour (1999). Five representative 
samples were collected from fast water habitats and five representative samples were collected fiom 
slow water habitats at each station. Fast water and slow water habitats were determined by visually 
comparing habitats within a sampling station. Approxuiiately two square meters of substrate were 
sampled fiom each station. Both fast water aud slow water habitat samples were composited to 
provide one sample at each station. • • • _ _ 

2.2 HABITAT ASSESSMENT SAMPLING 

At each benthic macroinvertebrate sampling station, the physical habitat ofthe river was evaluated 
using the habitat assessment maaix developed for the Rapid Bioassessment Protocols (RBPs) in 
Barbour et al. (1999). The 1999 version ofthe RBP habitat assessment matrix provides assessment 
metrics for high gradient streams and separate, more appropriate metrics for low giadient stieams. 
The Woonasquanicket River habitat was evaluated using the 1999 high gradient assessment metrics. 
Ten metrics were evaluated on a numerical scale of 0 to 20 (lowest to highest quality respectively) for 
each sampling reach. The ratings were totaled and compared to a reference condition to provide a 
final habitat ranking; scores increased as habitat quality increased. Total scores for a reach ranged 
from 0 to 200, therefore, in general, scores 150 to 200 indicated excellent habitat quality, scores 100 
to 149 indicated good habitat quality, scores 50 to 99 indicated fair habitat quality, and scores 0 to 49 
indicated poor habitat quahty. 

2.3 LABORATORY ANALYSIS 

The FSP stated that samples would be sorted by removing organisms from randomly selected grids in 
a giidded enamel pan imtil a mmimum of 300 organisms was removed from the sample. However, to 
increase sample soiting efficiency, the samples were divided into quarters (or eighths for Station 
GMP 1) using a plexiglass divider to reduce sample volume. Then quaiters were sorted individually 
until a minimum of 300 organisms was removed fiom each sample. Once sorting was initiated in a 
quarter, all animals were removed fiom that quarter. In aU cases, more than 300 organisms were 
identified from a sample. Organisms removed during the soituig process were identified to the lowest 
practical taxonomic level (usually genus and species). All QA/QC procedures provided in the FSP 
were followed and documented. 

2.4 DATA ANALYSIS 

Benthic data were analyzed using seven biological metrics (parameters) to assess the data. These 

mettics integrate population community and ftmctioual feeding group characteristics to produce a 

single evaluation of biotic integrity. The seven metrics used in this evaluation are listed below. 
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Taxa Richness - Taxa riclmess is the number of distinct taxa (types of organisms) in a sample. For 
example, if two genera of mayfly, one genus of caddisfly, and five genera of midges were found m a 
sample, regardless of the number of individuals in each group, the taxa richness of the sample would 
be 8. Tlie number of distinct taxa was detennined using the foUowing counfing nUes: 

1.	 Higher level taxonomic identificafions (e.g.. Phylum, Class, Order, FamUy) were not 
counted as a separate taxon if Iowa- taxonomic levels (i.e., genus or species) were found 
in that sample. 

2.	 Higher level taxonomic identifications (e.g.. Phylum, Class, Order, Fanuly) were not 
counted toward taxariclmess unless they were the only representafive. 

3.	 Insect pupae were ignored in aU calculations. 

Biotic Index - The biotic index is a ranking based on literature-reported values of the relative 
sensitivity of a taxon to organic pollution sfiess caused primarily by the presence of oxygen-
demanding substances in the water. This index was developed by Hilsenhoff (1982) to summarize 
the tolerances of benthic macroinvertebrates at tiie generic taxonomic level. 

Values rangefi'om 0 (sensitive) to 10 (tolerant), i.e., lower values indicate less unpaired conditions. 
Tliis metric was calciUated by multiplying the mean nmnber of individuals of a taxon by its assigned 
Rhode Island tolerance value, which were provided by Bode (1988) and Bode etal. (1995). AUof 
these products were summed, anddividedby the total number of mdividuals of each taxon that was 
assigned a tolerance value. 

HBI= 
N 

Where: n = the nmnber of individuals ofthe "i"th taxon; 
ai = the index value of that taxon; 
N = the total number of individuals in the sample assigned a 
Biotic Index Value 

Ratio of Scrapers to Rltering CoUectors - Scrapers are benthic macroinvertebrates that feed on 
algae and bacteria growing on tiie substiate (periphyton). Filtering collectors feed, on fme particulate 
material tiiat is suspended in tlie water. The predominance of eitherfimcfional feeding group reflects 
an abundance of tiieir food source, and tiie two feeding groups are usually compared as a ratio. The 
more this rafio differs fiom a value of 1.0, the greater the imbalance in tiie proportion of these two 
food resources. A low ratio indicates either a relafiveiy h i  ̂  abmidance of particulate food or a low 
abundance of periphyton, whereas a high ratio indicates eifiier a high abmidance of periphyton or a 
low abundance of particiUate material. A liigh ratio may also indicate tiie presence of toxicants 
adsorbed onto fine organic particulate material that has become available as food for filtaing 
coUectors. 

Ratio of Ephemeroptera, Plecoptera, and Trichoptera (EPT) to Chironomidae abundance 
Non-biting nudges in the insectfemily Cliironomidae are often abmidant in the benthic 
macroin vertebrate community and are generaUy tolerant of environmental stress. The rafio of 
abmidance ofthe sensitive EPT taxa to the abimdance of lhe tolerant Chironomidae is a measme of 
commmiity balance. Good biotic conditions are reflected by a relatively high ratio. 
Macroinvertebrate commmuties experiencing environmental stress may exhibit a low 
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EPT/Chirononudae ratio due to a disproportionate liigh number ofthe tolerant midges. Chironomids 
tend to become increasingly dominant along a gradient of increasing organic enriclunent or heavy 
metals concentiation (Ferrington 1987). 

Percent Contribution ofthe Dominant Family - Tlie pa'cent contribution ofthe most abundant 
taxon to the total number of organisms fomid in a san^jle is a measure of balance in the benthic 
commmiity. If the dominant taxon accounts for a large percentage of tiie individuals present, it is an 
indication of sttess because the cormnmiity is dominated by one taxon, whereas unsttessed 
commmuties typically exhibit a more evenly balanced abundance among several taxa. 

EPT Richness Index - Three groups of benthic insects are considered particiUarly sensitive to 
poUution, and the number of distinct taxa among Uiem generally increases with mcreasing water 
quahty. These groups (orders), Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera 
(caddisflies) are collectively referred to as the EPT taxa. The EPT Index is calculated by counting tiie 
number of EPT taxa represented in each sample, simUar to calaUating taxarichness. Low values for 
this metric indicate potentially sttessfiil conditions. 

Community Loss Index — The communily loss index measmes the loss of benthic taxa in samples 
from an experimental station con5)ared to those found at the reference station, and is calculated as 
follows: 

A-a 

Community Loss Index = 


c 
Where: a= number of taxa common to both san^les 

c= total nmnber of taxa present at the e}q>erimental station 
d= total nmnber of taxa present at the reference station 

The value of this index can rangefrtmi 0 to infinity, and increases as the test station becomes 
mcreasir^y dissimilar to the reference station 

Benthic data were evaluated using procedures and scoring criteria described in EPA's Rapid 
Bioassessment Protocols m (Plafldn et al. 1989). Each metric was givai a score based on its percent 
conparabihty to the reference data using the foUowing criteria: 

BIOLOGICAL SCORING CRITERIA 

Metric 6 4 2 0 

1. Taxa Richness (exp./ref,* 100) >80  % 60-80% 40-60% <40% 

2. HilsenliofrBiolie Index (ief7exp.*I0O) > 8 5  % 70-85% 50-70% <50% 

3. Scraper to Fiiterer Abundance Ratio {expyref.* 100) >50% 35-50% 20-35% <20% 

4. EPT lo Cliironomidae Abundance Ratio (exp./ref. * 100) > 7 5  % 50-75% 25-50% <25% 

5. Percent Coutribution of tlie Dominant Taxon (actual value) <20  % 20-30% 30-"0% >40% 

6. EPT Richness (expVref;* 100) >90% 80-90% 70-80% <70% 

7. Community Loss Index (actual value) <0.5 0.5-1.5 1.5-4.0 >4.0 

For comparisons against experimental Stations APX 1, APX 2, APX 3, APX 4, WRL 1, and WRL 2, 
mean values of metrics fiom Stations GMP 1 and GMP 2 were used as reference data. Also, sediment 
sampling previously conducted in Greystone MiU Pond indicatedfiiat some PCB contamination may 
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be present in the sediments (Tetra Tech NUS Inc. 1999) and may have affected downstream reaches. 
Since Stations GMP 1 and GMP 2 were downstream of Greystone Mill Pond, mean reference data 
(mean value of Stations GMP 1 and GMP 2), as weU as data fiom Stations GMP 1 and GMP 2 
individually, were compared to an off-site control station (Station RAB 1) to determine whether the 
reference data were representative of unimpaired conditions. 

Metric scores for each experimental station were totaled and compared to the total metric score for 
the reference data. Reference data total scores used for comparison against experimental data (i.e., 
RAB 1 aud mean value of GMP i and GMP 2) automatically received an optimal score of 6 for each 
metric, except for percent contribution ofthe dominant taxon, which would be less than optimal if a 
single taxon comprised greater than 20 percent ofthe benthic community at that station (Plafldn et al. 
1989). The percent comparison between the total scores for each station provided a final evaluation 
ofthe biological condition category (see below). 

RTflACgFCOl-flTi-KT-r 

Biological Condition 

Cate^oiy Attributes 

NoningiaiTed Comparable to the best situation to be 

expected witliin an ecoregion. Balanced 

trophic strucliii'e. Optimum community 

stiiicture (composition and dominance) 

for stream size and habitat quahty. 

54-79% Shghtly Inqiaiied Community structure less than 


expected. Composition (species richness) 


lower thanra^)ected due to the loss of 


some intolerant fonns. Percent 


contribution of tolerant foims increases. 


21-50% Moderately Impaired Fewer species due io loss of most 


intolerant foims. Reduction in EPT index, 


<\T% Severely In^aired Few species present If higli densities of 


organisms, then dominated by one or two 


taxa. 


3.0 RESULTS 

Bentliic macroinvertebrate coiimiunities at samphng stations throughout tlie Woonasquatucket River 
and Assapmnpsett Pond outiet stream were consistent with bentliic communities typicaUy found in 
moderately higli gradient streams in southem New England. Habitat and biological data results aie 
presented below by station. 
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Table 1. Physical and water quality characteristics and habitat assessment scores for benthic macroinvertebrate sampling stations on 
the Woonasquatucket River in the vicinity of Centerdale Manor, RI during July 2001. 

HABITAT ASSESSMENT 

STATION SUBSTRATE/ VELOCITY/ SEDIMENT CHANNEL FLOW CHANNEL RIFFLE 

COVER EMBEDDEDNESS DEPTH REGIME DEPOSITION STATUS ALTERATION FREQUENCY 

RABl 20 20 14 19 19 17 17 

GMPl 14 14 19 19 19 18 S 

GMP2 12 13 15 14 18 20 12 

AFXl 14 15 15 19 19 19 18 

APX2 17 15 14 19 19 15 16 

AEX3 18 15 14 20 20 15 19 

APX4 14 15 14 15 18 17 13 
WRLl 13 11 19 7 14 20 20 
WRL2 13 11 17 8 14 20 20 

BANK VEGETATIVE RIPARIAN VEG. TOTAL / /COMPARISON HABTTAT 
STABILTTY PROTECTION ZONE WIDTH SCORE _ ( ypREF. STA VALUE 

RABl 20 16 170 EXCELLENT 
GMPl 18 16 149 GOOD 
GMP2 16 15 148 87 GOOD 
AFXl 16 15 168 113 EXCELLENT 
APX2 16 9 148 100 GOOD 
APX3 16, 8 154 104 EXCELLENT 
APX4 12 16 152 102 EXCELLENT 
WRLl 18 152 102 EXCELLENT 
WRL2 18 151 102 EXCELLENT 

SUBSTRATE % COMPOSITION WATKĴ  Q'/ALIU MEAN MEAN 
TEMPERATURE DISSOLVED CONDUCTrVirY MEAN SLOW WATER FAST WATER 

STATION BOULDER COBBLE GRAVEL SAND CO OXYGEN (ma/1) (micro mhos •••cm') pH DEPTH VELOCITY ftps) VELOCITY (fps) 
RABl 20 70 10 20.2 6.0 237 3 7.5 0.4 0.1 1.7 
GMfl 25 28 22 25 23.1 6.7 209.0 75 11 0.7 2.9 
GMPl 20 60 20 21.4 6.8 193.5 69 0.7 13 2.3 
APXl 10 40 20 30 21.9 5 5 199 0 7.4 12 1.! 2.4 
APXi 25 45 30 21.7 5.4 200.0 7.6 1.4 10 2.6 
AKX3 50 30 20 23.7 63 209.0 6.9 0.8 0.2 2.1 
APX4 10 40 -25 15 23.6 6.5 207.5 6.9 1.4 2.4 4.0 

WRLl 55 45 23.4 7  4 210.0 7.4 12 11 2.1 
WRL2 5 50 45 25.2 7.0 2000.0 7.1 1.5 0.9 2.1 
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Station RAB 1 (Oflfsitc Control Station) 
This station was sampled on 3 July 2001 and was located in the outlet downstream of Assapun^sett 
Pond at the surface water samphng Station RAB-SW-5004 (Figure 2). Tlie substrate was 20% 
boulder, 70% cobble, and 10% gravel, mean water depth was 0.4 feet, mean slow water current 
velocity was 0.1 feet per second (^s), mean fest water current velocity was 1.7 ^s , and stream width 
was 3 to 6 feet (Table 1). The habitat assessment score fir this station was 170, mdicating exceUent 
habitat for macroinveilebrates. 

The numerically dominant taxon at this location was the flalworm Dugesia tigrina. This species 
comprised 19% ofthe bentliic communily. Oilier taxa that represented greater than 10% ofthe 
benthic community at this station were the net-spinning caddisfly Hydropsyche betteni and the 
chironomids Polypedilumfavum andMicFocylloepuspusillus (Appendix A). This station had the 
highest biotic mdex value (more tolerant) of any station (Table 2). 

Station GMP 1 (Upstream Reference Station) 

This station was sampled on 3 July 2001 and was located m the outlet of Greystone MiU Pond at 
surface water sampling Station RWR-SW-5002 (Figure 1). Tlie benthic sample was coUected fiom 
five riffle and five tun habitats and con^josited into one sample. Stream width was 30 feet, mean 
depth was 1.1 feet, mean slow water velocity was 0.7 ^  , meanfest water velocity was 2.9 ^s , and 
substrate composition was 25% boulder, 28% cobble, and 22% gravel. Approximately 90 percent of 
the substrate in the fest water areas was covered with attached algae, but no algae was visible in slow 
water areas (Table 1). The habitat score fcr this station was 149, indicating good liabitat to support 
benfliic macroinvertebrates. 

The numericaUy dominant taxon at this location was the black fly Simulium sp., which comprised 
27.2% ofthe benthic conmiunity. The only otlier taxon that represented greatei' than 10% ofthe 
benthic community was the midge Tvetenia vitracies. This station had the lowest metric values for 
biotic index (more sensitive), scraper tofiiterer ratio (more impaired), and EPT to Cliironomidae 
abundance ratio (more impaired), and the highest value %x pacent contribution of tiie dominant taxon 
(more impaired) (Appendix A). The low valuefi)r EPT to Chironomidae abundance ratio was also 
seen at Station APX 1. 

Bioassessment metric conqjarisons between this station and the off-site contiol data (Station RAB 1) 
were 100 percent or lugher fortiiree metrics, taxarichness, biotic mdex, and EPT richness. These 
three metrics, in addition to community loss index, received optimal scores of 6. EPT to 
Chironomidae abundance ratio and percent contribution ofthe dominant taxon received a score of 4. 
Scraper to fdterer ratio received a score of 2. Tlie total metric score fix this station was 34, which 
was 81.0% ofthe off-site contiol station data score, indicating non-irqjairmeut to sUght-hnpairment 
at this station (Table 2). 

Station GMP 2 (Upstream Reference Station) 
This station was sampled on 3 July 2001 and was located in tiie outiet of Greystone MiU Pond at 
surfacewater samphng Station RWR-SW-5001, downstream ofStation GMP 1 (Figure 1). Tlie 
benthic sample was coUectedfiom a riffle habitat, which had a stream width of 20 to 30 feet, a mean 
d^th of 0.7 feet, a mean slow water velocity of 13 ^s , and a mean fest water velocity of 2.3 fps. 
Substrate composition was 20% boulder, 60% cobble, and 20% gravel; approximately 5% of the 
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Table 2. Metric values, percent comparison of experimental and reference data, and biological condition scores for benthic 
macroinvertebrate data collected fiom the Woonasquatucket River, RI during 3-5 July 2001. 

RAW DATA 
Conti'ol Reference 

RABl GMPl GMP2 GMP APX 1 APX 2 APX 3 APX 4 WRL 1 WRL 2 
mean 

taxa lichness , 36 36 35 35.5 29 35 34 26 39 35 

biotic index 6.54 5.76 6.42 6.09 621 5.90 5.99 6.30 5.81 6.58 

scraper/filterer 0.06 0.02 0.15 0.09 0.13 0.10 0.07 0.03 0.26 0.22 

EPT/Chir abundance 13 0.7 1.0 0.84 0.7 0.8 0.8 1.4 0.8 0.9 

% dominant taxon 19.0 27.2 12.6 19.9 16.5 15.8 14.3 21.4 162 25.2 

EPT richness 7 8 5 6.50 6 7 6 6 9 8 

community loss index 0 0.32 0.29 0.31 0.77 0.59 0.56 0.85 0.47 0.57 

METRIC COMPARISON 

taxa riclmess* 100.0 100.0 97.2 98.6 81.7 98.6 95.8 73.2 109.9 98.6 

biotic index* 100.0 113.5 101.9 107.4 98.1 1032 101.7 95.7 104.8 92.6 

scraper/fillerer* 100.0 33.3 250.0 141.7 152.9 117.6 82.4 35.3 305,9 258.8 

EPT/Chir abimdance* 100.0 51.9 76.3 64.1 88.1 94.0 96.4 167.9 97.6 104.8 

% dominant taxon 19,0 27.2 12.6 19.9 16.5 15.8 14.3 21.4 16.2 25.2 

EPT richness' 100.0 114.3 71.4 92.9 92.3 107.7 92.3 92.3 138.5 123.1 

community loss index 0 0.32 0.29 0.22 0.77 0.59 0.56 0.85 0.47 0.57 

M E T R I C SCORE 

taxa richness 6 6 6 6 6 6 6 4 6 6 
biotic index 6 6 6 6 6 6 6 6 6 6 
scraper/filterer 6 2 6 6 6 6 6 4 6 6 
EPT/Chir abundance 6 4 6 4 6 6 6 6 6 6 
% dominant taxon 6 4 6 6 6 6 6 4 6 4 
EPT richness 6 6 4 6 6 6 6 6 6 6 
commimity loss index ^ fi ^ ^ 4 4 4 4 fl 4 
T O T A L SCORE 42 34 40 40 40 40 40 34 42 38 
SCORE % COMP. TO REF. 100.0 81.0 9 5  2 95.2 952 95.2 95.2 81.0 100.0 90.5 
DEGREE OF IMPAIRMENT NON/ NON NON NON NON NON NON/ NON NON 

SLIGHT SLIGHT 

percent comparison 
' actual metric value 
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substrate was covered witli plant detritus (Table 1), Tlie habitat score for this station was 148. 
indicating good habitat to support benthic luacrornvertebrates. 

The numerically dominant taxon at this station was the net-spinning caddisfly Hydropsyche belteni, 
no other taxon comprised greater than 10% ofthe benthic community ^t this station (Appendix A). 
This station had the lowest values of any station for percent coutribution ofthe domiuant taxon (less 
impaired), EPT richness (more impaired), and community loss index (less impaired) (Table 2). 

Bioassessment metric comparisons between this station and the off-site control data (Station RAB 1) 
were 100% or higher for only two metrics, biotic index, and scraper to fiiterer abundance ratio. AU 
metrics, except for EPT richness, received optimal scores of 6: EPT richness received a score of 4. 
The total metric score for this station was 40, which was 95.2% ofthe off-site control station data 
score; therefore no impairment was seen at this station. 

Station APX 1 ' 

This station sampled on 4 July 2001 and was located in the Woonasquatucket River approximately 
100 feet downstream ofthe Route 44 bridge at surface water sampling Station WRC-SW-4001 (Figure 
1). Stream width at this location was 20 to 30 feet, mean depth was 1.2 feet, mean slow water current 
velocity was 1.1 fys and mean fast water current velocity was 2.4 ^ s (Table 1). Substrate 
composition at this station was 10% boulder, 40% cobble, 20% gravel, and 30% sand. The habitat 
assessment score for this station was 168. indicating excellent benthic macroinvertebrate habitat. The 
habitat score compared to the mean habitat score for GMP 1 aud GMP 2 (reference data) was greater 
than 100%, which indicates that the benthic macrouivertebrate habitat at Station APX 1 was 
comparable to the reference habitat and should support a comparable benthic commimity. 

The numerically dominant taxon at this station was the net-spmuing caddisfly H. betleni (Appendix 
A). The only other taxon that comprised greater than 10% ofthe benthic community was the midge 
Rheotanytarsvs sp. This station had the lowest value (more impaired) for EPT to Chironomidae 
abundance ratio (Table 2). This low value for EPT to Chironomidae abundance ratio was also seen at 
Station GMP L 

Bioassessment metric percent comparisons between this station and the reference data (mean values 
of GMP 1 and GMP 2) were 81 % or higher: therefore all metrics that required percent comparisons 
with the reference data (i.e., taxa richness, biotic index, scraper to fiiterer ratio, EPT to Chironomidae 
abundance ratio, and EPT richness) received optimal scores of 6. Percent composition of the 
dominant taxon was 16.5%, which because it was less than 20%, received a score of 6. Community 
loss index was 0.77, which resulted in a score of 4. The total metric score for this station was 40, 
which was 95.2% ofthe reference data score; therefore no impairment was seen at this station. 

Station APX 2 

This station sampled on 4 July 2001 and was located in the Woonasquatucket River near the southern 
end of Brook Village Estates at surface water sampling Station WRC-SW-4002 (Figure 1). Stream 
width at this location was 20 to 25 feet, mean depth was \A feet, mean slow water velocity was 1.0 
^ s  , and mean fast water velocity was 2.6 ^  s (Table 1). Substrate composition at this station was 
25% boulder, 45% cobble, and 30% sand. The habitat assessment score for this station was 148, 
indicating good benthic macroinvertebrate habitat. The habitat score comparison against the mean 
habitat scores for GMP 1 and GMP 2 was 100%, which mdicates that the benthic macroinvertebrate 
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habitat at this location was comparable to the reference habitat and should support a comparable 
benthic commuuity. 

The numerically dominant taxon at this station was the midge Rhcotanyiarsm sp. (Appendix A). No 
other taxon comprised greater than 10% ofthe benthic community at this station. 

Bioassessment metric percent comparisons between this station and the reference data (mean values 
of GMP 1 and GMP 2) were 94% or higher; therefore aU metrics that requued percent comparisons 
with the reference data (i.e., taxa richness, biotic index, scraper to fiiterer ratio, EPT to Chironomidae 
abundance ratio, and EPT lichness) also received optimal scores of 6 (Table 2). Percent composition 
ofthe domiuant taxon was 15.8%, and received a score of 6. Community loss index was 0.59, which 
resulted in a score of4. The total metric score for this station was 40, which was 95.2% ofthe 
reference data score: therefore no impairment was seen at this station. 

Station APX 3 

This station sampled on 3 July 2001 and was located in the Woonasquatucket River near the middle 
of Centredale Manor at surface water sampling Station WRC-SW-4003 (Figure 1). Stream width at 
this location was 20 to 25 feet, mean depth was 0.8 feet, mean slow water velocity was 0.2 ^ s  , and 
mean fast water velocity was 2.1 ^  s (Table 1). Substiate composition at tiiis station was 50% 
boulder. 30% cobble, and 20% gravel. The habitat assessment score for this station was 154, 
mdicating excellent benthic macrouivertebrate habitat. The habitat score comparison against the mean 
habitat scores for GMP 1 and GMP 2 was greater than 100%, which indicates that the benthic 
macroinvertebrate habitat at Station APX 3 was comparable to the reference habitat and should 
support a comparable benthic community. 

The numerically dominant taxon at this station was the net-spmning caddisfly H. belteni (Table 2). 
The only other taxon that comprised greater than 10% of tiie benthic comiuuuity was the midge 
Rheotanytarsns sp. (Table 2). 

Bioassessment metric percent comparisons between this station and the reference data (mean values 
of GMP 1 and GMP 2) were 82% or higher; therefore all mettics except for community loss index 
received optimal scores of 6. The commimity loss index value was 0.56, which resutied in a score of 
4. The total mettic score for this station was 40, which was 95.2% ofthe reference data score; 
therefore no hnpairment was seen at this station. 

Station APX 4 

This station sampled ou 3 July 2001 and was located in tiie Woouasquatucket River adjacent to the 
southem tip ofthe southem cap aiea at surface water samplmg Station WRC-SW-4004 (Figure 1). 
Stream width at this location was 20 to 25 feet, mean depth was 1,4 feet, mean slow water velocity 
was 2.4 ^  s and mean fast water velocity was 4.0 ^  s (Table 1). This station had the fastest current 
velocity of all stations that were sampled. Substtate composition at this station was 10% boulder, 
40% cobble, 35% gravel, and 15% sand. The habitat assessment score for this station was 152, 
indicating excellent benthic macroinvertebrate habitat. The habitat score comparison against the mean 
habitat scores for GMP 1 and GMP 2 was greater tiian 100%, which indicates that the benthic 
macroinvertebrate habitat at Station APX 4 was comparable to the reference habitat and should 
support a comparable benthic community. 
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The numerically dominant taxon at this station was the net-spinning caddisfly H. beileni (Table 2). 
Other taxa that comprised greater than 10% ofthe benthic commuuity were the oligocliaete worm 
Nais sp. aud the black fly Simulium sp. (Appendix A). This station had the highest community loss 
index (more impaired), and the lowest value for taxa richness (more impaired) (Table 2). 

Bioassessment mettic percent comparisons between this station and tlie reference data (mean values 
of GMP 1 aud GMP 2) were 90% or higher for three metrics, biotic index, EPT to Chironomidae 
abundance ratio, and EPT richness, and aU three metrics received optimal scores of 6. However, taxa 
richness, scraper to fiiterer abundance ratio, percent contribution ofthe dominant taxon, and 
community loss iudex received scores of 4. The total metric score for this station was 34, the lowest 
score of any station, which was 81.0% ofthe reference data score, indicating non to shght 
impairment. 

Station WRL 1 
This station sampled on 4 July 2001 and was located in the Woonasquatucket River approximately 
300 feet downstream ofthe bridge that crosses the river downstteam of Allendale Dam, near surface 
water sampling Station WRI-SW-4005 (Figure 2). Stream widtli at this location was 30 feet, mean 
depth was 12 feet, mean slow water velocity was 1.1 ^ s and mean fast water velocity was 2.1 fps 
(Table 1). Substtate composition at this station was 55% boulder aud 45% gravel. The habitat 
assessment score for this station was 152, iudicating excellent benthic macroinvertebrate habitat. The 
habitat score compared to the meau habitat scores for GMP 1 and GMP 2 was greater thau 100%, 
which indicates that the benthic macroiuvertebrate habitat at Station WRL 1 was comparable to the 
reference habitat aud should support a comparable benthic community. 

The numerically dominant taxon at this station was the oligochaete Nais sp. (Table 2). The only other 
taxon that comprised greater than 10% ofthe benthic cormnunity was the philopotamid caddisfly 
Chimarra sp. This station had the highest values for taxa richness (less impaired), scraper to fiiterer 
abundance ratio (less impaired), aud EPT richness (less impaired) (Table 2). 

Bioassessment mettic percent comparisons between this station and the reference data (mean values 
ofGMP 1 aud GMP 2) were 97% or higher for ah mettics, and ati metrics received optimal scores of 
6, including percent contribution ofthe domiuant taxon and cormnunity loss index. The total metric 
score for this station was 42, which was 100% ofthe reference data score, indicating no impairment. 

Station WRL 2 
This station sampled ou 5 July 2001 aud was located iu the Woonasquatucket River approximately 30 
feet downstream ofthe bridge that crosses the river downstteam of Allendale Dam, near surface water 
sampling Station WRI-SW-4004 (Figure 2). Stteam width at this location was 30 feet, mean depth 
was 1.5 feet, mean slow water current velocity was 0.9 ^ s  . and meau fast water current velocity was 
2.1 ^ s (Table 1). Substtate composition at this station was 5% boulder, 50% cobble, and 45% sand. 
The habitat assessment score for this station was 151, indicatmg excellent benthic macroinvertebrate 
habitat. The habitat score compared to the mean habitat scores for GMP 1 and GMP 2 was greater 
than 100%, which indicates that the benthic macroinvertebrate habitat at Station WRL 2 was 
comparable to the reference habitat and should support a comparable benthic community. 
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This station was the only station that liad water quality values substantially different tiian all ofthe 
other stations. Specific conductance at Station WRL 2 was 2000 micromhos per cm ,̂ ahnost ten 
times the value fouod at all other stations. 

The numerically dominant taxon at this station was the ohgochaete Nais sp. (Appendix A). No other 
taxon comprised greater than 10% oftiie benthic community. Tliis station did not have any metric 
values that were higjiest or lowest, although values fa' biotic index and percent contribution ofthe 
dominant taxon were relatively high, indicating more ui^aument (Table 3). 

Bioassessment metric percent comparisons between tiiis station and tiie reference data (mean values 
of GMP 1 and GMP 2) were 91 % or lugher for all metrics and received optimal scores of 6; however, 
percent contribution of fiie dominant taxon and community loss index received scores of 4. The total 
metric score for this station was 38, which was 90.5% of the reference data score, mdicating no 
hnpairment. ^^~"

 DISCUSSION 

Benthic macrouivertebrate sampling stations in the Woonasquatucket River had generally good to 
exceUent habitat for supporting bentliic communities. Subfie differences m the bentihc communities 
may be due to shght differences mtiie physical habitat cliaracteristics found at each stafion. Substiate 
composition at most stations was predominanfiy boulders, cobble, and gravel witii some interstitial 
sand. Current velocity was slowest at Station RAB 1 and wasfestest at Station APX 4. Slow water 
current velocity rangedfixmi 0.1 ^ at Stafion RAB 1 to 2.4 ^ at Station APX 4. Fast water current 
velocity ranged fiom 1.7 ^ at Station RAB 1 to 4.0 ^ at Station APX 4. 

Water quality at all stations was good and appeared suitable to support diverse and unimpaired 
benthic communities. Water temperature rangedfrcXn 20.2 to 25.2°C, dissolved oxygen ranged fiom 
5.4 at Station APX 2 to 7.4 ppm at Stafion WRL 1. The pH values were witiiin normal ranges, frcmi 
6.9 to 7.5 standard units. Specific conductance at one station (WRL 2) was the only water quality 
parameter where an extremely liigji level was seen. Specific conductance at Station WRL 2 was 
measured at 2000 micromlios per cm .̂ All other stations had specific conductance values that ranged 
fi'om 193.5 to 237.5 micromhos per cm .̂ However the higli specific conductance level at Station 
WRL 2 did not appear to adversely affect the benthic community at this station since the 
bioassessment resitits indicated no inpayment. 

Benthic macroinvertebrate communities at all stations sair̂ jled m the Woonasquatucket River, except 
Stations GMP 1 and APX 4, showed no signs of unpaimient Bentliic data fiom Stations GMP 1 and 
APX 4 indicated non-ui^airment to slight-impainneiit. 

Taxarichness was liigh at aU stations; no less than 26 taxa werefound at each station. Bentiiic 
communities that are impaired typically have low values for taxarichness wlien coti^ared to 
reference commimities. Station APX 4 had the lowest value for taxarichness, but Station GMP 1 liad 
the second Itigliest number of taxa when con^jared to ati stations. 

Percent composition ofthe dominant taxon was moderately low across all stations. Only three 
stations had tiie dominant taxon comprising greater tiian 20 pacent ofthe bentinc community, 
Stations GMP 1, APX 4, and WRL 2. This is somewliat surprising smce bentiiic communities, even 
fiom sliglitly mpaired habitats, will often be numericaUy dominated by one or a few species. 
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Biotic mdex values were in the moderately toleimit range (5.76 to 6.58). This metric received a score 
of 6 at all stations. The moderate tolerance range of biotic index values across aU stations is 
somewliat expected. Tlie HUsenhoff Biotic Index was origmaUy developed to assess organic 
pollution effects in Wisconsin stieams (Hilsenhoff 1982) and is not as sensitive at discriminating 
effects of dioxm and PCB contaminatioiL 

The scraper to fiiterer abundance ratio was low across aU stations. This metric reflects the riffle/run 
community food base and provides msight into the nature of potential disturbance factors (Plafldn et 
al. 1989). Specialized feeders, such as scrapers, are more sensitive organisms and are thouglit to be 
weU represented in healthy stieams (Barbour et al. 1999). Generahsts, such as collectors and fiherers, 
have a broader range of acceptable food materials than speciaUsts (Cummuis and Klug 1979), and are 
more tolerant to pollution that may alter availabihty of certain food However, mcreased numbers of 
filter^s, wTiich would reduce scraper tofiiterer ratios, can also be a fimction ofthe dominant food 
resource avaUable. Fiherers consume fine paiticulate organic matter (FPOM) in the water column 
usmg filtering mechanisms such as specialized appendages or moutiiparts and nets. Tailwaters 
downstieam of inpoundments have an abundance of plankton, which provide a rich source of FPOM 
to downstieam benthic communities. Reference Station RAB 1 was located m the tailwater of 
Assapunpsett Pond dam, GMP 1 and GMP 2 were located witiuii 1500 feet of Greystone MUl Pond 
dam, and experimental Stations WRL 1 and WRL 2 were located within 300 feet of AUendale Pond 
dam. Therefore the low values for scraper to fiiterer ratio would be e^qjected fiom these stations. 

Stations APX 1, APX 2, APX 3, and APX 4 were located shglitly more than l/i mUe downstieam of 
Greystone MUl Pond dam and would not be expected to be influenced by plankton abimdance as 
much as upstieain stations that are closer to the dam. If periphyton abundance at these four stations 
was lunited, which would therefore reduce the abimdance of scrapers, low values for scraper to 
fiiterer ratios found at these stations would be seen and their scraper to fUto"^ ratio values would be 
comparable to communities found below unpoundments. 

EPT to Cliirononudae abundance ratio received an optimal score of 6 at aU stations except GMP 1. 
EPT richness received an optimal score of 6 at aU stations. These two metrics are closely related 
because as mpairment uicreases values for both metrics would be reduced due to decreased numbers 
of pollution sensitive EPT taxa and increased numbers of tolerant Chironomidae. Across all stations, 
moderate values for bofli metrics were seen. A reduction in EPT taxa and/or an increase m 
chirononud abundance is often one ofthe first uidicators of impairaieiit caused by envhonmental 
sfiess (Plafldn et al 1989), neitiier of which was seen m the Woonasquatucket River bentinc 
communities. 

Percent contribution ofthe domuiant taxon is also a good indicator of toxic impainneiit. Benthic 
communities domuiated by relatively few species indicates environmental stt'ess (Plafldn et al. 1989). 
Under stiessfiil conditions, sensitive species are lost fiom tiie community and more tolerant 
organisms tend tofiU the niches made available. Under extremely stiessfiti conditions, 
hyperdominance can be seen where one or two species may comprise 40 to 50% ofthe benthic 
community. None of tiie stations m tiie Woonasquafiicket River had numerical donunance by a smgle 
taxon greater than 27.2%, and most stations had percent contribution ofthe dominant taxon below 
20%. AU stations except GMP 1 received an optimal score of 6 for this metric. 

Community loss index is a measure of the taxonomic similarity between stations. Experuneiital 

stations where impacts are seen wUl usuaUy liave bentinc communities with different taxa tiian 
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reference stations. Community loss mdex values less than 0.5 are generaUy accepted as beuig witiiin 
normal variabUity between benthic commmuties. Five ofthe six ejqterimeiital stations received a 
score of 4 for tins metric, with the higjiest score seen at Stafion APX 4. 

Benthic communities firxn two ofthe eight stations sampled in the Woonasquatucket River indicated 
non-impairment to slight-mipairment, GMP 1 and APX 4. At GMP 1, low values for scraper to 
fiiterer abundance ratio, EPT to Chironomidae abundance ratio, and percent contribution ofthe 
dominant taxon were responsible for reducmg the total score to 34, whereas at Station APX 4, low 
values for taxa richness, scraper tofiiterer abundance ratio, percent contribution of the domuiant 
taxon, and community loss mdex resulted m a total score of 34. A clearly defined bioassessment 
category could not be detemuned for these two stations because tiie percent comparabUity of total 
scores between experimental and reference stations was 81%. Non inpaired conditions are assigned 
when percent comparabUity between experimental and reference stations is-83 percent or greater and 
sliglit inpainnent is indicated when percent comparabihty is 54 to 79%. Therefore, the bentinc 
communities at Stations GMP 1 and APX 4 mdicate conditions between non impairment and shght 
impairment. 

In conclusion, bentinc macroinvertebrate communities m the Woonasquatucket River, downstieam of 
the Centtedale Manor Superfimd Site, did not show substantial levels of impainnent. Analysis of 
benthic data fiom six of tiie eigjit stations sampled mdicated no impairment and two stations uidicated 
either no hnpairment or shgjit hnpairment. 
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Appendix A 

Benthic Community Data 
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Data Listing For Centredale Manor Benthic Study 

Sample ID Date Station Replicate Tax<m
168458 07/03/01 GMPl 

Baetis sp. 
Caecidotea sp. 
Caenis sp. 
Ceratopsyche spama 
Cheumatopsyche sp. 
Chimarra aterrima 

-diiinarra obscunis 
CMronomini 
Derosp. 
Dugesia tigrina 
ErpobdeUa punctata 
Eukiefferiella sp. 
Hehsonia sp. 
Helobdella siagnahs 
Hemerodromia sp. 
Hyalella azteca 
Hydiachnida 
Hydropsyche betteni 
Limnodrilus sp. 
Naididae 
Nais sp. 
Ortliocladius sp. 
Oulimuius latiusculus 
Parametriocnemus sp. 
Pisidiiim sp. 
Polypedilmii flavum 
Polypedilmn sp. 
Pristina sp. 
Prostoma graescense 
Rheocricotopus sp. 
Rlieotanytarsus sp. 
Simuhum sp. 
Slaviua appendiculata 
Stenouema sp. 
Stylaiia fossulaiis 
Stylaiia lacustris 
Tanytarsus sp. 
Thienemamiiella sp. 
Thieuemanuuuyia gr. 
Tvetenia vitracies 

Functional 

 Group


CO 

SH 

CO 

CF 

CF 

CF 

CF 

CG 

CO 

PR 

PR 

CG 

SC 

PR 

PR 

CG 

PR 

CF 

CG 

CG 

CG 

CG 

SC 

CG 

CF 

SH 

SH 

CG 

PR 

CG 

CF 

CF 

CG 

SC 


CG 
CF 
CG 
PR 
CG 

 Count 

53 
12 
2 

13 
13 
1 
5 
1 
7 

42 
5 
2 
1 
1 
1 

16 
I 

72 
15 
4 

35 
7 
2 

18 
1 

18 
2 
5 
1 

31 
18 

216 
6 
6 
7 
7 

29 
1 
9 

109 
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Data Listing For Centredale Manor Benthic Study 

Sample ID Date Station Rephcate Taxon
168459 07/03/01 APX4 

Baetis sp. 
Caecidotea sp. 
Cardiocladius sp. 
Cheiunatopsyche sp. 
Chuuarra atarima 
Chimarra obsaims 
Chironomuii 
Hemerodromia sp. 
Hydropsyche betteni 
Limnodrilus sp. 
Nais sp. 
Nematoda 
Orthocladius sp. 
Parametiiocnemus sp. 
Pisidiumsp. 
Polypedilum flavum 
Pristuia sp. 
Prostoma giaescense 
Rheocricotopus sp. 
Rheotanytarsus sp. 
Simuhum sp. 
Steneknis sp. 
Stenonema sp. 
Stylodrilus lieringiauus 
Tanytarsus sp. 
Thienemaiiuimyia gr. 
Tvetenia vitracies 

Functional 

 Gioup


C G 

SH: 

P R 

C F 

C F 

C F 

CG 

P R 

C F 

CG 

G G 

CG 


C G 


C F 


SH 


C G 


P R 


CG 


C F 


C F 


S C 


S C 


C G 


C F 


PR 


CG 


 Count 

23 

19 

16 

15 

7 

-2 

2 

1 

92 

4 

83 

2 

13 

3 

10 

7 

4 

1 

3 

26 

45 

1 

6 

13 

21 

5 

7 
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Data Listing For Centredale Manor Benthic Study 

Sample ID Date Station Replicate Taxon
168460 07/03/01 APX3 

Baetis sp. 
Caecidotea sp. 
Cardiocladius sp. 
Cheumatopsyche sp. 
Chimana atenima 
Chimarra obscurus 
Ciangonyx sp. 
Cryptochuouomus fiilvus gr. 
Dero sp. 
Dugesia tigrina 
ErpobdeUa punctata 
Hyalella azteca 
Hydropsyche betteni 
Limnodiilus sp. 
Lumbricidae 
Naididae 
Nais sp. 
Ortliocladius sp. 
Parametriocnemus sp. 
Phaeuopsectra sp. 
Polypedilimi flavum 
PolypedUum laetum 
Polypedtiimi scalaenum gi\ 
Pristma sp. 
Pristinella sp. 
Prostoma graescense 
Rheocricotopus sp. 
Rheotanytarsus sp. 
Simulium sp. 
Slaviua appendiculata 
Stenonema sp. 
Stylodiili^ herii^anus 
Tanytaisini 
Tanytaisus sp. 
Thieuemannunyia gr. 
Tvetenia vitracies 

Fimctional 

 Group


CG 

SH 

PR 

CF 

CF 

CF 

CG 

PR 

CG 

PR 

PR 

CG 

CF 

CG 

CG 

CG 

CG 

CG 

CG 

SC 

SH 

SH 

SH 

CG 


PR 
CG 
CF 
CF 
CG 
SC 
CG 
CF 
CF 
PR 
CG 

 Count 

23 
21 
9 

26 
10 
6 
1 
1 
4 
2 
3 
1 

60 
1 
1 
4 

33 
6 
6 
1 

15 
3 
2 
8 
2 
I 

10 
45 
19 
3 

14 
3 

23 
26 

3 
24 
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NORMANDEAU ASSOCIATES INC. 

Data Listing For Centtedale Manor Benthic Study 

Sample ID Date Station Replicate Taxon 

168461 07/04/01 APX2 1 

Aiitocha sp. 
Baetis sp. 

Caecidotea sp. 

Cardiociadius sp. 

Cheumatopsyche sp. 

Cliiinarra atenima 

Chimarra obseunis 

Chironoinini 

Crangonyx sp. 

Cricotoptis bicinctus 

Diamesa sp. 

Dugesia tigrina 

ErpobdeUa punctata 
HelobdeUa stagnalis 

Hyalella azteca 

Hydropsyche betteni 

Lumbricidae 

Micraseiiia sp. 

Musculitun sp. 

Nais sp. 

Nematoda 

Orconectes sp. 

Parametriocnemus sp. 

Pisidium sp. 

Polype diltun fla\iini 

Pristinella sp. 

Rheocricotopus sp. 

Rlieotanytarsus sp. 

Simuhum sp. 

Slavina appendiculata 

Stenelniis sp. 

Stenonema sp. 

Stylodrilus heringianus 

Tanytarsus sp. 
Thienemaniiimyia gr. 

Tipula sp. 

Tvetenia vitracies 

Functional 

Gi'oiip 


CG 


C G 


SH 


P R 


C F 


C F 


C F 


C G 


C G 


C G 


C G 


P R 


PR 

P R 


C G 


C F 


C G 

S H 

C F 

G G " 

C G 

C G 

C F 

SH 

C G 

C F 

C F 

C G 

S C 

S C 

C G 

C F 

P R 

SH 

C G 

Count 

2 

25 

32 

5 

32 

3 

• 1 

2 
2 

3 

3 

13 

3 

2 

10 

36 

3 

16 

1 

32 

6 

1 

5 

3 

5 

2 

5 

67 

2 

4 

1 

17 

10 
31 

8 

I 

30 
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NORMAN DEAU ASSOCIATES INC. 

. Data Listing For Centredale Manor Benthic Study 

Sample ID Date Station Replicate Taxon
168462 07/04/01 APXl 1 

Antocha sp. 
Baetis sp. 
Caecidotea sp. 
Cheumatopsyche sp. 
Chimarra obscurus 
Cricotopus sp. 
Dero sp. 
Dugesia tigrina 
Helobdella stagnalis 
Hydropsyche betteni 
Lunuodiilus hoffiueisteri 
Limnodrilus sp. 
Micrasema sp. 
Nais sp. 
Nematoda 
Pisidium sp. 
PolypedUum flavum 
Polypedilum halterale gr. 
Prostoma graescense 
Rlieociicotopus sp. 
Rheotanytarsus sp. 
Simuhum sp. 
Slaviua appendiculata 
Steuehnis sp. 
Stenouema sp. 
StylodriliK heringiauus 
Tanytarsus sp. 
ThieneniannieUa sp. 
Thienemaiiuimyia gr. 
Tvetenia vitracies 

Functional 

 Group


CG 
CG 
SH 
CF 
CF 
SH 

CG 
PR 
PR 
CF 
CG 
CG 
SH 
CG 

CF 

SH 

SH 

PR 

CG 

CF 

CF 

CG 

SC 

SC 

CG 

CF 

CG 

PR 

CG 


 Coimt 

2 
11 
18 
18 

1 
5 

13 
6 
2 

60 
2 
8 
4 

24 
1 
5 
5 

10 
3 

11 
56 
2 
3 
4 

17 
9 

22 
1 

12 
28 
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NORMANDEAU ASSOCIATES INC. 

Data Listing For Centredale Manor Benthic Study 

Sample ID Date, Station Replicate Taxon 
168463 07/04/01 WRLl 

Antocha sp. 
Baetis sp. 
Caecidotea sp. 
Cardiocladius sp. 
Ceratopsyche spama 
Cheumatopsyche sp. 
Chiiuau-a atenima 
Chimaira obsaims 
Chimarrasp. 
Cryptochhonomus tulvus gr. 
Dero sp. 
Dugesia tigrina 
ErpobdeUa punctata 
Glossosoma sp. 
Helobdella staguahs 
Hydraclinida 
Limnodrilus sp. 
Lumbricidae 
Micrasema sp. 
Nais sp. 
Nematoda 
Parametriocnemus sp. 
Pisidium sp. 
Polypedilum flavum 
Polypedilum halterale gr. 
PolypedUum laetum 
Pristina sp. 
Prostoma graescense 
Rheocricotopus sp. 
Rheotanytarsus sp. 
Simuhum sp. 
Slavina appendiculata 
Stenehuis sp. 
Stenonema sp. 
Stylodrilus heringianus 

Tanytarsus sp. 
ThieuemanuieUa sp. 
Thieuemauuimyia gr. 
Tvetenia vitracies 
VejdovskyeUa coinata 

Fimctional 

Group 


CG 

CG 

SH 

PR 

CF 

CF 

CF 

CF 

CF 

PR 

CG 

PR 

PR 

SC 

PR 

PR 

CG 

CG 

SH 

CG 


CG 

CF 

SH 

SH 

SH 

CG 

PR 

CG 

CF 

CF 

CG 

SC 

SC 

CG 

CF 

CG 

PR 

CG 

CG 


Count 

1 
19 
7 
S 
7 

16 
8 

14 
59 

1 
13 
3 
1 

2 
2 
1 
3 
3 
2 

83 
2 

27 
8 

13 

21 
47 
10 
1 

24 
23 
12 
22 
2 
7 

33 
2 
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NORMANDEAU ASSOCIATES INC. 

Data Listing For Centredale Manor Benthic Study 

Sample ID Date Station Replicate Taxon
168464 07/05/01 WRL2 

Amuicola limosa 
Aucyronyx variegata 
Baetis sp. 
Caecidotea sp. 
Caenis sp. 
Ceratopsyche spama 
Cheumatopsyche sp. 
Chimana aterrima 
Chimarra obscunis 
Chiroiiomus sp. 
Cricotopus bicinctus 
Dero flabelligei' 
Dero sp. 
Dugesia tigiina 
ErpobdeUa punctata 
Helobdella stagnalis 
Hydropsyche betteni 
Lumbriaihdae 
MooreobdeUa sp. 
Nais sp. 
Nematoda 
ParameUiocnemus sp. 
Pisidium sp. 
Polypedilum flavmn 
Prostoma graescense 
Rheocricotopus sp. 
Rlieotanytarsus sp. 
Simuhum sp. 
Slavma appendiculata 
Stenehnis sp. 
Stenochirouomus sp. 
Stenonema sp. 
Stylodrilus heringianus 
Tanytarsus sp. 
Thieuemaunimyia gr. 
Tipulidae 
Tvetenia vitracies 

Functional 

 Group


SC 
CG 
CG 
SH 
CG 
CF 
CF 
CF • 
CF 
CG 
CG 
CG 
CG 
PR 
PR 
PR 
CF 
CG 

GG 

CG 

CF 

SH 

PR 

CG 

CF 

CF 

CG 

SC 

CG 

SC 

CG 

CF 

Ht 

SH 

CG 


 C'ount 

1 
1 
6 
7 
1 
3 

13 
9 

18 
1 
2 
3 

23 
9 
1 
1 

12 
1 
3 

86 
1 

10 
11 
11 
3 
5 

30 
2 
1 
8 
1 

16 
11 
17 
2 
1 

10 
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PHYSICAL CHARACTERIZATIONAVATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAM NAME £\ [ s^A^^^^- ' i^Sr '+ i - LOCAHON 

STATION #S2.4B L RH ERMILE STREAM CLASS 

RIVER BASIN 

imTSTIGATORS I ^ ^ . C i ^ 

FORM COMPLETED BY REASON FOR Sl!R\ EY
DATE3';r7 "V 

-t?>V^$?<g5>^r-^X'" V ^ 
^VEATHER Now Past 24 Has tliere been-a IieaiT laiu iu lhe last 7 days? 
CONDITIONS hours 0 Yes ©"No 

Q stoiin (heaiy tain) Q *7 *2 „ _ 
Q tain (steady laiu) Q A i i T e m p e r a t i i m ' C ' ^ C 
Q showers (inteiinittent) 

_ _ « / o Q y. cloud covei' 

cleai/iiinnv 


SITE LOCATION/MAP Draw a map of tbe site and indicate tLe areas sampled (or attacL a pLotograph) 

4 6 ^ 

STREAM 
CHARACTERIZATION 

Stream Subs^tem 
Q'Pciennial Q latermittenl Q Tidal 

Stream Type
Q Coldwater

 ^ 
fiJ^animafer 

Stream Origin 
Q Glacial 
Q Nau-glaciat montane 
Q Swamp and bog 

0 Sp ling-fed 
Q Mistme/If"origins

Catchment Aiea

 • 

 \" 

Rapid Bloassessmenl Protocols F o r Use In Streams and Wadeable R i v e n ; Periphyton, Benthic 

Macroinverlebrates, and Fish. Second Edition • Form 1 



^ J ^ ^ 
PHYSICAL CHARACTERIZATIONAVATER QUALITY FIELD DATA SHEET 

(BACK) 

Local Watershed NTS PoIIulion 
FEATURES Q Foivs) SXfommercial ©"So evidence Q Some poteatial sources 

Q Field/Pa slui'c Q ludustiial 

W.ATERSHED Predominant Surrounding Landuse 

Q Obvious soui'ces 
Q .Agricultuial Q Other 
SM<csidcDtiaI Local Watershed Erosion 

(JH<fone Q Modeiate Q Heai7 

RIPARIAN Indiei'te the dominaot type aud lecord lhe domioant species present 
VEGETATION BrTrecs Q Shrubs Q Grasses Q Herbaceous 
(18 metei- buffer) 

domioanf species preseal 

INSTREAM Estimated Reach Length Cauopy Cover J ^ FEATURES Q Parth- opea Q PartK shaded 
Estimated Stream Width 1— t— m 

High Watei- Mark_ 
Sampling Reach Area - ~~3 - in* '*-ProportioD ofJReach Represented bv Stream 
Areainkra''(m\l(lOO) b i r 

_Jf, Q Run I-S—VO 
Estimated Stream Depth p*y> ° OP«H_ 

Channelized Q Yes S T I  O 

(at thatweg) 
Suiface \"eIocity WTJKC 

Dam Preseuf f S f ^ Q No 

LARGE WOODY LWD _K? 

DEBRIS 


Density of LWD mMim- (LWD/ leach area) 

AQUATIC Indicate the dominant type »nd record the dominant species present 
VEGETATION Q Rooted emergent SJiCootcd submctgent ' _  " „£>. U Rooted floating Q Free floating 

Q Floating .Algae Q Allached Algae 

dominant species present . 

Portion of the reach with aquatic vegelatioii,_M_? 

Watjr Odors 
O-tformal/Noue Q Sewage 

Specific Conductance--^^ T l S 

WATER QUALITY Temperature i.O -• 2> * C 

O Petioleum Q Chemical 
Q Fishy Q Other 

Dissolved Oxygen V t G  l 
Water Surface Oils 
Q Slick Q Sheen Q Globs Q Flecks 
O-Kbne Q Othei-

Turbidity ^ 
Turbidity (if not measured) 

WQ Instrument Used BC-leai- • Q ShshUv turbid Q Turbid V^x^r Q Opaque Q Stamed Q Othei-

SEDIMENT/ Odors Deposits 
SUBSTRATE Q'Noi-mal Q Sewage Q Petroleum Q Sludge Q Sawdust Q Paper fiber Q Sand 

Q.Chemical Q Anaerobic Q None Q Relict shells Q Other 
Q Other 

Looking at stoaes which aie not deeply 
Oils embedded, ape the undersides black in color? 
a^bsent Q Slight Q Moderate O Fî )fuse QYes OWo 

ORG.ANIC SUBSTR.ATE COMPONENTS 
(should add up to 1(10%) 

INORGANIC SUBSTRATE COMPONENTS 
(does not necessarily add up to 100%) 

Substrate DIiin«4cr % Composition in SutHtnta Characteristic % Composition in 

Type Sampliug Reach Type 	 Sampling Area 

B«<]r(ick Deliitus 	 sticks, wood, coarse plant 
materials (CPOM) zr 

EouMcf > 256 mm (10") •2-0 
Cobble 64-256 mm (2.5"-10") =i-o MiKV-Mud 	 black, vety fine organic 

(FPOM) 

Gravel 2-64mm<0.r-:.5-) 
 1 V 

Sand 0.06-2mm (gritty) Mad grey, shell fiagments 


siic 0.004-0.(]6 mm 
• i ^ " CUy «: 0.004 mm (slick) 

A-6 Appendix A-l: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT) 
' • • • . ^ 

STREAM NAME /^gg^.fct^^y  ̂ -f f Tt4wt;f locATi^ 
l« {<A. B I Rl"\TJanLE STEEAM CLASS 

RHTE BASIN 

INVESTIGATORS yp^. ^^ 
FORM COMPLETED BY 	 REASON FOR StKVTY ™l ^ ^ ^ 

- ^ /  ̂  	 ^ . ' O a S f ^ £ 5 " ^ ft.^?^ 

Condition Categoiy 

Oplimal Suboptimal Marginal Poor 

Gieatei- (ban 70% of 40-70% mil of stable 20-40% mix of stable Less than 20% stable 
I. Epifaunal siibslrale favorable for habitat; well-suiled foi- habitat; habitat habitat; lack of habilat is 
Substi-ate/ epifaunal colonizaliou liill colonization aiailabiUt}" less than obvious; substi"ate 
Available Cover and fish cover; mix of potential; adequate desiiable; substiate unstable or lacking. 

snags, submerged logs, liabilat for maintenance fiequenllj' distuibed oi
uudei-cut banks, cobble ofpopulafions; presence lemoved. 
Ol- otbei' stable habilat of addifioiial substrate in 
and al stage to allow fiifl Ihe foiin of newfall, but 
colonization potential not yet prqiared for 
(i.e., logs/snags that aie colouizafion (may late at 
not new fall aud po{ liigli end of scale). 
rraiisient). ~ 

g^£^i^^{i s)>^ift^3;,^jidilft •Sh^M^^^MM 
Gra^"el, cobble, and Giavel, cobble, and Gra^ el, cobble, and Gravel, cobble, and 

2, Einbcddedness 	 boulder paiiicles arc 0- boulder parficles ai-e 25- boiUder parficles aie 50- boulder patlicles aie 
25% smi-ouiided by flue 50% smi-onnded by fine 75% smi-ounded by fine more than 75% 
sediment Layering of sediment sediment. suiTounded by fine 
cobble proi ides divei-sity sediment 
of niche space. 

-^ SCORE ^^^S^^ H^J^^vi^l l^ ^ ^ ^ ^ M f ^ 
All fom-lelocity/depth Only 3 of the 4 regimes Onh- 2 of the 4 habitat Dominated by 1 

3- Vdocity/Deplb regimes present (slow- preseni (if fast-shallow is regimes pi-eseut (if fast- velocity/ depth legime 
Regime deep, slow-shallow, fast- missing, scoi-e lowei- shallow or slow-shallow (usually slow-deep). 

deep, fast-shallow). Iban if missing other ai-e missing, scoi-e low). 
(Slow is < 0.3 ra/s, deep regimes). 
i s>0.5m.) 

M ^ ^ ^ ^ r . r M - x^( t i^^y^ ' -m foj"̂  '^!^^Xi'-J^ M  ̂  
Little 01-no enlaigement Some new inciease in Modeiate deposition of Hea^-y deposits of fine 
of islands or point bai-s bai' foi-mjition, mostly new giavel, sand or fine mateiial, mcreased bar 
and less than 5% of llie fi-om gravel, sand or fine sediment on old and new development; more than 
bottom affected by sediment; 5-30% ofthe 50% of the bottom bai-s; 30-50% ofthe 
sediment deposition. bottom affected; slight changing frequently; bottom affected; 

deposition in pools. pools almost absent due sediment deposits at 
obsti-uclions, to substantial sediment constiicfious, and bends; deposition. mode]-ate deposition of 
pools pl-e^'alent 

^miimiU^i- •..16 »i5 ;;M;;f!i;-,I2^iJlli rniim 
Water reaches base of Water fiUs>75% ofthe «alei- fills 25-75% of Vevy little walei- in 

5. Channel Flow 	 both lower banks, and available channel; or the available channel, channel and mostly 
Sutus 	 minimal amount of <25% of channel aiid/or riffle substrates present as standing 

channel substiate is substrate is exposed. are mostlj exposed. pools. 

-w•^*>^¥^V.'? " -^ ^s^C •fm:AT -16 15 J 4 - J - 3 1 2 11 

Reassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
'invertebrates, and Fish. Second Edition - Form 2 



v̂̂ b 
HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK) 

Condition Categoi-y	 |
Habitat 

Parameter Optimal Suboptimal ^largiiial Poor 

Channehzation oi' 	 Some chaniielizalion Channelization may be Banks shored with 
i  . CliannrI 	 pTFMHI. usually in aFCi-s eKleiKJ-ve;. cmhinVnEnB gabion ot Ktnmt; over orcogmg absent oi-Alteiation 	 ofbiidge abutments: Ol- shoring structures S0% of Ihe stream i-each miniuml: sljeam with uoi-maT patteiiL 	 eiideuce of past preseni on both banks; chauiielized and 

channelization, i.e.. and 40 to 80% of stieara disrupted. Instt-eam 
diedging, ^reatei- than reach channelized aud habilat greatly altered or ) . past 20 IT) may be disrupted. removed enttrely. 

present, but recent 

channelizafion Ls not 

present. 


SCORE 20 19 18 / I 7 y ) l 6 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Occmreuce of riffles 	 Occurrence of lifQes Occasional liffle oi- GeneiaDy all flat watei
7. Frequency of relatively frequent; i-afio infi-equent; distance bend; bottom contours 01-shallow riffles; pool' 
Riffles (or bends) oLdista^ic.e betvveen between liffies divided pinvide some liabitat; habitat; distance between 

riffles divided by width by the width ofthe distance between liffles liffles divided by the 
ofthe stream <7:1 sti-eam is between 7 to divided by the width of width of the stteam is a 
(generally 5 to 7); 15. the stream is between 15 ratto of >25. 

^ vaiiety of habitat is key. to 25. 
V Ll sti-eams where liffles 
iL are continuous. 

00 placement of bouldeis oi-

S other large, iiatmal 

Q. obstruction is imnoLtant 

SCORE 20 19 18 {fV'^ie 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 E 

in 	 Banks stable; evidence Modeiately stable; iModerately unstable; 30- Unstable; many eraded 
8. Bank Stability of ei'osioii 01- bank infrequent, small ai-eas of 60% of bank in reach has ai-eas; "i-aw" ai-eas 

A (score each bank) failure absent oi- eiosion mostly healed areas of eiosion; high fi-equeut along stt-aight 
minimal; httle potential over. '5-30% of bank in erosion potential timing sections and bends; 

Note: deteiinine left foi- fntm-e problems. reach has ai-eas of - floods. obvious bank sloughing; it 1 
01- right side by <5% of bank affected. eiosion. 	 60-100% of bank has 

• 1 facing downstream. 	 ei'osional scais. 

SCORE (LB) Left Bank (l<y 9 8 7 6 5 4 3 2  1 0 

SCORE (RB) RightBankyf) 9 8 7 6 5 4 3 .2 1 0 _â  

I I' 	 More than 90% ofthe 70-90% ofthe 50-70% of the Less than 50% of the 
9. Vegetative sti-eambank suitaces aud sti-eambank surfaces stt-eambauk surfaces sli-eambank sur^ces 

£ 
•s 

Protection (score immediate riparian zone cm ered by iiath e covered by vegetafion; covered by vegetafion; 
S each bank) cov ered by nafive vegetafion, but one class disruption, obvious; disrupttoii of sli-eambank C
(£ 	 vegetation, including of plants is not weU- p;itches of bare.soil or V egetatjoii js vei^" high; 

trees, undersloiy shrubs. i-epi-esented; disrupHou closely ciopped V egetatton has beeu 
or nonwoodj' evident but not affeclmg vegetation common; less lemoved to 
maciophjtes; iegelative fuD plant gi-onth tlian one-half of tlie 5 centimeters or less in 
disi-uption th rou^ potenfial lo any gi-eat potenfial plant stubble average stubble height. 
grazing oi- mowing extent; moi-e than one- height remaining. 
minimal or not evident; half of tlie potential [dant 
alujost aU plants aUoived stubble^ height 
to arownatmallv. i-pniajniiia 

SCORE < L B ) Left Bank ' 10 9 	 5 4 3 2 1 0 • 

SCORE _ (RB) Right Bank 10. 9 (V 7 6 5 4 3 2 1.-. .0 .. 

\Mdth of riparian zone 	 Width of riparian zone Width of riparian zone Width of riparian zone 
10. Rijiarian >18 meleis; human 12-18 meters; human 6-12 meteis; human •^ meters: little or no 
\"egetatiie Zone activities (i.e., parking activities have unpacted activities have impacted lipaiiau vegetation due 
Width (score each lots, roadbeds, clear- zone only minimally. zone a great deal. lo human acfivifies. 
bankripaiiauzone) cnls, lawns, or ciops) 

have nol impacted zone. • r*> 
SCORE (LB) LcftBank 10 • 9 8 7 6 2 1 -• a / n '̂  c^ 
SCORE (RB) Right Bank 10 . 9 8 7 6 	 2 1 - U.'O. ^ ^ f} 

Total Score. 
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PHYSICAL CHARACTERIZATIONAVATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAM NAME G ^ ^ ^ J ^ „ ^ / t j j t /^»j<.f LOCATION 

STATION tfgVipJ, RIV£RMrLE_ STREAM CLASS 

RI\TR BASIN 

IN\XSTIGATORS ^ ~ B ^ 9 ^ C f ^ 

FORM COMPLETED B  / REASON FOR SURVEY 
TIME h i - j  - fikt-ŵ  ' 1 [ ? c a ^ i ^ 6 f tn Kir 

WEATHER Past 24 Has there been a heavy rath in the last 7 davs? 
CONDITIONS hours QYes Sffo " 

0 storm (heavT rain) Q 
Q rain (steady rain) Q .Air Tempera tu re^^ 

O showers (intermittent) Q OrtiH- .J K  Q % cloud covei- Q VI 
cleai/sunnv H 

SITE LOCATION/MAP Draw a map ofthe site and indicate the areas sampled (or attach a photograph) 

STREAM 
CHARACTERIZATION 

Team Subsystem 
Perennial ' Q Intermittent Q Tidal 

Stream Type
Q Coldwater

 "" 
 Owarmwater 

Stream Origin 
Q Glacial Ĥ  Spiingfed 
Q Non-flacial montane Q t ^ l S i n  r off origins . , , 
Q §ivamp ani 6og CfcOtei p O  H 4 C L ^  f . j j  f 

Catchment .Area ki 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form I A-5 



C-i^i f%^ 
PHYSICAL CHARACTERIZATIONAVATER QUALITY FIELD DATA SHEET 

(BACK) 

WATERSHED 	 Predominant Surrounding Landuse Local Watershed NFS Pollution 
FEATURES 	 SH''rest Q Commercial Q No evidence Q Some potenfial soarces 

Q Field/Pasture Q Industrial Q Obvious sources 
9 Aericultural O Other 
('"Residenfial Local Watershed Erosion 

Q None Q Moderate Q Heavy 

RIPARIAN Indicate ihe dominant type and record the dominant species present 
VEGETATION SMrces • Shrubs QGrasses Q Herbaceous 
(18 meter buffer) 

dominant species present 

INSTREAM Estimated Reach Lenath m CanopvCover -j-
FEATURES Q Partly open Q Partlv shaded SliadeCl 

E s r i m a t e d S t i - e a m W i d t h ? - / 0 m 
^ . . - Hiph Water Mark 1— m 

Sampling Reach.Area < P m 
Proportion ofReach Represented by Stream 

Are" iu kmV (m' . 1000) km' Morphologv Tvpes "• "—" 
liKRirac n  o % 0-foin & 0 % 

Estimated Stream Depth 0~l ( m O Pool % 

Surface Velociiv m/sec Channehzed . QYes BlflrT 
(at thalweg) „ „ . „ „ - ' „ .^ ^'	 Dam Present OWcs Q No 

LARGE WOODY LWD n  / 
DEBRIS 

Densitv of LWD	 inVkni'(LWD/reach area) 

AQUATIC Indicate the dominant type and record the dominant,species present ^ 
VEGETATION Q Rooted emergent Q Rooled submei-geni ' Q Rooted fioating D Free floating 

Q Floafing .Algae ©"Attached .Alga"- [ H . C S ' S 

Portion ofthe reach with aquatic vegetation T-> % 

WATER QUALITY ' Temnerature A ( .  K "  T Wajer Odors 
Qi^ormal/None Q Sewage 

Specific Conductance / ? - S  i ^ Q Petroleum Q Chemical 
0 Fishv 0 Other 

Dissolved Oxvsen U!, T'LJ 
Water Surface Oils 

B H 6: . 7 Q Slick Q Sheen Q Globs Q Flecks 
O-Nonc 0 Other 

Turbiditv " 
. , • p  : -- Turbidir*-(if not measured) 

WO Insti-ument Used H S2''-- C " QKiear " Q Slightty tmbid Q Turbid 
Q Opaque Q SUined Q Other 

SEDIMENT/ 	 Odors Deposits 
SUBSTRATE 	 QfJormal • Sewage Q Pett-oleum Q Sludge Q Sawdust Q Paper fiber QSand 


0 Chpinical O Anaei-ohir O None O Relict shells O Other 

0 Other 


Looking at stones which are not deeply 
Oils embedded, are the undersides black in color? 
QKbsent Q Shght Q Moderate • Piofiise Q^cs Q-No 

INORG.ANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 

(should add up to 00%) (does not necessarily add up to 100%) 


Substrate tHtmtKf % Composition in Substrate Characteristic % Composition in 
Type Sampling Reach Type Sampling Area 

Bed met Deuilus 	 sticks, wood, coarse plant 
materials (CPOM) rBoulder > 256 mm (10") 

CatMt 64-256 mm {2.5"-IO") Muck-Mud 	 black, veiT fine organic i o 
(FPOM) 

Gravel 2-64mm(0.r-2.5") __C^ 
SvU) 0.06-2mm (gritty) Mirl 	 grey, shell fragments 7 .0 
Silt 0.004-0.06 mm 

Clav < 0.004 mm (slick) —a 

A-6 Appendix A-l: Habitat Assessment and Physicochemical Characterization Field Data Sheets - For 
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HABITAT ASSESSMENT FIELD DATA SHEET—fflGH GRADIENT STREAMS (FRONT) 
St2. 

STREAM NAME Q.̂ g. fhw P rtt- (^J''T ^
STATION « 6 C l f  ̂  RIVERMILE 

LAT. 

IN\'ESTIGATORS ~~P/^f c  r 
FORM COMPLETED BY 

1. Epifauna! 
Substrate/ 
.Available Covei

2. Embedded ness 

3. Velocity/Depth 
Regime 

5. Channel Flow 
Status 

:T&±Z. 

Oplimal 

Greater than 70% of 
snbsttate favoiable foi
epifaunal colonization 
and fish cover; miv of 
snags, submerged logs, 
undercut banks, cobble 
or othei' stable habitat 
and al stage to allow full 
colonization potenttal 
(i.e., logs/snags that ai-e 
npt Dew fall and not 
tiansient). 

Gravel, cobble, and 
bouldei- parttcles ai-e 0
25% suiToiinded by fine 
sediment Layering of 
cobble provides diversitv
of niche space. 

 LOCATION 
STREAM CLASS 

RI\TIi BASIN 

DATE 3 ,3* REASON FOR SURETY 

Conditton Category 

Suboptimal 

40-70% mix of stable 
habitat; well-suited foi
full colonizaliou 
potential; adequate 
habitat foi- mamtenance 
of populattons: presence 
of addittonal substtate in 
the foi-m of newfall, but 
nol yet pi-epared foi
colonizalion (may late at 
high end of scale). 

WiM^^-11. 
Giavel, cobble, and . 
boulder paiticles aie 25
50% smTounded by fine 
sediment 

c i3£i£g3"yaa ii 
.All fom-velocity/depth Only '3 ofthe 4 regimes 
regimes present (slow- • pi-esent (if fast-shallow is 
deep, slow-shallow, fast- missuKj, score lower 
deep, fast-shaUow). than ifmissing other 
(Slow is < 0.3 mfs, deep regimes). 
is > 0.5 m.) 

^^^^mM ®iij^W>12.11 
Little 01- no enlaigement Some new increase in 
of islands or point bai-s bar formation, mostly 
and less than 5% ofthe fiom grav el, sand or fine 
bottom atfecfed by , sediment; 5-30% ofthe 
sediment depositton. bottom affected; slight 

depositton in pools. 

II ^ m ^ ^  ̂  ^^^T^.. 
Watei- reaches base of W^fei- fills >75% ofthe 
both lower banks, and available channel; oi
minimal amount of <25% of channel 
channel substtate is substtate is exposed. 
exposed. 

mm i ^ m j m ^ Wl^ufe ' t^^^i i 

Marglwll;' ' 'r_. Poor 

20-40% mix of stable Less than 20% stable 
habitat; habilat habitat; lack of habitat is 
availabihty less than obvious; substrate 
desuable; substtate unstable or lackiug. 
frequeulh distuibed oi
removed. 

Gravel, cobble, and Giavel, cobble, and 
boulder paiticles are 50- bouldei- paittcles ai-e 
75% surrounded by fine more than 75% 
sediment smi-ounded by fine 

sediment 

].0;"-v-;ji.t-"i'' , „ ^ M^^A/̂ ^MMM 
Only 2 of the 4 habitat Dominated by 1 
regimes present (jffqsl- velocity/ depth,legime 
shaOow or slow-shallow (usually slow-deep). 
ai-c missing, scoielow). 

WTT^JS^EI 7^7^ti,^^MJ^ 
Modeiate deposition of Heavy deposits of fine 
new giavel, sand oi- fine material, inci-eased bai
sediment on old and new development; moie than 
bars; 30-50% ofthe 50% ofthe bottom 
bottom affected; changing frequently; 
sediment deposits at pools almost absent due 
obstnrcttons to subslanfial sediment 
constricttons, and bends, deposition. 
moderate deposition of 
pools prevalent 

10 *§uvViii3N™g U ^ i ^ ^ ^ ^ 
Water fiCs 25-75% of VeiT little water in 
tlie available channel, channel and mostly 
and/oi-litOe substtates piesentas standing 
aie mostly exposed. pools. 

io-;.-*..tfS«S%' 9f^Jii^'^::i^:J^.M 

^IBioassessmentProtocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
'''invertebrates, andFish, Second Edition - Form 2 A-7 
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^Flf^ 
HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK) 

Conditton Categoiy 
Habitat 

Paiameter Optimal Suboplimat Marginal Poor 

Channelizatton or Some channehzatton Channehzatton mav be Banks shored viitli 
6. Channel dredging absent oi pi-esenl, usually in ai-eas extensive; embankments gabion or cement; over 
Alteration minimal; stteam with 

noi-mal pattern. 
ofbiidge abutments; 
evidence of past 
channelizatton, i.e.. 
dredging, (gi-eater than 

or shoiing sliiiclm-es 
pi-esent on both banks; 
and 40 to 80% of sh^am 
reach channelized and 

80% of tlie stt-eam i-each 
channelized and 
disi-upted. Instt-eam 
habilat greath alteied or 

past 20 yr) may be disunited. removed enttrelv. 
preseni, but i-ecent 
channelizatton is not 

SCORE 
.

(wy& 18 17 16 
present 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1  0 

OcouTence of riffles Occurrence of riffles Occasional liffie or GeneraUy all flat water 
7. Frequency of relattveh" frequent; rafio iirfrequent; distance bend; bottom contouis or shallow lifEles; poor 
Rimes (ei- bends) of distance between 

riffles divided by width 
between lifQes divided 
by the width ofthe 

provide some habitat; 
distance between riffies 

habitat; distance between 
riffles divided by the 

ofthe stream <7:1 
(geneially 5 to 7); 

stt-eam is between 7 to 
15. 

divided by the width of 
the stteam is between 15 

width of the stream is a 
ratto of>25. 

a. 
V aiietv of habitat is key. 
In streams jvhei-e liffles 
ai-e continuous. 

to 25. 

CO placement of bouldeis or 

E 

other laige, natm-al ' 
obsti-ucfioij. is important 

SCORE 20 m - i  l 16 15 14 13 (12' '!1 10 9 8 7 6 5 4 3 2 1  0 

% Banks stable; evidence Modeiateh stable: Model atelv unstable; 30 Unstable; many eioded 
«  • S. Bank Stabilitv of erosion or bank infiequent, small ai-eas of 60% of bankini-eachhas areas; "law" areas 

^ (score each bank) faiim-e absent oi
minimal; little potenttal 

erosion mostly healed 
•ov er. 5-30% of bank in 

areas of erosion; high 
eiosion potential dming 

fi-eqnent along sttaight 
sections and bends; 

i ^ 
Note: determine left 
or light side by 
facing downstream. 

foi-fiitm-e problems. 
<5% of bank affected. 

leach has ai-eas of 
erosion. 

fioods. obvious bank sloughing; 
60-100% ofbank has 
eiosional scars. 

SCORE J L B  ) LeftBank 10 9 (?) 7 6 5 4 3 .  2 1 0 

o SCORE (RB) Right Bank 10 9 (V) 7 6 5 4 3 . 2  . . 1 .. .p 

More than 90% of the 70-90% of tlie 50-70% ofthe Less than 50% ofthe 

|.̂  S 
E 

9. \e2etative 
ProtecHon (score 

stieambank suifaces and 
immediate lipaiian zone 

stteambank surfaces 
covered by native 

stt-eambank sui-&ices 
covei-ed by vegetafion; 

stteambank surfaces 
coveied bv vegetation; 

J! 
each bank) covered by nafiv e 

V egetation, including 
liees, understoiT shrubs. 
or nonwoody 
macrophvles; vegetative 

vegetation, but one class 
of plants is not well-
i-epiesenled; disrupttoii 
evident but nol affecdng 
fun plant grovvth 

disi-uptton obvious; 
patches of bai-e soil or 
closely cropped 
vegetation common; less 
than one-half of the 

disiiiptton of stt-eambank 
vegetation is veiy high; 
vegetatton has been 
removed to 
5 centtmeters or less iu 

disi-upttoii through polenttal to anv gi-eat potential plant stubble aveiage stubble height 
grazmg oi- mowing extent; moi-e than one- height i-emaiiiing. 
minimal or not evident; 
almost all plants allowed 

half of the potential plant 
stubble height 

SCORE (LB) .LeftBank "10 9 8 (y/ 6 5 4 3 2 1 • ' p '  

SCORE (RB) -RightBank 10\ . 9 (?) 7 6 5 4 3 . 2 l.'^VL-Oi;.

Width of lipaiian zone Widlli of ripaiian zone Width of ripaiian zone \Mdtli of riparian zone 
10. Rijiarian '=18 meters; human 12-18 meters; linmaii 6-12 meteis: human •̂ '6 meteis: little or no 
^ egetative Zone activifies (i.e., pai'ldng acttvittes have impacted acttvities hav e impacted riparian vegejajipn due 
Width (score each lots, i-oadbeds, clear- zone onlv mimmallv-. zone a gi-eatdeal to human acttvities. 
bank lipaiian zone) cuts, lawns, or crops) 

SCORE

SCORE

 (LB) 

 (RB) 

LeftBank 10

RightBank 10

 9- ' 

9 

8

0 0
 7. 6 

 '._» rC5 4 ^ 3 

2

2

 1

 1

 - V ' 6  - . 

 ,i: lOV 

Total Score 
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PHYSICAL CHARACTERIZATION/WATER QUALITY ^ ^ ^  ̂  ^ ^ ^  ̂  SHEET 

(FRONT) 


STREAM NAME ^ , (,( J ^ ^ j  ̂  LOCATION 

STATION t ^ ^ M f  t , FJVERMILE ST REAW CLASS 

LAT tjONO RIVER BASIN 

STORET* AGENCY 

DTVESTIGATORS - ^ ' ^ i ^ ^ f ^ / ^ H 1 

FORM C O M P L E T E D ' B Y REASOMFORSURVeV 

Past 24 
CONDTrtONS hour; O Ye« SHIS ' ^ 

Q storm (heavy rain) 

WCATHCR Maw -If.i s therebeenajieavy rain in the last 7 davs 

Q Air T f m p f r a t u r e J t £ - " Q rain (steady raiii) u 
Q shoviers (inteimillent) o 


_ %  Q %clond cover 
 Other .. .a 
cleai-(Siiunv tt=^' 

STTE L O O T I O W M A P  I Draw a tnap of Hit tHemtid (ndtctte ftM t n *  t Mmxikd i»r Mlkcb a p lwu^apfa) 

>r 

" i f ^ ^ P ^ 5**y /c 


(n r 


STREAM I Sct^>mSubijitcm Strt im Typ*  _ ^ 
CHARACTERIZATION p (CkPei^nntal ^ >i>l*mi"«> Q Tidal 

CilcfcnK4(ArM_ ION' 

G;„ia; '^V"V''
^^on-gt.icial montane Q Mfxttire of o r i s ins 'Z / A , 
Q S „ ^ m p ^  d bog Bi j l l , e r^^ /^nr^^C»^.S • t>*i^ 

KapKt.UJpassessiiient Protocols For Use in Streams and Wadeable Rivers: Periphyton. Benthic lioassess -
Macroinvertebrates. andFish. Second Edition -Form t A-5 



TT 

PHYSICAL CHARACTERIZATIONAVATER QUAUTY HELD DATA SHEET (fflf (BACK) 

WATERSHED Predominant Surround ing Landuse Local Watershed NPS Pollution 
FEATURES Q Forest (D-Commci-cial Q No evidence Q Some potenttal souices 

Q Field/Pasture Q Industtial Q Obvious sources 
Q .Agiicultnral Q Other 
Q Residenttal Lofal Watershed Erosion 

Cf&."one Q Moderate Q Heavy-

RIPARIAN Indicate the dominant type and-record the dominant species present 
VEGET.ATION Q Irees uTShnibs Q Grasses Q Herbaceous (18 meter buffer) 


dominant species present ^ ^ „ ^  ̂  


INSTREAM Estimated Reach Length .' S m Canopy Cover !'•
FEATIIRES Q Partly open CIT aitly shaded Q Shaded 

Estimated Stream Width '_ [D _  m 
High Water Mark ( m 

Sampling Reach .Area m' 
Proportion ofReach Represented by Stream 

Ai-ea in km' (m'sKKX)) MorphofogyTypes _ _ c 

Estimated Stream Depth	 tf.L nl - r--_j Q Pool % 

Suiface Velocity nrfiec r*j»+v Channelized Q Yes 
(at thalweg) 

Dam Present 0-?es Q No 

LARGE WOODY m" 

DEBRIS 


Density of LWD m\"knt(LWD/ reach area) 

AQUATIC Indicate the dominant tv-pe and record the dominant species present 
VEGETATION Q Rooted emergent Q pooted submei-genl - ., Q Roofed fioafing Q Free floating 

Q Boating Algae ^'Attached .Algae - - p o t t ' c ^'-^M-t 

dominant species present _ '•• 

Poition ofthe reach with aquattc vegetation IQ % r .^U^ '>f<4-^ 

WATER QUALITY Tempera ture ' ' ^ ) i\ "C Water Odors 
Q-NormaL?vone Q Sewage 

Specific Conductance  j ^ ^  y Q Petroleum Q Chemical 
Q Fishy Q Other 

Dissolved Oxygen ffn ~r~ 
Water Surface Oils 

p H ^ i i : Q Slick Q Sheen Q Globs Q Recks 
B-fJone Q Other 

Turbidity 
Turbiditv Of not measured) 

WQ Itisti-ument Used Q Clear ' Q Shghtly tmbid Q Turbid 
Q Opaque Q Stamed Q Other 

SEDIMENT/ 	 Odors Deposits 
SUBSTRATE 	 (jmormal Q Sewage Q Pettolenm Q Sludge Q Sawdust Q Paper fiber QSand 

Q Chemical Q .Anaerobic Q None Q Relict shells Q Other 
Q Other 

Looking at stones which are not deeply 
Oil_s'' embedded, are the undersides black In color? 
QKAbsent Q Slight Q Moderate Q Pi-ofiise Q Yes 8Mfo 

ORGANIC SUBSTRATE COMPONENTS 
(should add up to 100%) (does not necessarily add up to 100%) 

INORG.ANIC SUBSTR.ATE COMPONENTS 

Substrate % Composition In 
Type _ S«iinplina Reach Type Sampling Area 

Substrate 	 % Composition in Characteristic 

sticks, wood, coarse plant 
niatenals(CPOM) 

Ooi^dc > 256 mm (10") t«> 

Bediock 

S ^ 
Cab-bh 	 Muck-Mv4 black, very fine organic 64-256 mm a . J ' - U n t ^ P̂> 	 (FPOM) 

j-64iiiinCfl-|'-l.S"l>;> Y i 
0.06-2mm (gritty) ^  ̂  tA«[ grey, sheU fiagments S'O 
0.004-0.06 mm 

Ctay : 0.004 mm (slick) 
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H A B I T A T A S S E S S M E N T F I E L D D A T A S H E E T — H I G H G R A D I E N T S T R E A M S ( F R O N T ) 

• • ^ ^ 

STREWl N^WE r  f 	 LOCATION 

STATION «g-ir t ^ 1	 RI \TJt \nLE STREAM CLASS 

LAT LONG RIVTR BASIN 

STORET-	 AGENCY 

INVESTIGATORS " S ^ f ^ . t ^ i ' '	 1 

FORM COMPLETED BY DATE -^gCtAiJ ' - ^ REASON FOR SIT{\ EY 

^ ^ / ^ > r  ̂  TIME; l i ^ i f r ^MAIA 

r,-££l*- ^ rwT, c<#ujr>' 

Condition Catego 

Optimal Suboptimal Marginal ;.- Poor 

Greater than 70% of 	 40-70% mix ofstable 20-40% mix ofstable Less than 20% stable 
1. Epifaunal substtate favorable for habitat; well-suited foi- habitat; habitat habitat; lack of habitat is 
Siibstfate/ epifaunal colonization fuU colonization availability less than obvious; substrate 
Available Cover and fish cover; mix of potential; adequate desiiable; substrate anstable oi- lacking. 

snags, submerged logs. 	 habitat for maintenance frequently disturbed or 
undercut banks, cobble 	 ofpopulations; presence i-emoved. 
or other stable habitat 	 of addittonal substrate in 
and at stage to allow fuU 	 the foim of newfall, but 
colonization potential 	 not yet piepaied for 
(i.e., logs/snags that are 	 colonization (may late at 
nitt new fall and not 	 high end of scale). 
ttansient). 

l i&siAm^^ ,SS)43, ti.a;^Aii llMv?.--/: :":!7&v)iS' ^m 
Gravel, cobble, and 	 Gravel, cobble, and Gravel, cobble, and Giavel, cobble., and 

2.	 Embeddedness bouldei' pai tides are 0- boulder parttcles aie 25- boulder panicles are 50- bouldei particles aie 
25% surrounded by fine 50% surrounded by fine 75% surrounded by fine moie than 75% 
sediment Layering of sediment sediment surrounded by fine 
cobble provides diversity sediment. 
of niche space. 

§^,,J7_?^4;" T3QE£j 	 ^^^^U]^ •«x»^':.MS^ 
.All four velocitv-/depth 	 Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1 
legimes present (slow- present (if fast-shallow is regimes present (it fast- velocity/depth regime 

Regime 
3. VelocitjyDq>th 

deep, slow-shallow, fast- missing, score lower shallow or slow-shallow (usually slow-deep). 

deep, fast-shallow). than if missing othei' are missing, score low). 

(Stow is < 0.3 nVs, deep regimes). 

is > 0.5m.) 


M-yJ^M'''^'^ ia5.^i^?.;,.i?:..'t;- ^f^^f^^Mli^.-- ..a ^s'^^tM 
Little or no enlargement Some new increase in Moderate deposition of Heavy- deposits ot fine 
of islands or point bars bar formation, mostly new gravel, sand oi fine mateiial, increased bar 
and less than 5% ofthe fiom gravel, sand or fine sediment on old and new- development; more than 
bottom affected by sediment; 5-30% ofthe bars; 30-50% of the 50% of the bottom 
sediment deposition. bottom affected; slight bottom affected; changing frequently; 

depositton in pools. 	 sediment deposits at pools almost absent due 
obstt-ucttons. to substanfial sediment 
constrictions, and bends; deposition. 
modeiate deposition of 
pools prevalent 

'i£S<iMit-li;;/::&-m:-^ elO-'"'-ivi'iflfe"ff-viS'a V ^ ^ H ^ ^ ^  ̂mz'.^mi' 	 |1^^«M 
Water reaches base of 	 Water fdls >7S% ofthe Water fills 25-75% of Veiy little water in 

5. Cbanuel Flow 	 both lower banks, and available channel; or the available channel, channel and mostly 
Status 	 minimal amount of •25% of channel and/or liffle substtates pi-esent as standing 

channel substrate is substrate is exposed. arc mostly exposed. pools. 
exposed^ 

'7iO'^i5'^l8y?i7 ya.fi: :i-'Ai:. ' 'n M:. ;<rovjfc:8 — V< £ Eg.>.-^:.:.:3>1^:^^!^ 

BtoassessinentProtocols For Use in Streams and Wadeable Rivers: Periphyton. Benthic 
^invertebrates, andFish. Second Edition - Form 2 A-7 
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6fXP 
HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK) 

Condition Category	 |
Habitat 

Parameter Optimal Suboptimal Marginal Poor 
Channelization or 	 Some channehzation Channehzation mav be 

6. Channel diedging absent or present, usuaUv in ai-eas extensive; embankments 
Alteiation minimal; stt eam vsith ofbiidge abutments; or shoring stnictures 

noimal pattern. 	 evidence of past present on both banks; 
channehzation, i.e., and 40 io 80% of stream 
dredging, (gi-ealer than reach channelized and habitat greatly altered or 
past 20 yr) may be disiiipted. removed enttrely. 
present, but recent 
channelizafion is not 
liiesent. 

SCORE 20	 19 f.9'&J) 17 16 15 14 13 12 II 10 9 8 7 « 5 4 3 2 1 0 

Occurrence of riffles 	 Occurrence of riffles Occasional riSle or 
7. Frequency ot 	 relati\elv frequent; ratto infiequent; distance bend; bottom contours or shallow riffies; poor 
RifBes (or bends) 	 6f distance between between liffles divided provide some habitat; habitaf; distance between 

liffles divided bv width by the width of the distance between riffles riffles divided bv the 
ofthe stream <7:1 divided bv the width of width ofthe stream is a 
(generally 5 to 7); 15. the stream is between 15 ratto of>25. 

vaiieh' of habitat is key. lo 25. 

In streams where riffles 


-b 	 aie continuous. 

placement of boulders or 

other large, natural 


a. obstruction is important. 

E 


SCORE 	 20 19 18 17 16 15 14 13 12 11 10 9 ^ V ) 7 6 5 4 3 2 J 0 

Banks stable: evidence 	 Moderately stable; Moderately unstable; 30- Unstable; manv eroded 
8. Bank Stabilitv of erosion or bank infrequent, small areas of 60% ot bank in leach has aieas; "lavv" areas 
(score each bank) failuie absent or erosion mostly healed ai-eas of erosion; high fiequent along sttaight 

' 	 £ minimal; little potenttal over. 5-30% of bank in erosion potential daring sections and bends; 
for hitme problems. reach has areas of floods. obvious bank sloughing; 

•B or right side by <5% of bank affected. erosion. 60-100% of bank has ' facing downstream. erosional scars. 

SCORE (LB) 	LeftBank 10 '^ j 6 T 6 5 4 3 2 1 , 0 . 

SCORE (RB) 	RightBank 10  / ^ 8 - ' - 7 « 3 4 3 .2 I r . l ^ . : . : 

More than 90% ofthe 	 7'0-90% of (he 50-70% ofthe' Less than 50% ofthe 
9. \egetatlve 	 stieambank surfaces and stteambank surfaces stteambank surfaces streambank smfaces tb 	 Protection (score immediate riparian zone cov ered bv native covered bv vegetation; covered by vegetation; 
each bank) covered by native vegetatton, but one class disruptton obvious; disruption of stteambank e of plants is not well- patches of bare soil or vegetatton is very high; 

trees, understoiT shiiibs. i-epi-esenf ed; dismptton closelv ciopped vegetation has been 
or nonwoodv evident but not affecting vegetation common: less removed to 
macrophytes; vegetative full plant growth than one-half of the 5 centtmeters or less in 
disruption through potenttal to anv great potential plant stubble average stubble height 
giazmg or mowing extent; moie than one- height 1 emaining. 
minimal or not ev ident; half of the potential plant 
almost all plants allowed stubble height 
to glow naturally. lemaimns. 

SCORE (LB) 	LeftBauk 10 9 5 4 3 2 I ; ^ ^ i ^ (P ^ ^ 
SCORE (RB) 	RightBanV 10 , 9 ^ 7 * 5 4 3 2 - l : ItL/iiiLI 

Width of riparian zone 	 Width of lipaiian zone Widdi of riparian zone Width of liparian lone 
10. Riparian >18 meters; human 12-18 metei-s: human 6-12 meteis: human <6 meters: little or no 
Vegetative Zone acttvities (i.e., parking activities have impacted activities have impacted lipaiian vegetation due 
Width (score each lots, roadbeds, clear- zone onlv mmimally. zone a great deal. to human acttvities. 
bank riparian zone) cats, lawns, or crops) 

have not impacted zone. 

SCORE (LB) 	Left Bank 10 9 8 7 * 5 < 3 A ^ -i - 3 ^ ^ 
SCORE (RB) Right Bonk 10 9 8 7 4 5 4 3 4 : - X iW::^ 

Total Score, 

A-8 Appendix A-.': Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 
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PHYSICAL CHARACTERIZATIONAVATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAM NA:ME LOCATION 

STATION f&i'X w R I V T R M H T ; STREAM CLASS 

LAT LONG RD ER BASIN 

STORET U AGENCY 

imESTIGATORS - "  XF 
FORM COMPLETED BY i 	 DATE-S'JZU'i 0 I' REASON FOR S U R \ T ;  Y 

TIME .•6?- «T AM ^t>0 

WEATHER Now Past 24 Has there Beoi a heavy rain in the last 7 days? 
CONDITIONS hours Q Yes Q No ^ ^ 

D 	 ' storm (heavy rain) 
Air Temi>efatHi'ej,-fe'* CO tain (steady rain) 8

• showers (intermittent) 
/•ot_<KBr' 	 % cloud cover 


Q cleai-/sunny 
 '̂  

SITE LOCATION/MAP Draw a map ofthe site and indicate the areas sampled (or attach a photograph) 
1 
1 

STRE.AM 
CHARACTERIZATION' 

Stream Subsystem 
tSIO'ei^nnial Q Intermittent Q Tidal 

Stream Type
Q Coldv.-alei- .

 J 
 (B^/armwaier 

Stream Origin 
Q Glacial 
Q Non-glacial montane 
Q Swamp and bog 

Q Spring-fed 
Q Mixture ot origins 
Q Other 

Catchment Area kiir 

Rapid Bioassessment Protocols For Vsein Streams andWadeable Rivers: Peripliylon, Bentiiic 
Macroinverlebrates. andFish, Second Edition -Form 1 A-5 



/}^v PHYSICAL CHARACTERIZATIONAVATER QUALITY FIELD DATA SHEET 
(BACK) 

WATERSHED 	 Pi-edominant Suri-ounding Landuse Local Watershed NFS Pollution 
FEATURES 	 Q'forest ©'Commercial Q No evidence (I'̂ Some potential som-ces 

Q Field/Pasture Q Industrial Q^Obvious sources 
Q Agricultural Q Other 
Q Residential Local-Watershed Erosion 

O-Noiie Q Moderate Q Heavy 

RIPARIAN Indicate the dominant type andrecord ihe dominant species present 
VEGETATION Q Trees rtUIfinibs Q Grasses Q Herbaceous(18 meter buffer) 


dominant species present , 


INSTREAM Estimated Reach Length f O m Canopy Cover 

FEATURES 


Estimated Stream Width ^ ^ 1  n 
 Q'Paitly open Q Paitly shaded Q Shaded 

High Water Mark —^Z/~. ^in;Sampling Reach Area J> m' 

Proportion ofReach Represented by Stream 
Mo'i^hslpgy J i p e s O-Kun.  ̂  ^  t i 

Estimated Stream Depth 0 <3 m 

Areainkm'(m' xlOOO) km' 

^?! i te2?^ ' ,̂ JTTT^̂ -̂̂  
Surface Velocity m/scc Channelized B V M  ' Q NO 
(at thalweg) Dam Present Q Yes CHfl* 

LARGE WOODY1 J LWD m< 

DEBRIS 


Density of LWD mVknf (LWD/ reach area)1 ^ 
AQUATIC Indicate the dominant type aud record the dommant species present 
VEGETATION4 Q Rooted emei-gent Q Rooted submeigent Q Rooted floating Q Free floating 

Q Floating Algae Q Attached Algae 

dominant species present 

Portion ofthe reach witii aquatic vegetation_ % 
WATER QUALITY Temperattire.-2-j.J .0." C Water Odors 

Q"fIbimaL'None Q Sewage 
Specific Conductance ^ " V - - y Q Pett-oleum Q Chemical 

Q Fishy Q Other 
Dissolved Oxygen >> S> 

Water SuKace Oils 
pH 6 > *f Q Slick Q Sheen Q Globs Q Flecks 

G-Nbne Q Other 
Turbidity ' 

Turbidity (if not measmed) 
WQ Insttimient Used ^ S X - J ^  ̂  <&atar Q Shghtly tuibid Q Turbid 

Q Opaque Q Stamed Q Other_ 

SEDIMENT/ 	 Odors Deposits 
SUBSTRATE 	 H-^Normal Q Sewage Q Petroleum Q Sludge Q Sawdust Q Paper fiber Q Sand 

Q Chemical Q Anaerobic Q None Q Rehct shells Q Other 
Q Other 

Looking at stones vi'iiich arc not deeply 
Oils- embedded, are the undersides black in color? 
Si-Absent Q SUght Q Modeiate Q Profuse QYes &f(o 

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 
(should add up to 100%) (does not necessaniy add tip to 100%) 

Substrate fHun-ftt-r % Composition m. Substrate Charaeterislic % Composition in 
Type Samphng Reach Type Sampling Area 

Bedi-ock Dccrilu! sticks, wood, coarse plant 
materials (CPOM)

Boulder > 256 mm (10") ^" 
Cobble 64-256 mm(2.5"-!0") 	 Muck-Mwf black, very fine orgamc.// ^1 (FPOM)

Crave! 2-64 mm (0.1 "-2.5") 
 ;4c 
Sand 0.06-2mm (gritty) 	 Mifl grey, shell fi-agmeutsTTK 

Sih 0.004-0.06 mm 


Clay < 0.004 mm (slick) 

A-6 Appendix A-l: Habitat Assessment and Physicochemical Characterization Field Data Sheets 
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HABITAT ASSESSMENT FIELD DATA SHEET— HIGH GRADIENT STREAMS (FRONT) 

STREAM NAME LOCATION 

STATION ritfvi 7 RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET' AGENCY 

INVESTIGATORS -P/**-^ C | 

FORM COMPLETED BY ' DATE 3'^''HO 1 REASON FOR SURVEY 
TIME [  l J ^ - ^ AM PM 

Condition Category' 

Optimal SuhopiimaJ^ Marginal 

Greatei' fhan 70% of 40-70% mis of stable 20-40% mis of stable Less than 20% stable 
snbsti'ate favorable foi- habilat; well-suited for halntat; habitat habitat; lack of habitat i 
epifaunal colonization full colonization availability less than obvious; substrate 
and fî h cover; mis of potential; adeouate desii'able; substi'ate unstable or lacking
suag^, submerged logs, habitat for mamtenance fi'equentlv disturbed or 
undercut banks, cobble ofpopulations; presence removed! 
or other stable babitat of additional substrate in 
and at stage to allo^' full the form of newfall, hat 
colonization poteotial not yet prepai-ed for 
(i.e., logs/snags that ai-e colonization (ma^' rate at 
pqt new fall aud tffll high end of scale). 
traiisient). 

iVtffi^43 \2 -IK Ifiil:?^ n 
Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and 
boulder particles ai'e 0- boulder particles are 25- boulder particles are 50- boulder particles are 
25% surrounded by fine 5(1% surrounded by fine 75% soiTounded by fine more than 75% 
sediment Layering of sediment. sediment surrounded by fine 
cobble provides div itv sediment 
ofniche space. 

jSt-)H; 1,3 ^ .12 : 1 1 . y ^ j ^ A ^ M T M ^ ^̂ ^̂ Ŝ 	 ,̂ ; * 
All four ^'elocitj,'/depth Only 3 of tbe 4 regimes Only 2 ofthe 4 habitat Dominated by 1 

regimes present (slow- present (if fast-shallow regimes present (if fast- velocity/depth regin 

deep, slow-shallow, fast- missing, score lower shallow or stow-shallo^^' (usually slow-deep). 

deep, fast-shallow). than if missing other core lo>v). 

(Slow is < 0.3 m/s, deep regimes). 

is > 0.5 m.) 


20i 	 H.12 .11 v i > : ^ ^ ^ ^ , ; ^ : ^ -A:..*.Mmim 
Little or uo enlai'^ement Moderate deposition of Heavy deposits of fine 
of islands or point bars bar formation, mostly new gra^'el, sand or fine material, increased bar 
and less than 5% of the from £rave|, sand or fine sediment on old and new development; more thau 
bottom affected by sediment; 5-30% ofthe bars; 30-50% ofthe 50% ofthe bottom 
sediment deposition. bottom affected; slight bottom affected; changing frequently; 

deposition in pools. 	 sediment deposits at pools almost absent due 
obstructions, to substantial sediment 
constrictions, and bends; deposition. 
moderate deposition of 
pools prei'alent 

£^;,14i;>13 ,12̂  11 WM^ I ^""^^ ^^mmî md. 
Water reaches base of Water fills >75% ofthe Water fills 25-75% of Very littie water in 
both lower banks, and available channel; or the available channeL channel and mostly 
minimal amount of <25% of channel and/or rifQe substrates present as standing 
channel substrate is substrate is esposed. are mostlv esposed. pools. 
exposed. 

mi i l-wji •  m j > ^ !. $.M:-'.J4.>-ii3!.. 12 .11 '--T:SAZP':££3'(^\ is..^*''^JM.:'Xi 

" Bioassessment Protocols For Use in Streams and Wadeable Rivers: Peripliyton. Bentiiic 
vertebrates, and Fislt. Second Edition - Form 2 



K+^ 
HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK) 

Condition 
Habitat Optimal Suboptimal Pjjiqmptpi-

Chauuelization or Some channelization 
6. Channel diedging absent or present, usually iu aieas 
Alteration minimal; stream with ofbiidge abutments: 

norma] paHei-n. 	 evidence of past 
channehzation, i.e.. 
dredging, (greater than 
past 20 yr) may be 
present, but recent 
channelization is not 
pieseiil. .̂  

SCORE 20 19 18 Ix---" 16 15 14 13 12 11 

Occurrence of riffles 	 Occunence of riffles 
7. Frequency of 	 relatively fiequent; ratio infrequent; distance 
Riffles	 (or beuds) of distance betneeu betiveen liffles divided 

rifQes divided by width by Ihe width of Ihe 
ofthe stream <7:1 stream is between 7 to 
(generally 5 to 7); 15. 
variety ofhabiiat is key. _̂  

s 
u Iu stieam! wheie lifOes 


are continuous. 

placement of boulders or 

othei- large, natural 
^ obstruction is important 

SCORE 20 19 18 17 16 15 14 (13'̂ 12 11 

Bauks stable; evidence 	 Moderatelj- stable; 
S. Bank Stabilitr 	 of erosion or bank infrequent, smaD aieas of 

o 	 (score each bank) failuie absent or erosion mostly healed 
minimal; tittle potential oier. 5-30% of bank in ^ 

•  o 	 Note: determine left for fiitm-e problems. reach has areas of 

orrigbtsidebj" <S% of bank affected. erosion. 

facing donustream. 


1 SCORE <LB) Left Bank 10 9 S 7 CO 
w SCORE (RB) RightB.aiik.lO 9 8 7 (6-^ 
_g 
C MoreILan90% ofthe 	 70-90% ofthe 

•i; 	 9. Vegetative stieambank surfaces and streambank surfaces 

Pro tee tio n (score immed^ate ripanan zone covered by native 
1 each bank) coiered by native vegetation, but one class 

vegetation, including of plants is not wclli. 	 trees, uudei story shi-ubs. i-epi-esenf ed; disi-uplion 
or nonwoody evident but not atfecting 
maciophjtes; i egetative full plant groMth 
disruption through potential to any gieat 
glazing or mowing extent; more than one-
minimal or not evident; half of the poteutial plant 
almost all plants allowed stubble height 
to grow naturallv. lemaiiiin^. 

SCORE (LB) Left. Bank 10 9 (%J 7 6 

SCORE (RB) RightBank 10 9 16  1 6 
Widthofripariaiizoue 	 Width of riparian zone 

ID. Riparian >1S meters; human 12-18 meters; human 
\ egetative Zone activities (i.e., paiking activities have impacted 
Width (score each lots, roadbeds, clear- zone only minimally. 
bank lipaiian zone) cuts, lawns, or crops) 

have uot impacted zone. 
SCORE^ (LB) Left Bank 10 9 ( i ) 7 6 

^-TWJ 
SCORE (RB) 	 8 7 6

Right Beuk(lO \ . 9 

Total Score. 

Categoiy 

Margiual 

Channelization may be 
extensive; embankments 
or shoiiug sti-uctiires 
present ou both banks; 
and 40 to 80»/o ofstieam 
I each chauuelized aud 
disi-upted. 

10 9 8 7	 6 

Occasional liftle or 
bend; bottom contouis 
piovide some habitat; 
distance between riffles 
divided by the width of 
Ihe stream is between 15 
lo 25. 

10 9 8 7	 6 

Moderately unstable; 30
60% ofbank iu reach has 
areas of erosion; high 
erosion potential during 
floods. 

5 4 3 

5 4 3 

50-70% ofthe 
stieambank surfaces 
covered by yegetation; 
disiiiption.obvious; 
p.atches of bare soil or 
closely cropped 
vegetation common; less 
thau one-half of the 
pojeptial pliuit stubble 
height lemaining. 

5 4 3 

5 ' 4 - 3 

Width of riparian zone 
6-12 meteis; human 
activities have impacted 
zone a great deal. 

5 4 3 

5 4 3 

Poor 

Bauks shored with 
gabion oi cement; over 
80% ofthe sti-eam i-each 
channelized aud 
disrupted. Instieam 
habitat greatly altered or 
removed entirely. 

5 4 3 2 1 0 

Generally all flat w ater 
01- shallow riffles; poor 
habitat; distauce between 
riffles divided by the 
width of the sti-eam is a 
ratio of >25. 

5 4 3 2 1 0 

Unstable; many eroded 
areas; "raw" areas 
fiequent along siraigbl 
sections aud bends; 
obvious bauk sloughing; 
60-100% ofbank has 
erosional scars. 

2 1 ' P » 

Less than 50% of Ihe 
stieambank suitaces 
covered by vegetation; , 
disi-uption of stieambank 
vegetation is very high; 
vegetation has been 
removed to 
5 centimeters oi- less iu 
average stubble height. 

2 ' 1 -• TO.'-* 

2 - V^-.:j^<««0-kj 

^Mdth of lipaiian zone 
<6 meters: little or uo 
lipaiian vegetation due 
to human activities. 

' •• '1$£^2 
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PHYSICAL CHARACTERIZATIONAVATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAM NAME 	 LOCATION 

ST.\TION ( f i \ ( " > f 3 RIVEftMHe 	 STREAM CLASS 

LAT LONG 	 RIVTR BASIN 

STORET It 	 AGENCY 

ESTESTIGATORS " ^ ^  ̂  C f "	 1 

EORM COMPLETED BY 	 DATE ."? • T i t ^  C 'f J  M REASON FOR Sl"Rl"EY 
TIME / -Wtf ' AM ^ A A 

WEATHER N»w	 Past 24 Has theie been a heavv lain in the last 7 days? 
CONDiTIONS hours QYes QNo ' 

Q storm (heavy rain) Q . 7 % <-fo 
Q u in f r i adyn iu ) Q A,r T e m p e r a t u r e - ^ ' C 
Q sliowei-s (iuteiinitteiil) Q ontt :fdU ^iSi— Vockmd cover Q K 
Q clear/snnny O--" 

SITE LOCATION/MAP Draw a map ofthe site »nd indicate the areas sampled (oi- attach a photograph) 

STREAM 
CHARACTERIZATIONf 

Stpiam Subsystem
CTPaennial Q Inlei-ntiHent Q Tidal

 Stream Type 
 QColdwalei a^»r 

Slieam Origin Catchment Area_ 
Q Glacial Q Spiiug-fed 
Q Non-glacial montane Q Mixture of origins 
Q Sivamp aud bog Q Othei-

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton. Benthic 
Macroinvertebrates, and Fish, Second Edition - Form I A-5 



3f\(^ PHYSICAL CHARACTERlZATIOrs'AVATER QUALITY FIELD DALA SHEET 
(BACK) 

WATERSHED 	 Predominant Surrounding Landuse Local WatershedNPS Pollution 
FEATURES 	 (S^oiest Q Commercial Q No evidence Biom« potential souices ' 

Q Field/Pasture Q Industnal Q Obvious sources 
O Apiicultural O Olhcr 
©"''Residential Local Watershed Erosion 

O-None Q Moderate Q Heavy 

RIPARIAN Indicate the dominant type and record the domiuant species present 
VEGET.\TION IBTYees B'Shrubs Q Grasses Q Herbaceous 
(18 meter buffer) 


domiuant species present 


INSTREAM Estimated Reach Length / r^ m Cauopy Cover 
FEATURES ^ Q Partly open (&"Part^• shaded Q Shaded 

Estimated Stream Width ? " (  ! fn 
«. Hioh n ater Mark m 

Sampling Reach .\i-ea ,  3 m* 
Proportion ofReach Represented by Stream 

Area in km' (m'slOOO) kw" Mo.rpholoav Tvpes 
. : - • • - i= - - - O-Riffte pO %- B ^ u n j  d % 

Estimaled Stream Depth O' 3 m 0 Pool % 

Surface Velocity mtsttc Channelized S^es 0 N o ' " V ' . V T l 
(at thalweg) t i n  - P<"^f^ 

Dam Present Q Yes Q-No 

LARGE WOODY LWD m' 

DEBRIS 


Densitv of LWD m'/km- (LWD/ i-each area) 

AQLATIC Indicate the dominant type aud record the dominant species piesenl 
VEGETATION / Q Rooted emergent ' Q Rooted submeigent Q Rooted floating Q Free floating 

Q Floating .\lgae Q .\ttached .Algae 

dominant snecies Die sent AJA 
Portion ofthe reach with aquatic vegetation *A 

WATER QUALITY Temperature 2.3*'?'" C Wajtr Odors 
.) g G"NormaLNoue Q Sewage 

Sueciflc Conductance X C  ? 0 Petroleum 0 Chemical 
, „ Q Fishv 0 Othei-

Dissolved Osveen IH J 
y -- Water Suiface Oils 

r  H U> I 1 0 Slick 0 Sheen Q Globs Q Flecks 
(D-None 0 Other 

Turbiditv 
t y f»T—' c^^-— Turbiditv (if uot measured) 

WO Insti-umenI Used i ' i i  - « 5 5>CTeai- ' Q Shghtly tmtid Q Turbid 
Q Opaque Q Suined Q Other 

SEDIMENT/ Odors Deposits 
SUBSTRATE (D-Koi-mal Q Sewage Q Petioleum Q Sludge Q Sawdust Q Paper flber QSand 

"O Chemical D .\naerobic O None O Relict shells 0 Other 
Q Othei-

Looking at stones which are not deeply 
Oils, embedded, are the undersides black in color? 
«>kbsenl Q Shght Q Moderate Q Profuse d Yes O-?0 

INORGANIC SUBSTRATE COMPONENTS ORG.ANIC SUBSTRATE COMPONENTS 
(should add up to 100%) (does uot necessarily add up to 100U) 

Substrate 
Type 

Diameter % Composition in 
Sampling Reach 

Subitrnle 
Tv-pe 

Characteristic % Composition In 
Sampling Area 

Bedrock 

Boulder > 256 mm (10") 

DetriiLK sticks, wood, coarse plant 
materials (CPOM) 

C>iW>le 

Gravel 

64-256 mm (2.5"-10") 

2-64 mm (0.1 "-2.5") 

^  0 
?n 

MucVMud black, 1 eiT fine oiganic 
(FPOM) • 

Sand 0.06-2mm (gritty) . -uO Mvl grey, shell fragments 

Silt 0.004-0.06 mm 

Clav < 0.004 mm (slick) 
If 
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H A B I T A T A S S E S S M E N T F I E L D D A T A S H E E T — H I G H G R A D I E N T S T R E A M S ( F R O N T ) 

STREAM NAME 	 LOCATiON 

STATION 'AP/CS RIVERMiLE STREAM CLASS 

LAT LONG RiVER BASiN 

STORET# 	 AGENCY 

INVESTIGMOFS -yOvL, C/'- \ 

FORM COMPLETED BY fl^ Mhhkup) REASON FOR SURVEY 

—XP/A_ 

Condition Category 

Optimal Suboptimal Marginal Poor 

Greater than 70% of 	 40-70% mis of stable 20-40% mis of stable Less than 20% staflf 
I. EpUiiiiiiti] 	 substrate favorable for habitat; well-suited for habitat; liabitat habitat; lack of habitat is 
Substi'ate/ epifaunal colonization fuU colonizatiou availability less than obvious; substrate 
Available Cover and fish coier; mis of potential; adequate desirable; substrate unstable or lacking. 

snags, submerged logs, habitat for maintenance frequently distuibed or 
undercut banks, cobble of populations; presence removed. 
or othei- stable habitat of additional substrate in 
aud at stage to allow full the foim of newfall, but 
colonization poteutial uot yet piepaied for 
(i.e., logs/suags that are colonization (mav rate at 
nitt new fall aud noj high end of scale). 
transient). 

SCORE 	 »?j;.afi j j l4Sjv ,^3 i ,12..-I.l:r .•ioj-,::'9;j£Cs-,-:; 7 ;^ i l i . i ? i ; i 

Gravel, cobble, and 	 Gravel, cobble, aud Gravel, cobble, and Giavel,cobble, aud 
2.	 Eiubeddedness boulder particles aie 0- boulder particles aie 25- bouldei pai tides are 50- boulder particles ai-e 

25% sm-i-ouuded by flue 50% smToimded by flue 75% surrounded by flue more than 75% 
sediment Layeiiug of sedimeut. sedimeut. suri-ounded by fine 
cobble piovides diversity sediment 
ofniche space. 

A , A ftfAfeJ7: 3 - > « Q 3 L > I 2 11;, 10..-:. ^i , : ; .a ::?•: ^.^ l4.' 
.\H four veto city'depth 	 Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1 
regimes present (slow-	 present (if fast-shallow is regimes present (if fast- velocity/depth regime 

Regime 	 deep, slow-shallow, fast- missing, scoie lower shallow or slow-shallow (usually slow-deep). 
deep, fasl-shallow). than if^nissiug otliei- ai-e missing, score low). 
(Slow is < 0.3 m/s, deep legimes). 
is > 0.5 m.) 

3. Velocitj-Oepth 

10V..J>."v--.-8 ._< 7;>"jS; x m ^ ^ ^ l ^ i ^ i i ^ 	 ' ^ • i  M i M 
Little 01 uo enlargement 	 Some new increase in -: Modeiate deposition of Heavy deposits of fine 

4. Sediment 	 of islands or point bars bar formation, mosilj- new gravel, sand or fine mateiial, increased bai' 
Deposition 	 aud less than 5% ofthe from gravel, sand or flue sediment on old and new- development; moie than 

boltom affected by sediment; 5-30% of flie" bars; 30-50% of the 50% ofthe bottom 
sediment deposition. bottom affected; slight bottom affected; changing frequeuflv; 

deposition	 iu pools. sedimeut deposits at pools almost absen! due 
obsti-uctious. to substantial sedimeut 
"•constiictions, aud bends; deposition. 
moderate deposition of 
pools prevalent 

' fi::;M-i', I T is»	 i t !=lS^;•)ir.>l? 	 W'f^TJ^:i^.Mi 
tt ater reaches base of WatM-filJs >75% of (be Water flUs 25-75% of \ei-y little water iu 

5,. Channel Flow both lower banks, aud available diamiel; oi'.% the available channel, channel aud mostly 
Status minimal amouut of <25% of chamiel and'or ritfle substrates present as standing 

channel substrate is 	 ai-e mostly esposed. pools. substrate î  exposed. 
esposed. 

i;;i^;-i7^:-i«: £i&3!£-V-J.3'.,-12 - i t ; JO.-', 9:.-"4&. ,.-7',v;!t>' i ^ j * i m M ; & -

Bioassessment Protocols F o r Use in s treams and Wadeable Rivers: Periptiyton. Bentliic 
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK) 1̂^ i^ 
Condition Categoiy	 |

Habitat 
Parameter Oplimal Suboptimal Maiginal Poor 

Channelization oi-	 Some channelization Channelization mav be Banks slioied with 
6. Chauuel dredging absent or present, usually in ai-eas extensive; embankments gabion or cement; oi"ei-
Alteration minimal; sheam with ofbii^e abutments; oi- shoring structures 80% of the stieam i-each 

noi-mal pattern. 	 evidence of past present on both banks; channehzed and 
channelization, i.e.. and 40 to 80% of sti-eam disiiipted. lusti-eam 
diedguig, (gi-ealei- than reach channelized and habitat greatly allei-ed m-
past 20 VT) may be disrupted- i-emoved entirely. 
present, but i-ecenf 
channelization is not 
liresent. 

SCORE 	 20 19 18 17 16 ( f | 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0 

Occurrence of lifftes 	 Occasional lifQe oi- Geuerallv aH flat watei
7. Frequency of 	 relatively fi-equeut: lado iufiequent; distance bend; bottom contouis or shallow" riffles; pooi-
Riffles (01- bends) 	 of (Ustauce between-—" betiveen rifftes divided provide some liabitat;— liabitat; distance between 

liffles divided bv width bv Uie width of tiie distauce between ritfles liffles divided bv the 
ofthe stieam <7:1 sti-eam is betiveeu 7 f o divided bv the width of width of the stream is a 
generally 5 io 7); 15. the stream is betiveen 15 ratto of>25. 
vaiielv of habitat is key. lo 25. 
iu stieams wliere riffles 

u ai-e continuous, 

placement of bouldeis or 


. i . olhei- lai-ge, natui-al 

E obstruction is impoilant. 

SCORE 20	 .'f<.T)lS 17 1(5 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
IB 

Bauks stable; evidence 	 ZModeratelv stable; Modeiately unstable; 30- Instable; many eroded 
44 	 8. Bank Stabililv oferosionorbank iufiequent, small ai-eas of 60% of bank in reach has aieas; "raw" areas 

(scoie each bauk) failure absent or eiosion mosfty healed areas of ei-osion;^high frequent along stiaigbl 
fj 	 minimal; httle potential over. 5^0% of bauk in erosion poteutial during sections and bends; 

Note: detei-iuiue left foi- fiitm-e problems. i-eacb has aieas of floods. obvious bauk sloughing; 
or light side by <5% of bank affected. eiosion. 60-100% of bank has & facing dov\-usti-eam. 	 eiosional scais. 

SCORE (LB) Left Bank 10 9 (£) 7 6 5 4 3 2  1 0 
V -' 
o 	 SCORE (RB) RightBank 10 9 (f) ^ .7 6 5 4 3 , . • ' • • - - ( : ' I . " . . . 0 y -
r More than 90% ofthe 	 70-90% of the 50-70% of Uie Less than 50% ofthe 

9. Vegetative sli-eambank sui-faces and sti-eambaiik suifaces stieambank sm-faces stieambank surfaces 
Piotection (score immediale lipaiian zone coveied bv native coi ered bv vegelaliou; covered bv vegetation; ^ each bank) 	 coi eied by native vegetation, but one class disi-uption obvious; disi-uptton of stteambank 

c 	 vegetation, including of plants is not weD- patches of baie soil or vegetation is veiT high; 
trees, understoi-y shrubs. represented; disi-uption closelv cropped vegetation has been 
or nonwoody evident hut not affecting vegetation common; less removed to 
maciophvtes; vegetative full plant gionth than one-lialf of the 5 centtmeters or less in 
disinption thi-ough poteutial lo anv gi-eat potential plant stubble ai erage stubble height. 
glazing or mov\iug estent; moi-e than one- height lem a iniug. 
minimal oi- uot ei ideut; half of the poteutial plant 
almost all plants allowed stubble height 
to grow natmallv. remainine. 

SCORE ^ (LB) 	 LeftBank 10 9 8 / 6 5 4 3 2 - O ''Q 

SCORE (RB) 	RightBank 10 9 % &I 6 5 4 3 V i l . • ' 1...S* 0 . . 

Width of liparian zone 	 Width of lipaiian zone Width of riparian zone ttidth of lipaiian zone 
10. R^iaiiau >18 metei-s; human 12-18 metei-s; human 6-12 melei-s; human <(i meters: little or no 
Vegetative Zone activities (i.e., parking acliiities have unpacted actii iftes have impacted ripariau vegetation due 
Width (score each lots, roadbeds, clear- zone only mimmallv. zone a great deal. to human activities. 
bank lipariaiizoue) cuts, lawns, or ciops) 

SCORE (LB) 	LeftBank 10 9 8 7 6 5 4 3 2 i "• *©> : 

SCORE (RB) 	RightBank 10 9 /tf7 7 6 5 4 3 2 i v - E O . V 

Total Score, 
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PHYSICAL CHARACTERIZATIONAVATER QUALITY FIELD DATA SHEET 
(FRONT) 

SIRE*I NAME "'il-rJ^'-^jfiKt^-y/h'' LOCATION 

STATION I l A f A X RIVFRMITF STBiE.iVl CLASS 

LAT LONG RI\T;R BASIN 

STORET # .AGENCY 

INVESTIGATORS -~p/%->--'' j 

CL 
REASON FOR SURIEY 

TIME a*/ft, A M  / CM 
FORVl COMPLETED BY WJEfOu^fo/ /* 

WEATHER N o t Past 24 Has there been," heavv rain,in, the last 7 davs? 
CONDITIONS h o o r S Q Yes Q-Nb ' 

• storm (heavy rain) Q Air T e m p e r a t u r e ' ' - •  " CD rain (steady rain) Q 
Q showers (intermittent) Q, rwhw 

%cloud cover B T / ^ % 
cleai-/sunny 

SITE LOCATION/MAP Draw a map ofthe site aud indicate the areas sampled (or attach a photograph) 

STREAM Stream Subsystem Stream Type " " 
CHARACTERlZ.\TION QTcrennial Q Intermittent Q Tidal Q Coldwater QWaimwater 

Stream Origiu Catchment Area km* 
Q Glacial Q Spring-fed 
Q Non-glacial montane Q Misture of oiigins 
Q Swamp aud bog Q Other 

. 


Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, andFish, Second Edition - Form I A-5 



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK) ft? 
Coudilion Categoi-y 

Habitat 
Optimal Subopttmat Marginal Pooi-

Cliaimehzatton oi- Some chauuehzation Cliamiehzation may be Bauks shored with 
6. Channel di-edguig absent oi- preseut, usually in aieas extensive; embaukmeuls gabiou 01-cement; over 
Alteration minimal; sti-eam with ofbiidge abutments; or shoiiug sti-uctmes 80% ofthe stteam reach 

iioi-mal patteiii- evidence of past present ou both bauks; channelized aud 
channelization, i.e.. and 40 to 80% of stteam disrupted, fnsti-eam 

^	 ^ < ^ ^ d i e t ing , ^-eater than ivach channelized and habi^t greatly altered or 
past 20 yr) may be disrupted. remoi ed entirely. 
preseut, but recpnt 
channelization is uot 
preseut. 

SCORE 20 19 18 17 16 (15) 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Occm-|-ence of liffles ' Occurrence of liffles Occasional riffle or Generally all flat Hater 
7. Frequency of relatively fi-equeut; ratto 	 infrequent; distance bend.; bottom contours or shallow riffles; poor 
Riffle'	 ?&Tben-S)— oTdistauce between between liffles, divided provide some habitat; habitat; distance between 

liffles divided b  j width by the width oT tbe distance between riffles liffles divided by the 
ofthe stteam <7:1 sti-eam is between 7 to divided by the width of width of ihe stream is a 
(generally 5 to 7); 15. the stt-eaiii is betiveen 15 ratio of >25. 
vaiiety of habitat is key. to 25. ^ In stt-eams whei-e liffles 


5 
 ai-e coiittnuous. 
«• placement of boulders or p 
.c. other large, uattual 
•fi. 	 obstt-uctton is important 
£ 

SCORE 	 20 19 18 17 (16j 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Banks stable; evidence Moderately stable; Modeiately unstable; 30- Instable; many eioded 

1 8. Bauk Stabilitj- of eiosiou or bank infi-equent, smaU areas of 60% of bank in reach has areas; "raw" ai-eas 
(score each bauk) fiulure absent oi- eiosion mostly healed ai-eas of erosion; high fiequeul along stt-aight 

miuimal; httle potenttal over. 5-30% of bank in erosion potential during sections and bends; i Note: delei-mine left forfiitm-e problems. reach has ai-easof floods. obvious bank sloughing; 
s or right side by <5% of bank affected. erosion. 60-1110% of bank has 
3 facing downstream. 	 eiosional scais. 

Left Bauk 10 9 5 4 3 2 1 
£ 
il 	 SCORE (LB) 

XI SCORE._ (RB) Right Bauk 10 9 7?j 7 6 5 4 3 2 1  O — 
2 
C More than 90% ofthe 70-90% of Oie 50-70% ofthe LessUiaii50%ofthe 
« 9. \ 'egetaliie streambank sm-faces and 	 stteambank sm-fiices stteambank sm-^ces streambank suifaces 
E 	 Protection (score immediate riparian zone coveied by nattve covered by vegetation; covered by v^egetation; _ 

each bauk) covei-ed by uattve vegetatton, but one class disi-uptton obvious; disrupliou ofstt-eambanV ca. 	 vegetation, iucludiiig of plants is not well- patches of bare soil oi- vegetation is vei-y high; 
ttees, uudei-stoiy shrubs. i-qiresented; disruptton closely cropped vegetaliou lias beeu 
or nonwoody evident but not atiecf ing 1 egetatton common; less remoi ed to 
macrophytes; vegetativ e full plaut giowth than one-half of the 5 centimeters oi-less.in 
disruptton through potential plant stubble average stubble height potenttal to any great 
glazing or mowing extent; nm-e than one- height lemainiug. 
minunal oi- not evident; half of the potenttal plaut 
almost all plauls aUowed stubble_ height 
lo arow natmallv-. lemainino - » - J * * - 

SCORE (LB) 	LeftBank 10 9 8 7 6 ^ i . ";';Q. " «fa ' _ 

SCORE (RB) 	RightBank 10. 9 8 m 6 -i 5 4 3 2 1 , r -^Ov 

Width of ripaiian zone \\idth of liiiaiian zone Width of lipaiian zone m d t h of ripariau zone 
10. Riparian >18 meteis; human 12-18 meters; human 6-12 metei-s; human <6 meters: hitle.or no 
Vegetative Zone acttvittes (i.e., paiking acttvities hive impacted activities have impacted lipa riau vegetation due 
Width (score each lots, roadbeds, deai- zone only minimally. zone a gi-eatdeal. to human activities. 
bank liparian zone) cuts, lawus, or crops) 

have not impacted zoue. 
SCORE <LB) 	I f tBauk 10 9 8 7 6 5 4 3 ^ » • * • ( & ? 

SCORE (RB) 	RightBank 10 9 (T) 7 6 5 4 3 2 i M>'. 

Total Score. 

%M>\ a^/i^J{^ 
^ ^ 
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT) 

STREAM NAME LOCATION 

STATION ' i \££ 2  - mVESMILE STREAil CLASS 

LAT LONG R I \ T :  R BASIN 

STORET AGENCY 

I W E S n G A T O R S — p / U f <£ <  ̂  | 

FORM COMPLETED BY ' 
^ ^ 'ap2'_/'^£YS/l 

REASON FOR SURVEY 

Condition Category 

Optimal Suboptimal M a r g i u a L _ ^ . Poor 

Greater than 70% of 40-70% mis ofstable 20-40% mis or stable Less thau 20% stable 
1. Epifaunal substrate favorable foi habitat; well-suited for liabUat; habitat habitat; lack of habitat is 
Subsli-ate/ epifaunal colonization fuU colonizatiou availabihty less than obvious; substtate 
Available Cover and fish cover; mis of potential; adequate desiiable; substrate unstable or lackiug. 

snags, submerged logs. habitat for maintenance frequeulh disturbed or 
undercut banks, cobble afpopulations;pi-esence removed. 
or other stable habitat of additional substrate in 
and at stage to allow full the form of newfall, but 
colonizatiou potenttal uot yet prepared foi
(i.e., logs/snags that are colonizatton (may rate at 
nnj new fall and not high end of scale). 
transient). 

15.tP: 12. IU^ <^^-%tm 
Gravel, cobble, aud Gravel, cobble, aud Gravel, cobble, and Gravel, cobble, and 

2. Embeddeduess 	 bouldei particles are 0- boulder parttcles are 2 5- boulder particles are 50- boulder parficles are 
25% surrounded by fine 50% surrounded by flue 75% smiounded by flue more thau 75% 
sediment. Layeiiug of sediment sediment surrounded by tine 
cobble provides diversity sedimeut. 
ofniche space. 

iQV.\1'̂ ! JVj" ̂ i-'jj ""-Jw? (ifnfffiJS. -IL Wr̂:. l . - i ' ^ i i j l ^ 
All four velocity ('depth Only 3 ofthe 4 legimes Only 2 of the 4 habitat Dominated by I 

3. Velocity/Depth 	 regimes present (stow- present (if fast-shallow is regimes pieseul (if fast- lelocity/depth legime 
Regime 	 deep, slow-shaUow, fast- missing, score lowei- shallow 01- slow-shallow (usually slow-deep). 

deep, fasl-shaUow). than if missing other ai-e missing, score low). 
(Slow is < 0.3 m/s, deep regimes). 
is > 0.5 m.) 

W^^.S03US^ •.iMHWI i3*MM«V io- 4si&-.'k<i-t-& i ^ i ^ i ^ 
little or no enlargement Some new increase in Moderate deposition of Heavy deposits of fine 
of islands or point bars bar formatton, mostly new giavel, sand oi'fine material, incieased bar 
and less than 5% ofthe from gravel, sand or fine sediment on old and new development; more than 
bottom affected b j sediment; 5-30% ofthe bari-,30-S0% ofthe 50% ofthe bottom 
sedimenl deposition. bottom affected; slight bottom affected; changing frequently; 

depositton in pools. sediment deposits at pools almost absent due 
obsti-uctions, to substantial sediment 
constrictions, and bends; deposition. 
modeiate deposition of 
pools prevalent 

HJ..^5.:i ^ M i ^ M  M ^iM*;.ili^ M 
Water reaches base of Water Alls >75% ofthe Water fills 25-75% of Vei y little water in 

S-. Channel Flow both lower bauks, and avaUable channel; or the available channel, channel and mostly 
Status minimal amount of <25%ofchaunel and'or liffle substtates present as stauding 

channel substrate is substrate is esposed. are mostly esposed. pools. 
espose^ 

< (̂fc^A^ l̂vTJ0i iliSia^i. iT/iJ 11 10.^9.'-8':,? j ; ' . ! ^ :  ̂  ik-^^a^Mj'^^

?Vt/Bioassessment Protocols For Use in streams andIVadeable Rivers: Peripliyton, Bentliic 
'"'^invertebrates, andFish, Second Edition - Form 2 



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADZENT STREAMS (BACK) f ^ 
Condition Category 

HQhitit 
Parameter Optimal Suboptimal Marginal Poor 

Cliamiehzatiou or 	 Some channelization Channelization may be Banks shored with 
6. Channel dredging absent oi- present, usually in areas extensive; embankments gabion or cement; over 
Alteration minimal, stream with of bridge abutments; or shonng structures 80% ofthe stream reach 

normal pattern. 	 evidence of past preseut on both banks; channelized and 
channehzation, i.e.. and 40 to 80% of sti-eam disrapted. Insti-eam 
dredging, (gi-eater than reach channelized and habitiit greatly altered or ^ ^ ^ ^ ' ^ past 20 yi-) may be disrupted. removed entirely. 

present but recent 

channelization is not 

present. 


SCORE 20 19 18 17 16 ( I s ) 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OccuiTeuce of nffles • 	 Occuireace of nffles Occasional nffle or Generally all flat water 
7. Frequency of i-elatively fi-equent; ratto iufiequent; distance bend; bottom contoms or shallow riffles; poor 

1 

Riffles (or bends) of distance between between nffles divided provide some habitaL habitat; distance between 
riffles divided by width by the width ofthe distance between riffles riffles divided by the 
ofthe stream <7:1 stream is between 7 to diiided by the width of width ofthe stream is a 
(generally 5 to 7); 15. the stream is between 15 ratio of >2 5. 
vaiiety of habitat is key. to 25. 
In sti-eams where nffles 
ai-e continuous. 

OS placement of boulders or 


^ other large, natural 

obstruction is important 
E 

SCORE 20 19 18 17 06, 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
c 

i Banks stable, evidence Moderately stable; Moderately unstable: 30- Unstable; many eroded 
8. Bank Stability of erosion or bank infi-equent, small areas of 60% ofbank in reach has areas; "raw" areas 
(score each bauk) feilure absent or erosion mostty healed. areas of erosion; high fi-equent along stiaight 1 minimal; httte potenttal over. 5-30% ofbank m erosion potential dunng sections and bends; 

^ Note: deteimine left for fiitm-e problems. reach has areas of floods. obvious bank sloughing; 
or right side by <5% ofbank affected. erosion. 60-100% ofbank has 
facing downstt-eam. erosional scars. 

5 SCORE (LB) Left Bank 10 9 	 5 4 3 2 1 0c ^ ., 1 ' 
SCORE (RB) RightBank 10 9 7^) --> ^ 5 4 3 2 1 P. " f̂ S 

Moi-e than 90% ofthe 70-90% ofthe 50-70% of tlie Less than 50% ofthe E 

if 
£ 9. Vegetative streambank surfaces aud stieambank sm-faces streambank surfaces streambank surfaces 
E Protection (score immediate riparian zoue covered by native covered by vegetation; covered by vegetation; 
2 each bank) covered by native vegetation, but one class disi-uption_ obvious; disruption of stieambank 

0. 	 vegetation, including of plants is not well- patches of bare soil or vegetation is very high; 
trees, undostory shnibs. represented; disruption closely cropped vegetation has been 
or nonwoody evident but not affecting vegetation common; less removed to 
macrophytes, vegetative fiill plant gi-owth thmi one-half ofthe 5 centimeters or less in 
disruption t h iou^ potential to any gi-eat potential plant stubble average stubble height 
grazing or mowing 	 extent, more tiian one- height remaining. 
minimal or nol evident, half of the potential plant 
almost all plants allowed shibble height 
to ei-ow naturallv- remainina. yyft^ 

SCORE (LB) Lefl Bank 10 9 8 7 6 5 4 QS (3) ' . ^« 
SCORE (RB) RightBank 10". 9 8 (fi 6 5 4 3 2 i... i^-^Ob.J 

Width ofripananzone 	 Width of riparian zone Widtli ofnpaiianzone Widdi of riparian zone 
10. Ripariau >18 meters; human 12-18 meters; human 6-12 meters; hmnan <6 meters: little or no 
Vegetative Zone activities (i.e., parking activities have impacted activities have impacted liparian vegetati_on due 
Width (score each lots, roadbeds, clear- zoue onlv miuimally. zone a great deal to human activities. 
bank ripanan zoue) cuts, lawns, or crops) 

have not impacted zone. 
SCORE (LB) LcftBank 10 9 8 7 6 5 4 3 ' • k£y^-. 
SCORE (RB) RightBank 10 9 	 5 4 3 2 1 :Xr:.r.̂  . .._ 

Total Score 

ff/itit) I (^ A '̂iolK 
W 
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PHYSICAL CHARACTERIZATIONAVATER QUALITY FIELD DATA SHEET 
^ ^ / \ (BACK) 

WATERSHED 	 Predominant Sun-omidiug Landuse Local Watershed NFS Poaulion 
Q Fcaesi Q Ccaniaeidal &f4o evidence Q Some poteiiM soui«es ^ 

FEATURES Q Field/Pasture Q hidiistrial Q Obvious som-ces 
OAgrieuHuia! Q Ottiei
"Residential Local Watershed Ei-osion 

Ofl>i<ttie Q Modeiate Q Heavy 

RIPARIAN 	 Indicate the dominanl type ))ud record tlie dommant spedes preseut 
'v'EGETATION O-Trecs Q Shmbs aXjiasses Q Hetbaceous 

dominant spedes present 
(18 meter buffer) 

INSTREAM Estimated Reach L e t ^ i f C > m Canopy Cover 
FEATURES Q Partly open 0-Partly ^ d e  d Q Shaded 

Estimated Stream Width ? • '  & m 
H i ^ Water Mark f m 

Samplii^ Reach Area > m' 
Propoition ofReach Rq)i-esented by Stream 

Area in km" (m'x 1000) knv Morpholoey Type 
% Qlfitfi <  g % 

Estimated Stieam Deptli 0<. "-> m 

Chauuelized Q Yes » i5o Sui-face Velodty \al-sec 
(it thalweg) Dam Pi-esent Q Yes Q-flo" 

LARGE WOODY 
DEBRIS 

Density of LWD mVfcnf (LWD/ reach area) 

AQUATIC Indicate the dominant type and i-ecord the dominant species preseut 
VEGETATION Q Rooted emei^eut Q Rooted submei^cn! Q Rooted floatii^ Q Free floatii^ 

Q Floating Algae Q Allached Al^ie 

dominant spedes present ^\k 
Portion ofthe reach wifli aquatic vegetali<m_ 

WATER QUALTTY 	 Temperahirp " - /  ' 7' 'C 
Q Sewage' 

S'pedfic Conductance f j  f O Chamcal v..-/ 
Dissoh'ed Oxygen J O 

Water Surface Oils " • 
Q Slid; Q Sheen Q Globs Q Hecks 
S-flone Q OIha: 

TH rb Idily ' 
Tiiibidity (if not measured) 

W Q histi-ument Used W-£J~.0 *> STtkar Q Slighlly tmbid Q Tmbid 
Q Opacf le Q Suined Q Other_ 

SEDIMENT/ 
SUBSTRATE 

Odors 
0 Noimal
Q Chemical

 Q Sewage
 Q Anaaobic

 Q Petroleum 
 Q Ncee 

Deposits 
Q Shxige Q Sawdust Q I^>er
Q Relict shdls Q Oliier__ 

fflier QSand 

Q Other 

Oik 
Lookim at stones which iQ-e uot deeply 
enibedded, are the undersides black in color? 

II w Absait Q Si i^ t ' Moderate Q Piofiae Q Yes B-tfo 

• - INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 
— (should add up to 100%) 	 (does uot necessarily add i:p to 100%) 

Substrate 
Type 

Di»ncl«r % Composition in 
S a n p l i ^ Reach 

Substiate 
Type 

Characteristic % Compositiou in 
Samphng Area 

tIedfiDcV 

BiMiUil > 256 mm (10") f̂  
DFtrilirt slicks, wood, coarse plant 

materials (CPOM) 

Cobble 

Gi-avel 

64-256 mm (2.5"-10") 

2-64 mm (0.1 "-2.5") 

Hd 
•kn 

^furt.Mud "• "Black. v&Tj fine oi-sanic 
(FPOM) 

Sand 0.06-2nim (p.itty) . h n  i Mart grey, shell fiagments 

Sin 

CTay 

0.004-0.06 mm 

< 0.004 mm (shcki - —  3 
A.-6 A p p e n d i x A - 1 : H a b i t a t A s s e s s m e n t a n d Phys icocheni fc .a l C h a r a c t e r i z a t i o n F i e l d D a t a s h e e t s - ' ' "  ̂  i 
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT) 

STREAM NAME 	 LOCATION 

STATION # " 1 ^  1 RJVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS p/V C L  - \ 

FORM COMPLETED BY 	 DATE Y - J i ^  O i REASON FOR SURVEY 

v_^ 

HIVE rrz-:f/L <*i*-' ™ 

.a 

% 

g-

J 
% 
£ 

•s 

E 

Couditiou Catefiory 

Habitat 


Optimal Suboptimal Mai'giual 

Gi-eatei- tbao 70% of 	 40-70% mis ofstable 20"0»/o mis ofstable 
1. Epifaunal subshate favoiable for habitat: well-suited for habitat; habitat 
Substrate/ epifaunal colouizatiou full colonization availabihty less than 
.\valiable Cover and tlsb coven mil of poteutial; adequate desiiable; substrate 

suags, submerged logs. habitat for mamtenance ftequeuth disturbed or 
undercut bauks, cobble ofpopulations; pi-esence i-emoied. 
or other stable habitat of additional substrate in 
and al stage to allow full the form of newfaU, but 
colouizatiou potential not let prepaied for 
(i.e., logs/suags thai ai-e colonization (mav late at 
not new fall aud not high end of scale). 
(lansient). 

SCORE 	 %&«.$) 13. 12 11 • l O . , . ' 9 , " - x i , " , ? ' J : " ^ '^i?:.iMMMtiiM 
Gravel, cobble, and 	 Gravel, cobble, and Gravel, cobble, and 

2.	 Embedded ness bouldei- particles are 0- boulder particles are 25- boulder particles are 50
25% sunouuded by fine 50% surrounded bv fine 75% suri-ounded b \ fine 
sediment Laveiing of sediment. sediment. 
cobble prorides diiei-sitv 
ofniche space. • 

SCORE 	 •20 vigiVis-.:.^?: 16 (15=) 14 1 3 12 11 10 ,9_",.'8i,^,-;';7.. .6.

AM four velocity/depth 	 Only 3 of the 4 regimes Onlv 2 of the 4 habitat 
3. \ elocitv/Depth 	 regimes present (slow- present (if fast-shallow is regimes present (if fast-
Regime 	 deep, slow-shallow, fast- missing, scoie lower shallow or slow-shallow 

deep, fast-shallow). flian if missing other ai-e missing, score low). 
(Slow is < 0.3 u\ s, deep legimes). 

SCORE 	 (is) 1 4 , 1 3 12 11 10 -9 . C:<^?_.ty, . £ ao..:i?v^ii'^.^.ii-'V 

Little or uo eulargemeut 	 Some new increase in Modeiate deposition of 
4. Sedimeut 	 of islands or point bars bai- formation, mostly new gravel, sand or fine 
Deposlliou 	 aud less than 5% ofthe from gravel, sand or tine sediment ou old and new 

boilom affected by sediment: ^-30% offlie bai-s; 30-50% of Ibe 
sediment deposition. bottom affected: slight bottom afiected; 

deposition	 in pools. sediment deposits at 
obstructions, 
constrictions, aud bends; 
modei-ate deposition of 
pools prevalent 

SCORE 	 '••]%• 14 :13 .12 11 10.^:'-,9^^"5£?£;5K :<ji i»=<SA''t!.;:'>,1-"i'-"§. 
Water reaches base of 	 Water fiUs >75% ofthe Watei- fills 25-75% of 

5. Chauuel Flow 	 both lower banks, aud available chauuel; or the available channel. 
Status 	 minimal amount of <25% of channel and/or liffie substrates 

chauuel substiate is substrate is exposed. ai-e mosth- esposed. 
e^qiosed-

SCORE 	 >;P.U4??wSvn. 16 .•,15".,14. 13 12 11 10 5 . ;.-8..-7-..',6,. 

, 

Poor 

Less than 20% stable 

habitat; lack of habitat is 

obvious; substrate 

unstable or lackiug. 


m^^^^m 
Gravel, cobble, and 
boulder particles are 
more thau 75% 
suirounded by fine 
sediment. 

v5.:-4iii.^-Xv":a-

Dominated by 1 
velocifv/depth regime 
(usually slow-deep). 

-.5 •.:L.X.{X'.^^~ 
Heai"v deposits of fine 
matei-ial, mcreased bar 
development; more than 
50% ofthe bottom 
changing fiequentlv; 
pools almost absent due 
lo substantial sediment 
deposition. 

um^^m^ 
Ven Utile water in 
channel and mostly 
present as standing 
pools. 

i i j i^J.J^X:^X^ 

t Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
''invertebrates, andFish, Second Edition - Form 2 A-7 
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f HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK) 

^ 
Condition Category

Ilabi^m 
Parameter Optimal Subopfinial Marginal Poor 

Channelization or Some channelization Channelization may be Banks shored with 
6 Channel dredging absenl or present, usually in ai-eas extensive; embankments gabion or cement; over 
Alteration minimal; stream wuh of bridge abutments; or shoring structures 80% ofthe stream reach 

normal panem. 	 evidence of past present on both banks: channehzed and 
channelization, i.e.. and 40 to 80% of sti-eam dismpted Instream 
dredging, (greater than reach channelized and habitat gTeatiy altered or 
past 20 yr) may be disrupted. removed entirely. 
present but recent 
channehzation is noi 

-'V-- present. 
SCORE 20 /J<)^) 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2  1 0 

Occmreuce of nffles 	 Occuirence of riffles Occasional nffle or Generally ah flat water 
7. Frequency of 	 relahvely frequent; ratio infrequent, distance bend; bottom contours or shallow riffles; poor 
Riffles (or bends) 	 of distance between between pffles divided provide some habitat. habitat; distance between 

riffles divided by width by the width ofthe distance between riffles riffles divided by the 
ofthe stieam <7,1 sfream is between 7 to divided by the width of width ofthe stream is a 
(generally S to 7); 15. the stream IS between 15 ratio of>25. 
vanety ofhabitat is key. to 25. 

V Iu streams where riffles 

ai-e continuous.
!OC placement of boulders or 


.g other large, natural 

obsti-uction IS important 


SCORE 20 19 fo)\l 16 15 14 13 12 1! 10 9 " 8 7 6 5 4 3 2  1 0 
c 

Banks stable; evidence Moderately stable; Moderately unstable; 30- Unstable; many eroded 
8 Bank Stability of erosion or bank infrequent, small areas of 60% ofbank in reach has areas; "raw" areas 

m (_score each bant) failure absent or erosion mostly healed areas of erosion; high frequent along straight 
minimal: little poteutial over. 5-30% ofbank in erosion potential during sections and bends;i Note: determine lefl for future problems. reach has areas of floods. obvious bank sloughing; 

or right side by <5% ofbank affected. erosion 60-100% ofbank has
• a2 
a facing downstream 	 erosional scars. 
1 SCORE (LB) 	Left Bank 10 9 5 4 3 2 1 0 
4 (^K) ' ** 
iS SCORE . (RB) 	 RightBank 10 9 V®'' r 6 5 4 3 .2 1 .... .o 
& More than 90% ofthe 	 70-90% ofthe 50-70% offlie Less than 50% ofthe 

r 9. Vegetative streambank surfaces and streambank surfeces stieambank surfaces streambank surfaces 
Protection [score immediate ripanan zone covei-ed by iiahve covered by vegetation; covered by vegetation; 

b each bank) covered by native vegetation, but one class disruption obvious; disruption of streambank 
a. 	 vegetatton, including of plants is not well- patches of bare soil or vegetation is very high; 

trees, understory shrubs represented; disn^tion closely cropped vegetation has been 
or nonwoody evident but not affecting vegetation common; less removed to 
macTophytes; vegetative fiill plant growth than one-half of the 5 centimeters or less in 
disruption through potential lo any great potential plant stubble average stubble height. 
grazing or mowing extent, more than one- height remaimng. 
mimmal or not evident; half of the potential pianl 
almost all plants allowed stubble height 
to grow naturally. i-emaining. 

SCORE (LB) LeftBank !0 9 8 ( 7 ) 5 5 4 3 2 1 ""0 

SCORE (RB) 	RightBank 10 9 5 4 3 2 l-.X.O ../*J ' ^ 

Width of riparian zone 	 Width of lipaiian zone Width of riparian zone width of riparian zone 
10. Riparian >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters: little or no 
Vegetative Zone achvities (i.e., parking activities have impacted activities have impacted riparian vegetation due 
Width (score each lots, roadbeds, clear- zone only minimally. zone a great deal. to human activihes 
bauk ripaiian zone) CHls, lawns, or crops) 

have not impacted zone. 
SCORE (LB) LefiBaik 10 © 8 7 6 5 4 3 2 1 - 0 ; 

SCORE (RB) 	Rigiit Bank 10 ,ra) 8 7 6 5 4 3 

Total Score 

A-8 Appendix A-l: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 21 



V PHYSICAL CHARACTERJZATIONAVATER QUALITY FIELD DATA SHEET 
I J 3 ^ ^ 

WATERSHED 
FEATXIRES 

RIPARIAN 
VEGET.\TIO>" 
(18 meter bulfei) 

INSTREAM 
FEATLRES 

LARGE WOODY 
DEBRIS 

• " \ 

AQLATIC 
VEGETATIOX 

A^ 
WATER QUALITY 

SEDIMENT/ 
SUBSTRATE 

(BACK) 

Predominant Surrounding Landuse Local Watei-sbed NPS PoLutton 
(S'Foi-est Q Commeivial Q >"o evidence ^r'Some poteutial sources 
Q Pleld/Pasluie Q Indashial Q Obvious sources 
Q Agriculluial Q Other 
Q-Residemial Local Watershed Erosion 

Q-iMone Q Moderate Q Heai-y 

ludicate the dominant type and record the dominant species piesent 
'^Kfrees • Shrubs

dominant species present 

Estimated Reach Length  j ^  ' ^ 

Estimated Stream Width ^ i? iji 

Sampling Reach Area _ /  j ^ 

.Aiea in km' (m 'x 1000) krr 

Estimafed Stream Depth j J ^  S •" 

Surface VelQcity_ 
(at thalweg) 

m ' 

 Q Glasses Q Herbaceous 

Canopy Cover 
Q Parth open Q Paitlj- shaded S h a d e  d 

High Wafer Mark J m 

Proportion ofReach Represented by Stieam 
MOi-phology Types 
CHSf f l e_ iT l_% Q-R''iu 3-f % 
QPoo! % 

ChauneUzed Q Yes &f i a 

Dam Present S>Yes Q No 

Densitv ofLWD mWm- (LWD/ i-each area) 

Indicate tbe dominant type and recoid the domilnant species piesent 
Q Rooted emeigeut Q Roofed submeigent Q Rooted floating Q Fi-ee floaflug 
Q Floating Algae Q Attached Algae 

dominant species piesent 

Poition ofthe reach with aquatic legetatiou. 

Tempera tur»s3-Tn. " C 

Specific Condiictaiice g A J  Q 

Dissolved Oxvgen 7 ^ '( 

T u r K i d i t V = 

W Q Instrumeni Used 1 O J - 0 

Odors 
ICNormal Q Sewage Q Pehnleum 
Q Chemical Q Anaerobic Q Xoue 
Q Other 

OflS 
S"Absent Q Slight Q Moderate 

INORG.4XIC SUBSTRATE COMPONENTS 
(should add up to 100%) 

Substrate 
Type 

Bediock 

Boulder 

Cobble 

Gravil 

Sand 

Sill 

Clay 

Dl imt t r r 

>256 mm<10") 

64-256 mm {2.5"-10") 

2-64 mm (0.1 "-2.5") 

0.06-2mm (gritty) 

0.004-0.06 mm 

< 0.004 mm (slick) 

% Composition in 
Sampliug Reach 

Substiate 
Type 

Deti-itus 

^  ̂  Muck-Mud 

X "lO'^X 
H5 Marl 

% 
Water Odois 
(^-fSoi-mal/Kone Q Sewage 
Q Petroleuni Q Chemical 
QFisby Q Other 

Water Suiface Oils 
Q Slick Q Sbeen Q Globs Q Flecks 
O'ioue Q Other 

Tuibiditv (ifnot measured) 
B"Cleai- ' Q Sligbfly tmibid Q Tmbid 
Q Opaque Q Suined Q Other 

Deposits 
Q Sludge Q Sawdust Q Paper- fiber QSand 
Q ReKct sheDs Q Other 

Looking at stones which are not deeply 
embedded, arethe undersides black iu color? 

Q Pi-ofiise Q Yes 5Mfo 

ORGANIC SUBSTR.ATE COMPONENTS 
(does not uecessaiily add up to 100%) 

Characteristic 

sticks, wood, caaise plant 
materials (CPOM) 

black, ver\' fine organic 
(FPOM) 

gi-ey, sheD fiagments 

'•,• Composition in 
Sampling .Area 

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 

(FRONT) 


STREAM NAME LOCATION 

STATION IIUJf'L 1 RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET' AGENCY 

INVESTIGATORS ~~p/A-A c'— 1 

FORM COMPLETED BY ' DATE y^, J '1^0 i   ^ 
TIME^f<T( AM (™0 

REASON FOR SURVEY | 

WEATBER Non Past 24 Has there beejj-* heavy rain in the last 7 days? 
COND ITIOMS hours Q Yes  * W 

Q stonii (heavy rain) Q O U r<C'
O rain (steady rain) Q Air T e m p e r a t u i i " V " C 
Q showeis (intenmttent) 

%cloud covei/^7%o^ 
ckar/iuniny • 

SITE LOCATION/MAF Draw a map ofthe site and indicate the areas sampled (or attach a photograph) 

STUEAM 
CHARACTERIZATION 

5lf ^*'" Subsystem 
MPeremiial Q Ihtennittent Q Tidal 

Slf tunTvpt 
e^an 

Stream Origin 
SiK 4(i»1
Q Non-glacial montane

 Q Spring-fed 
Q Mixture of origins 

CiKhtntM Ar*»_ V T  K 

Q Swamp and bog Q Other 

id Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
^invertebrates, andFish, Second Edition - Form I 



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT) 

STREAM NAME 	 LOCATION 

v_^ STATIOM tJ^ 'J iL t 1 RnTRMILE STREAM CLASS 


LAT LONG RIVER BASIN 
 1 
STORETS 	 AGENCY J 

INVESTIGATORS '^jfa- C L  -	 \ 

FORM COMPLETED BY 	 DATE Y - J ^  a } ^-r-J REASON FOR SURVEY 
TIME / r f ^ z L * M ( W ^ 1 

•g 

i 
a. 

t 
2 

S 
£ 
E 
5 

JT 

Habitat 

Parameter 


I. Epifaunal 
Substrate/ 
Available Cover 

SCORE 

2. Embeddeduess 

SCORE 

3, Velocity/Depth 
Regime 

SCORE 

4. Sedimeut 
Deposition 

SCORE 

5. Channel Flow 
Status 

SCORE 

Optimal 

Gi^ater than 70% of 
subshate favorable for 
epifaunal colonization 
aud fish coier; mis of 
snags, submerged logs. 
undercut bauks, cobble 
or olbet- stable habitat 
and at stage to allow full 
colouizafion potential 
(i.e., logs/suags that ai-e 
nnt new faU and nnt 
tiansient). 

!M^l?i-:jJ8,>j7_ .56̂  

Giavel, cobble, aud 
boulder particles are 0
25% sunounded by fine 
sediment Layering of 
cobble pioi'ides diversitv 
ofniche space. 

•;20/:s:!?.38;"* I? , 16 

All four lelodtv/depth 
legimes present (slow
deep, slow-shallow, fast-
deep, fast-sballow). 
(Slow is < 0.3 m/s, deep 
is > 0.581.) 

104 1? /}S . .U J^ 
Little 01 uo enlargement 
of islands oi- point bars 
and less than :>% ofthe 
boltom affected bi
sediment deposition. 

i20."'^i9ya'8'-17..,16 

Water leaches base of 
both lower banks, and 
minimal amoani of 
chaunel substrate is 
esposed. 
"2Kgi9':-fl8;.-17 16 

Condition Category

Suboptimal Marginal 

40-70% mis ofstable 20-40% mix ofstable 
habitat; well-suited for habitat; liabitat 
full colouizafion availabiUtv less than 
potential; adequate desirable; substrate 
habitat for maintenance frequeufh' disturbed or 
ofpopulations; presence reraoved. 
of additional substrate in 
the form of newfall, but 
not yet piepared for 
colouizafion (may rate at 
high end of scale). 

:;15 . H . / f V  n .11. 10 9 .-,:.S;.i;-,7,/..,-.,-'\; 

Gi avel, cobble, and Giavel, cobble, and 
boulder parficles are 25- bouldei- parficles are 50
50% surrounded by fine 75% surrounded b\- fine 
sedh%nh'- '- . sedimeut. 

15 14 13 12 fd) 10 9 .8 , .:7';.^6_^-

Onlv 3 ofthe 4 legimes Only 2 of the 4 habitat 
present (if fast-shallow is regimes piesent (if fast-
missing, score loivei sjjalloiv or slow-shallow 
Uian ilmissiDg othei aic missing, score low). 
regimes). 

15 .14 ,13 , 12 11 10 9 . -8-..,,. 7 . 6 ; 

Some new iuci ease iu Modeiate deposition of 
bar formafiou, mostlj- new gravel, sand oi fine 
fiom gravel, sand or fine sediment on old aud new 
sediment; 5-30% ofthe bai-s; 30-5^% of t \ e . /  - . 
bottom affected; slight bottom afrccted; ' '• . 
deposition in pools. sedimeut deposits at 

obstructions, 
constrictions, and bends; 
moderate deposition of 
pools prevalent. 

i n 14 .13 12 U io 9- 'S ffmi 
Water fills >75% ofthe Water mis 25-75% of 
available channel; or the available channel. 
<25% of channel aud/or liflle subsh ates 
substrate is esposed. are mostlv esposed. 

. 15. £ > 13 12 11 10 9 8 7 ' •_ , '6, 

| 

Poor 

Less fliau 20% stable 

habitat; lack of habitat is 

obvious; substrate 

unstable or lackiug. 


^^^^H^^i^iM 
Gravel, cobble, aud 
bouldei-particles are 
more than 75% 
surrounded by line 
sediment. 

yr:,4,vp;\i>?;i;-;;0;. 

Dominated bv 1 
.velocity/ depth regime 
(usually sloiv-deep). 

^Sr..^-^ : ? , L ' X ^ 
HeavT deposits of fine 
material, increased bar 
development: more than 
50% ofthe bottom 
changing frequeutlv; 
pools almost absent due 
to substantial sedimeut 
deposition. 

;.-.is^^^i^&^ 
Very little water in 
chauuel and mostly 
present as standing 
pools. 

.•.i,-^:;3;':iii.;-ift' 

" Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton. Benthic 
'oinvertebrates, andFish, Second Edition - Form 2 
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK) 

* i - ^ ~ 
Condition Cat eg on' 

FUbiCai 

Parameter 
 Optimal Suboptirrul Marginal Poor ^ 

Channelization or Some channelizafion Channelization may be Banks shored with 
6 Channel dredging absent or present, usually m areas oylprtivo oinhiintmpiils gabion or cement; over 
Alteration minimal: stream with of bridge abutments; or shoring structures 80% ofthe stream reach 

noimal pattern. 	 evidence of past present on both banks; channelized and 
channelization, i.e , and 40 to 80% ofstieam disrupted. Instream 
dredging, (greater than reach channelized and habitat greaUy altered or 
past 20 yr) maybe disrupted. removed entirely. 
present but recent 
channelization is not 

« • present 

SCORE 	 •'20\'+ 19 IE 17 16 15 14 13 12 U. 10 9 8 7 6 5 4 3 2 1 0 

Occun-ence of riffles 	 Occurrence of iiflles Occasional riffle or Generally all flat water 
7. Frequency of 	 relatively frequent; ratio mfrequent; distance bend; bottom contours or shallow riffles; poor 
Riffles	 (or bends) of distance between between riffles divided pro\ide some habilat; habitat; distance between 

riffles divided by width by the width of the distance between riffles riffles divided by the 
ofthe stream <7 1 steeam is between 7 to 
(generally 5 to 7); 15. the stream is between 15 ratio of>25. 
variety ofhabitat is key. to 25. ^ in streams iiihorp nfflpî  

placement ofboulders or 

obstruction is important. 
i SCORE I''2gi) 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
M 

5 Banks stable; evidence Moderately stable; Moderately unstable: 30- Unstable; many eroded 
8. Bank Stability 	 of erosion or bank infrequent, smah areas of 60% ofbank in reach has areas; "raw" areas 
(score each bank) 	 failure absent or erosion mostly healed areas of erosion; high frequent along straight 

minimal; little potential over. 5-30% ofbank in erosion potential during sections and bends; i 

1 
Note delermme left for future problems. reach has areas of floods. obvious bank slouching; 
or right side by <5% ofbank affected. erosion. 60-100% ofbank has 
facing downstream. erosional scars. 

> 	 LeftBank 10 (9) 8 7 6 5 4 3 2 1 0SCORE (LB) 

.a 
 SCORE (RB) 	Riglit Bank 10 _fv- 8 7 6 5 4 3 2 I 0 ^ 

f 
H More than 90% ofthe 70-90% ofthe 50-70% ofthe Less than 50% ofthe 
Z 9. Vegetative streambank surfaces and streambank smfaces stieambank surfaces stieambank surfaces 
E Protection (score immediate nparian zone covered by native covered by vegetation; covered by vegetation: 
Q  i each bank) covered by native vegetation, but one class disruption obvious; disruption of sti-eambank 

;i! 	 0 

a. vegetation, including of plants is not well- patches of bai-e soil or vegetation is very high: 
hees, understory shi-ubs. represented; disnmtion closely cropped vegetation has been 
or nonwoody evident but not affecting vegetation common; less removed to 
macrophytes; vegetative full plant growth than one-half of the 5 centimeters or less m 
disruption through potential to any great potential plant stubble average stubble height. 
grazing or mowing extent; more than one- height remaming. 
mimmal or not evident; half of the potential plant 
almost all plants allowed stubble height 

SCORE (LB) 	LeftBank 10 (9J 8 7 6 5 4 3 2 1 0 • 

SCORE _ _ (RB) 	 RightBank 10 (9) 8 7 6 5 4 3 2 1 . . 0-.... 

Width of riparian zone Width of ripai-ian zon? Width of riparian zoue Width of riparian zone 
JO- R^iai-iau >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters: httle orno 
Vegetative Zone activihes (i.e., parking activities have impactwl activities have impacted riparian vegetation due 
Width (score each lots, roadbeds, clear- zone only minimally. zone a great deal. to human activities. 
bauk ripariau zone) cuts, lawns, or crops) 

have not impacted zone. 
SCORE (LB) LeftBank 10 9 8 7 6 5 4 3 0} ' ° 
SCORE , (RB) 	 RjglilBank(uT) 9 8 7 6 5 4 3 / 1 ' . 0 . 

.

Total Score, 

A-8 Appendix A-l: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form *J 
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V 

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 

(FRONT) 


STREAM NAME LOCATION 

STATION #J>0/ ' 'LXRIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS - T J 7 / 3 M , C  r | 

FORM COMPLETED BY ' j DATE S ^ v ' " ' 1 0..1 " " REASON FOR SURVEY 

- - p y  ̂  •nME_y_<"a^-'™ vy 

WEATHER Now Past 24 Has there beenji heavy rain in the last 7 days? 
CONDITIONS hours Q Yes GH'^T 

a storm (heavy rain) a 
a rain (steady rain) a Air Temperature3.7V?C 

Q showers (Intermittent) a 
'AQ %cloud cover 

0 - " dear/sunny Q 

SITE LOCATiOMJMAP Draw a map ofthe site and Indicate the areas sampled (or attach a photograph) 

l A  i 

^ ^ U i  f t'-h 

•̂  TU^^JS 

STlkEAM 
CHARACTEnilATION 

stream Subsystem 
Q Trtfinia ig Intermittent Q Tidal 

stream Type
CJCpold water

 ^ / 
 O'̂ Warmwater 

Stream Origin 
Q/Claclal 
0 Non-glacial montane 
0 Swamp and bog 

Q Spring4ed 
Q Mixture of origins 
Q Other 

Catchment Area ki 

^^•^^s&smentProtocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
invertebrates, andFish, Second Edition - Form I 



PHYSICAL CHARACTERIZATrONAVATER QUALITY FIELD DATA SHEET •I .f̂ ^ (BACK) 
I 

I 	 WATERSHED Predominant Surrounding Landuse Local WatershcdN-PS Pollution 
FEATURES 	 (ft"fS-cst Q Commercial Q No evidence €J Some potential sources 

Q Field/Pasture Q ludustiial Q Obvious sources 
Q Agricultuial Q Other 
Q Residential Local Watershed Erosion 

CNone Q Moderate Q Heavy 

RIPARIAN IndUate the dominant type and record the dominant species present 
VEGETATION .OS-Tiees Q Shrubs Q Gi-asses Q Herbaceous (18 meter buffer) 


dominant species present 


INSTREAM Estimated Reach Length \J ' m Canopy Cover 
FEATURES 

Estimated Stream Width 1 0 m 	 Q Partly open Q PaiHy shaded ©'Shadec 

Samphng Reach Area O m' 	 High Water Mark " [ - ^ m 

Area m km' (m'xlOOO) km 	 Proportion ofReach Represented by Stream 
Morphology-Types . 

Estimated Stream Depth ,0 Q. ,m Qjiiffle. C.,J> % ErRun CO % 

Surface Velocity oVsec Q Pool •' % 
(at thalweg) 

Channelized Q Yes OfJo * 
Dam Present Q-Yes QNo LARGE WOODY LWD 


DEBRIS 

Density of LWD m'.'km- (LWD/ reach area) 

AQUATIC Indicate the dominant type and record the dominant species present 
VEGETATION Q Rooted emergent Q Rooted siibmergent Q Rooted floating Q Free floating 

rr Q Floating Algae Q Attached Algae 

dominant species present 

Portion ofthe reach with aquatic vegetation_ f^ih 	 % 
WATER QUALITY TemperatHre»Ao^jj/f^ Wafer Odors 

StiOoimal/None Q Sewage 
Specific Conductance " P 0 (  J Q Petioleum Q Chemical 

Q Fishy Q Other 
Dissolved Oxygen _T7i;5l_ 

Wafer Surface Oils 
Q Shck Q Sheen Q Globs 
O-^Ione Q Other, 

Turbidity 
Turbidity (if not measured) 

WQ Instrument Used „ \l>Yr U b  - SKflear Q Shghtiy hu-bid Q Turbid 
Q Opaque Q Stained Q Other 

SEDIMENT/ 	 O^tirs Deposits 
SUBSTRATE 	 CSn'oimal Q Sewage Q Peti-oleum Q Sludge Q Sawdust Q Paper fiber Q Sand 

Q Chemical Q Anaerobic Q None Q Relict shells Q Other 
Q Other 

Looking at stones which are not deeply 
Oils embedded, are the undersides black in color? \J\]S iriiiubruiieu, flu:: i 
^Absent Q Slight Q Moderate Q Profuse . . . 9 ^ f .̂ ."'-"^° 

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 
(should add up to 100%) (does not necessarily add up to 10094) 

Substrate Dii meter % Composition in Sublicitr Characierislic % Composition in 
Type Sampling Reach Type Sampling Area 

Bedrock Dcitiiui. slides, wood, coarse plant 
matenals (CPOM) 

Boulder > 256 mm (10") r 

Cobble 64-256 mm (2.SMO") 	 Muck-Mud black, very fine organic ro (FPOM) 
Gcavcl 2-64mm(0 r-2 5") 

SAfld 0.06-2mm (gritty) 45^ Mirl gi-ey, shell fi-agmeuts 

SiJt 0.004-0.06 mm 

Clay < 0.004 mm (slick) - ^ ^ ^ - ^ 
K ^ i 

A-6 Appendix A-l: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Fontfi 
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT) 

STREAM NAME LOCATION 

STATION' W / " L " RIVERMILE STREAM CLftSS 

LAT LONG RIVER BASIN 1 
STORET/? AGENCY [ 

INVESTIGATORS ' -T? /9n_ £ fZZ \ 

FORM COMPLETED BY DATE 'DJuMjQ 1 REASON FOR SURVEY 
TIME . / f J JQ_  * " '*" 

Condition Categon-	 |
Habital 

Pai-ametei- Optimal Suboptimal Maiginal Poor 

a-eater than 70% of 	 40-70% mix of s.L'ble 20-40% mis ofstable Less lliau 20% stable 
1. Eplfeunal substiate faiorable foi- habitat; nell-suited foi- habitat; habitat habitat; lack ofhabitat is 
Substrate/ epifauual colonization fuO colonization availabihty less than obiious; substiate 
Available Covei- and fish rover; mis of potential; adequate desirable; substrate unstable oi- lacking. 

snags, submei^ed logs. liabitat for mainteuance fi-equentiv distmbed or 
undei-eut banks, cobble ofpopulations; pi-esence i-emoved. 
oi- other stable habUat of additional substiate in 
and at stage to allotv fuD Ihe foi-m of newfall, but 
colonization potential uot vet prepai-ed foi
(i.e., logs/snags that ai-e colonlzation (may i-ate at 
not new &ill aud not high end of scale). 
traasient). f 

SCORE J20^^&;M8>J7.;a6 j j j j i , - ^ -^13 )I2 11 10 9 .t,;.- .'".,,.-S".^ 	 •^i^-^mmixim 
f 	 Grai el, cobble, aud Gravel, cobble, and GraveL cobble, and Giaiel, cobble, and 
oe 2. Embeddeduess bouldei- particles ai-e 0- bouldei- pai-ticles ai-e 25- boulder pai-licles aie 50- bouldei-particles ai-e 
i 25% suii-ouiided by fine 50% smrounded by fine 75% suii-ounded by fine moi-etliaii 75% 
'V sediment. Lavering of sedimeut. * sedimeut. smi-oimded by fine 

cobble proiides diversity sediment. 
ofniche space. 

i SCORE 20---19 . 18 •: 17, .16 15 -14 13 12 (11-^ 10 9 8 .7 , ; 6  ;f,:-4.J;.:?..;I-...fl.: 

All fom- ^elodtv/depth 	 Duly 3 ofthe 4 regimes Onl\- 2 of the 4 habitat Dominated by 1 
3. Velocitv/Depth regimes present (slow- present (if fast-shaUow is legimes pi-eseul (if fast- *'elocit\"/depth regime 

> 	 Regime deep, slow-shallow, 6ist- missing, scare lower shallow oi- slow-shaUow (usually slow-deep). 
deep, fast-shallow). than if missing other ai-c missing, score low). 3 (Slow is < 0.3 m/s, deep regimes). 

is > 0.5 m ) ^
H 

« SCORE 	 2009 18.(V0J6 .IS;,'.;)4 ,,13 12 11 10 9 . 8. .-„: 7 .. ,6. ^•; .-KX^.^:XJJ^ 

1 Little or uo enlargement Some neii-increase in 	 Modeiate deposition of Hea^T deposits of fine 
new gravel, sand oi- fine 

Depositiou 	 aud less than 5"/b ofthe fiom gravel, sand or fine sediment on old and new development; moi-e thau 
bottom afEected by sediment; 5-30% ofthe bars; 30-50% of the 50% ofthe bottom 
sediment deposition. bottom affected; slight botiom affected; changing fiequentlv; 

deposition in pools. 	 sediment deposits at pools almost absent due 
obstructions, to substantial sediment 
constiictions, aud bends; deposition. 
moderate deposition of 
pools pi-evaleut. 

SCORE •• i20w>19^. 18-.-i.7r.liS, .15,v.!4 1 3 r l 2  . 11 10- 9 . ^  . 7;;..:§j ̂ ^M^^^lMT^ -
Water leaclies base of ^\atel-fdls>75%ofthe Watei-fills 15-75% of VeiT little watet- in 

5.-Channel Flow both lowei- banks, and available chaunel; oi- the ai ailable channel. channel and mostly 
Status minimal amount of <25% of channel and'or liffle substiates pi-esent as standing 

chaimd substiate is substrate is exposed. ai-e mosth exposed. pools. 
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1.0 INTRODUCTION 
The Centredale Manor Superfund Site (the Site), consisting of approximately 9.04 acres, is located in 
North Providence, Rhode Island, just south of Route 44 on the eastem bank ofthe Woonasquatucket 
River. The main area ofthe Site is known as 2072 and 2074 Smith Street. The Site consists of 
reaches ofthe Woonasquatucket River associated with Allendale Pond and Lyman Mill Pond and 
includes all contaminated areas within this area as well as any other location to which contamination 
from that area has come to be located, or from which that contamination came. 

Currently, two high rise buildings (Centredale Manor and Brook Village, botli federally subsidized, 
senior housing complexes) are located in the main area ofthe Site, which is zoned for residential 
occupancy. In addition to the buildings, the main area is covered by roadway and parking lots, Dn 
the eastern portion of the main area is a drainage swale that begins near the northem portion of the 
main area and extends south, then curves to the west and discharges south ofthe main area into the 
Woonasquatucket River and Allendale Pond. 

The Site was used for disposal of wastes containing hazardous substances. Between approximately 
1940 and 1970, USEPA has reason to believe that the main area ofthe Site was the location of a 
chemical manufacturing facility (which produced hexachlorophene, among other chemicals) and an 
incineration-based drum recycling facility. The first housing complex was buih in approximately 
1976. The second high rise was built in 1982. Constmction records show that hazardous substances 
were removed from the Site during the constmction ofthe second complex. Samples indicate the 
presence of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and other contaminants in soil and sediment 
at the main portion of the Site as well as river sediment and floodplain soils downstream. 

Beginning in May 2001, Normandeau Associates, Inc. (NAI) worked with Harding ESElo collect 
community composition data on fish, benthic macroinvertebrates. emergent aquatic insects, 
ichthyoplankton. and floodplain soil invertebrates near the Site. Bioassessment reports produced 
from these data will be mcorporated mto the Baseline Ecological Risk Assessment for the Centredale 
Manor Restoration Superfund Site to assess effects from the Site on these communities. The 
following report describes the findings ofthe fish community bioassessment. 

2.0 MATERIALS AND METHODS 

2.1 IMPOUNDMENT SAMPLES 

Index ofBiotic Integrity (IBI) samples were collected from three impoundments on 25 and 26 June 
2001. The three impoundments, Lyman Mill Pond (LPX), Greystone Mill Pond (GMP) and 
Assapumpsett Pond (ASP) represented experimental, reference, and offsite control sampling locations 
respectively, and were located in the vicinity ofthe Centredale Manor EPA Superfund Site. The 
experimental site, Lyman Mill Pond, was located approximately 3,200 feet downstream ofthe 
Centredale Manor Site (Figure 1. The upstream reference site was located on Greystone Mill Pond, 
approximately 2.800 feet upstream ofthe Site on the Woonasquatucket River. The offsite control site 
was located on Assapumpsett Pond, which was an impoundment on Assapumpsett Brook, a tributary 
to the Woonasquatucket River (Figure 2). IBI samples were collected from two stations each on 
Lyman MiU Pond and Greystone Mill Pond, and one station on Assapumpsett Pond. 
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• —  V Reference Station GMP 1 was located in the lower section ofGreystone Mill Pond along the western 
shore. This section was 3 to 5 feet deep, had no visible flow, and had cover provided by submerged 
aquatic vegetation. Reference Station GMP 2, located at the upper end ofGreystone Mill Pond, had a 
depth of 1.5 to 3 feet, visible flow and cover provided by submerged aquatic vegetation. 

Experimental Station LPX I was located in the lower reach ofLymau Mill Pond along the western 
shore. Station depth ranged between 3 to 5 feet, had no visible flow and cover provided by submerged 
aquatic vegetation. Station LPX 2, located in the middle ofthe Lyman Mill impoundment along the 
eastem shore, had a depth of 1.5 to 5 feet, visible flow, and cover provided by overhanging trees and 
submerged aquatic vegetation. 

Assapumpsett Pond had only one IBI sampling location (ASP 1) because ofthe small pond size and a 
homogeneous habitat tlnoughout the' pond, which consisted of no flow, heavy growth of submerged 
aquatic vegetation, and a depth of 3 to 5 feet. 

An electrofishing boat with a Coffeh Model VVP-15 system was used to conduct the survey. The 
Coffelt system was set on DC pulse at 300 volts and an output of 5 to 7 amperes. Samples were 
collected along the shoreline at idle speed for a duration of 10 minutes. All captured fish were placed 
in a live well, identified to species, weighed to the nearest gram, had total length measured to the 
nearest millimeter, and released. During fish processing, observations of deformities, lesions, and 
tumors were noted in the field notebook. Representative samples were pholodocumented. Scale 
samples were also removed from representative specimens of each species. The fishes' sex would 
have been recorded if semen or eggs were discharged during sample processing: however no attempt 
was made to dissect the fish to determine its sex, because dissecting the fish would have 
compromised the integrity ofthe tissue sample. 

2.2 STREAM SAMPLES 

IBI samples were collected from three stream locations on the Woonasquatucket River dming 28 
June, 29 June, and 4 July 2001. The sampling areas were the river reach below Greystone Mill dam 
but above the Centredale Manor Site (RWR 1), the Allendale Reach (APX 1) immediately 
downstream ofthe taihace confluence with the Woonasquanicket River, and tlie Lyman Mill Reach 
(LPX 3) downstream of Allendale Pond (Figures 1 and 2). Reference Station RWR 1 was 10% riffle 
and 90% mn habitat, 1 to 2 feet deep, had a coarse substrate comprised ofboulders, cobble and sand, 
a current velocity estimated at 1 to 2 feet per second and cover provided by overhanging trees. 
Station APR 1 was located just downstream ofthe southem capped area ofthe Centiedale Manor Site 
and consisted of75% riffle and 25% run habitat, substrate composition similar to the RWR I station, 
a depth of 1 to 2 feet, offstream overhead canopy cover, and cuirenl velocities of 1 to 3 feet per 
second. Station LPX 3 was located approximately 300 feet below the breached Allendale dam. This 
station consisted of 75% riffle and 25% iim habitat, a cobble, sand and gravel substrate with depths 
between 1 to 2 feet, offstream overhead canopy cover, and current velocities estimated between 1 to 2 
feet per second. 

I }

Two Coffeh model BP-2 backpack electroshockers along with two scap-netters were used to conduct 
the survey. The surveys were conducted along 100 meters of stream, which was measured witli a 
GPS unit. Sampling was conducted downstream to upstream ending in a riffle area. Block nets were 

 not used at the end of sampling areas do to high flows. All fish captured were kept alive in buckets 

filled with river water, identified to species, weighed to the nearest gram, had total length measured to 

19(M I Cenlerdale Mmor Fish doe 04/02/02 



2.3 

NORMANDEAU ASSOCIA TES INC. 

the nearest millimeter, and released. The fishes' sex would have been recorded if semen or eggs were 
discharged during sample processing. No attempt was made to dissect the fish to determine its sex, 
because dissecting the Fidi would have compromised the integrity ofthe tissue sample. 

The FSP stated that seven IBI stations would be sampled, two stations each in Greystone Mill Pond, 
Lyman Mill Pond, and Allendale Pond, and one station in Assapumpsett Pond. Samples in Greystone 
Mill Pond (GMP 1, GMP 2), Lyman Mill Pond (LPX I, LPX 2), and Assapumpsett Pond (ASP 1) 
were sampled as stated in the FSP; however because ofthe Allendale Pond dam breach, the two 
samples scheduled for that area were relocated to downstream of Allendale Pond dam (LPX 3) and 
upstream of Route 44 on the Woonasquatucket River (RWR 1). Also, an additional stream station 
was sampled immediately downstream ofthe tailrace confluence (APX 1). 

RATING CRITERIA 

IBI metrics from experimental stations (LPX 1, LPX 2, summed values of LPX 1 and LPX 2) were 
rated against reference data (GMP 1, GMP 2, summed values of GMP 1 and GMP 2) by calculating 
the percent comparability ofthe experimental data to the reference data for metrics Ml, M2, M3, M4, 
M5 and MIO. The percent comparability of each metric was given a score based on the criteria 
provided in Table 2-1. In addition, for metrics M6, M7, M8, M9, Mil and Ml 2, actual metric values 
(percent composition ofthe sample) were scored according to the criteria provided in Table 2-1. 
Individual metric scores were then summed to determine the total IBI score for each station 
(minimum score=12, maximum score=60) and the station's integrity class was determined by 
comparing the station's total score with the criteria provided in Table 2-2. 

Table I. Scoring Criteria for IBI Metrics used in the Northeastern U.S. Region (based on 
Karr's original scoring criteria; Plafkin, et al. 1989). 

Score 

Description Metrics 5 3 1 

Total number of species' Ml >67% 33-67% <33% 
Number of benthic insectivores' M2 >67% 33-67% <33% 
Number of water column species' M3 >67% 33-67% <33% 
Number of sucker species' M4 >67% 33-67% <33% 
Number of intolerant species' M5 >67% 33-67% <33% 
Percent white sucker^ M6 <10% 10-25% >25% 
Percent omnivores^ M7 <20% 20-45% >45% 

Percent insectivores^ ,M8 >45% 20-45% <20% 

Percent top carnivores^ M9 >5% 1-5% <1% 
Density of individuals' MIO >67% 33-67% <33% 
Percent hybrids^ Mil 0% 0-1% > 1 % 
Percent diseased individuals^ M12 <1% 1-5% >S'>4. 

Rated against a reference station. 
Aetiial metric value. 
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Table 2. Index score interpretation criteria (based on Karr's original scoring criteria; 
Plaikin, et al 1989). 

IBI Integrity Class Characteristics 

58-60 Excellent Couqjarable to pristine conditions, exceptional assemblage of 
species. 

48-52 Good 	 Decreased speciesriclmess, intolerant species in particular; 
sensitive species present. 

40M Fair 	 Intolerant and sensitive species absent; skewed trophic structure. 

28-34 Poor 	 Top carnivore and many ejq)ected species absent or rare; 
omnivores and tolerant species doinitiant. 

12-22 Very poor 	 Few species and individuals present; tolerant species dominant; 
diseased fish frequent. 

For this assessment, e^erimental Station LPX 1 was compared to reference Station GMP 1, 
e^qjerimental Station LPX 2 was compared to reference Station GMP 2, and combined experimental 
data fiom LPX 1 and LPX 2 was compared to combined reference data fiom GMP 1 and GMP 2. 
Additionally, because elevated levels of PCBs were found in flie sediments at Greystone MUl during 
previous investigations (Tefra Tech NUS, 1999), the reference data were also compared against an 
IBI sample fiom Assapunpsett Pond (offeite control). 

2.4 DESCRIPTION OF METRICS 

Species Richness and Composition Metrics. 

These metrics assess the speciesriclmess component of diversity and the health of resident taxonomic 
groupings and habitat guilds of fishes. Two ofthe metrics assess assemblage conqjosition of tolerant 
and intolerant species. 

Metric 1. Total number offish species. This number decrease with increased degradation; hybrids 
and infroduced species are not included (Rainbow trout were considered as native for this study). 

Metric 2. Number of benthic insectivores. These species (e.g., tessellated darter) are sensitive to 
degradation resulting from sUtation and benthic oxygen dq)letion becausefriey feed and reproduce in 
benthic habitats. Many smaller species live within the mbble interstices, are weak swimmers, and 
spend their entire hves in an area of 100-4(X) m .̂ 

Metric 3. Number of water column species. These pool species (e.g., spottad shiner) decrease with 
increased degradation of pools and instieam cover. Most of thesefishfeed on drifting and surface 
invertebrates and are active swimmers. 

Metric 4. Nimiber of sucker species. These species (e.g., white sucker) are sensitive to physical and 
chemical habitat degradation and commonly comprise most ofthe fish biomass in streams. These are 
long-lived species and provide a multiyear integration ofphysiochemical conditions. 

V..-^ 
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Metric 5. Number of intolerant species. Tliis metric distingiushes high and moderate quahty sites 
using species that are intolerant of various chemical and physical perturbations. Intolerant species 
(e.g., rainbow trout) are typically the first to disappear foUowing a disturbance. Species classified as 
mtolerant should only represent Uie 5-10% most susceptible species; otherwise Uiis becomes a less 
discriminating metric. 

Metric 6. Proportion (%) individuals as white sucker. This metric is the reverse of Metric 5. It 
distinguishes low irom moderate quality waters. These species show increased distribution or 
abundance despite historical degradation of surface waters, and they shift fiom incidental to dominant 
in disturbed sites. 

Trophic Composition Metrics 

The following metiics evaluate tiie quality ofthe energy base and tiophic dynamics ofthe fish 
assemblage. Traditional process studies, such as community production and respiration, are time 
consiuning to conduct and the results are eqiuvocal; distincUy different sitiiations can yield similar 
results. The tiophic composition metrics oSer a means to evaluate the sliift toward more generalized 
foraging that typically occurs with increased degradation ofthe physicochemical liabitat. 

Metric 7. Proportion of individuals as onmivores. The percent of omnivores (e.g., golden sliiner) in 
the community increases as the physical and cheiruca! habitat deteriorates. Omnivores are defined as 
species that consistently feed on substantial proportions of plant and animal material. 

Metric 8. Proportion of individuals as insectivores. Invertivores, primarily insectivores (e.g., 
tessellated darter) are the dominant trophic of most North American surface waters. As the 
invertebrate food source decreases in abmidance and diversity due to habitat degradation (e.g., 
anthropogettic stressors), there is a shift from insectivorous to omnivorous fish species. This metric 
evaluates the midrange of biological conditions. 

Metric 9. Proportion of individuals as top carnivores. The top carnivore metric discriminates between 
systems with lugh and moderate integrity. Top carnivores (e.g., largemouth bass) are species Uiat 
feed, as adults, predominantly on fish, other vertebrates, or crayfish. 

Fish Abundance and Condition Metrics. 

The last Uiree metrics indirectiy evaluate population recruitment, mortality, condition, and abimdance. 
Typically, Uiese parameters vary continuously and are time consiuning to estimate accurately, histead 
of such detailed population attributes or estimates, general population parameters are evaluated. 
Indirect estimation is less variable and much more rapidly determined 

Metric 10. Density of hidividuals. Tlus metric evaluates population abundance and varies with region 
and stieam size for small stieams. It is expressed as catch per unit effort, eiUier by area, distance or 
tune sampled. Generally, sites with lower integrity support fewer individuals, but in some nutrient 
poor regions, enriclunent increases the number of individuals. 

Metric 11. Proportion of individuals as hybrids. This metric is an estimate of rqjroductive isolation or 
the suitability of Uie liabitat for reproduction. GeneraUy as environmental degradation increases Uie 
percent of hybrids also increases, but the proportion of siirple UUiophils (fish that spawn in clean 
swept interstitial gravel and cobble substrates) decreases. However, minnow hybrids are found in 
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some high quality stieams, hybrids are ofen absent fiom highly impacted sites, and hybridization is 
J rare and difficult to detect. 

Metric 12. Proportion of individuals with disease, tumors, fin damage and skeletal anomalies. Uiis 
metric depicts the health and condition of individual fish. These conditions occui' uifrequently or are 
absent fiom minimally impacted reference sites but occur fiequenUy below point sources and in areas 
where toxic chemicals are concentrated. They are excellent measures of subacute effects of chemical 
pollution aud the aesthetic value of game and nongame fish. 

2.5 TOLERANCE AM) TROPHIC GUILDS 

Table 2-3 lists all fish species coUected duiing BBI samplmg near the Centredale Manor Site. 
Tolerance and trophic guilds were assigned according to Baibom-et al. (1999). 

3.0 RESULTS 

'. Fifteen fish species were collected during the EBI sampling at the Centredale Manor Site from 4 
expeiimental samphng stations and 4 reference stations. Experimental Stations LPX 1 and LPX 2 
were impoimdment samples, while Stations LPX 3 and APB 1 were sfream samples. Impoundment 
samples were rated against Stations GMP 1 and GMP 2, and stream stations rated against reference 
stream Station RWR 1 (Appendix A). 

Table 3. Tolerauce and Trophic Guilds ofFish CoUected during IBI Sampling at the 
Centiedale Manor Restoration Superfund Project Site. 

Species Trophic Level Tolerance 
Black/White crappie P M 
Pumpkinseed/Redbreast sunfish I,G M 
BluegiU I,G T 
Spottail shiner I,G M 
American eel P T 
White sucker 0,G T 
Brown/YeUow bullhead TG T 
Chain pickerel P M 
Golden shiner 0,G T 
Largemouth bass P M 
Rainbow ttout P I 
Tessellated darter I M 

Legend: 
I Insectivore T Tolerant 
P Piscivore M Moderately tolerant 
O Omnivore I Intolerant 
G General ist 
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'W 3.1 IMPOUNDMENT STATIONS 

3.1.1 Reference Stations 

The Greystone MUl Pond impoundment reference stations contained a total of 9 species. Golden 
shiner, redbreast simfish, brown buUhead, chain pickerel, larganouUi bass, and American eel 
inhabited the lower (southem) portion ofthe impoundment (Station GMP 1). Two fish were aged 
fiom GMP 1, one redbreast sunfish (4 years) and one largemouth bass (6 years). Rainbow tiout, 
wltite sucker, pumpkuiseed, largemouth bass, cliaiii pickerel, and brown buUliead occupied Uie upper 
(northem) portion ofthe in^oimdment (Station GMP 2). In the upper (northem) section of 
Greystone MUl Pond, three species offish were aged, two white suckers (5 years each), one 
pumpkinseed (5 years), and one largemouth bass (7 years). 

Golden sliiner (33% composition) and chain pickerel (22% composition) dominated the fish 
community in Uie lower (souUiem) portion of Greystone MUl Pond (GMP 1). White sucker (32% 
composition), brown buUhead, and chain pickerel (both at 21 % composition), comprised most ofthe 
catch in the upper (northem) section (GMP 2). However, 10% ofthe fish collected at GMP 2 
consisted of rainbow trout, an intolerant species. 

The Assapumpsett Pond oflF-site reference sample (Station ASP 1, Appendix A) contained 6 species 
offish, mainly bluegiU, but also pumpkinseed, redbreast sunfisL black crappie, brown buUliead and 
American eel. The most abundant species in this pond were sunfislies (79%), primarily bluegiU (37% 
of the total catch). Fisli agedfiiMn this pond included one black crappie (2 years), tliree bluegUl (one 
each 3,4, and 5 years), two pimpkinseed (boUi 3 years), arid tliree redbreast sunfish (one each 4,5, and 
6 yeai's). 

3.1.2 Experimental Stations 

Of the 11 species present in Uie Lyman MUl impoundment, black crappie, pun^kinseed, bluegiU, and 
spottail sliiner occupied the lower (southern) poition of Uie impoimdment (Station LPX I). Fish aged 
from this staion included two black crappie (3 years each), one piuiqikinseed (3 years), and two 
bluegUl (3 and 4 years each). American eel, white sucker, biDwn buUhead, chain pickerel, golden 
sliiner, wliite crappie, and largemouth bass were present in the upper (northem) portion ofthe 
impoundment (Station LPX 2). Only twofish could be aged firm this station, one white crappie (4 
years) and one bluegiU (5 years). 

The Lyman MUl lower impoundment (LPX 1) fish assemblage consisted of centiarchids (bluegiU, 
punpkinseed, and black crappie), which comprised 86% of tlie total catcli, and one cyprinid species, 
spottail shiner (14%). The upper section of Lyman MUl Paid (LPX 2) was dominated by golden 
shiner (25%), foUowed by largemouUi bass and American eel (both at 17%). With the exception of 
largemouth bass and eel, all ofthe species within Uiis inpoundment were moderately to liiglUy 
tolerant and were general ist feeders. 

3.2 STREAM STATIONS 

Tlie Lyman MUl reach sanple (Station LPX 3) contained 8 species, wliich are commoiUy coUected in 
shallow,fiist moving streams: Amaican eel, brown buUhead, tesseUated darter, golden shiner, 

juvenile bluegiU, chain pickerel, white sucker, and largemouth bass. Species found in the AUendale 
reach sample (Station APX 1) included American eel, brown buUliead, tesseUated darter, and white 
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sucker. The reference stream sample (Station RWK 1), located upstream ofthe Centredale Site, 
contained the same species as the Allendale reach plus two additional species, cham pickerel and 
yellow bullhead. 

The most abundant species in the Allendale reach were white sucker (57% composition), and brown 
bullhead (22% composition), both highly tolerant species. In contrast, the most abundant species in 
the Lyman Mill reach were tessellated darter (61% composition), and white sucker (20% 
composition). Darter species are considered more moderately tolerant to adverse physiocheinical 
conditions. 

3.3 METRIC ANALYSIS 

Scores fiom individual samples ranged between 46 and 60 and were rated as fan to excellent, 
respectively (Table 3-1). The combined score for the Lyman MiU impoundment samples 
(LPX1+LPX2) was 50. Further comparison between the Greystone Mill lower impoundment (Station 
GMPl) and the Assapumpsett Pond sample (Station ASPl) resulted in a score of 54. Appendix A 
shows complete scores for each metric on every sample. 

Table 4. IBI scores for Allendale Reach, Lyman Mill Pond, and Greystone Mill Pond. 
Centredale Manor Restoration Superfund Project Site, North Providence, Rhode 
Island. 

Sample Location Reference Score 
LPX 1 Lyman Mill lower impoundment GMPl 60 
LPX2 Lyman Mill upper impoundment GMP 2 46 
LPX 1+2 Combined Lyman Mill sample GMP l+2(combined) 50 
LPX 3 Lyman Mill stream reach RWR 1 (stream) 56 
APX 1 Allendale upper reach RWRl 46 
GMP 1 Greystone Mill lower impoimdment ASPl 54 
ASP 1 Assapumpsett pond GMPl 54 

Most ofthe species collected in the study area were moderate to tolerant species. However, rainbow 
trout was included in the rating criteria because it was the only intolerant species found. This species 
was most likely introduced during previous stocking programs. 

Station LPX 2 contained double the number of species fiom Station LPX 1. However, habitats at the 
two areas differed enough (wide, slow, deep moving waters at LPX 1 compared to narrow, shallow, 
somewhat faster moving water at LPX 2) to contain different fish species. 

Limited age data were obtained from fish scales removed durmg the fish tissue collection effort but 
were not used for the IBI assessment (Appendix B). Mean ages for white sucker were as follows: 4.7 
years in Allendale Reach, 5.3 years in Greystone MUl Pond, and 4.7 years of age in Lyman Mill 
Pond. For largemouth bass: 6.5 years m Lyman Mill Pond, 5.2 years in Greystone Mill Pond, 4.5 
years in Assapumpsett Pond, and 5.0 years of age in Manton Pond (no bass were found in Allendale 
Reach). Bluegills collected m Assapumpsett Pond had an average age of 4.1 years and pumpkinseeds 
iu Lyman Mill Pond averaged 6.0 years of age. 
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' \  ̂  4.0 DISCUSSION 

Overall, the fish assemblages that mhabit the impoundments near the Centredale Manor Superfund 
Site appear to be in relatively good condition. The Allendale Reach Stteam sample (Station APX 1) 
and the Lyman Mill Pond upper impoundment sample (LPX 2) seemed to be the most affected areas 
that were evaluated (rated fair to good at 46). Since these two stations are near to the Site (Figures 1 
and 2), these data indicate that had the Allendale Dam not been breached earlier in the year, scores 
from an IBI sample of these lower stations may have shown the greatest impact. The high score ofthe 
lower Lyman Mill sample (LPX I) against the lower Greystone Mill Pond (GMP 1) reference likely 
was due to the presence of generalist species like bluegill and pumpkinseed. These species are 
primarily insectivores, and will feed fiom the bottom, mid water and surface, depending on food 
availability. These fish are considered weU suited to the normally harsh conditions typical ofthe 
northeastern U.S. region (Scott & Crossman, 1973). 

Choosing the appropriate reference station for comparing shnilar habitats was important to obtain the 
most accurate scores in terms of species richness and composition metrics. When comparing the 
species richness and composition mettics between samples, all rated very well against the respective 
reference samples, i.e., there is no noticeable difference in the species composition ofthe fish 
communities between impoundments. Trophic composition and abundance and condition metrics 
showed the weak points in the areas sampled:/mainly the noted absence of intolerant species in the 
Allendale Pond and Lyman Mill Pond areas, andlTie dominance ofhi^ly tolerant species like brown 
bullhead and white sucker.' Even though rainbow trout found m the upper Greystone Mill Pond (GMP 
2) area were most likely part of a put-and-take fishery, their presence and apparent healthy condition 
(no parasites, sores or missing scales, etc.) is a good indicator ofthe ability ofthat resei^voir to support 
this very intolerant species?] 

The high relative abundance of generalist feeders (sunfishes and bullheads) and white sucker indicate 
that Allendale Reach and Lyman MUl Pond are low to moderate quality habitats, since these species 
tend to shift from incidental to dominant in disturbed ecosystems (Barbour et al. 1999). This was 
particularly evident in the Allendale Reach (APX 1) sample where 56 % ofthe sample consisted of 
white sucker. In comparison, the Lyman Mill Pond stream sample (LPX 3) contained a more diverse 
trophic composition (22% omnivores and 60% insectivores), thereby rating much closer to the 
reference (RWR 1) sample. 

Two types of disease were noticed (skin sores and black spot disease), but only in fish collected fiom 
the upper Lyman Mill Pond Station (LPX 2). It is possible tliat these individuals originated in the 
Allendale reach and moved down to Lyman Mill after losing tlieir preferred habitat due to the 
breaching of the Allendale Dam. The presence of disease in individual fish is an indicator of the 
chronic effects of chemical pollution because it seldom occurs in minimally impacted areas, but is 
more common below point sources and in areas where toxic chemicals are concentrated (Barbour, et 
al 1999). 
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Appendix A. Listing of Reference samples IBI samples and Scores for the Centerdale Manor 
Superfund Site 

Impoundment Sample Reference Station 

LPXl GMPl 
Species trophic level Number caught % of catch Species trophic level Number caught % of catch 
Black crappie P 2 28.6 Golden shiner 0/G 3 33 3 
Pumpkinseed l/G 2 28.6 Redbreast sunfish l/G 1 11.1 
Bluegill l/G 2 28.6 Brown bullhead l/G 1 11.1 
Spottail sliiner 1 1 14.3 Chain pickerel P 2 22.2 
Totals 4 spp. 7 100 Largemouth bass P 1 11.1 

American eel P 1 11.1 
totals 6 spp. 9 100.0 

Description Metrics Sampl e/Ref. Value Score 5 3 1 
Total # of species Ml 4/6 67% 5 >67 33-67 <33 
# of benthic inseclivores M2 2/2 100% 5 ' >67 33-67 <33 
# of water column spp. M3 4/6 67% 5 >67 33-67 <33 
# of sucker spp. M4 0/0 100% 5 >67 33-67 <33 
#of intolerant spp. MS 0/0 100% 5 >67 33-67 <33 
% white sucker M6 0/0 0% 5 <10 10-25 >25 
% omnivores M7 0/33.3 0% 5 <20 20^15 >45 
% insectivores M8 71.5/22.2 72.00% 5 >45 2045 <20 
% top camivores M9 28.6/44.4 29% 5 >5 1-5 <1 
Density of individuals MIO 7/9 78% 5 >67 33-67 <33 
% hybrids M i l 0/0 0% 5 0 0-1 >1 
% diseased individuals M12 0/0 0% 5 <1 1-5 >5 
Total score 60 excellent 

Impoundment Sample Reference Stat ion 
LPX2 GMP2 
Species trophic level Number caught % of catch Species troDhic level Number caug ht % of catch 

Amencan eel P 167 Rainbow trout P 2 10.5 

White sucker 0/G 8.3 White sucker O/G 6 31.6 
Brown tiullhead l/G 8.3 Largemouth bass P 1 5.3 
Chain pickerel P 8.3 Brown bullhead l/G 4 21.1 
White crappie P 83 Pumpkinseed l/G 1 5.3 
Bluegill(1) l/G 83 Chain pickerel P •1 21.1 
Golden shiner(2) 0/G 3 25.0 Golden shiner 0/G 1 5.3 
Largemouth bass P 2 16.7 " totals 7 spp. 19 100 
Totals 8 spp. 12 100 
(1) sore on nght 
(2) black spot disease 

Description Sco re 5 3 1 
Total # of species Ml 8/7 114% 5 >67 33-67 <33 
# of benthic insectivores M2 4/4 100% 5 >67 33-67 <33 
# of water column spp. M3 4/3 133% 5 >67 33-67 <33 
# of sucker spp. M4 1/1 100% 5 >67 33-67 <33 
# of intolerant spp. M5 0/1 (1} 50% 5 >67 33-67 <33 
% white sucker M6 8.3/31.6 8.00% S <10 10-25 >25 
% omnivores M7 33.3/36.9 33% 3 <20 20-45 >45 
% insectivores M8 16.6/26.4 17% 1 >45 20-45 <20 
% top carnivores M9 50/36.9 50% 5 >5 1-5 <1 
Density of individuals IV110 12/19 63% 3 >67 33-67 <33 
% hybrids M i l 0/0 0% 5 0 0-1 >1 
% diseased individuals M12 33.3/0 33% 1 *1 1-5 >5 
Total score 46 fair/good 

Both IBI sampies and Reference samples consisted of electroshocking shoreline sections of a reservoir for 10 minutes. 
The lower and upper Lymansvil le impoundment samples were rated against the lower and upper Greystone Mill impoundment samples 
(1) Only one intolerant species was found, rambowtrout, which is an introduced species. Ratng of 50% is a compromise. 



Appendix A (conL) Combined Sample 181 Scores 

Impouudmeul Sample Reference Station 

LPX1+ LPX2 GMPl + GMP2 
Species Trophic level Number caught % of catch Species Trophic level Number caught % of catch 
Black crappie P 2 10 5 Golden shiner O.G 4 14.3 
Pumpkinseed l/G 2 10 5 Redbreast sunfish l/G 1 3.6 
Bluegill l/G 2 10.5 Brown bullhead l/G 5 17.9 
Spottail shiner 1 1 5.3 Chain pickerel P 6 21.4 
American eel P 2 10.5 Largemouth bass P 2 7.1 
White sucker O/G 5.3 American eel P 1 3.6 
Brown bullhead l/G 5.3 Rainbow trout P 2 7.1 
Chain pickerel P 5.3 White sucker O/G 6 21.4 
White crappie P 5.3 Pumpkinseed l/G 1 3.6 
Bluegillfi) l/G 5.3 Totals 9 spp 28 100.0 
Golden shiner(2) O/G 3 15.8 -Largemouth bass P 2 10.5 
Totals 11 spp 19 100. r 
(1) sore on right 
(2) black spot disease 

Description Metrics Sample/Ret. Value Score 5 3 1 
Total # of species Ml 11/9 122% 5 >67 33-67 <33 
# of benthic insectivores M2 4/3 133% 5 >67 33-67 <33 
#of water column spp. M3 5/4 125% 5 >67 33-6? <33 
#of sucker spp. M4 1/1 100% 5 >67 33-67 <33 
# of intolerant spp. M5 0/1 50% 3 >67 33-67 <33 
% white sucker M6 5.3/21.4 5% 5 <10 10-25 >25 
% omnivores M7 21.1/35.7 21% 3 <20 20-45 >45 
% insectivores M8 36.9/25.1 37% 3 >45 20-45 <2D 
% top camivores M9 42.1/39.2 42% 5 >5 1-5 <1 
Density of individuals MIO 19/28 68% 5 >67 33-67 <33 
% hybrids M i l 0/0 0% 5 0 0-1 >1 
% diseased individuals M12 21.1/0 21% 1 <1 1-5 >5 
Total score 50 good 
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App«ndlx A (cont) IBI Scores, Stream Samples. 

stream Sample Reference Station 

LPX3 RWRl 
Species troph lie level Number caught % of catch Species trophic level Number caught % of catch 
American eel Chain pickerel 9.7 

Brown bullhead Brown bullhead es 
Tessellated darter Yellow tHjIlhead 12.9 
Golden shiner White sucker 38.7 
Bluegllt Tessellated darter 22.6 
Chain pickerel 2.0 American eel 9.7 

White sucker 19.6 Totals 6 spp. 100 
Largemouth t>ass 2.0 

Total 8 spp. 

Description Metrics Sample/Raf. Score 
Total # of species a/B 133.0% >67 33-67 <33 

# of benthic insectivores 212 100.0% >67 33-67 <33 

It of water column spp. Sl l 150.0% >67 33-67 <33 

# of sucker spp. 1/1 100.0% >67 33-67 <33 

Uof intolerant spp. 010 100.0% >67 33-67 <33 
% white sucker 19,6/38.7 19.6% <10 10-26 >2B 
%omnivores 21.6/38,7 21.6% <20 2046 >*S 

% insectivores 60.8/22.6 60.S% >45 20«6 <20 

% top carnivores 9,9/19.4 9.9% >5 1-6 <1 

Density of indivlt^als M10 61/31 165.0% >67 33-67 <33 

% hytirids M11 Ditl 0.0% 0 0-1 >1 

% diseased individuals M12 010 0.0% <1 1-5 >S 

Total score good/excellent 

Stream Sample Reference Station 

APXl RWRl 
Species trophic level Number cauqhl V. of catch Species trophic level Number cauaht % Of catch 
American eel p s 4.3 Chain prckerel p a 9.7 

Brown bullhead l/G 10 21.7 Brown bullhead l/G 2 G.S 

Tessellated darter 1 s 10.9 Yellow bullhead l/G 4 12.9 
White sucker O/G 26 56.5 White sucker O/G 1 ! 38.7 
Totals 4 spp. 4e 100 Tessellated darter 1 7 22.6 

American eel P 3 9.7 

Totals 6 spp 31 100 

Description Metrics Sample/Ref. Value Score s 3 1 

Total # of species Ml 4(6 67% 5 >67 33-67 <33 
tt of b«itlijc insectivores MZ 213 67% 5 >67 33-67 <33 

# of water column spp. M3 S/3 67% 5 >€7 33-67 <33 
# of sucker spp. M4 1/1 100% 5 >67 33-67 433 

# of intolerant spp. M5 0/0 100% 5 >67 33-67 <33 
% white sucker M6 56.5/38,7 57% 1 <10 10-26 >25 
% omnfvofes M7 56,5/38,7 57% 1 <20 20-45 >45 

% insectivores MB 10,9/22.6 1 1  % 1 >45 2rW5 <20 

% top camivores MS 4-3/19-d 4% 3 >5 1-5 <1 

Density of individuals MIO 46/31 148% 5 >67 33-67 <33 
% hybrids M11 010 0% 5 0 0-1 >1 

% diseased individuals M1Z D/D 0% 5 1-5 >5 <̂  Total score 46 fair/good 

Both samples and ttie reference station were based on 100 meters of stream electrofistied. ending on a riffle. 



Appendix A(cont.) Reference Station Ratings 

Reference Comparison Sample 	 Reference Station 

GMPl 	 ASPl 
Species Trophic level Number caught % of catch Species Trophic teve) Number caught % of cakJi 
Golden shiner O. (B.l) 3 333 Black crappie P 1 53 
Redbreast sunfish VG 1 11 1 Bluegill l/G 7 36.8 
Grown bullhead l/G 1 11.1 Pumpkinseed 1 4 21.1 
Chain pickerel P 2 22.2 Redbreast sunfish 1 4 21.1 
Largemouth bass P 1 11.1 Brown bullhead l/G 1 5.3 
Amencan eel P 1 11.1 American eel P 2 10.5 
totals 6spp. 9 100.0 Totals 6spp. 19 100.0 

Description Metrics Sample/Ref Value Score S 3 1 
Total # of species Ml 6/6 100% 5 >67 33-67 <33 
# of benthic msectivores M2 2/2 100% 5 >67 33-67 <33 
Kofwatercolumn spp. M3 3/2 150% 5 >67 33-67 <33 
# of sucker spp. M4 0/0 100% 5 >67 33-67 <33 
# of intolerant spp. M5 0/0 100% 5 >67 33-67 <33 m 	 % white sucker M6 0/0 0% 5 <10 10-25 >25 
% omnivores M7 33.3/0 33% 3 <20 2(M5 >45 
% 'msectivores M8 22.2/64.3 22% 3 >45 2&45 <20 
% top carnivores M9 44.4/15.8 44% 5 >5 1-5 <1 
Density of individuals MIO 9/19 47% 3 >67 33-67 <33 
% hybrids M i l 0/0 0% 5 0 0-1 >1 
% diseased individuals M12 0/0 0% 5 <1 1-5 >5 
Total score 54 good/excel lent 
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Fish Age Data 
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Sample: RWR-IBI-1 

Species 
Chain Pickerel 

Brown Bullhead 

Yellow Bullhead 

White Sucker 

Tessellated Darter 

American Eel 

Length (mm) 
205 
102 . 
82. 
105 
150 
112 
145 
116 
158 
45 
42 
33 
40 
36 
38 
45 
30 
40 
45 
40 
45 
66 
80 
28 
65 
70 
65 
75 

490 
495 
480 

Waterbody: 

Weight (g) 
60 
6 
3 
19 
60 
27 
49 
24 
52 

4 
5 
1 
4 
3 
3 
6 
— 
220 
230 

Woonasquatucket RIvel 

Lesions/Other Age 

none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
ni^e 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 



Fish Tissue Samples 
Location: Assapumpsett Pond 

Species: Largemouth Bass / Bluegill 

Weight (g) Length (mm) Lesions/Ofrier Sample # Age 
312 290 hook scars RAB-LB-5001 4 
145 221 hook scars RAB-LB-5002 4 
550 354 none RAB-LB-5003 5 
500 340 hook scars RAB-LB-5004 5 
165 203 none RAB-BG-5003 6 
112 182 none RAB-BG-5004 4 
135 196 none RAB-BG-5005 4 
110 176 none RAB-BG-5006 4 
160 202 none RAB-BG-5007 5 
125 191 none RAB-BG-5008 5 
50 136 none RAB-BG-5009 2 
85 160 none RAB-BG-5010 3 

Location: Assapumpsett Pond 

Species: Amencan Eel /Brown Bullhead 


WeiQht(a) Lenqth(mm) Lesions/Other Sample Aqe 
300 518 none RAB-AE-5001 
160 427 none RAB-AE-5002 
110 400 none RAB-AE-5003 
190 471 none RAB-AE-5004 
90 359 none RAB-AE-5005 
880 390 none RAB-BB-5001 
390 320 none RAB-BB-5002 

Location: Manton Pond 
Species: Largemouth Bass 

Weight(g) Length(mm) Lesions/Other Sample Age 
630 332 none MAP-LB^001 
460 363 none MAP-LB^002 
360 281 none MAP-LB^003 

Comments 

2 fish composite 

6 fish composite 
3 fish composite 
3 fish composite 
9 fish composite 
2 fish composite 
3 fish composite 
6 fish composite 
13 fish composite 

Comment 

2 fish composite 



Fish Tissue Samples 

Weiaht <a\ 
1100 
1700 
1500 
1200 
1200 
1200 
1700 
1600 
1500 
1300 

Weiahtfa) 
260 
130 
210 
180 
210 
130 
230 
60 
90 
100 
70 
320 

Weiaht (a) 
490 
690 
1500 
570 
1200 
850 
680 
670 
520 
210 

Location: Greystone Mill Pond 

Lenath (mml 

430 

504 

478 

451 

438 

448 

485 

501 

493 

481 


Species: White Sucker 


Lesions/Other 

lamprey mark 


none 

none 

none 


left ventral scars 

none 

none 

none 

none 

none 


Location:Greystone Mill Pond 

Lenathfmm) 
541 
402 
480 
453 
435 
394 
492 
317 
360 
361 
318 
530 

Species: American Eel 


Lesions/Other 

none 

none 


lamprey mark on tail 

none 

none 

none 

none 

none 

none 

none 

none 

none 


Location: Greystone Mill Pond 

Lenath fmm> 
318 
351 
436 
322 
390 
346 
337 
350 
333 
242 

Species: Largemouth Bass 


Lesions/Other 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 


Samole # 
GMP-WS^001 
GMP-WS'\002 
GMP-WS'^003 
GMP-WS^004 
GMP-WS^005 
GMP-WS^006 
GMP-WS^007 
GMP-WS 4008 
GMP-WS^009 
GMP-WS^OIO 

Samole 

GMP-AE^001 

GMP-AE^002 

GMP-AE^003 

GMP-AE-^IOO^ 
GMP-AE^005 
GMP-AE'^OOe 
GMP-AE^007 
GMP-AE^008 
GMP-AE^008 
GMP-AE-4009 
GMP-AE^009 
GMP-AE-^OIO 

Samole # 

SMP-LB^OOI 

GMP-LB4002 

GMP-LB^003 

GMP-LB'^004 

GMP-LB'^005 

GMP-LB^006 

GMP-LB^007 

GMP-LB'^008 

GMP-LB^009 

GMP-LB4010 


Aqe 

5 

5 

5 

6 

5 

5 

5 

6 


6 


Aqe 

Aqe 

5 

6 

7 

6 

6 

5 

5 

5 

4 

3 




Fish Tissue Samples 

^~\ 

Weiaht la) 

1600 

1800 

1400 

1200 

1450 

1050 

1100 

1000 

900 

900 


Weinhtfnl 

310 

220 

150 

170 

300 

90 

100 

80 

60 

80 

100 

190 

110 

105 


Location: Lymansville Pond 

Species: White Sucker 


Lenath (mm) Lesions/Other 
510 
545 
475 
480 
480 
460 
450 
440 
415 
420 

Lenathfmm) 
525 
460 
430 
430 
490 
340 
390 
350 
310 
356 
367 
442 
366 
383 

none 

hemorrhage on throat 


none 

none 

none 

none 

none 

none 

none 


dermal hemorrhage 


Sample # 

LPX-WS-4001 

LPX-WS'^002 

LPX-WS^003 

LPX-WS^004 

LPX-WS-4005 

LPX-WS4006 

LPX-WS'^007 

LPX-WS-^OOS 

LPX-WS^009 

LPX-WS'^OIO 


Location: Lymansville Pond 
Species: American Eel 


Lesions/Other 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 


Sample 

LPX-AE^001 

LPX-AE^002 

LPX-AE^003 

LPX-AE-4004 

LPX-AE^005 

LPX-AE4006 

LPX-AE^006 

LPX-AE^007 

LPX-AE^007 

LPX-AE^008 

LPX-AE-4008 

LPX-AE4009 

LPX-AE^OIO 

LPX-AE'>010 


Aqe 

6 

6 

4 

5 

5 

4 

3 

4 

5 

5 


Aqe 


u 




Vyeiqht(a) Lenathfmm)
375 286
300 267
275 260
350 281
1060 427
870 400
1200 424
880 390
890 388
288 410
1100 377
130 159
120 170
110 162
180 187
150 182
160 180

Locat ion: Lymansville Pond 

Species: Largemouth Bass 


 Lesions/Other
 none
 none
 none
 none
 dermal hemonliage
 none
 none
 none
 none
 none
 none
 none
 none
 none
 none
 none
 none

 Sample Anp 
 LPX-LB^OOI 5 
 LPX-LB^002 5 
 LPX-LB^002 
 LPX-LB^003 5 

 LPX-LB-4004 8 
 LPX-LB^005 8 
 LPX-LB^006 8 
 LPX-LB^007 7 
 LPX-LB-4008 
 LPX-LB-4009 6 
 LPX-LB^OIO 
 LPX-PS-4009 
 LPX-PS-4009 
 LPX-PS4009 
 LPX-PS-4010 6 
 LPX-PS-4010 
 LPX-PS^010 



Sample: LPX-IBI-3 

Species 

American Eel 

Brown Bullhead 

Tessellated Darter 

Golden Shiner 
Bluegill 
Chain Pickerel 
White Sucker 

Largemouth Bass 

Length (mm) 

620 
545 . 
470 
166 
85 
90 
68 
73 
53 
50 
78 
47 
52 
50 
55 
48 
55 
55 
57 
46 
31 
65 
58 
85 
37 
38 
38 
42 
40 
32 
30 
35 
38 
32 
38 

Waterbody: 

Weight (g) 

540 

430 

200 

67 

22 

10 

5 

4 

2 

2 

4 

1 

2 

2 

2 

1 

2 

2 
2 
1 
1 
3 
3 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Woonasquatucket Rive' 

Lesions/Other Age 
none 
none 
none 
none 

female 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 



S a m p l e : AFB-IBI-1 

S p e c i e s 

Smerican Eel 


Brown Bullhead 


Tessellated Darter 


White Sucker 


L e n g t h (mm) 

425 

360 

108 

92 

116 

98 

96 

107 

B9 

92 

101 

92 

65 

54 

55 

53 

58 

104 

134 

108 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 


W a t e r b o d y :

Weight (g) 

145 

105 

14 

6 

24 

13 

11 

14 

9 

10 

17 


n 

4 

2 

2 

2 

2 

12 

30 

15 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


W o o n a s q u a t u c k e t Riveir beJoW lailraCQ 

Les ions /Othe r Age 
none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


n<»ie 


none 


none 


none 


none 


none 


none 


none 


none 


noi^ 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 


none 




Sample: LPX-IBI-1 

Species 
Black Crappie 

Pumpkinseed 

Bluegill 

Spottail Shiner 

Sample: LPX-IBI-2 

Species 
American Eel 

White Sucker 
Brown Bullhead 
Chain Pickerel 
White Crappie 
Bluegill 
Golden Shiner 

Largemouth Bass 

Sample: GMP-1B1-1 

Species 
Golden Shiner 

Redbreast Sunfish 
Brown Bullhead 
Chain Pickerel 

Largemouth Bass 
American Eel 

Fish Age Results from IBI Samples 

Waterbody: Lymansville Pond- southern section 

Length (mm) _Wei_ght (g) Lesions/Other Ag<B 

200 135 none 3 
242 230 none 3 
141 100 noie 
168 145 none 3 
118 30 none 3 
152 100 none 4 
24 — none 

Waterbody: Lymansville Pond- northern section 

Length (mm) Weight (g) Lesions/Other Age 

305 none 
410 none 
522 1500 none 
278 345 none 
350 275 none 
234 200 none 4 
196 150 sore on right caudal area 5 
72 4 black spot disease 
80 5 none 
72 4 none 
35 none 
33 none 

Waterbody: Greystone Ivlill Pond- southern section 

Length (mm) Weight (g) Lesions/Other Age 

62 4 none 
46 2 none 
52 2 none 
173 .120 none 4 
262 270 none 
410 SOP none 
185 35 none 
322 570 heme 
380 — none 
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FISH SAMPLING FIELD DATA SHEET (FRONT) 
page 1 of 2^-, 

STREAM NAME L^V^l t t jA^V'<>f LOCATIQH Lf^X^' t ^1  ' 2 
STATION * RtVERMILG STREAM CLASS 

LAT LONO, RIVCR BASIN 

STORET* AGEMCY 


GEAR INVESTJOATORS 


FORM COMPLETED BV DATE f ^ J ^ J - g ' 
 REASON FOB EUftViY 

TJME f 7 ^ ^ AM £ P 

SAMPLE l loMwrrrt l i tn^l icaixur^ft? QbackfUiCJi O loic harge 	 ,' /4-1 / 
COLLECTION 

SamOlineDaratiaa SUn lirwe f X  O S EiHUime f 2  ' > Dciraiion / p 

ream width (in meters) M io . /  ̂  
-££ 


HABITAT TVPES [j mdUate the pevcentag* orenth habitat type piesenl, 

i^pim,-- ifi • L l roo l i i  t ORitns. ^ 0 Stiags % 


GENERAL ^ i / ^ / j - ^ C COMMENtS 

SAL: LENGTH (mm)AVElGHT (g) ANOMALirS SrE<ClES TOTAL OPTIC 

(COVNT) ^ |25S 


D £ F L M S T Z 

3 	 t „Af^*Pe\ 	 tP^ . 

HfO — 


• : - ; > • - - ; ; • ; - •  ^ ifes^^-^f'-i-'v' 

v̂iL'A >c/^^ 1 1 5 / 1 /ft>o 	 1 n
Pill;.;: 

r- 1 ? 7 ^ 7VS 	 1 1 i^J^^ 

? (iyit^Pifi^tt. f 1 / 2 5 ^ ^75-	 1 1 1 1 1 1 

Mf! 
^ - r ™ -^j - , 	 - i M - s _J 

^ i  d BifMssesstnent Proiocoh For Use in Streams wtd Wadeable Riivrs- Periphyion, Benthic 

Macroinvertebrates. and Fish. Seconti Edition - Form I A-35 



i 

p,.J(3J--^ 
FISH SAMPLING FIELD DATA SHEET (BACK) ^ j  

\ 

% 

P 

SPECIES TOTAL 
(COUNT) 

U k h  - C^j'tj 'r T 

rlirVff J 

/ W / K J /^ i^ f 3 

V : ^ J V / ! i ^ i TT^T^̂ T'M^ 

CtSfK^t^w^L A:sH ' ? , 

'T'̂ '̂ ^ci.^^T'rT''''.TT-^ 

•MH^':M:T[.. :""":••̂  

3 | | |  ; :Sfe:i^;>.J:l,; 
i 

"•{::^t|E^:' •;!•-..•; •-.- : . ; .;:-:7 

OPTIO •iAl,: LENGTH (in m)AVEICHT (g) 
(25 S 

l^f TJSO 

I'if, 15" 

11 ^ 
JO s 

1-^ ^ 

3.y — 
3i> ^— 

ANOMALIES* 


D E F L M S T Z 


1^''>^^<^ r'.<jU •f(\H I'c 

1 1 , 
. G f g ^ ^ ; t ^ / ^ f ; : : -^y^ 

1 1 M 1 
^Ty:j>l0i^'::.---'-:^T^TM'^ 

'1 i 1 f 
' ; ' ' • ' # • • • • "•' • • " f i i k . ^ S M 

i ! 1 ' '1 1 

1 1 W ' ^ 

1 1 1 1 

jgfll 

A N O M A L Y C O D E S  " D = deformities: E = eroded fins; F = fungus; L = lesions: M = multiple DELTanomalies, S = emaciated; Z = oilier 

Appendix A-4: Fish Field and Laboratory Data Sheets - For A-36 

http:T'^'^^ci.^^T'rT''''.TT


FISH SAMPLING FIELD DATA SHEET (FRONT) 
page \ of .T^ 

STREAM NAME (-A ( A A A A A „ j y • ( . f LOCATION •* /yV j  '  1 
STATION it RI\'ERMILE STREAM CLASS 

LAT LONG RR'ER BASIN 

S.TORET II AGENCY 

GEAR INVESTIGATORS 

FORM COMPLETED BY DATE to-T-So' RE.1S0N FOR S t m T V 

TFMF. TH~:'i AM (iiv^ 

SAMPLE How were the fish captured? Q back pack Q rote barce 0 other 'ili.oc/c &'"'f' 
COLLECTION 

Block nets u^ed'' Q YES J '̂  N 0 

Samphns Duration Start lime ' y | f End lime / i 7 * Duration / O 

Stream width (in meters) Max 3 o "̂  / + Mean A - 3 O - r * 

HABITAT TYPES 	 Indicate the peixeutage of each habitat tvpe preseut 
0 Riffles % 0 Pools % a Runs % 0 Snass %
Q Submerged Macrophytes % GC Other ( J % 

GENERAL ,̂  .'. 
COMMENTS V ' - r v ^^ ' 

SPECIES TOTAL OPTIONAL: LENGTH (m rayWEIGHT (g) .\NOMALIES 1 
(COUNT) 

D E F L M S T Z 

Uc>|ot?n j V i W C "^ b i. H
7"- " -f u :?: 

tr \-<h. 1- ^ - 2 - 2 - • 

I ^pdlbrtMt- ;/ . /IJ t /?:3 / ?* 

; 

ft^aoJ-^ i t L M W ^ ^ I 2^2 21 0 	 1 1

R̂  
i oL Ckf^,i\ Qna t̂ii 2. t , / t? o 	 i 1 1  1 

} S J 35* 

Mt 1 

Raj?id S i o a s s e s s i n e i i t P r o t o c o l s F o r Use in Str-eaujs ariiJ W^adeable R.ivers: I*er iphyton. S e n t h i 

IilacT'oiT}-\'eT'tehrates. a n d F i s h , S e c o n d E d i t i o n - Fof-m 2 

file:///NOMALIES


^ ^[^P-fSot-^ FISH SAMPLING FIELD DATA SHEET (BACK) 

SPECIES TOTAL OPTIONAL: LENGTH (mi ii)A\'EIGHT (R) ANOMALIES
(COt"NT) 

D E F L M S T z 
L-KC^«.^~<:^ k \ h-z^ ,S7 0 

A-^ ffeu I l>fo 
• 

• • : ; , ; , . . . : • • ; _ 

mirm;i-i-r''m. 
i:i-:-^Mii--:-:i:i 

- . : - - ^ . • . : \ ; , - . : • • " 

• '^ ' ,T-'T^a^T-y.TA. 

.- •"T-.lf,: ^ • • • ^ : - ' l ^ . - , j .V: . . : , . ! M - . . . . L ^ : . ' 

1 

' • . 

1 

1 

• r 

A N O M A L Y C O D E S : D = defomiilks; £ = eroded Hn^; J

I I I 

1 1 1 1 1 
" i t 
l l 

1 1 • > 

1 ^ 

"at 
n 

^ 1 1 1 1 

^ ill 
1 1 1 1 M 

• ^ \ ? m M i 
/ : S A 1 | T | ^ 

.-•-•::• • :r>iii.Z %'M. 

••^'¥Ai ^ 

A-^ 

= fuDgn ;̂ L = lesions; M. = multiple DELT anomalies; S = emaciated; Z = oilier 

A.ppeTidix A.-4: F i s h F i e l d a n d JLaI>oratory D a t a Shee t s - F o . 

f 


J 

j
,"3 
m 
m 
m 
.M 

http:�'^',T-'T^a^T-y.TA


• 

FISH SAMPLING FIELD DATA SHEET (FRONT) 
page I of TL, 

STRE.AM NAME ; i l S M > , . - O P r UXA30M /IJ P J SI • t 
STATION »	 RI\"ERinLE STREAM CLASS 

LAT	 LONG RRTR BASIN 

STORETff 	 AGENCY 

GEAR 	 IN\TSTIG.ATORS 

RE.WOy FOR SURVEY FORM COMPLETED BY DATE &-?£'° • 
TIME d ' ' H K " &) E M 

' • C " '  ' ' • ' c ' SAMPLE Hon weie the fish cantuted? O back pack O (ofe batre Molliec l\''Xll7l/a 17 
COLLECTION 

Block ne(s used? D YES #NO 

Samplinfi Duiation Stad lime Cf" " End lime l}7-5"-S Duration /O . lA* iv 

Stream width (in meters) Mas '  ' s^/"l Mean JS>0 ~  

HABITAT TYPES 	 Indicate Ihe perceutage of each habitat type present 
0 Rifiles »/o 0 Pools % 0 Runs % 0 Snaas % 
Q'Submerged Maclopbytes, f-n % 0 Other ( ;if. po^'-CH \ < 1 )^/pjPjyo 

GENER.\L 
COMMENTS ^ i > f  ̂  ^ ' • ' • e < r ^ ^ ' - / ' • / ^ 

TOTAL OPTIONAL: LENGTH (mmvWEIGHT (g) .ANOMALIES
(COUNT) (25 SPECIMEN MAX SUBSAMPLE) 

r^/wrr j ; \ | ^ m lo 
• C ^ J ^ C - •_.

^ \^^<^^\ _£a 127 3 ^ 
I Z l  l i l  £ -H- AT FJ^^o^:.;.:|p:;|^ 
7.0Z

AO 5 ^ 

?u'^^k,^':fA I H 5"o 
ŝ n 

IDS' 

M . Z S 
Go J2^ 

Ak IOO 

i^t) /is ^ (if*£fey ̂ 7" c^tiU^c
tee mi. / 11. ^ 

RapidBioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton. Benthic 
Macroinvertebrates, and Fish, Second Edition - Form I A-35 



FISH SAMPLING FIELD DATA SHEET (BACK) ASP-'>'^f 
TOTAL OPTION.AL: LENGTH (inin).\VEIGHT (R) 

(COUNT) (25 SPECIMEN MAX SUBSAMPLE) 

f,^-uJ-- CJ^!W"0 

Am c ^ r T -fc 

''•i^:Vfr0^''rr^:i''ii .- " i ! :V ' 

• • ^ ^ ^ 

i" 1." ."'; •• ; j % . ' 

A N O M A L Y C O D E S : D = delom\iiics; E = eroded (Ins; F = fungus, L = lesions; M - mulliple DELT anomalies; S =eniaci3led; Z-other 

Appendix A-4: Fish Field and Laboratory Data Sheets - Fo. A-36 

http:OPTION.AL


FISH SAMPLING FIELD DATA SHEET (FRONT) 
page ? Of / 

STREAM NAME /IUC>-C(AJ-C f i?0, l O ^ l ' l LOCATION 

STATION// RIVTRMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET n AGENCY 

GEAR r ; , ; d -w.C{^/3iu;-^ * i r c i * j ^ ^ ^  ̂  ,}m''ESTIGATORS 

REASON FOR SURVEY FORM COMPLETED BY"+ Z-Sif-'-yerS DATE Z-~$ili-= 'c t >'•• 
TIME t fT" AM bf) TTP^'^n 

SAMPLE How were the fish captured? (Hijack pack Q tote barge Q other _ 

COLLECTION 
 I * 

Block nets used? Q YES "•S-fc S"''--i/^S ' - . z 

Sampling Duration Start time /JTJ*3 Eiid lime_ _/*>S~f Duration 3 ^  ^ ' 

/
Stream ividlh (wJuetere) Max 

Mean KSV-̂  ->j _ 

HABITAT TYPES g Indicate the percentage of each habitat type present 

O Rifiie^-^r'-- % Q Pools % Q Runs 3 3~% Q Snags % 

Q Submerged Macrophytes V" Q Other ( ) % 


GENERAL p ^ ^ * — ^ * * ^ ^ ^ ^ ^ * ^ ^ ^ - ~ ^ ^ ^ J ^ ^ 

COMMENTS 


TOTAL OPTIONAL: LENGTH (mm).AVEIGHT (g) ANOMALIES 
(COUNT) (25 SPECIMEN MAX SUBSAMPLE) 

F L M S T Z 

(l-l e-i-K ^ VZJ- z-^:; 

i ?r^g ;ar !..;.•" V?['<':^7i: i!:

<^, 

'̂ • 

jv^>^_ y<*:MA.^^.. / ^ - ^ 1 n. I L £X^.^^ 
. f r ^ J-a.lil 12=. 

f J ia{ • 17^ 3.S. 
'^^^V^trSifrir^^Ci,;:-. .  : . . \ ^ a . . - . ' j j . -L^_ l i l a ^ J l . 


i i i i iUj-^ JLH^ JJL 

A_ 

- i 

•S?^— 
/ d ' ^ H h ^ ^ A ^ j -̂  ^ 
_ai 5<^ 

MsL i£L 
J o <l 

H a p i d B i o a s s e s s m e n t P r o t o c o l s F o r U s e ifi Sti-eams a n d W a d e a h l e R i i ' e f s : P e r i p h y t o n , B e n t h i c 

A J a c r o i n v e r t e b r a t e s , a n d F i s h , S e c o n d E d i t i o n - F o r m I 



FISH SAMPLING FIELD DATA SHEET (BACK) 

TOTAL OPTIONAL: LENGTH (mtu)A\"EIGHT (R) 
(COUNT) (25 SPECLMEN MAX SUBSAMPLE) 

•:-3"?Vl4^^"Vî '̂ : 

,7li_i> r : : - . • < ; : : 

ANOMALY CODES: D =defomut]es, E = erodedfins; F =fimgus;L = lesrons; M = multiple DELT anomalies; S =emacia]ed, Z = other 

Appendix A-4: Fish Field and Laboratory-Data Sheets - Fo. A-36 



FISH SAMPLING FIELD DATA SHEET (FRONT) 
page r of r-

STREAM NAME y \ t fv \ '^HSl / U<*" 	 LOCATION ( fX; "iT^? I . ~ ^ 

STATION # RI\"ERMILE 	 STREAM CLASS 

LAT LONG 	 RI\"ER BASIN 

STORET/f 	 AGENCY 

IN\'ESTIGATORS GEAR 2- &-<]N-fJ^ctl"^ii jcJi;- ,-^ ' 
KEA.SON FOR SlUVEY FORM COMPLETED BY'- ^ < " f l £ 2 K / ^ 	 DAIEZ93'it.''e 0,1. 


TIME .ir)?.c XM "YM 


SAMPLE How ivete the fish captured? J2"back pack Q tole barge Q otlier _ 
COLLECTION 

Block nets used? Q YES H'̂ NO - '/"TO 

Sampling Duratiou Start time 0 " ? C> End time /PIS'. Diu'alion VO 

Stieam width (in meters) Max__ Mean 

HABITAT TYPES 	 Ind icate Ihe percentage of each habitat type present 
0-fiiiiics?.5~ % Q Pools % 0 - : ^ u n s £ " % O Snags _ _ % 
Q Submerged Macrophytes % Q Other ( ) % 

GENERAL 

COMMENTS 


TOTAL OPTION.AL: LENGTH (ramyWEIGHT (g) ANOMALIES' 
(COUNT) (25 SPECIMEN MAX SUBSAMPLE) 

M^ ^c[ u o S^\o 
v  ̂  Sis uo 

V 9 e 2.*-£> 

Vtpu^K^w^Hai j^ l 1̂  

2£. 2-2

^ o / O 

T^ifatfrtha - ^ H  ̂  3\ 	 SC-. i.a J ^ n n 
* ^  lo i - 'J . X. ^ 

JT^ SO 

^ 
Q< 

TO S5

1-2 A P ? M. 
tf-oljrt^ -<ilfj-£^ i / J t i l 

RapidBioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fi.sh, Second Edition - Form I A-35 

http:OPTION.AL


'3 
(.V-0 FISH SAMPLING FIELD DATA SHEET (BACK) 

TOTAL OPTIONAL: LENGTH (mmJAVEIGHT (R) 
(COLiNT) (25 SPECIMEN MAX SUBSAMPLE) 

/ - LJ 

j t/n-tr-?' /  / / sS 3 

Ch^C^. '^ . -^^c l 

iOKj^i^Si^<:Jit^ I /Z> 

•s^^j> 'Msi^ •.^^y^':'^m. 
J -" / - , " " « - rT—. : . 

/a^,a..vmVF«V^Xjf I ^ 

•::^:^^Sf-:: 

31- 3it.^ 
^B 
T T 3.r 

• ^ 1:^ 
3S 

A N O M A L Y C O D E S : D = defomiiljcs; £ = eroded Q D S ; F = fimgiis; L = lesions; M. = muUqile DELT anomalies: S = emadated; Z = o1ber 

Appendix A-4: Fish Field and Laboratory Data SheetsA-36 



1 

FISH SAMPLING FIELD DATA SHEET (FRONT) 

£ ! a ! / of ^ 
STREAM NAME 	 LOCAHON ' r< U--(S X-''^> X^ - \\ ; 
STATION #T\10 R. I RJVERMILE 	 STREAM CLASS 

RFVER BASIN 

GEAR  ' ^ - ' i . - i . ' / f i i k  ' <'.f .̂->vi-^Lg;,-((INVESTIGATORS 
REASON FOR SURVEY FORM COMPLETED BY - f i~ 5 Ca- <••*  / ' 	 DATE Y J V ^ i S l 

TIME /VV.)T AMI PM J 

SAMPLE How were the fish captuied? Ettiack pack Q tote barge Q other_ 
COLLECTION 

Hod£ Doused? Q'VES oUb - -rlo& -Ic'D 5'V'*''^ — 9"jpl!-ej. ,,̂ .-f-̂  

Sampling Duration Start time /OJ I End time ('•HS Ci •Durarion (oO'v.tl-.^ 

Stream width On meters) Max_ 

HABITAT TYPES ludicate the percentage of each babitat type present 
afefflesfc• % Q Pools % BJfuns-f ' % Q Snags. 
Q Siibmei'ged Maciiaphytes % D Othei' (  ) _ 

GENERAL 

COMMENTS 


SPECIES TOTAL OPTIONAL: LEt -IGrH(m m)AVEIGHT(g) ANOMALIES* | 
(COUNT) N M A X 

^.v-- ' J ^ U) V- " ^ ^ t D E F L M S T z 

(^Oi.^ ^ lC\^ ' i rd . i z,o5~ ^(^ 
1 • ^ /^T.- <fc >P'̂ '̂" ''' " 

zr .3 

•JJ^CKJU. t ? v - U " iKt , t 2-- '„<r 	 '̂Z 1iS-o C o n .•••"••.•ir^^Hi_:;-^-'->f?:-::' 

' •• ' i -^ ' - ' ' fc •" V 
4w*S-'-. liii...iij>!«,i.^iii'«.;,,,'..-j^:;^i.i.,f - , . 

UcUtUl iiJo/Kei^iJ. ' ^ 	 A^ ; * 
/VjT • . - - ' " ' ' ^ ' ' l . ' ' ' ' ' •W 

/ - • ( i ^7 • - v : • i ; . J • ^ : ^ . ^ • ; i • • • : ^ • ' ^ • ; : • • • 

• • ' - • - . , • js'B /2^ 
" ' - • ' , 

^\A<- % i ^ e ^ ^ i 1 ^ Vi" / 3? 1 Hs-T 
H X 1f ""M.?J 1 do iK-T ' 

^rr 

1Vo I Vo 
^ ^ ^  " • ' ' _ r^fr ) I 	 :ii-;. •vr 

, n ^ 1*- . f^K^/^' ~ 
.^M - 5l^«.^j 

Itapid Bioassessment Protocols For Use in Stieams andfVddeable Rivers: Periphyton. Bentiiic 
Macroinvertebrates. andFish, Second Edition - Form I 



C p j j l ' ^ i ^ T ' - ^ FISH SAMPLING FIELD DATA SHEET (BACK) -̂ A 

^^k^HL 

TOT.AL 
(COUNT) 

OPTIONAL: LENGTH (min)AVEIGIIT(g) 
(25 SPECIMEN M.AX SUBSAMPLE) 

)rS_Jl£ 

ANOMALIES 

?.wv'^,'a/^/v.i]~M 

f j tT l^P^f l jL^r I f 

7. S 

idL 
t\s 
M_ 

/oo 

?  J 

/o 

£2. 
10 

M M n 

i ^ f i £  ̂  
1 1 1 1 1 1  1 

)^';;";L^;.;^^:a^-f 

i 

f 

I I I

• ^

 I

 .

 I

 ^ . 

I T 

^ 1 ^ 

I I I I i I 

A N O M A L Y C O D E S : • = dcfonmilies; E = eroded fins; F = fungus; L =• lesions, M •= multiple DELT anomalies S = emaciatea, Z - ottier 

Appendix A-4: Fish Field and Laboratory Data SheetsA-36 



! • • • « • 

FISH SAMPLING FIELD DATA SHEET (FRONT) 
page ^ o f / 

STREAM NAME {: . ' i^<,f-- i~i l . ' ( ( / . LOCATION L 9 )< -• 1 6 1 • V. . 

STATIONS I	 RIVERMILE STREAM CLASS 

LAT	 LONG RIVER BASIN 

STORET # 	 AGENCY 

GEAR ^ - f !"'•. 	 INVESTIGATORS 

RE.«0MOR SURVEY FORM COMPLETED BY DATE ^ - Z ^ O X 
T(ME I r t 7 r t ( Iwl »M 

SAMPLE How were thp fish captured'' O liack park O Inlc liarop _fit̂  other " s P ^ / C i r K i T 
COLLECTION 

Block nets used? Q YES 0 NO 

SamDline Duration Start time {01& End time (Cft. & Duaxum (  0 M ^ t f J  ̂  f 

Sti'eam nidth (in meters) Max 1 ;? 1 to Meau ! J& t*\ 

HABITAT TYPES 	 Indicate the pefceutage of each habitat tj'pe pi'eseut 
0 Riffles % 0 Pools % 0 Runs % O Snaas 'A 
Q Submerged Macrophytes % Q Oflier ( /* AK/V**-* ' TS/Oo % 

GENERAL 

COMMENTS S y . (•<"-* ? ^^•'\e, 5=.- » p  - ^ 


SPECIES TOTAL OPTIONAL: LENGTH (mm)AVEIGHT (g) ANOMALIES* 
(COUNT) 

D E F L 1 M S T Z 

'^AkCf^pf.f^ "Z loo 
i.4? nr z^o 

. 
• • . • • • : - . : : S - : : ^ ; B ' : ^ ^  : •• 

i •^-'-'•'- . O T ;  - ' m 
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\ ^ 

. AGE DETERMINATION OF FISHES FROM SCALES OR SPINES 


1.0	 PURPOSE 

This dociuneiit describes the procedure for age determination of tishes. 

2.0	 SCOPE 

This procedure applies to all Division personnel -who age fish using scales or spines. 

3.0	 REFERENCES 

3.1 Cating,J. P.	 1953. Determining age of Atlantic shad from their scales. U.S. Fish. Wfldl. Serv. 
BuU. 54:187-199. 

3.2 Devries, D. R. andR.	 V. Frie. 1996. Determination of age and gro'wth. Pages 483-512 in.B. 
Murphy andD. W. Willis, editors. Fisheries techniques, 2" edition. American Fisheries Society, 
Bethesda, Maryland. 

3.3 Judy, M. H. 1961. Validity of age determination from scales of marked American sliad. U. S. Fish. 

Wildl. Serv. BiiU. 185:161-169. 

3.4	 Lagler,K.F. 1966. Freshwaterfisliery biology. Wm C. Brown Co., Dubuque, Iowa. 

3.5 Marcy, B. C.	 1969. Age determinations from scales of Alosa pseudoharengiis (Wilson) and Alosa 
aestivahs Mitchein in Connecticut waters. Trans. Amei'. Fish. Soc. 98(4) :622-630. 

3.6 MarzoLf̂  R. C. 1955. Use of pectoral spines and vertebrae for determining age and rate of growth 
of channel cattish. Jour. WUdl. Mgmt 19(2):243-249. 

[ 3.7 Tesch,F.W. 1971. Age and growth. Pages93123 inRicker, ed Methods for the assessment of 
: fishproductioninfreshwater.IBPIIandbookNo.3,BlackweU, Oxford 

, : , 3.8 Walitola,C. H. J., and J.B.Owen. 1970. A decalcification teclinique for sectioning pectoral 

\ spines. 


4.0	 APPARATUS 

'	 •- The following equipment (or equivalent) as apphcable is needed: 

4.1	 Dissecting tools 
4.2	 Shdes (cellulose acetate or glass) 
4.3	 Vials 
4.4	 Scale cleansing solution (e.g., 2% KOH) 
4.5	 Decalcification agent (e.g., HCl solution) 

V  ̂ 	 4.6 Scale press 
I 4.7 Scale projector 

EF13-3 
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7.2.10	 Measure distance to each annulus (nearest mm) along a line from the focus to the midpoil.— 
of either lobe of the section. Identify spine section(s) measured if permanent mount is 
made. 

7.2.11	 Record all age assignments and spine measurements on data sheet. 

8.0	 QUALITY CONTROL 

8.1	 All scales and spines and subsequent age data are appropriately identified to insure proper reference 
to field coUection and other processing (e.g., length, weight) mfonnation. 

8.2	 Age determmatious are made independently by two investigators or the same investigator on two-
separate occasions. 

8.3	 Independent scale or spine readings from the same specimens are not included in study results if a 
common set of data can not be agreed upon. 

8.4 Initials of biologists and date are recorded on age data sheets/scale envelopes. 

8.5	 Scale samples, scale impressions and portions of spines are retained per study specifications. 

9.0	 REPORTING 

Results of age and growth studies shall be reported per client or study specifications. 

10.0	 RECORDS 

The following records are retained by the responsible laboratory per study specifications. In lieu of such, 
the records will be retained for a period of at least three (3) years. 

10.1	 Scale samples, impressions, and spines. 

10.2	 All age data sheets/scale envelopes. 

11.0	 ENCLOSURE 

1 Box 16.1 Conventions for Age Determinations (from Devries andFrie, 1996; see Reference 3.2) 

EF13-6 
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FROM: 

Devries, D. R-, and R. V. Frie. 1996. Determination of age and growth. 

Pages 483-512 in B. R. Murphy and D. W. Willis, editors. Fisheries 

techniques, 2nd edition. American Fisheries Society, Bethesda, Maryland. 


Box 16.1 Conventions for Age Designations 

A great deal of confusion centers around the nomenclature used to designate 
fish ages. Althougli both Roman and Arabic numerals are used to designate fish 
age. we use Arabic numerals to designate the current year of life of a fish, as 
recommended by the American Fisheries Society in its guides for authors each 
year. Because the time at which fish lay down an annual mark differs among 
species and regions, we consider fish to have completed their current year of 
life on 1 January in the northem hemisphere and 1 July in die southem 
hemisphere (see figure below: Hile 1950: Jearld 1983). We do not use a plus 
sign to designate growdi between the last annulus and the edge ofthe hard part 
(for fish aged widi hard parts), as has previously been done. For example, a 
northern hemisphere fish that is spawned aid hatched in spring of one year is 
designated as age 1 for an entire year beginning on 1 January ofthe next year 
(see figure below). Similarly, a northern hemisphere fish is considered to be age 
4 during the period between 1 January of its fourth year of hfe and 1 January 
of its fifth year of life (see figure below). Finally, a fish is considered to be age 
0 (or young of year) during the time fiom hatching until the next 1 January. 

Conventions for age designations 

1990 year-class 

Age 0 —~ Age 1 Age 2 
Age-group 0 Age-group 1 Age-group 2 

Young of year Yearling 

1990 1991 1992 
January May July January January July 

Hatched 1 si "Hatch day" 2nd "Hatch day" 

Q^v. ^I21S -Mfy 
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Introduction 

At the request ofthe U.S. Environmental Protection Agency (EPA), staff from the New England 
Field Office oftlie U.S. Fish and Wildlife Service (FWS) conducted a survey of calling frogs on 
the Woonasquatucket River in tlie vicinity ofthe Centredale Manor Supertiuid Site. The study 
site consisted essentially of four contiguous impounded areas on the Woonasquatucket River in 
North Providence, Rliode Island, one ofwhicli is defined as a Supertimd Site. The purpose ofthe 
survey was to determme if there was a notable difference hi species and numbers between areas 
impacted by dioxin and reference areas. 

Methods 

Identification of Monitoring Stations: 

Monitoring stations were chosen by EPA and FWS. Monitoring station locations were chosen 
upstream oftlie contamination, witlun the area of contamination, downstream ofthe 
contamination, and one location on a tributary stream. Tlie specific locations ofthe monitoring 
stations were chosen based on tlie apparent availability ofhabitat (surface water, aquatic 
vegetation, and lack of water current), and the ability to survey as large an area as possible. 

Nine monitoring stations were chosen. Three were upstream ofthe contamination (Rangely 
Court, Green Property on Chamberlain Road, and Adams Road); two were in Allendale 
Impoundment which is die most contaminated area (Stevens Sheet and Wiscasset Avenue); two 
were in the next lower impoundment, Lymansville Impoundment (Warren Street and Oak 
Street); one was m die next lower unpoundment, die Manton Impoundment (Brennan Oil); and 
one was on an impounded area of Assapumpsett Brook, which drains into tiie Lymansville 
Impoimdment (Assapumpsett Pond). Maps with rough locations ofthe monitoring stations are 
provided in Figures 1 and 2 at the end of the report. 

Call Counts: 

The anuran call count protocol was based on the protocol used m the North American Amphibian 
Monitoring Program (NAAMP). NAAMP protocols were fashioned after the long-rurming 
Wisconsin Frog and Toad Survey (Mossman el al. 1998). Tlie protocol establishes four separate 
monitoring periods to account for frog species tiiat call at different times during the spring 
mating season. For Rhode Island the monitoring periods are: floathig (depending on when wood 
frogs begin to call); April 10 to April 25; May 10 to May 31; and lune 15 to June 31 (Dr. Peter 
Paton, Uiuversity of Rhode Island, NAAMP coordinator for the State of Rhode Island, pers. 
comm.). The first monitoring period is for wood frogs (Rana sylvatica), sprmg peepers 
(Pseudacris crucifer), and possibly American toads {Bufo americanus). The second is for spring 
peepers, American toads, northem leopard frogs (Rana pipiens), and pickerel frogs (Rana 
palustris). The third is for northern leopard frogs, pickerel frogs, green frogs (Rana clamitans), 
gray tieefrogs {Hyla versicolor), Fowler's toads {Bufo woodhousei fowleri), and spadefoot toads 



(Scaphiopus holbrooki holbrooki). Tlie fourth is for bullfrogs (Rana catesbeiana), green frogs, 
gray tieefrogs. Fowler's toads, and eastern spadefoot toads. However, each calling period is 
temperature-dependent and, therefore, may vary from year to year. The first monitoring period 
requires a minimum air temperature of 42 °F; the second requires a minimum air temperature of 
50 °F; the tiiird requires a nunimum air temperature of 50°F; and tiie fourth requires a minimum 
air temperature of 55°F. The other requirements for monitoring include little wind and no ram 
significant enough to impair the abihty to hear callmg frogs at a distance. Observations are 
expected to take place between one-half hour after sunset and 2:00 am. 

In 2001, NAAMP was mterested m comparing a tiiree-minute listening period to a five-minute 
listening period. Therefore, observations were recorded for a three-minute period and then an 
additional two minutes. Because tiie intent ofthe NAAMP survey is to record population fiends 
over time, the protocol does not require that individual flog calls be counted but rather that a CaU 
Index Value (CIV) be recorded. A CIV of I is recorded when calls can be counted and calls do 
not overlap. A CIV of 2 is recorded when calls can be distinguished and some overlap. A CIV 
of 3 is recorded when there is a fuU chorus, which means that calls are continuous and 
overlapping. Additional data to be recorded include: start time and end time, temperatures at start 
and end time, sky conditions, wind conditions, and whetiier there was any noise during the 
listening period that would hamper the ability to hear tiie frogs. 

For tins survey we followed the NAAMP protocol with a few modifications. First, we attempted 
to conduct surveys on two nights witiiin each monitoring period understanding tiiat frog activity 
varies from night to rught even when conditions appear optimal. Also, in addition to recording 
tiie CIV we attempted to estunate the number of individuals calling, which we recorded in 
parentheses after the CIV numbers. 

Monitoring was conducted by the same two people at each event. At the end ofthe listening 
period at each station, the two hsteners compared observations. At some monitoring stations the 
two listeners mtentionally stood some distance apart to maximize the area of coverage. At the 
end ofthe listening period, the hsteners conferred and came to agreement on tiie locations from 
which individuals were heard caUing from and, therefore, developed the best estimate ofthe 
number of calling individuals. 

Each survey was conducted in a slightly different sequence to reduce any influence that the time 
of evening could have on flog calling. Also, if there was a question about the lack of activity at a 
site, particularly tiie first site monitored in the evening, the site was remonitored at the end ofthe 
evening. 

Tlie data sheets used were developed for NAAMP surveys conducted on national wildlife refiiges 
in the northeast. 



Results 

Surveys were conducted on four nights: April 24, April 30, Jime 5, and June 26. Tins effort was 
not fiiUy coordinated until after tiie wood frogs would have been expected to stop calling, 
although a few wood frogs were heard hi one location on April 24. Wood frogs use venial pools 
exclusively and since little of this habitat is present hi the study area we were not concemed 
about tills omittance. The spring of 2001 was exceptionally cold and rainy, particularly during 
the montii of May, so we had difficulty coordinatmg nights with acceptable weather conditions. 
We believe tiiat these cold conditions tended to postpone some ofthe mating activity, so 
although we did not manage to conduct any surveys in May, we did manage to hear all ofthe 
ejqjected species during the April and June surveys. 

Below are descriptions ofthe monitoring locations and tiie results for each location. Results are 
also summarized m Table 1. Copies ofthe field data sheets are provided at tiie end ofthe report. 

Rangely Court Park - Tins is the most upsfream station and is considered a reference site. A 
small dam. Upper Esmund Dam, impoimds water and some ofthe area is vegetated with 
emergent vegetation. The west side oftiie river is treed; the east side has shnibs and mowed 
grass and is near a busy road. Listening was conducted fiom tiie forested west edge upstream 
enough to lose tiie overpowering noise ofthe water flowing over tiie dam. Monitoring from tiiis 
side also minimized fraffic noise from the road on the east side. We heard very few frogs at this 
site. One pickerel frog was heard during the first two surveys, one green frog during the third 
survey, and one green and one bullfrog during the fourth survey. 

Green Property - This property is located at tiie end of Chamberlain Road. Grassed yard extends 
to the edge oftiie river on the east side. On the west side oftlie river is a water freatment plant 
which creates a loud hum. There is a complex of vegetation on both sides ofthe river. Durmg 
tiie April 24 survey, wood frogs were heard on the west side oftiie river suggesting the presence 
of vernal pool habitat. Observations were conducted from a lawn on the east side ofthe river. 
Pickerel frogs and green frogs were heard in abimdance at this location. A bullfrog and a small 
number of sprmg peepers were also heard during tiie surveys. 

Adams Road - This site is also a reference site just downsfream ofthe Green Property. Grassed 
yard extends to the eastern shore ofthe river. Tlie opposite shore is vegetated with frees but 
houses are not & behind. There are patches of emergent vegetation tiiroughout the area. This 
area was abimdant with frogs including spring peepers, pickerel frogs, American toads, green 
frogs, and bullfrogs. 

Stevens Street - This monitoring location is in tlie upper end ofthe Allendale Impoundment, 
which is tiie most contammated ofthe impoundments. This area is mostly forested/scmb-slirub 
wetland with the mam river chaimel flowing along the west bank and small stieams braiding 
througliout the rest ofthe area. A narrow (about a foot wide), shallow (several inches deep) 
water channel with a gentle flow is present next to the east bank where the monitoring took 



The Table 1. Frog species heard (Call fiidex Value- with approximate number of individuals in parentheses) during a frog call survey 
on the Woonasqatucket River in North Providence, Rhode Island in the sprmg of 2001. Tlie call survey was conducted as part of an 
assessment ofthe Centredale Manor Superfund Site. Values given are the maxima of four surveys. 

Site Snecies Heard (Call Index Value and Number of hidividuals ( )) 
Spring 
Peeper 

Wood 
Frog 

Pickael 
Frog 

American 
Toad 

Fowler's
Toad

 Green
 Frog

 Bullfrog Gray 
 Tree frog 

Rangely Court 0 0 1(D 0 0 1(1) HO 0 

Green Property ^ 1(2) 1(5) 0 0 1(6) HI) 0 

Adams Road 1(3) 0 1(4) 1(2) 0 2(8) 1(3) 0 

Stevens Sheet 0 0 0 0 O O O O 

Wiscasset Stteet 0 0 0 0 2(4) 0 0 0 

Warren Sfreet 0 2(8) 1(2) 1(3) 2(6) 1(2) 020 

Oak Street 0 0 1(3) 0 0 0 1(2) 0 

Brennan Oil 0 0 1(3) 0 0 0 1(2} 0 

Assapimipsett Pond 30 0 HD 2(4) 0 2(7) 1(2) 0 

" Call Index Value: l=Calls can be counted, no overlapping; 2=Calls can be distingiushed, some overlapping; 3=FuII chorus, calls 
contmuous and overlapping. 



place. No frogs were heard in this area durmg any ofthe survey dates. However, the Allendale 
Dam breached in early April of2001 causing dewatering ofthe impoundment with the exception 
ofthe stream channels. 

562 Wiscasset Ave. - Monitoring of tiiis location took place from a large ledge on the eastem 
shore ofthe impoundment which allowed for hearing over a large area, from the dam up to near 
the Stevens Street monitoring location. Tliere was very little water hi the impoundment for tiie 
first two surveys, but it was about one-tiurd tuU for the second two surveys. No frogs were heard 
during tiie first two surveys. Fowler's toatk were heard (four and three individuals, respectively) 
durmg tiie second two surveys. At least one toad was clearly heard hi tiie water oftiie 
impoundment. The others could have been near the impoimdment on the upland. However, since 
this is tiie oitiy water body hi the area, it was presumed tiiat aU ofthe toads were breeding m the 
Allendale Impoimdment (due to private buildings and fencing it was impossible to precisely 
determine the locations ofthe calling toads). 

Warren Street - Tins monitoring station is located toward the upper end ofthe Lymansville 
Impoundment. Contamination in tins impoimdment is approximately an order of magnitude less 
than in the Allendale Impoundment (EPA pers. comm.). This site probably had the highest 
abundance and diversity of frogs ofaU the monitoring locations. Species heard included: spring 
peeper, pickerel frog, American toad. Fowler's toad, green frog, and bullfrog. 

Oak Sfreet - Monitoring from this location was conducted from a yard that jutts into the 
Lymansville Impoundment, providing for a large listening area. Trees, lawns, and houses edge 
the shoreline. The water has patches of emergent vegetation. This area also had lugh numbers 
and diversity of frogs including: spring peeper, pickerel frog, American toad, green frog, 
bullfrog, and one gray freefrog. 

Brennan Oil - This is the only monitoring location hi the Manton Impoundment because the 
impomidment is relatively small. The monitormg location was sited in about tiie oitiy area with 
emergent vegetation. Listeiung occurred fiom a parking lot on the east bank. There is a factory 
on the west bank that has a loud hum. There is a lot ofpavement aroimd the river at this point. 
This site had a few pickerel frogs and bullfrogs. 

Pond on Assapiunpsett Brook - This is a small fributary to the Woonasquotucket River that 
empties mto tiie Lymansville Impoundment. This is a reference site and the only site that is not 
located on the Woonasquotucket River. It is a small impounded area surrounded by houses. It 
has a parking lot at tiie east end and emergent/scrub-shnib wetland and forest at the west end. 
The monitoring location was at the end of Bowen Street overlooking tiie scrub-shnib wetland. 
The pond is a distance down a sloped yard but we did not have pennission from the landowner to 
use the yard. This site had the most spring peepers of any oftlie sites, as well as one pickerel 
frog, American toads, green frogs and bullfrogs. 



Discussion 

This survey faced a number of complicating factors. One was the weather. The spring of2001 
was exceptionally cold and rahiy making it difficult to coordinate a niglit witii acceptable survey 
conditions, particularly during the month of May. Also, unexpected strong winds developed 
during the April 24 survey. However, there was a lot of frog calling activity that evenhig so we 
continued the survey. A second complicating factor is the heavily-developed nature ofthe area, 
so there are lots of sources of noise. Noise issues that we faced include: ttaffic, water flowuig 
over dams, sirens, airplanes, helicopters, factory noises, water treatment plant noises, and local 
people stopping us to ask questions.' A third factor was the difficult access to the site. We 
plaimed around tins when we set up the monitoring stations, however, on one occasion we 
wanted to specifically detennine the locations ofthe Fowler's toads in or aromid the Allendale 
Impoimdment and we were unable to get close to tiieni because of buildings and fences. A fourtli 
factor, was tiiat the Allendale Dam breached in April 2001, causing a drastic change in habitat 
during the breeding season. The site converted from an unpoundment to a liabitat resembling 
mudflat with a sfream running through it. In June, a small area ofponding developedjust behind 
the dam. 

However, we feel that we got calling data on every species expected in the study area. Tlie two 
possible species that we did not hear withm tiie study area are northem leopard frog and 
spadefoot toad, and only one gray freefrog was heard. The northern leopard frog is primarily a 
species ofwet meadows and grasslands so would not necessarily be expected within the study 
area. Also, the northem leopard frog appears to be declining in numbers throughout tiie 
northeast for unknown reasons. The spadefoot toad is a species which is exceptionally difficult 
to document as they are nocturnal, they completely burrow themselves mto sandy soils, and tiiey 
tend to mate during heavy night-time rainstorms. Since the NAAMP protocol discourages 
surveying during heavy rams, this species would not be expected to be observed during normal 
survey periods (Tynhig 1990). The lack of gray tteefrogs is not easy to explahi, especially since 
gray treefrogs were heard calling in other areas around Providence on tiie survey lughts. 

This study was not designed for statistical analysis, therefore, interpretation is qualitative. In 
general, tiiere appeared to be a reasonable abundance of frogs at all ofthe listenmg stations with 
the exception ofRangely Court, Stevens Sfreet, and Wiscasset Avenue. Rangely Court was 
chosen because tiie emergent vegetation above the dam suggested that the area offered good frog 
habitat. However, tiiere was observable water current m the area so the current may have been 
too sfrong for most frog species. The few frogs that were heard were in the same locations fie, a 
green frog was heard from about the same location as where we had heard a pickerel frog during 
previous surveys) each time so there may be only a few pockets ofhabitat that are suitable. 

Both Stevens Sfreet and Wiscasset Avenue are hi the Allendale Impoundment. The results for 
the Allendale Impoundment are difficult to interpret because ofthe breaching ofthe dam hi 
April. Because the habitat was disturbed during tiie breeding season, and the site was greatly de-
watered, it is difficult to discem whether the lack of frogs was due to contamination or because 



ofthe habitat disturbance. It is also difficult to discem why only Fowler's toads appeared to be 
breeding in the Allendale Impoundment. Fowler's toads are reported to use shallow water 
habitats and river margins (Dickerson 1969). They are also associated with sandy upland 
(Conaiit 1975; Green 1989). It is possible tiiat this is the oitiy species tiiat will tolerate the 
present habitat conditions: shallow water impoundment with fairly strong stream current. We 
presume that tiiere is sandy upland nearby. 

However, it should be noted that Fowler's toad is a relatively terresfrial am'mal m confrast to the 
relatively aquatic hfe liistory of some oftiie other species of anurans, particularly green frogs and 
bullfrogs. Fowler's toads only take to the water to breed. The eggs hatch in approximately one 
week, and the tadpoles metamorphose m 40 to 60 days (DeGraaf and Rudis 1992). In contrast, 
green flog adults live primarily along tiie edge ofthe water and hibemate underwater. The eggs 
hatch m three to five days but it takes one to two years for the tadpoles to metamorphose 
(DeGraaf and Rudis 1992). Bullfrogs are also highly aquatic and the tadpoles can take two to 
three years to transform (DeGraaf and Rudis 1992). There is some evidence that tiie late-stage 
tadpoles are the most vulnerable to the effects of contaminants, and that thejelly coating around 
the eggs offers some protection from water-borne contaminants (Henry 2000). Furtiier, 
overwintering tadpoles have close epidennal contact with sediments. Therefore, there is reason 
to believe that Fowler's toads may be less vulnerable to aquatic contamination than more aquatic 
species. 

No frogs were heard from the Stevens Sfreet monitoring location. This is tiie upper end ofthe 
Allendale Impoundment which is scrub-shrub/forested wetland with rivulets braiding tiirough it. 
This area would not be expected to be prime breeding habitat because oftiie lack of standing 
water (we were unable to enter tiie site to know for sure). However, it would not be unreasonable 
to expect a few frogs to be in the area or call in the area, particularly gray treefrogs that use 
forested habitats and do not always call adjacent to tiieir breeding habitat (Tyning 1990). It does 
appear fiom tiie survey that tiie frog population in the LymansviUe Impoundment (Warren Sfreet 
and Oak Sfreet) wliich is contaminated, but to a lesser degree than the Allendale Impoundment, 
has a fairly large and diverse popitiation of breeding frogs. 

We would hke to note that the number of inthvidual frogs recorded at Assampumpsett Pond may 
have been greater ifwe were standing closer to the pond during monitoring. The call ofthe 
pickerel frog is particularly hard to hear as it is a soft snore which is often emitted imder water 
(Conant 1975). Accordmg to Conant (1975), sprmg peepers often prefer habitats where ttees and 
shnibs are standing eitiier in tiie water or nearby. This site may have had the highest population 
of spring peepers because ofthe presence ofthe scrub-shrub wetland. 

Summary and Conclusions 

Based on our survey, it appears that most ofthe shidy area has a breeding population of frogs 
comparable to other Mglily disturbed sites. However, some sites are in question. Rangely Court 
Park (a reference site), Stevens Sfreet and Wiscasset Avenue (Allendale Impoundment) appear to 



liave poorly-represented anuran populations. Tlie low population of callmg frogs at Rangely 
Court Park may be due to water current tiiat is too strong to provide quality frog habitat. The 
possible reason for tiie lack of frogs at the Allendale Impoundment is more difficult to discern 
because ofthe change in habitat due to the breaching ofthe dam. The fact that there was a 
relatively large and diverse population of calling frogs in the Lymansville Impoundment and that 
Fowler's toads were present m the Allendale Impoundment, miglit suggest that tiie lack of frogs 
hi tiie Allendale Impoundment is due to physical habitat conditions rather than to contamination. 
However, it is noted that tiie hfe history ofthe Fowler's toad may make it less vulnerable to 
aquatic contamination than more aquatic species. Also, this smdy only assessed the presence of 
calling males. It did not assess the success ofthe reproduction effort. 
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Figure 1. Locations ofthe frog caU monitoring sites on the Woonasquatticket River in Providence, Rhode Island. 



Figure 2. Location oftiie frog call monitoring sites on tiie Woonasquatucket River in North Providence, Rhode 
Island. 
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Introduction 

At the request ofthe U.S. Environmental Protection Agency (EPA), stafffrom the New England 
Field Office ofthe U.S. Fish and Wildhfe Service (FWS) conducted a survey of calling anuran 
amphibians (hogs and toads) on the Woonasquatucket River in the vicinity ofthe Centredale 
Manor Superfimd Site in the spring of 200L Tlie purpose ofthe survey was to detennine ifthere 
was a notable difference in species and numbers of anuran amphibians between areas containing 
dioxtQ and reference areas. The study site consisted of four contiguous impounded areas on tlie 
Woonasquatucket River tn North Providence, Rhode Island, one of which, the Allendale 
Impoundment, is defined as a Superfund Site. The purpose ofthe survey was to determme if 
there was a notable difference m species and numbers between areas impacted by dioxin and 
reference areas. However, in the spring of 2001, the Allendale Dam breached, causing the 
impoundment to greatly de-water. The dam was rebuilt in the spring of 2002. EPA requested 
that the anuran caU survey be repeated given the change in habitat at the Allendale Impoimdment. 

Methods 

Identification of Monitoring Stations: 

In 2001, monitoring stations were chosen by EPA and FWS. Anuran call monitoring station 
locations were chosen upstream ofthe contamination, within the area of contamination, 
downstream ofthe contamination, and one location on a tributary stream. The specific locations 
of the monitoring stations were chosen based on the apparent availability of anuran habitat 
(surface water, aquatic vegetation, and lack of water current), and the ability to survey as large an 
area as possible. 

Nine monitoring stations were chosen. Three were upstream ofthe contamination (Rangely 
Court, Chamberlain Road, and Adams Road); two were in the Allendale Impoundment which is 
the most contaminated area (Stevens Street and Wiscasset Avenue); two were in the next lower 
impoimdment, Lymansville Impoundment (Warren Street and Oak Street); one was in the next 
lower hnpomidment, the Manton Impoundment (Bremian Oil); and one was on an impounded 
area of Assapumpsett Brook, which drains into tlie LymansviUe Impoundment (Assapumpsett 
Pond). Maps with rough locations of the monitoring stations are provided in Figures 1 and 2 at 
the end ofthe report. However, the Rangely Court monitoring station did not work well in 2001; 
very few anurans were heard at the site possibly because the water current in the area was too 
strong to provide good anuran habitat. Therefore, we searched for a site to replace Rangely 
Court. Therefore, we selected Georgiaville Pond, the next impoundment north. Most of this 
impoimdment is open water with little emergent vegetation. The only accessible location that 
looked appropriate was at the north end ofthe pond. This location is shown iu Figure 1. 

Call Counts: 

The anuran call count protocol was based on the protocol used in the North American Amphibian 
Monitormg Program (NAAMP). NAAMP protocols were fashioned after the long-nummg 
Wisconsin Frog and Toad Survey (Mossman et aL 1998). Tlie protocol establishes four separate 



monitoring periods to account for anuran species that call at different times during the spring 
mating season. For Rhode Island the monitoring periods are: "floating" (depending on when 
wood frogs begin to call); April 10 to April 25; May 10 to May 31; and June 15 to June 31 (Dr. 
Peter Paton, University of Rhode Island, NAAMP coordinator for the State of Rhode Island, 
pers. comm.). The first monitoring period is for wood &ogs (Rana sylvatica), spring peepers 
(Pseudacris crucifer), and possibly American toads (Bufo americanus). The second is for spring 
peepers, American toads, northem leopard &ogs (Ranapipiens), and pickerel frogs (Rana 
palustris). The third is for northem leopard hogs, pickerel frogs, green frogs (Rana clamitans), 
gray tree&ogs (Hyla versicolor), Fowler's toads (Bufo woodhousei fowleri), and spadefoot toads 
(Scaphiopus holbrooki holbrooki). The fourth is for bullfrogs (Rana catesbeiana), green &ogs, 
gray treefrogs. Fowler's toads, and eastem spadefoot toads. However, each calling period is 
temperature-dependent and, therefore, may vary from year to year. The fust monitoring period 
requires a minimum air temperature of 42°F; the second requires a minimum air temperature of 
50°F; the thud requhes a minimum air temperature of 50°F; and the fourth requires a minimum 
air temperature of 55 °F. The other requirements for monitoring include little wind and no rain 
significant enough to impair the ability to hear calling anurans at a distance. Observations are 
expected to take place between one-halfliour after sunset and 2:00 am. 

Observations were recorded for a five-minute period. Because the intent of the NAAMP survey is 
to record population trends over tune, the protocol does not require that individual anuran calls be 
counted but rather that a CaU Index Value (CIV) be recorded. A CIV of I is recorded when calls 
can be counted aud do not overlap. A CIV of 2 is recorded when caUs can be distinguished and 
some overlap. A CIV of 3 is recorded when there is afiiU chorus, which means that calls are 
continuous and overlapping. Additional data recorded includes: start time and end time, 
temperatures at start and end time, sky conditions, wind conditions, and whether there was any 
noise during the listening period that would hamper the abUity to hear the anurans. Data were 
recorded on data sheets developed for NAAMP surveys conducted on national wildlife refiiges. 

The surveys followed the NAAMP protocol with a few modifications. First, we attempted to 
conduct surveys on two nights within each monitoring period understanding tliat anuran activity 
varies from night to niglit even when conditions appear optimal. Also, in addition to recording 
the CIV we attempted to estimate the number of individuals calling, which we recorded in 
parentheses after the CIV numbers. 

Monitoring was conducted by two individuals. At the end ofthe listening period at each station, 
the two listeners compared observations. At some monitoring stations the two listeners 
intentionally stood some distance apart to maximize tlie area of coverage. At the end of the 
listening period, the listeners conferred and came to agreement on the locations of caUing 
individuals and, thus, developed tlie best estimate ofthe nmnber of calling mdividuals at a 
monitoring station. Ifthere was a question about the lack of activity at a site, particularly the first 
site monitored in the evening, the site was remonitored at the end oftlie evening. 

Results 



In 2002, surveys were conducted on five niglits: April 8, May 6, May 23, June 13, and July 2. 
The end of March was exceptionally warm, therefore, wood fi'ogs started calhng early and may 
have finished before this survey started. However, wood frogs use vemal pools exclusively and 
since little of this habitat is present in the study area we were not concemed about this omittance. 
Most ofthe month of April was exceptionally cold and rainy, therefore, it was difficult to 
coordinate nights with exceptabie weather conditions. These cold conditions may have postponed 
some ofthe mating activity, so altliough_only one survey was conducted in April, aU ofthe species 
expected were heard dming the other survey periods. The last survey on July 2 was conducted a 
few days beyond the recommended monitoring window. However, this proved to be the most 
productive night of aU the surveys indicating that no data was missed by conducting the last 
survey a little later than the suggested protocol. 

Below are descriptions ofthe monitoring stations and the results for each station. Results for 
2001 are summarized in Table 1 and results for 2002 are summarized in Table 2. Copies cf tlie 
field data sheets are provided at tlie end ofthe report. 

Georgiaville Pond- This is tlie most upstream station and is considered a reference site. 
This site has a field and forest edge and aquatic vegetation in the pond. Unfortunately, Interstate 
295 is nearby and created enough noise to make hearing fiogs difficult at times. During the first 
survey a reasonable choms of spring peepers was heard, and a smaU nmnber of spring peepers 
was heard during the second and third surveys. During the fourth and fifth surveys, one bullfi'og 
was heard each time, and the call seemed to come from about the same location each time 
suggesting that it was tlie same frog. 

Cliamberlain Road or Green Property - This is considered a reference site. Grassed yard extends 
to the edge of the river on the east side. On the west side of the river a water treatment plant 
creates a loud hum. There is a complex of aquatic vegetation on both sides of the river. 
Observations were conducted from the lawn on tlie east side oftlie river. In 2001, up to fom 
pickerel frogs and four green frogs were heard in this location, as weU as up to two bullfrogs and 
two spring peepers. Similarly, in 2002, up to four pickerel frogs and fom green frogs were heard, 
as well as two bullfrogs, two spring peepers, and one American toad. 

Adams Road - This site is also a reference site just downsfream ofthe Green Property. Grassed 
yard extends to the eastern shore ofthe river. The opposite shore is vegetated with trees but 
houses are not far from the trees and shore. There are patches of emergent vegetation throughout 
the area. In 2001, anurans were relatively abundant mcludmg up to tliree spring peepers, fom 
pickerel frogs, two American toads, eiglit green frogs, and tluee bullfrogs. The results for 2002 
were simUar except no American toads were heard. In 2002, up to two spring peepers were 
heard, fom pickerel frogs, five green frogs, and fom bullfrogs. 

Table 1. Anuran species heard (Call Index Value^ with number of individuals in 

parentheses)during a caU survey on the Woonasquatucket River in North Providence, Rhode 




Island in the spring of 2001. The caU survey was conducted as part of an assessment of the Centredale Manor Superfund Site. Values 
given are the maximum offom surveys. 

Site Species Heard, ("Call Index Value and Nmnber of hidividuals Ifi 
Spring Wood Pickerel American Fowler's Green Bullfrog Gray 
Peeper Frog Frog Toad Toad Frog Treefrog 

Rangely Court 0 0 1(1) 0 0 KD KD 0 

Chamberlain Road 10 1(2) 1(5) 0 0 1(6) KD 0 

Adams Road 1(3) * 0 1(4) 1(2) 0 2(8) 1(3) 0 

Stevens Street 0 0 0 0 0 0 0 0 

Wiscasset Avenue 0 0 0 0 2(4) 0 0 0 

Wanen Street 20 0 2(8) 1(2) 1(3) 2(6) 1(2) 0 

Oak Street 0 0 2(5) 1(2) 0 1(6) 1(3) 1(1) 

Brennan Oil 0 0 1(3) 0 0 1(2) 1(2) 0 

Assapumpsett Pond 3() 0 1(1) 2(4) 0 2(7) 1(2) 0 

' Call Index Value: l=Calls can be counted, no overlapping; 2=Calls can be distinguished, some overlapping; 3=Full chorus, calls 
continuous and overlapping. 

Table 2. Anman species heard (CaU Index Value^ with number of individuals in parentheses)during a call survey on the 
Woonasquatucket River in North Providence, Rhode Island m tlie spring of 2002. The caU survey was conducted as part of an 



assessment ofthe Cenfredale Mano£ Superfimd Site. Values given are the rnaximum of five surveys. 
Site Species Heard fCaU Index Value and Number of Individuals ()) 

Spring Pickerel • American Fowler's Green Bullfix^ 
Peepei' Frog Toad Toad Frog 

Georgiaville Pond 2(7) 0 0 0 0 KD 

Chamberlain Road 1(2) 1(4) 1(1) 0 1(4) 1(2) 

Adams Road 1(2) 1(4) 0 0 1(5) 1(4) 

Stevens Street 1(2) 1(1) 0 0 1(4) 0 

Wiscasset Avenue 0 0 1(1) 1(2) 1(2) Kl) 

Warren Street KD 2(7) 0 1(1) K5) 1(1) 

Oak Street 0 2(6) 0 0 1(3) 1(1) 

Brennan Oil 0 1(?) 0 0 1(2) 1(2) 

Ass^umpsett Pond 30 1(1) 0 0 2(10) 1(1) 

' CaU Index Value: l=CaUs can be coiuited, no overlappii^; 2=Calls can be distingmshe4 some overl^jping; 3=Full choms, caUs 
continuous and overlapping. 

Stevens Sfreet - This monitoring location is at the upper end of the Allendale Impoundment, which is tlie most contaminated of the 
impomidments. In 2001, because ofthe breached dam, this area" was mostly forested/scmb-slmib wetland with the main river channel 
flowing along the west bank and small streams braiding throughout the rest ofthe area. In 2001, no frogs were heard in this area 
dming any ofthe survey dates. In 2002, this area was completely flooded and one pickerel frog, two spring peepers, and up to fom 



green frogs were heard, 

Wiscasset Ave. - This monitoring station is located about in the middle of the AJlendale 
Impoundment on the east shore. The east shore has a narrow buffer of trees and then houses and 
yards. The west shore is mostly parking lots and industry. Monitormg of tlus location took place 
fiom a large ledge which allowed for hearing over a large area, from the dam up to near tiie 
Stevens Sfreet monitoring station. In 2001, there was little water in the impoundment for tiie first 
two surveys, but it was about one-tiurd fiiU for the subsequent two smveys. No anurans were 
heard dming the fust two surveys. Fowler's toads were heard (fom and three individuals, 
respectively) during the third and fourtli surveys. In 2002, the impoimdment was fiill. No 
anmans were heard dming the first and fourth surveys, but two green frogs were heard dming the 
second survey and one American toad was heard after the five minute listening period had ended. 
During the third survey one American toad was heard agam as well as two green frogs. During 
the fifth survey, one green frog, one bullfrog, and two Fowler's toads were heard. 

Warren Sfreet - This monitoring station is located toward the upper end ofthe LymansvUle 
Impoundment. Contamination m this impoundment is approximately an order of magnitude less 
than in the AUendale Impoundment (EPA pers. comm). In 2001, this site had tiie highest 
abundance and diversity of frogs of all the monitormg locations. A moderate choms of spring 
peepers was heard, as well as up to eight pickerel frogs, two American toads, three Fowler's 
toads, six green frogs, and two bullfrogs. In 2002, the abundance of anurans appeared to be 
lower, with only one mdividual spring peeper heard, up to seven pickerel frogs, one Fowler's 
toad, five green frogs, one buUfrog, and no American toads. 

Oak Street - Monitoring from tiiis location was conducted from a yard that extends into the 
Lymansville Impoundment, providing hstening over a relatively large area. Trees, lawns, and 
houses edge the shoreline. The water has patches of emergent vegetation. In 2001, up to five 
pickerel frogs were heard, two American toads, six green frogs, three bullfrogs, and one gray 
freefrog. In 2002, the abundance and diversity was a little lower with up to six pickerel frogs, 
three green frogs, and one buUfrog heard. 

Brennan Oil - This is the only monitoring location in the Manton Impoundment because the 
impoundment is relatively small. The monitoring location was sited in about the only area with 
emergent vegetation. Listening occmred from a parking lot on the east bank. A factory on the 
west bank produces a loud hum. There is a lot ofpavement around the river in this area. In 2001, 
up to three pickerel frogs, two green fiogs, and two bullfrogs were heard. The results for 2002 
were identical to 2001. 

Pond on Assapumpsett Brook - Assapumpsett Brook is a small fributary to the Woonasquatticket 
River that empties into the LymansvUle Impoimdment. This is a reference site and the only site 
that is not located on the Woonasquatucket River. The pond is a small impounded area ofthe 
brook that is mostly surrounded by houses, except at the west end where there is a relatively large 
area of forest and scmb-shmb wetland. The monitoring location is at the end of Bowen Street 
overlooking the scmb-shmb wetland. The pond is a distance down a sloped yard from the 
monitoring location, but we did not have permission from the landowner to use the yard, hi 



2001, this site had afiiU choms of spring peepers as well as one pickerel frog, four American 
toads, two green frogs, and two bullfrogs. In 2002, we again heard a fuU choms of spring 
peepers, one pickerel frog, up to ten green frogs, and one bullfrog. It is hkely that tiie low 
number of pickerel frogs heard is due to tiie fact that this species' caU is a low snore tiiat is 
difficult to hear at a distance. Therefore, there were probably more pickerel frogs present than 
were detected. 

Discussion 

In the 2001 report, we discussed some ofthe challenges faced m monitoring. In 2001, it was cold 
and rainy in May making it difificuU to coordinate a suitable night for monitoring. In 2002, tiie 
cold rains came in April, again making it difficult to fmd suitable nights for sampling. However, 
we seemed to collect data on the species we would expect in the area, witii the exception oftiie 
gray freefrog and wood frog. These two species were heard m limited numbers, one and two, 
respectively, in 2001 suggesting tiiat habitat is limited for tiiem in the study area. Ambient noise 
was a problem in both years. The study area is a suburban/ industrial area witii noise from cars, 
sirens, airplanes, helicopters, barking dogs, and factories. Due to scheduling diflficuUies, the last 
survey was conducted a little later tiian the protocol recommends. However, it proved to be the 
most productive oftiie sampling nights, therefore, it appears that we did not miss important caU 
data as a result. 

The station-specific sampling results for 2001 and 2002 were relatively simUar. One difference 
between the two years is that we replaced the northem most station, Rangely Park, with a station 
farther north, Georgiaville Pond. However, the Georgiaville Pond site proved to be about as 
productive 'as Rangely Park. We believe that the anman productivity at Rangely Park may have 
been low because there was too much water cmrent at the site to make it atfractive to anurans. 
We do not have an explanation for the relatively low productivity at Georgiaville Pond. 

There were some changes in species observed at some ofthe sites between the two years. For 
example, American toads were heard at Adams Road m 2002 but not in 2001, and green frogs 
were heard at Oak Street and Bremian OU in 2002 but not in 2001. There were also some 
differences in the numbers of individuals of a species heard at a site between the two years. For 
example, we heard a moderate chorus of spring peepers at Warren Sfreet in 2001 and only one 
individual spring peeper m 2002. However, some variation in nmnbers and species is to be 
expected between years. 

The most substantial difference in observations between the two years, was that in 2001, only 
Fowler's toads, three total, were heard in the Allendale Impoundment. In 2002, two spring 
peepers, one pickerel frog, four green frogs, one American toad, and two Fowler's toads were 
heard in the Allendale Impoimdment. Although the calling activity in 2002 may not have been 
impressive, it was dramatically greater than in 2001. This suggests that frogs were missing from 
the Allendale Impoundment in 2001 because of lack of water. It appears that anurans began to 
colonize the site once water/habitat was provided. 



Altiiough tiiere is some discussion of amphibian population fluctuations, movements, dispersal, 
and colonization in the literatme, these aspects of amphibian natural history are difficult to study 
and are, thus, not well understood. However, Pechmami et al. (1991) reported that changes or 
differences in hydrology, such as drouglit or differing pond hydroperiods, accounted for changes 
or differences in breeding population sizes offom amphibian species m South Carolina. Dodd and 
Charest (1988) reported that differences in activity patterns between years were lUcely due to 
differences in temperatures, rainfaU amounts, and hydroperiods. This information, in concert with 
simple logic, leads us to conclude tiiat tiie timing ofthe presence/absence of water in the Allendale 
Impoundment would be critical to the presence/absence of a breeding anman population. 

Since the Allendale Impoundment was relatively dry during autumn 2001 and winter 2002, it is 
unlikely that anurans hibemated there. Anmans inhabiting the impoimdment in spring 2002 were 
probably migrants from upsfream and downstream, and, therefore, had reduced exposure to 
contaminants in sediments ofthe AUendale Impomidment. Since tiiis study made no attempt to 
detemiine whether reproduction was successful, and since anmans are relatively mobile, it may be 
diffiailt to determine whether the Allendale Impoimdment is toxic to frogs without evaluating 
endpoints in addition to the number of caUing males. 

Summary and Conclusions 

The species and abundances of calling frogs heard were relatively similar between the two years. 
The major difference noted is tiiat in 2001 only a smaU number ofFowler's toads were heard in 
the Allendale Impoundment, while m 2002, fom species of anurans, in smaU numbers, were heard 
in tiie Allendale Impoundment.. This suggests that by rebuilding the dam and allowing the 
impoimdment to fill witii water, a small nmnber of breedmg males were able to recolonize the site. 
However, since these animals did not likely hibemate at the site, they cannot serve as an indicator 
ofthe toxicity ofthe sediments' to lubemating adults. Therefore, EPA may want to evaluate 
additional endpoints thanjust presence/absence ofcaUing males to determine whetiier the 
Allendale Impoundment is a hospitable envuonment for reproducing anmans. 
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Figure 1. The fom nortiierly monitoring stations for the anman call survey conducted 
on the Woonasquatucket River in the vicinity ofthe Cenfredale Manor Superfund Site, 
North Providence, Rhode Island. The Rangely Court station was used in 2001 and the 
Georgiaville Pond station was used in 2002. The other stations were used in botii years. 
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Figme 2. The six southerly monitoring stations used for the anuran call survey on the 
Woonasquatucket River m the vicinity ofthe Centredale Manor Superfiind Site, North 
Providence, Rhode Island. AU six stations were used in both 2001 and 2002. 
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Time TenipCF) Wind Scale Skv C ode 

s tar t 

Finish 

9:00 
/ / • ' 60 

(00"" 

.̂ r 
1 

1 . 
0 

o 
Chftrg 

CVXN^I Axf:\w ointData A^An^-^ ,-=0?^^^,*; \ i \xi^n^<^A' 
'^1 2 3 4 5 

start Tune /n: .^^ 9 : o J 9; AS- 9^<aL 9 -WD 
Air Temperature {°Fj A  ) O 

Sky Code | - | 

Was noise a factor? </-5 e s > f ^ i c X , v J r L \  i 

Did vou take a timeout? ( / - yes) f s j 


Species Hea rd : | 3 rain. 5 min. 3 min. S min. 3 min. 5 mm. 3 miu. 1 5 mill 3 min. 5 min. 


'̂  C - '̂  n -On<i t( ,^) l(^) 
' f ^ r V / ' ^ ^ - ^ ^ Q s i  M 1̂ 0 
 . . . . .. ,

- ••  - •'Sk.^irti - p j . - t y * ( C  ) "ifrV 
i f O 

11 

. 

1 V 

cUoiiincwsT _y 'J^oui C^iffcu-^M Ketxr^iT^ OOCK-4YtcfRc TXi;5£ "SO c^i-^ no-t. 


"11 Indes \'alue: I » Calls cau be counted, no overlappiug. 2 = Calls can be distinguished, some overlapping, 3 = Full chorns, calls conlinuons and overlapping^ 

ikv Code: 0 = Clear /fcvr clouds, 1 K= Partly clondv/variable, 2 = Cloudy (broken) or overcasi 4 = Fog/Smoke 


5-Drizzle / light rain 
 7 = Snow *8 • Showers (do net conduct lunej) 

ffv ie: 0 = Smoke rises verticalh. '4<'SmaC branches move, raises dust and loose paper, 
I" Light air movement, smoke diifts, *5 = Small trees in leaf begin to sway, crested wavelets, 
2-Wind fell on fece, lenves rustic. "6 = Large braaencs in motion. 
3 •= Gentle breeze, leaves aud small twigs iu motion. •* Unacceptable wind strengths for survey. 
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Continuation Slieet2 

( ^^^e_cViW nrVxr i fv- Survey Date: ^ / ^ .  q 4 
Point Data 

1 iVi yv¥ r> A-rs-sa n  \ Lrt-»T

6 7 ^ 9 ^ 
Stait Time 9;R~a V 6 - V 0 5 - ' . ' /o. ' /s /o:30 " 
Air Temperature ( T ) 5-r 
Sky Code 

Was noise a factor? (•  yes) 

Did you take a timeout? ( ' - y e s ) -^.1 J 1 1 
1 

-Species H e a r d : 3 in iR. S i n i n . 3 i a i n  . S in i i i . 3 i n i n  . 5 i n i n  . 3 m i u  . 5 m i n  . 3 mia. 5wla. 

' PCcke rc . l 4n-fi M) l ( ^  ) 

(^•^ej-i-i -trGc, .7 6'^ i f i  ) 

- - . - - , ' • V -^.;. -.,. , . ^ > . . - , .. . ,-,- - . . - . • , ^ - •ri.̂ - - ^-s-i. ^ ^ > . . ^ ; ^ ^ i ^ , i. • , - - ^ . ^- • - - -̂ .  4 ' • 
' 

. . . . 

' 

/ • 

' 

CommeDts: ' 

"4il Index \a lue: 1 = Calls can be counted, no overlapping. 2 = Calls cau be distluguisbed, some overlapping. 3 = Full chorus, calls continuous aud overlapping. 

ikvCode: O-Clear/fcvr clouds. 1 - Partly cloudy / variable. 2 » Cloudy (broken) oros-ercast 4 = Fog/Smoke 
S - Drizzle / hght i'aiu 7 "Snow -8 = Showers (do not conduct survey) 

Yind Scale: 0 = Smoke rises verticaUv. *4=6man brauches move, raises .dust and loose paper. 
1 "'Lighl ah movement, smoke drifts. *5 -Small trees in leafbegin to sway, crested wavelets. 
2 • Wind felt oa face, leaves rusde, ' f i-Large branches In motion. 
3 = Gentle breeze, leaves and small twigs in motion. * Unacceptable wind strengths for survey. 
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FWS Anuran Call Count Survey 

'̂ '̂ "•̂ •̂  f^€£. nfVAf'V .U(^ fffihtp Route: ( •• rrW rVvAc. h f h on^Survev Date: (DJl.iJQ̂ L Rm Niribtr. V 

^ 1Cdsnjo^ Survey Data ' ~ 

Te inpCF) Wild Scale 

9V0 pTrt-l i S Z - l ^ 

nuo. ^ A 
., CViOj^nW^Kio 

f^<>n«i;o_Vt k p oint Da a AAr irr,"5 •^.-WiltLnTj WI k-sr^-^^rv^ 
3 4 5a 1 . 1 

Start Tune 9.V0 1 9 :^2^ i r o s  ' .̂v̂ - /^^^-O.-jT 
Ail' Temperatm-e ("F) 

Sky Code 

.T7 ^ 

^ 1 
Was noise a factor? f.S  yes) -A^G'.WO.Nj 1 
Did vou take a timeout? {/= ves) 

Species H e a r d : 

"BtlJl-fiTlQ 

CTit̂ er̂ ^ -fiie 
: • . J . ... • 

3 miu. S min 

-MrX:x 

3 miu. 5 mill. 

\i'i) 

3 min . 5 min. 

J ('.-4" 1 

,. , 

.t mill 

• • . 

5 miu. 

ita)

3 min. 5 min. 

^ 

^ 
J  . 
F 

1 


• 

" 1 1
1 V 
ccmnKaits: -^y.pprV'^'urY2'H \oCucA^'oe. n^<:^Wt 

Cl Index \'alue: I = Calls cau be counted, no overlapping. 2 = Calls cau be dislinguished, some overlapping. 3 = Full chorus, caUs conlinuous and overlapping. 

ky Code: 0 - Clear / few clouds. 1 - Partly cloudy / variable. 2 = Cloudy (broken) or overcast 4 = Fog / Smoke 
5-DrizzIe/ l ight rain 7 " Snow *8 = Showers (do not conduct turvty) 

fiv" 'le: 0 = Smoke rises vertically. *4 "SmaU branches move, raises dusI and loose paper, 
1" Light air movement, smoke drifts. "5« SmaU frees in kaf begin to sway, crested wavelets, 

"" 2 - W i n d felt on fecc, leaves rustic, *6 = Large branches tn motion, 
3 "= Gentle breeze, leaves and small twigs in motion, ' Unacceptable wind strengths for survey. 
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Continuation Sheet 2 

Router I ^ ^ W . A x \ e ' Y W l i ^ C ^ Survey Dale Ujl^O^ 

Point Data 
{y\i.~iver^ •w-L <-^ ^ S r ^ r t j ^ ^ i r r ^ ^ ^ 

6 7 S 9 10 

Start T ime 
- •/o:sf-o 7OV30 . /o-vo /O -'5f» 

Air Temperalure ( T ) 

Sk>- Code 

Was Doise a rarloi? (• = yes) 

Didyo i i take a limeout? ( ' - y e s  ) 

docift

1 
 Inr^/VlfJ 

H 
Species H e a r d  : i min . Smi' i t . 3 i n i i i  . 5 m l i i  . 3 m i n  . S in i i i . 3 m m  . 5 i n i n  . 3 m i n  . | 5 m i u  . 

f* P 

T^a.^\-f:.^ -* 
1(4) i(0 

l O  ̂  ICQ 
ib^ " rz 

— ' 
! 

„.-,̂ .. ... A 
. . " • • . . . . i . . ^ M = • • • - i ^ a i , v - * - . ,̂  

" - •  ' • • '  • •  • • - • - "  • • ' - •  : • U •.'.:--<• 

1 

1

1 


^.., . . 1 . 

1 

^ 
Comments: . , ' ' 

aU Indes VaJue: 1 = CaQs can be counted, no overlappiug. 2 = Calls can be distinguished, some overlapping, 3 = Full chonis, calls continuous and overlapping. 

kl' Code: 0 - Clear/ few clouds, I = Partly cloudy/variable, 2 - Cloudv (broken) or overcasi 4 = Fog/Smoke 
5 = Drizzle /light rain 7 ' Snow "s = Showers (do not conduct surrey) 

'.<ad Scale: 0 - Smoke rises verticallv. M =Small branches move, raises dust and loose paper. 
1 • Light air movement, smoke diifts. *S = Small trees in leaf begin to sway, crested wavelets. 
2 •= Wjnd Ml on face, leaves tustic, '6 •= Lai'ge branches in motion. 
3 = Gentle bi;eeze, leaves and small Inigs in motion. ' Unacceptable yrind strengths for survey. 
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•>f»>*rv<^rTt^l^:^.,^ / ^ . ) c t r ^ r ^ B i ^ R o o t t : r ^ r ^ e A A e . Y T k ^ ^ J ^ Sm^ey Date "7 j L / o  ̂  R ^ x . 

7 ^ ^ 

Time TeinpaO Wind Scale Skv Code 

start 9 ' /5'-pinn 
o " o o o 
!;>/•, 0Finish / / • • ^ O i ^ m o 0 

f rf>^j;fl^v. »g. Point Da a A r ^ ^ n t ^ t^Vofo-^ I.V^^^-.^4

i 1 \ ^__ 

dl Indes Value; 1" Calls can be counted, no overlappiug. 2 = Calls can be distinguished, some overlapping. 3 * Full chorus, caUs continuous and overlapping. 

7 Code: 0-Clear . ' few clouds. I = Parth' cloudy / variable. 2 = Cloudy (broken) or overcast 4 = Fog/Smoke 

5-Drizz le / l ight rain 7 = Soow * 8 » Showers (do noi conduct survey) 

s:	 0-Smoke rises verticallv. *4 -Small branches move, raises dust and loose paper. 
In.^igiit air movemeot, smoke diifts.  ' 5 " SmaU tiees in leaf begin lo sway, crested wavelets. 
2 -Wind Wt on face, leaves rustic. "6 = Large braocle in motion. 
3 "Genlle breeze, leaves and small twigs in motion. ' Unacceptable wind strengths for survey. 
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Continuation Sheet 2 

a ^ r i t a t e Q L H A ^ ^ A ^ V , 'YY\r\ ^ r> . ' Survey Date • 3 ^ 1 
f oint Data 

• f \k.^PA*. n^ J:^U:L y^.Sn-pi t f - r ,^ 

^ 
f O ' ^ O 'V - t f ' ^o '  V^-^Q n: i<r 

Ail- Taiiperanu'e (T) ^ 0 ' 
Sky Code 

Wis noise a iJHtoi'? (/-yes) /a^tAy^gt^j^ M  . 
Did you lake a timeoul? ('-yes) 

'pedes Heard: 3inill. 5 UUD. 3 inin. 5ini'n. 3 miu. Snk. 3 ima SHIB. ^ • i b b jSnU. 

iCO rEui 3 ilA m̂ 
tz A i £ £ 0 i(r) (A * j i a : uu. 
/^leii-vs 4 o a A 70) 

' . . . . .; ,iv^ ^ ; i - ^ i :L^^J l i j ^ ' r -AJK i b S - ' ^ * ' ! . ' ~. ^ - . J rJ--. 

^ •T r=v^ ' i i - » •?.• ; ' • • 

i 1
Omnrate '^"Quu'il CX-, rw^ / oV"., Career 1 - f o p  . co-WtV\ boL> ooVic*'^ toe 
H<s)cn 4 r D r o f̂  -fot) -7ojr , 

-Y-̂  rr>oif jvru'^, IQILUX) /  O i * ^ o , i u a P s 

all Indcc Value: 1 = Calls can be counted, no overlapping, 2 ' Calls cau be distinguished, some overiappmg, 3 » Full choms, calls continuous and overlapping. 

t j - Code: 0- Clear/ few douds, 1 -Par th cloudy / variable, i - Cloudv (broken) orovercast 4 -Fog /Smoke 
5-Dr izzU/ l igh t rain 7"Soow *S " Slaowen (da not conduct survev) 

' i a  i Scale 0- Smoke rises vertically, >'4-5mafl branches move, raises .dust and loose paper, 
1 - l ' g h  l air movement, smoke drills. *5 - Small trees in fcafbegb to sway, crested wavelets. 
2 - ^\lild felt on face, leaies rustic )>6=Large branches m niolion. 
3 = Gentle bi;eeze, leaies and small (wigs in motion. * Unacceptable wind strengths for survey. 
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©Baffeiie 
Putting Technology To Work 
Duxbiiry Opera lions 
397 Washinglon Sireet 
Duxbuiy, Massachusetts 02332 
Telephone 781-934-0571 

'JV 0 ^  ̂  January 16, 2002 
Fax:781-934-2124 

Ms. Laureeii Borochaner 
U.S. Army Corps ofEngineers 

New England District 

696 Virginia Road 

Concord, Massachusetts 07142-2751 


CONTRACTNO: ContractNo. DACW33-01-D-0004 
DELIVERY ORDER: 01 
SUBMnTAL OF DELIVERABLE: Whole Sediment Toxicity Testing 

Dear Ms. Borochanen 

Enclosed please fmd two (2) copies ofthe final letter report for Whole Sediment Toxicity Testing 
prepared under Delivery Order 01, Centredale Restoration Project Superfund Site Human Health and 
Baseline Ecological Risk Assessments. This is a deliverable submitted under Task 20 of Delivery 
Order 01. 

This document has received an mteraal quality assurance review at Great Lake Environmental Center 
and has been reviewed by a senior scientist for technical accuracy and completeness. 

Please call William Steiuhauer at (781) 934-0571 if you have technical questions regarding this 

submittal. Refer all contractual questions to Mr. David Sulhvan at die same number. 


Sincerely, 

OfuQA^U 
^ K P 

William Steinhauer Karen Foster 

Project Manager Program Manager 


end. 

cc: C. Rosiu, USEPA/Rl 
A. Beliveau, USEPA/Rl 
P. Cook, USEPA/NHEERL 
N. Richardson, Harding ESE 
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GLEC 
^ w ^ - 

Great January 11,2002 
i*;akes 
Environmental 

Mr. Bill Steinliauer Center 
Battelle Ocean Sciences 

'• ppjjed 397 Washington Avo'—• • • ... 
• n won mental 
'sciences Duxbury, MA 02332 

f 
RE: FINAL REPORT: CENTRED ALE WHOLE SEDIMENT TOXICITY 

' Ibverse City • TESTING 
(derations - _ 

39 Hastings St. 

a vets e City - •Dear Bill: • 


rvi 49686 


. We have completed our analysis of the Hyalella azteca 42-day whole sedimeiit survival, -31 941-2230 

31 941-2240 fax growth and reproduction, a'nd Chirononnis tentans survival, growth, emergence and 


a'iec@ mich.com 
 reproduction whole sediment toxicity tests'performed on eight sediment samples collected 
'̂  TBaUS. for the Battelle-EPA Centredale Manor whole sediment toxicity as'sessinent. The sample 
-«- - t i o " ^ , luimhers (GLC and Battelle)'and toxicity test results are smrunarized iii Tables 1 tiirough 4 
. ^ ^ Hng Awe toi i\\&'H azteca tests and in Tables 6-9 for the C. tentans tests, W^ter quality data for tlie Colunbus 
iH 43212 oveilymg watei is summaiizeJ foi each sediment sample tested in Tables '̂  and 10 tor tlie 

t^^^0zlecg and C fe/j/ons tests iespectivel> A sumiiiar\ ot laboratory dgta and 4ail£ 14 487%1040 
tilieefs &K attache foi A a"teca and C tentans m AppendiC^ A.&Jt/B 

X, " 

http://mich.com


. , Mr. Bill Steinhauer ; • . • ^ 
Centredale Whole.Sediment ToxicifyAssessmenf January 11,2002 

RESULTS	 ' - • • ' " " - • ' 

.	 Hyalelld azteca . • , . ~. 

The results indicate that both laboratoiy and reference control sediments exceeded tlie minimum 

Hyalella survival (80%) and growth (l).15 mg) criteria (Tables M) and the overlying water 

quality measurements were witliin the acceptable limits as specified in the protocol. 


_ Consequently, the H. azteca whole sedmient toxicity tests are valid assessments of sediment 

' toxicity. A summary of the water quality data for the H azteca tests is provided m Table 5. • 


There was a significant reduction (EK; 0.05) in survival after 10-days of exposure in two (GLC #s 

5420 and 5424) oftlie investigative samples, and'^n four samples (GLC#s 5420,5422, 5423^and 

5424) after 28-days and 42-days of exposure when compared to tlie reference control sediments 

(5418 and 5419). Growth (mg average dry weight) was significantly reduced m tliree (CJLC#S 


- '5420, 5421, 5424)'saniples after 28-days of exposure when cornpared to. tlie reference sediments 

(Table 1 A). There was no significant reduction in growtli for any samples after 42-days of 

' exposure. It is important to note that the test orgaiiisins.are 'transferred to clean water after 28
, days and not exposed, to sediment for thê  remamder oftlie test. Therefore, tlus may help explain 

why there was ho reduction i{i- growth in the remaining surviving organisms after 42 days of 


•	 exposure. The average dry weight oftlie tes.t organisms in all sediments were well above the 

minimum requirement of 0.15 mg. Reproduction (average number of yomig per female) was 

very similar between laboratory and reference control samples, and in five of tlie investigative 

samples (GLC#s 5421,.5422^ 5423, 5424 and 5425) and notably less than tlie control samples in 

one (GLC# 5420) ofthe Ihvestigativesaniples (Table 4). Statistically significant differences . 

(p<0.05) between the test data are noted in Table 4. 


'	 Chironomm tentans A • _ * '• ' •> 

. The laboratory control sediment'organisms exceeded the muiimum survival and growth diteria'^ 

for ari acceptaT l̂e control for the C. tentans test. The reference contiol sediments met the . { ' 


.. minimum growth criteria, but not the minimum survival- criteria. Reference cpntiol sedunent 

(GLC 5418) iriet tiie minimum requirements for acceptable contiol,survival for day 20 and 49 of • 

the'test," wlule the 10-day survival of 68.7, was just below the acceptable levelof 70%, and 

reference control sediment (GLC 5419) did not meet the minimuni survival criteria for the 10, 20 


' . " or 49 day survival'endpoints. Therefore, we feel tiiese reference sediments were not suitable, 
*• ; control sediments for the C. tentans whole, sediment toxicity tests. Consequently, tlje laboratoiy 

control results Were.used for the statistical'.analyses (Tables 6-9). The overlying water qualify 
nieasufements" were within tiie acceptable Jimits specified in the testmg protocol. A summary of. 
the'water quality measurements is provided in Table 10 for tiie C. rentoHs tests. " . • _ 

•	 There was asignificant (P'̂ O.05) reduction in the survival of all lhe: ijivestigative. samples after 
VC 



Mr. Bill Steinhauer ' • •. 

Centredale Whole Sediment Toxicity Assessment - . ' ' , January 11,2002 


10,20 and 49 days when compared to the laboratory sediment contiol. One sample (GLC 5423) 

had 100 percent mortality at tiie 10-day endpoint (Table 6). Growth (meas.ured as ash free dry 

.weight) was significantly reduced in one sample (GLC# 5420), and another sapple (GLC# 5423) 
had 100 percent mortality in all replicates (Tab'leS). Reproduction (average nmnber of eggs 
produced per female) wa s very similar between the laboratory and reference contiol samples,. and , 
in the remaining five investigative samples (Table 7). However, tiie number of egg cases 
.produced was much lower in sample GLC# 5420 (3 egg cases compared to 36 produced by the 
contiol organisms), ^  _ nonexistent in GLC# 5423 (100 percent mortality). Statistically 
significant differeiic^es'^ <firD5) between the test data are".noted in Table 9. 

SUMMARY AND DISCUSSION ^ ' 

It is important to understand when interpreting wholfe sediment toxicity test data that,not all of 
the"endpoiiits(j.e., survival, reproduction, emergence and growth) are necessarily related, nor are 
theendpoints equally reliable. For exaniple, C. tentans had poor survival in some sediments but. 
all ofthe organisms that survived m tiiose sediments emerged to an adult phase. All ofthe 
investigativexamples had at least two test endpoints that were significantiy ditferent from control ' 
-or reference sediments/The 49-day survival data for'̂ 11 oftiie investigative sediments and the 
reference sediments for the C. tentans test showed a significant difference when compared to the * 
laboratory control sediment.' Two ofthe samples tiiat were tested (GLC#s 5420 and 5423) 
shotved'an effect in four out of six measured endpoints (Table 1 A). Sample GLC# 5423 was 
acutely toxic to'C iintans, (i.e., greater than. 50 percent (100%) were dead at_ lO days). Sample 
GLC# 5423 was not acutely toxic to H. azteca, however, the 42-day survival was affected. C. 
"tentans suryival, growtii and reproduction and//, gzteca survival and reproduction were also 
affected for the GLC# M2*0 sample. ' ^ ' . ^ _ M ,v 

' Overall, it appears that survival was the more-sensitive endpoint for botii species. H azteca .'_ 
survival was significantly (p'^0.05) reduced mfour ofthe sediment samples (GLC#s 5420, 5422, 

. 5423, and 5424), whereas growtii'was significantly reduced m three oftiiose same .four sediment 
" • samples (GLC#s 5420, 5422," and 5424). Similarly, C 'tentans survival was significantly reduced 

"in all but-one ofthe reference sediments. Whereas growth and reproduction ofthe surviving , ' 
• .organisms Was reduced in only two of the test sediment samples. C. tentans is the more sensitive 

test organism because both the acute and clnonic survival was significantiy affected, in all the ' 

'. investigative samples and one of thereference sediment samples. , 


Theprincipal water quality paraiiieters (ammonia/dissolved oxygen and temperature) that have 
the potential to affect the survival arid growth of the. organisms, were all measured at 

. conceritrations or levels that have been demonstiated to not adversely affect either test organism. 
. Ther'e was Virtually.no 'correlation between total ammonia in tiie overlying water and reduced 

survival (r^ <; 0.19; 0.001-0.19) for,both C. tentansmidH. azteca. The highesf'total ammonia 
• concentration was measured ui-the overlyuig water of sample GLC# 5,420 at,2.18 mg/L. 
' However, that concentration of total ammonia is less than the known lethal effect concentration 

http://Virtually.no
http:0.001-0.19
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for H. azteca, -which is the more sensitive test species to ammonia '. Dissolved oxygen 
concentrations were also maintained above the known survival criteria for these test organisins .̂ 
During the tCjSts, when dissolved oxygen dropped below 2.5 ing/L, the renewal frequency ofthe 
overlying water was increased to three times daily and fefeding was either reduced or stopped 
until the dissolved oxygeilxoricentiation iiL the oVerl3diig" water increased to greater than 2.5 
mg/L. Temperature was., always maintained withm the 23±1 °C criteria througliout the toxicity 
tests. All water quality measurements were performed with overlying water samplesjust prior to , 
tiieh renewal'. Therefore,, the chemistry results (D.O. pH and ammonia) reflefct tiie oldest test 
solutions and woiild indicate tiie lowest D.O. level, for example, to "which the organisms would ' 
havt been exposed. Based on these data. It is clear that tiie routine water quality parameters 

"measured during the toxicity tests did "not confribute to the toxicity of these sediment samples. 

If you have any questions, oHfyou would like additional infomiation, please contact either me or 
Pam Smith at (231) 941-2230. Thank you for the opportiinity to provide this service to Battelle 
and we look forward to continuing to provide envhonmental services to you in the tutiire. 

Dennis J. McCauley 
Principal Research Scientist/ ' , • 
Manager of Operati6iis' .-  ' . . • ' ' 

DJM:drh 

^ U.S, Environmental Protection Agency. 1999. Up-date of Ambient Water Quality 
• . Criteria for Ammonia, USEPA, Otfice of Water. EPA-822-R-99-014. August 1998. : 

USEPA. 1999. ^Methods for Measuring the Toxicity and Bioaccumulation of Sediment-
Associated Contaminants with Freshwater Invertebrates, Second Edition; EPA/600/R

. .99/064. Office ofWater. • '" " ' ,'



TABLE lA. WHOLE SEDIMENT TOXICITY TEST ENDPOINTS WITH 
STATISTICALLY SIGNIFICANT DIFFERENCES BETWEEN THE 
CONTROL AND/OR REFERENCE SEDIMENTS 

GLEC Sediment Sample Identification Numbers 

Test Endpoint 5420 5421 5422 5423 5424 5425 

C tentans 49 day sur\dval X . X X x X X 

C. tentans 20 day growfli X X 

C. tentans reproduction (# of X X 

egg cases) 

H. azteca 42 day survival x x X X 

H. azteca 42 day growth 

H. azteca reproduction (avg # X x' X 

ofyoung) 



1 •Table 1 
Comparison of Screening Level 10-d Chiivnomus tentans Survival Bioassay Results and Sediment Analytical Chemistry | 

% 	 % (ug/kg (ug/l<g) (ug/kg) (ug/itg) (ug/kg) (ug/kg) (ug/kg) 
Eastland Woolen Mill, Corinna, Maine 

Transformed Totai Total Total 
Location Survival Survival̂  Chforobenzene" PAHs' Pesticides" Lead" Nickel" Chromium" Zinc" 

Reference 80% 2.214297436 0 0 0 0 0 0 0 
RS-99-14 76% 2.117647277 0 3,340 177 28 18 45 197 
RS-99-42 21% 0.952067636 4,110 5,550 167 40 23 110 632 
RS-99^3 1% 0.200334842 10,300 17,660 376 75 19 312 1,086 
RS-99-53 14% 0.766994008 7,330 5,212 353 58 23 114 388 
RS-99-51 52% 1.610807001 3,140 2,290 71 47 20 68 176 
RS-99-50 62% 1.813162178 760 1,113 9 294 25 29 171 
RS-99-85 4% 0.402715842 7,700 7,600 1,687 218 46 414 2,294 
RS-99^9 63% 1.83381853 1,070 22,730 97 40 20 16 153 
RS-99-96 64% 1.854590436 0 1,000 21 69 25 305 421 
RS-99-97 71% 2.004241647 0 2,338 12.2 7.2 12.3 30.8 64.3 

Notes: a. Arc sine transformation (p' = 2 arcsin [p]'̂ *'̂ ) to stabilize error term variances. 
b. Validated field GC results. 
c. Unvalidated CLP results; totals are approximate pending validation; selected inorganics 

based on exceedances of benchmarks and reference concentrations. 



TABLE 1. 10,28, AND 42 DAY SURVIVAL SUMMARY FORTHE 42-DAY 
HYALELLA AZTECA SURVIVAL, GROWTH AND REPRODUCTION 
WHOLE SEDIMENT TOXICITY TESTS FOR THE CENTRED ALE 
WHOLE SEDIMENT TOXICITY ASSESSMENT 

GLC TEST MATERIAL % % % 
NUMBER (BATTELLE SURVIVAL SURVIVAL SURVIVAL 

NUMBER) DAY 10* DAY 28** DAY 42*** 

LAB. 95.0 94.2 92.5 
.CONTROL 

5418 RAB SD 5008 OOOO 01 95.0 95.0 93.8 

5419 GMDSD 5007 OOOO 01 87.5 95.0 97.5 

5420 APBSD4008 0000 01 70.0 88.3 82.5 

5421 LPXSD 40110000 01 80.0 94.2 --. 91.3 

5422 APB SD 4009 OOOO 01 100.0 85.0 80.0 

5423 APBSD 4010 OOOO 01 90.0 78.3 73.8 

5424 LPXSD 4012 OOOO 01 73.3® 81.7 77.5 

5425 1 LPXSD 4013 0000 01 87.5 97.5 92.5
* Percent survival based on data from four replicates 

* * Percent survival based on data from twelve replicates 

*** Percent survival based on data from eight replicates 

® Percent survival based on data from three replicates 


 1 



TABLE 2. REPRODUCTIVE DATA SUMMARY FOR THE 42-DAY HYALELLA 
AZTECA SURVIVAL, GROWTH AND REPRODUCTION WHOLE 
SEDIMENT TOXICITY TESTS FOR THE CENTREDALE WHOLE 
SEDIMENT TOXICITY ASSESSMENT 

r v' V 
-

GLC TEST DAY 35 DAY 42 TOTAL 
NXTVIBER MATERIAL TOTAL TOTAL YOITNG MALES FEMALES 

(BATTELLE YOLNG YOUNG REPRO. 
NITVIBER) REPRO. REPRO. 

L.AB. 98 164 262 36 38 
CONTROL 

5418 RAB SD 5008 135 152 287 44 31 
0000 01 

5419 GMD SD 5007 122 193 315 31 45 
0000 01 

5420 APB SD 4008 21 74 95 30 36 
OOOO 01 

5421 LPXSD4011 86 98 1S4 39 33 
0000 01 

5422 .4PBSD4009 76 139 215 32 31 
0000 01 

5423 APBSD 4010 18 186 204 29 30 
000001 

5424 LPXSD4012 92 101 193 29 34 
0000 01 

5425 LPXSD4013 29 140 169 37 37 
0000 01 



TABLE 3. HYALELLA AZTECA 28 AND 42 DAY AVERAGE DRY WEIGHT 
(GROWTH) AND 42 DAY TOTAL YOUNG PRODUCTION SUMMARY 
FOR THE CENTRED ALE WHOLE SEDIMENT TOXICITY 
ASSESSMENT. 

GLC 
NUMBER 

LAB. 
CONTROL 

. ) 
5418 


5419 


5420 


5421 


5422 


5423 


5424 


1 5425 


TEST MATERIAL 
(BATTELLE 
NUMBER) 

. 

RABSD 5008 OOOO 01 


GMDSD 5007 OOOO 01 


APBSD 4008 OOOO 01 


LPXSD 4011 0000 01 


APBSD 4009 OOOO 01 


APBSD 4010 OOOO 01 


LPXSD 4012 OOOO 01 


LPXSD4013 0000 01 


DAY 28 DAY 42 

AVERAGE A\T:RAGE 


DRY DRY 

WT:iGHr WEIGHT 


(mg)* (mg) ** 


0.349 0.361 

0.424 0.348 

0.417 0.325 

0.263 0.315 

0.268 0.339 

0.309 0.418 

0.397 0.491 / 

0.288 0.438 

0.326 0.331 

Average weiglit based on data fran four rephcates 
Average weight based on data fram eight rephcates 
Total young production based on aU survivmg rephcates 

DAY 42 TOTAL 
YOUNG 

REPRODUCTION 
*** 

262 


287 


315 


95 


184 


215 


204 


193 


169 




TABLE4. SUMMARY OFTHE 10-DAY, 28-DAY, AND 42 DAY//T^LZLI^^Zr^C^ SURVIVAL, GROWTH AND 
REPRODUCTION FOR THE CENTREDALE WHOLE SEDIMENT TOXICITY ASSESSMENT 

GLC TEST MATERIAL PERCENT PERCENT PERCENT 28-DAY 42DAY AVE# 
NLTVIBER (BATTELLE SURVIVAL SUR\'IVAL SURVIVAL AVERAGE A\'ERAGE YOUNG/ 

NUMBER) 10-DAY * 28 DAY ** 42 DAY *** DRY DRY FEMALE 
WEIGHT WEIGHT 

(mg)* (ins) *** 

LAB. 95.0 94.2 92.5 0.349 0.361 6.9 
CONTROL 

5418 (RS)" RAB SD 5008 OOOO 01 95.0 95.0 93.8 0.424 0.348 9.3 

5419 (RS)'̂  GMDSD 5007 OOOO 01 87.5 95.0 97.5 0.417 0.325 7.0 

5420 APB SD 4008 OOOO Or" ". . . .70.0® 88.3® 82.5® 0.263® 0.315 2.6, 

5421 LPXSD 40110000 01 80.0 94.2 91.3 0.268® 0.339 5.6 

5422 APBSD 4009 OOOO 01 100.0 85.0® 80.(® 0.309 0.418 6.9 

5423 APBSD 4010 OOOO 01 90.0 78.3® 73.8® 0.397 »' 0.494'* 6.8 

5424 LPXSD 4012 OOOO 01 73.3® 81.7® 77.5® 0.288® 0,438 5.7 

5425 LPXSD 4013 0000 01 87.5 97.5 92.5 0.326 0.331 4.6 

Percent suivival based on data from four replicates 
Percent survival based on data fiom twelve replicates 
Percent siuvival based on data from eight replicates 
Significantly less than Reference Site Contiol Data (p0.05) 
GLC #s 5418 and 5419 are Centredale Reference Sites 



SUMMARY OF MEASURED OVERLYTNG WATER QUALrTY CHEMISTRY FOR TITE 42
DAY HYALELLA AZTECA SURVIVAL, GROWTH AND REPRODUCTION WHOLE 
SEDIMENT T O X I C r r y ASSESSMENT WTTH CENTREDALE SEDIMENT SAMPLES 

SEDIMENT WATER QUALITY CHEMISTRY 

CONTROL Temp. pH D.O. Sp. Cond. Alk. Hard. Ammonia Chlorine 

fC) (s.u.) (mg/L) _u mho's (mg/L) (mg/L) (mg/L) (mg/L) 


Mean 22.9 7.39 6.8 " 256.8 100.5 143 0.28 0.01 
SL Dev. 0.25 0.17 0.67 12.47 4.43 12.38 0.23 0.005 

n = ' 86 35 35 12 4 4 3 7 

. GLC#5418 Temp. pH D.O. Sp. Cond. Alk. Hard. Ammonia Chlorine 
(s.u.) (mg/L) umho's {mg/L) (mg/L) (mg/L) (mg/L) rc) 

Mean' 22.9 7.31 6.15 "261,0 105.5 112 0.30 0.01 
SI Dev. 0.21 0.23 1.01 19.94 25.37 19.04 0.28 0.005 

n = 86 35 35 12 4 4 3 7 

GLC#5419 Temp. pH D.O. Sp. Cond. Alk. Hard. Ammonia Chlorine 
(X  ) (s.u.) (mg/L) umho's (mg/L) (mg/L) (mg/L) (mg/L) 

Mean 22.9 7.18 6.03 '253.1 101.5 122 0.42 0.01 
St. Dev. - 0.23 0.27 1.07 18.81 24.24 16.81 0.60 0.005 

n a 86 35 35 12 • 4 4 3 7 

GLC# 5420 Temp. pH D.O. Sp. Cond. Alk. Hard. Ammonia Chlorine 

(X  ) (s.u.) (mg/L) umho's (mg/L) (mg/L) (mg/L) (mg/L) 
Mean 22.8 6.99 5.24 236.1 91.0 137 1.52 0.01 

SL Dev. 0.28 0.38 1.63 23.38 11.83 23.18 1.30 0.005 
n = 86 35 35 12 4 4 3 7 

Alk. Hard. Ammonia Chlorine GLC#5421 Temp. pH D.O. Sp. Cond. 
{'C) (s.u.) (mg/L) umho's (mg/L) (mg/L) (mg/L) (mg/L) 

Mean 23.0 7.14 6.34 ' 253.8 91.5 134 0.40 0.01 
SI Dev. 0.22 0.28 0.88 19.25 10.63 6.9i3 0.33 0.005 

n= 86 35 35 12 4 4 3 7 

Alk. Hard. Ammonia Chlorine 

(•C> (s.u.) (mg/L) umho's (mg/L) (mg/L) (mg/L) (mg/L) 
Mean 22.8 7.02 5.50 ' 240.8 90.5 123 0.53 0.01 

St Dev. 0.30 0.32 1.32 48,05 

GLC# 5422 Temp. pH D.O. Sp.Cond. 

13.20 26.20 0.60 0.005 
a.= 86 35 35 12 4 4 3 7 

pH D.O. Sp.Cond. Alk. Hard. Ammonia Chlorine GLC# 5423 Temp. 
{'C) (s.u.) (mg/L) umho's (mg/L) (mg/L) (mg/L) (mg/L) 

Mean 23.0 7.15 5.88 ' 259.2 99.5 135 0.28 0.01 
St Dev. 0.26 0.25 0.97 19.85 4.12 5.03 0.24 0.005 

n= 86 35 35 12 4 4 3 7 

Chlorine GLC#5424 Temp. pH D.O. Sp.Cond. Alk. Hard. Ammonia 
CC) (s.u.) {mg/L) iimlio's (mg/L) (mg/L) (mg/L) (mg/L) 

Mean 22.9 7.12 6.21 247.1 94.5 127 0.26 0.01 
St Dev. 0.29 0.27 0.81 20.38 11.47 11.49 0.07 0.005 

n = 86 35 35 12 4 4 3 7 • 

GLC#5425 Temp. pH D.O. Sp. Cond. Alk. Hard. Ammonia Cliloiiue 

(s.u.) (mg/L) umho's (mg/L) (mg/L) (mg/L) (mg/L) . rc) 
Mean 22.9 7.13 6.14 ' 255.0 93.5 129 0.97 0.01 

SIDev. 0.09 0.31 0.97 17.13 11.36 17.09 1.51 0.005 
n = 86 35 35 12 4 4 3 7 



T A B L E 6.

GLC 
N U M B E R 

LAB. 


CONTROL 


5418 


5419 


5420 


5421 


5422 


5423 


5424 


5425 


 10 ,28 , AND 49 DAY SURVIVAL SUMMARY F O R T H E CHIRONOMUS 
TENTANS SURVIVAL, G R O W T H , E M E R G E N C E AND 
R E P R O D U C T I O N W H O L E SEDIMENT T O X I C I T Y TESTS F O R T H E 
C E N T R E D ALE WTIOLE SEDIMENT TOXICITY ASSESSMENT 

T E S T P E R C E N T P E R C E N T P E R C E N T P E R C E N T 

M A T E R I A L SUR\TVAL SURVIVAL SURVIVAL ADULT 
(BATTELLE DAY 10* DAY 20*« DAY 49««* E M E R G E D 

NUMBER) 

95.8 95.8 66.7 85.9 

RAB SD 5008 68.7 70.8 74.0 94.4 

OOOO 01 

G M D S D 41.7 41.7 35.4 97.1 1 
5007 OOOO 01 

APB SD 4008 43.7 41.7 47.9 26.1 

OOOO 01 

L P X S D 4 0 1 1 20.8 50.0 47.9 100.0 

OOOO 01 

APB SD 4009 52.1 62.5 32.3 71.0 

OOOO 01 

APB SD 4010 O.o'' — — 
OOOO 01 

LPX SD 4012 27.1 58.3 50.0 100.0 

OOOO 01 

LPX SD 4013 25.0 62.5 52.1 100.0 

OOOO 01 

Percent survival based on larvae from four replicates 
Percent survival based on larvae, pupae, and adults from four replicates 

Percent survival based on larvae, pupae, and adults from eight replicates 
Percent adult emergence oftiiose surviving after Day 49. 
There was 100 percent mortality in all twelie rephcates after 10-days for sample 

GLC# 5423. 



c 
TABLE 7. REPRODUCTD/E DATA SUMMARY FOR THE CHIRONOMUS TENTANS SURVIVAL, GROWTH, 

EMERGENCE AND REPRODUCTION WHOLE SEDIMENT TOXICITY TESTS FOR THE CENTRED ALE 
WHOLE SEDIMENT TOXICITY ASSESSMENT 

GLC TEST #1'^EGG* MEAN#F #2" EGG 
NUMBER MATERIAL CASES EGGS" CASES'" 

{BATTELLE OVIPOSITED PRODUCED OVIPOSITED 
NUMBER) 

LAB. 23 997 13 
CONTROL 

5418 RAB SD 5008 32 1366 20 
OOOO 01 

5419 GMDSD 14 1441 13 
5007 OOOO 01 

5420 APB SD 4008 2 1219 1 
OOOO 01 

5421 LPXSD4011 26 1279 18 
0000 01 

5422 APB SD 4009 13 1291 10 
OOOO 01 

5424 LPXSD4012 29 1213 19 
OOOO 01 

5425 LPXSD4013 21 1268 18 
0000 01 

# 1 '̂  = Number of primary egg cases or eggs produced. 

# 2° = Number of secondary egg cases or eggs produced. 


MEAN #2° 

EGGS'" 


PRODUCED 


239 

295 

328 

224 

259 

300 • 

263 

3.77 

•# MALES 
EMERGED 

23 

24 

18 , 

8 

11 

6 

15 

26 

# FEMALES 
EMERGED 

32 

43 

15 

4 

35 

16 

33 

24 



TABLE 8. 20-DAY ASH-FREE DRY WEIGHTS (AFDW) FOR THE CHIRONOMUS 
TENTANS SURVIVAL, GROWTH, EMERGENCE AND 
REPRODUCTION WHOLE SEDIMENT TOXICITY TESTS FOR THE 
CENTRED ALE SEDIMENT TOXICITY ASSESSMENT 

GLC TEST MATERIAL DAY 20 MEAN AFDW 
NUMBER ^BATTELLE NUMBER) (mg/organism)* 

LAB. n/a 1.106 
CONTROL 

5418 RABSD 5008 OOOO 01 1.780 

5419 GMDSD 5007 OOOO 01 2.173 

5420 APB SD 4008 OOOO 01 0.685 

5421 LPXSD4011 0000 01 1.937 

5422 APB SD 4009 OOOO 01 1.900 

5423** APB SD 4010 OOOO 01 — 

5424 LPXSD 4012 OOOO 01 1.729 

5425 • LPXSD 4013 0000 01 1.799 

* Mean ash free diy weight (AFDW) based on data fi'om four replicates 
** 0% survival at day 10 



c 
TABLE 9. SUMMARY OF CHIRONOMUS TENTANS SURVIVAL, GROWTH, E M E R G E N C E AND R E P R O D U C T I O N FOR THE 

C E N T R E D A L E W H O L E SEDIMENT TOXICITY ASSESSMENT (mCLUDING LARVAE, PUPAE, AND ADULTS) 

G L  C 

N U M B E 3 t 

T E S T 
M A T E R I A L 
( B A T T E L L E 

N U M B E R ) 

P E R C E N T 

S U R V I V A L 
DAY 10* 

P E R C E N T 

- S U R V I V A L 
DAY 2 0 * 

P E R C E N T 
S U R V I V A L 
DAY 49 ** 

LAB. 
CONTROL 

n/a 95.8 95.8 66.7 

5418 (RS)'^ RAB SD 5008 
OOOO 01 

68.7 70.8 74.0 

5419 (RSy G M D SD 5007 
OOOO 01 

41.7 41.7 35.4 

5420 APB SD 4008 OOOO 
01 

43.7tEi 41.7®. 47.9® 

5421 L P X S D 4 0 1 1 OOOO 
01 

20.8® 50.0® 47.9® 

5422 APB SD 4009 OOOO 
01 

52.1® 52.5® 32.3® 

5423 APB SD 4010 OOOO 
01 

0.0® 

5424 L P X S D 4012 OOOO 
01 

27.1® 58.3® 50.0® 

5425 LPX SD 4013 OOOO 
01 

25.0® • 62.5® 52.1® 

Percent sui-vival based on data from four replicates 
Percent sui-vival based ou data flom.eight replicates 
Significantly less than Laboratory Contiol Data (psO.05) 
GLC #s 5418 and 5419.are Centredale Reference Sites 

DAY 20 


A F D W 


(mg/ oraanisml* 

1.106 

1.780 

2.173 

0.685® 

1.937 

1.900 

1.729 

1.799 

# 1 ° E G G 

CASES 
O V I P O S I T E D 

23 

32 

14 

m 

26 

13 

29 

21 

M E A N # 1 ° 


E G G S 

P R O D U C E D 


997 

1366 

1441 

1219 

1279 

1291 

1213 

1268 



SUMMARY OF MEASURED OVERLYING WATER QUALITY CHEMISTRY FOR THE 
CHIRONOMUS TENTANS SURVIVAL, GROWTH, EMERGENCE AND REPRODUCTION 
WHOLE SEDIMENT TOXICITY ASSESSMENT WTTH CENTRED ALE SEDIMENT 
SAMPLES 

SEDIMENT WATER QUALITY CHEMISTRY 

CONTROL Temp. pH D.O. Sp.Cond. Alk. Hard. Ammonia Chlorine 
CC) (s.u.) (mg/L) Vimho's (mg/L) (mg/L) (mg/L) (mg/L) 

Mean 23.0 6.95 4.0 264.2 99.0 117 0.36 0.01 
SI. Dev. 0.43 0.22 1.01 17.17 6.22 32.72 0.20 0.005 

n = 101 45 45 14 4 4 4 7 

GLC#5418 Temp. PH D.O. Sp.Cond. Alk. Hard. Ammonia Chlorine 
CO) (s.u.) (mg/L) timho's (mg/L) (mg/L) (mg/L) (mg/L). 

Mean 23.1 6.83 3.6 246.1 97.5 97 0.45 0.01 
St. Dev.' 0.45 0.16 1.02 13.04 26.3 29.86 027 0.005 

n = 101 45 45 14 4 4 4 7 

GLC#5419 Temp. PH D.O. Sp.Cond. Alk. Hard. Ammonia Chlorine 

Mean 
St. Dev. 

g; 
0.43 

(s.u.) 
6.78 
0.16 

(mg/L) 
3,42 
0.98 

umho's 
239.9 
9.34 

(mg/L) 
90.5 
14.73 

(mg/L) 
103 

48.15 

(mg/L) 
1.02 
0.53 

(mg/L) 
0.01 
0.005 

n = 101 45 45 14 4 4 4 7 

GLC# 5420 Temp. PH D.O. Sp.Cond. Alk. Hard. Ammonia Chlorine 
(X) (s.u.) (mg/L) umho's (mg/L) (mg/L) (mg/L) (mg/L) 

Mean 22.9 6.70 2.70 '234.2 80.5 74 2.18 0.01 
St. Dev. 0.41 0.18 122 18.97 26.15 47.54 1.34 0.005 

n = 101 45 45 14 4 4 4 7 

GLC# 5421 • Temp. PH D.O. Sp.Cond. Alk. Hard. Ammonia Chlorine 
CC) (s.u.) (mg/L) umho's (mg/L) (mg/L) (mg/L) (mg/L) 

Mean 23.0 6.79 3.63 ' 248.1 99.5 77 0.64 0.01 
St. Dev. 0.45 0.18 0.97 16.51 24.68 45.33 0.18 0.005 

n = 101 45 45 14 4 4 4 7 

GLC# 5422 Temp. PH D.O. Sp.Cond. Alk. Hard. Ammonia Chlorine 
CC) (s.u.) (mg/L) umho's (mg/L) (mg/L) (mg/L) (mg/L) 

Mean 22.8 6.76 3.31 ' 239.4 97.0 59,5 0.96 0.01 
St. Dev. 0.42 0.18 0.99 22.69 38.97 49.97 0.41 0.005 

n = 101 45 45 14 4 4 4 7 

GLC# 5423 Temp. PH D.O. Sp.Cond. Alk. • Hard. Ammonia Chlorine 
CC) (s.u.) (mg/L) umho's (mg/L) (mg/L) (mg/L) (mg/L) 

Mean 23.0 6.91 4.3 ' 268.0 82 72 0.27 0.02 
St. Dev. 0.18 0.28 1.09 24.27 

n = 22 11 11 3 1 1 1 1 

GLC# 5424 Temp. PH D.O. Sp.Cond. Alk. Hard. Ammonia Chlorine 
(X) (S.U.) (mg/L) umho's (mg/L) (mg/L) (mg/L) (mg/L) 

Mean 22.7 6.82 4.16 '241.4 83.5 108.5 0.55 0.01 
St. Dev. 0.29 0.19 1.08 12.67 19.28 30.91 0.48 0.005 

n = 101 45 45 14 4 4 4 7 

GLC# 5425 Temp. pH D.O. Sp.Cond. Alk. Hand. Ammonia Chlorine 
CC) (s.u.) (mg/L) umho's (mg/L) (mg/L) (mg/L) (mg/L) 

Mean 22.8 6.81 4.03 " 250.1 83.5 78 1.98 0.01 
St. Dev. 0.28 0.15 1.02 18.76 2.94 58.59 1.32 0.005 

n = 101 45 45 14 4 4 4 7 



APPENDIX A 


HYALELLA AZTECA LABORATORY DATA 




Battt. . Centredale Hya/e//a azfeca Replicate Data. 

SURVIVAL (%) GROWTH (mg) REPRODUCTION (# young]) 
Control Rep 10-Dav 28-Day 42-Dav 28-Day 42-Day 35-Day 42-Day Total Males Females 

1 100 100 0.2770 11 20 31 5 5 
2 100 90 0.3730 5 29 34 4 5 
3 100 100 0.3130 16 17 33 6 4 
4 100 100 0.3430 4 20 24 6 4 
5 90 100 0.3200 36 21 57 3 7 
6 90 90 0.3810 2 16 18 5 4 
7 70 70 0.4560 9 14 23 3 4 
8 90 90 0.4210 15 27 42 4 5 
9 100 0.3290 
10 100 0.3190 Total # 262 38 
i  t 100 0.3640 
12 90 0.3830 Ave. # Young/Female 6.9 
13 SO 
14 100 
15 90 
16 100 

Mean 95 94.2 92.5 0.3488 0.3605 12.3 20.5 53.1 
Maximum 100 100 100 0.3830 0.4560 36 29 262 
Minimum 90 70 70 0.3190 0.2770 2 14 6.894737 



Battelle Centredale Hyalella azteca Replicate Data. 

SURVIVAL (%) GROWTH (mg) REPRODUCTION (# young) 
5418 Rep 10-Day 28-Dav 42-Da 28-Dav 42-Dav 35-Day' 42-Dav Total Males Females 

1 90 90 0.3890 15 21 36 3 
2 90 90 0.3640 25 23 48 5 
3 100 100 0.3180 19 27 46 4 
4 90 90 0.3620 5 6 11 2 
5 100 100 0.3410 5 17 22 5 
G 100 90 0.3770 27 34 61 6 
7 100 90 0.3240 31 2 33 1 
8 100 100 0.3070 8 22 5 
9 90 0.3980 
10 90 0.3960 Total # 257 31 
11 100 0.4670 
12 100 0.4360 Ave. # Young/Female 8.3 
13 100 
14 90 
15 100 
16 90 

Mean 95 95.8 93.8 0.4243 0.3478 16.9 19.0 58.0 
Maximum 100 too 100 0.4670 0.3890 31 34 257 
Minimum 90 90 90 0.3960 0.3070 5 2 8.290323 

rr 




j A A 

(Batte,.- Oentredale Hyalella azteca Replicate Data. 

5419 Rep 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Mean 
Maximum 
Minimum 

SURVIVAL (%) GROWTH (mg) REPRODUCTION (# young) 
10-Dav 28-Day 42-Day 28-Day 42-Dav 35-Dav 42-Dav Total 

100 100 0.3130 22 39 61 
100 90 0.3160 24 31 55 
loo 100 0.3010 2 0 2 
100 100 0.3040 18 45 63 
100 100 0.3620 20 28 48 
90 90 0.3470 11 26 37 
100 100 0.3470 14 7 21 
100 100 0.3070 11 17 28 
70 0.2540 
90 0.4220 Total # 315 
100 0.5070 
90 0.4840 Ave. # Young/Female 7.0 

100 
100 
80 
70 

87.5 95.0 97.5 0.4168 0.3246 15.3 24.1 63.7 
100 100 100 0.5070 0.3620 24 45 315 
70 70 90 0.2540 0.3010 2 0 2 

Males 
3 
4 
1 
3 
4 
3 
7 
6 

Females 

6 

5 

8 

7 

6 

6 

3 

4 


45 




Battelle Centredale Hyalella azteca Replicate Data. 

SURVIVAL (%) GROWTH (mg) REPRODUCTION (# young) 
5420 Rep 10-Dav 28-Dav 42-Dav 28-Dav 42-Dav 35-Day 42-Day Total Males Females 

1 90 90 0.2860 2 2 4 5 4 

2 90 90 0.3060 0 23 23 4 5 

3 80 80 0.2850 10 17 27 2 6 

4 90 70 0.2730 2 4 6 3 4 

5 100 90 0.2790 0 7 7 3 6 

6 100 100 0.2750 1 7 8 6 4 

7 90 70 0.3990 4 7 11 5 2 

8 70 70 0.4140 2 7 9 2 5 

9 90 0.2330 
10 80 0.4550 Total # 95 36 

11 100 0.1220 
12 80 0.2410 Ave. # Young/Female 2.6 
13 60 
14 80 
15 80 
16 60 

Mean 70 88.3 82.5 0.2628 0.3146 2.6 9.3 19.3 
Maximum 80 100 100 0.4550 0.4140 10 23 95 
Minimum 60 70 70 0.1220 0.2730 0 ? 2.638889 

r r-' 



- - ( 
BatteiiL* Jentredale Hyalella azteca Replicate Data. 

5421 Rep 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Mean 
Maximum 
Minimum 

SURVIVAL {%) 
10-Day 28-Day 

90 
100 
100 
100 
100 
90 
80 
80 
100 
100 
90 
100 

90 
60 
80 
90 
80 94.2 
90 100 
60 80 

GROWTH (mg) REPRODUCTION (#young) 
42-Da 28-Day 42-Day 35-Dav 42-Dav Total Males Ff t ina l f i s 

80 0.3230 9 10 19 5 3 
100 0.2780 12 9 21 5 5 
100 0.3210 14 10 24 6 4 
90 0.2910 17 20 37 4 5 
100 0.3520 8 12 20 6 4 
90 0.4120 6 11 17 5 4 
80 0.3750 12 5 17 4 4 
90 0.3580 8 21 29 4 4 

0.2200 
0.2780. Total # 184 33 
0.3090 
0.2640 Ave. # Young/Female 5.6 

91.3 0.2678 0.3388 10.8 12.3 37.4 
100 0.3090 0.4120 17 21 184 
80 0.2200 0.2780 6 5 5.575758 



Battelle Centredale Hyalella azteca Replicate Data. 

SURVIVAL (%) GROWTH (mg) REPRODUCTION (# young) 
5422 Rep 10-Day 28-Day 42-Da 28-Day 42-Day_ _35-Day 42-Day Total Males Females 

1 100 90 0.3400 6 32 S8 5 
2 90 90 0.3990 15 31 46 5 
3 60 50 0.3380 14 16 30 2 
4 90 90 0.4660 2 16 18 3 
5 80 70 0.4530 12 7 19 3 
6 90 90 0.4680 5 6 11 3 
7 70 60 0.4770 15 15 30 5 
8 90 100 0.4020 7 16 23 5 
9 90 0.323 
10 80 0.161 Total n 215 31 
11 100 0.396 
12 80 0.354 Ave. # Young/Female 6.9 
13 100 
14 100 
15 100 
16 100 

Mean 100 85.0 80.0 0.3085 0.4179 9.5 17.4 43.7 
Maximum 100 100 100 0.3960 0.4770 15 32 215 
Minimum 100 60 50 0.1610 0.3380 2 6 6.935484 

C"" r^:i VV. "5 r ^ m 



c ' • (Battfc... Jentredale Hya/e//a azteca Replicate Data. 

5423 Rep 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Mean 
Maximum 
Minimum 

SURVIVAL (%) 
10-Day 28-Day 

90 
70 
70 
80 
90 
100 
70 
50 
80 
90 
80 
70 

80 
80 
100 
100 
90 78.3 
100 100 
80 50 

42-D^ 

90 
70 
70 
80 
70 
100 
70 
40 

GROWTH (mg) 
28-Dav 42-Day 

0.4220 
0.5140 
0.5260 
0.5040 
0.5340 
0.3960 
0.4570 
0.5780 

0.4940 
0.2740 
0.3790 
0.4390 

REPRODUCTION (# young) 
35-Day 42-Dav Total

1 
6 
3 
4 
2 
2 
0 
0 

15 
27 
26 
34 
22 
22 
20 
20 

16 
33 
29 
38 
24 
24 
20 
20 

Total # 204 

Ave. # Young/Female 6.8 

 Males Females 
4 
4 
4 
5 
3 
5 
3 
2 

30 

73.8 
100 
40 

0.3965
0.4940
0.2740

 0.4914 
 0.5780 
 0.3960 

2  3 
6 
0 

23.3 
34 
15 

41.5 
204 
6.8 



Battelle Centredale Hyalella azteca Replicate Data. 

5424 Rep 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Mean 
Maximum 
Minimum 

SURVIVAL (%) 
10-Day 

60 
80 

80 
73.333 

80 
60 

28-Dav 

100 

90 

100 

100 

60 

40 

30 

100 

80 

80 

100 

100 


81.7 
100 
30 

42-D.fly 

100 

90 

100 

100 

60 

40 

30 

100 


77.5 
100 
30 

GROWTH (mg) REPRODUCTION (# young) 
28-Day 42-Day 35«Day 42-Day Total 

0.3180 11 5 16 
0.3060 12 9 21 
0.3580 29 17 46 
0.3760 14 13 27 
0.4830 12 21 33 
0.5180 1 3 4 
0.7500 5 3 8 
0.3960 8 30 38 

0.2950 
0.3140 Total # 193 
0.1950 
0.3470 Ave. # Young/Female 5.7 

0.2878 0.4381 11.5 12.6 39.2 
0.3470 0.7500 29 30 193 
0.1950 0.3060 1 3 4 

Males 

6 

3 

4 

2 

3 

3 

2 

6 


Females 
4 
6 
6 
8 
3 
1 
1 
5 

34 

fflp"^ f*"'"* 



- - ( 
Battelie Centredale Hyalella azteca Replicate Data. 

( • 

5425 Rep 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Mean 
Maximum 
Minimum 

SURVIVAL (%) 
10-Day 28-Day 

100 
90 
I  X 
100 
100 
90 
100 
100 
90 
100 
100 
100 

90 
80 
90 
90 

87.5 97.5 
90 100 
80 90 

GROWTH (mg) REPRODUCTION (# young) 
42-D'5 28-Dav 42-Dav 35-Dav 42-Dav Total Males Females 

100 0.3870 4 22 26 5 5 
90 0.2960 7 .20 27 4 5 
90 0.3240 2 12 14 5 4 
90 0.2610 2 17 19 4 5 
100 0.3400 11 19 30 5 5 
90 0.3740 0 27 27 3 6 
90 0.2980 3 19 22 4 5 

90 0.3640 0 4 4 7 2 

0.2940 
0.2680 Total # 169 37 
0.3460 
0.3970 Ave. # Young/Female 4.6 

92.5 0.3263 0.3305 3.6 17.5 34.3 
100 0.3970 0.3870 11 27 169 
90 0.2680 0.2610 0 4 4 



c ' 1 ^ 
age 

Hyalella azteca 42 Day Life Cycle Test 

Date:. g '^ l -^ l 
GLC# _S^si. 

Test Material: fiflfr-Sn-SQnfr-
Test Species: RvnMIn a-tera 
Technician Initials: ^^> ̂  

finnn-Ol 

TEST DAY: IQ 
WATERBATH J 

Food: YTC Batch i-y-t^^ 
Overlying Water: 

a of Daily RenewaisL_£v. 
ipaUmtSL

7 ' ^ ' S  ' am renewal 
^•.t/. pm renewal 

Test System: 175 rnT. Detivei"v System 

 Photoperiod: _ 1 ^  ̂  
_Test Temperature (°C):^1_ 

""Screens 

Replicate Temperature 1 ml 
YTC 
Fed 

Con'^oertvity Observations/IO Day Survival Data for Replicates

v/w 

 13, 14, 15, 16 

3a^ 

ft» 
po> 

10 

11 

12 

13 

14 

15 

. I t 

35.^ 
~m 

^/organisms survivmg:

••organisms surviving:

//organisms survivmg:

// misms,survivmg, 

 |0 

 9f 

 / 0 
Q 

Jx-^Si^^' 



Page r^tl of JL3_ 

Hyalella azteca 42 Day Life Cycle Test 

TEST DAY: 28 Chronic Survival/Reproduction fWater C>nlv> 


WATERBATH  _ I 


Date: S-'^^^Y No. Orgamsms/CliainbeT: 10 Test System: 175 mL Deliverv Svstem 
GTr#_^gMjg_ _ Food: YTC Batch/7 '^-l-tfi Photoperiod: _16:8_ 

Test Material: fiAfp"- ^ t^ - J ^ o g -<?Pa<> - O' Age/Source of Organisaiis:_7;Zf/.ylA/z._/ECT_ Test Temperature (°C): 23_ 

Test Species: Hvalello azteca Ov^lying Water: _E)echlorinaled municipal water ' 

Technician Initials: 5BS / l-lw # of Daily Rene"wals:_'^ . M Screens 

Q\Ot> am renewal: pm renewal: /•'Oo 

Replicate Temp. FED pH D.O. Conductivity Alkalinity Hardness Ammonia ObseiT/ations on Sediment/ Behavior 
°C s.u. mg/L /itnos mgE mg/L of Hyalella 

1 k4 '•"transferred to water only: / 

2 ' "̂ transferred to water only: W 

3 * 3J.1 l-bS* ^ '  \ ^^"1 ^ l  o " :^ i^+ C)M  ̂  '̂ h'ansfeired to water only: vJ 

4 //transferred to water only: M 

5 '•"transferred to water only: j Q 

6 "̂ transferred to water only: \Q 

7 //transferred to water only: [ Q 

8 r. '̂ transferred to water only: 1 Q 

9 //surviving: °j ADW: 0. 5^ 

10* 53.0 • ' ' - 1  , //surviving: '̂  ADW: 0 . 3 '̂  '̂  

II 
- •  , ' 

• | W A  > 

//surviving: Ŝ, )  ̂  ADW: 0 - 4 '̂  7 

12 - >'-i. //surviving: N ADW: 0 -H'^0; 

'Mi 1 i 

{[JO'BS 

r" r •" I—' r  i cn: • 'inij *l»i_J 'ir- .Hjfl C.. . « J 



c I - i B c 

( • 'hyalella iiztecu *2 /7/7v LircOyctc Test 
TEST D A V S ^ W n t e r O n l y / R p t 

WATERBATH J 
\..'..\"Hi € - rV ' ^ ; : i ^M: rC ! : ! CSEr:W! 

Date:_ ^^S'0\ Food: YTC Batch U 9-4'ti Test System: 175 niL Dehverv Svs^n 
GLC# 5H^g Overlying Water: pal water Photoperiod: 16"R_ 

Test Material: f^ftft-i'SD-PaaS'- ^^Pn -Qi # of Daily Renewals: £ Test Temperatiue (°C): 23.__ 

Test Species: Wa^< Ucy .O.'ZT^fi'. . .__._ l ^ ^ ^ i J r am renewal 

Technician Initials: Jg?- j \ i '  ̂  1  ̂  cfK' pm renewal 


Rcphcnte Tcmpernture 1 ml YTC Fed pH D O  . Observations 
°C s.u. mg/L 

1 iv //young ) ••" //gi'avid 3 //surviving

2 no //young "c^ • 5 //gravid \ //surviving

3 * aa.'i •7.33 7  ̂  ''young 1, °\ //gravid \ , //surviving

4 //young .S Sgravid \ '^surviving

5 #young '̂ 5 //gravid \ //surviving

6  * ?a.i 7.MS . i.2 #young >̂'V-̂  //gravid ^ '^surviving

7 //young '5> 1 //gravid 5) '^surviving

8 ^LJ //younu 0 //gravid 3> //surviviniw
— '  — ^  - "  ̂

5£--.7&^ 


^ 

 °\ 

 IO 

"̂  

% 

 \ Q 

ri 

I ''
• 

Icf 
i C f 

^CP 

\ Q r 

I c r 
|Cf 

3 cf 
A A jv 



paseilL_or.H3L_ 
Hyalella azteca 42 Day Life Cycle Test 

TESI DAY: 42 WATER ONLY 
WATERBATH 1 

':-?'.'>ii- igt-.-'H^f^-vxr::^\^',«--ry-i^i:^'fi'^-*-^if 

F)iite: ^-jg-^^ No. Organisms/Chamber /o Test System: 175 inL Dehverv Svstem 


GLCff 5^ if 
 Age/Source of Organisms: I ' X A e ^  ̂  /gq-.. Photoperiod: . 16:.8 
Test Material: EAfe- S>-SooS"C£Oft-=t' jDveilying Water: ..Dechlorinated municipal water Test Temperature (°C): 23_^ 

Test Species: Hvnlplln n-tPcn 
Teclmician Initials: 3&i /<\D 

_iZ • • • ' 

Replicate Temperature Observations 42-Day Survival Hyalella 

I # surviving adults 0 //yotmg ai //females 2 //males £ //gravid 0 

2 * P5.^ # surviving adults °1 Syoung ^ 2  . //females 5 //males '" #gravid -̂  

3 # surviving adults #young //females tj #males £? //gravid j1̂  37 
C4 # surviving adults //young //females 3 //males 7 #/giavid (^ 

5 ^ surviving adults 10 //young \n #females S //males £ #/gravid ••" 

6 U surviving adults //young //females ^ '"male'? 3 #gravid 1 3M ^ • 

1 "̂  33.2 // surviving adults //yotmg //females [ imales P //gravid 0) °1 % 
8 # surviving adults //young //females S //males 5 //gravid \ ( \ ps 

^ ^ ^ 

^c--.^P> 

- . - • ^  , — ^ 

E!!!!3 JFTgl EIZi; r:.*3 43 C3 1̂3 



tJ-S '3ge 
(Hyalella azteca 42 Day Life Cycle Test 


TEST DAY: 10 

WATERBAEH L 


<:^^.'̂ i!: Ifti-^-ii ^'.=,-"•1!"-i^^i'.^iW !r.'5r?lS!!l' 

Food: YTC Batch # h-^-o\ . Test System: 175 mL Deliverv Svsten Date: 2')]'0\ 

GLC# S 4  H Overlying Water: Dechlorinated municipal water Photoperiod: 16:8 

Test Material: (rllTVv <:> - SDo'";' - ot>f?o-o'i # of Daily Renewals :_JbL Test Ten^erature (°C):^1_ 

Test Species: Hvaiella azteca ~) J!,| f am renewal 

Technician hiitials: /// /fflU 7: SO jan renewal "bfecreens 


Rephcate Temperature 1 ml Conduciivfty Observations/10 Day Survival Data for Replicates 13, H 15, 16 

^ 

Y 
F 

TC 
ed A • 

1 ^ UP̂  
2 NfyA P'Ob 

3 W 
4 * ^ . '  ̂  m 
5 Poj 
6 fo^ 
7 

8 

9 p?* 

10 R*!? 

11 fOi 

12 •tvfev Fô  
13 * ^ . '  ̂  -^organisms surviving: (̂  

• 1  4 #oreanisms sui"viving: \Q j 

15 

If 

\ r
f 

™ - , 
• 

//organisms surviving:
//• iiiisnis survivinu:

<f
 0
 1

 1 
 ,1 
 l  l * ^ 

Oc--y]fi 



Page f/n of T a 

^ ^ ^  ̂  Hyalella azteca 42 Day Life Cycle Test 
-•̂ ^̂ flif̂ ĵ lî hi-'rrtff̂ '̂ -̂  TEST DAY: 28 Chronic Survival/Reproduction (^Water Onlv^ 

WATERBATH 
:>!iii: s..ii!"N> ?,l-•r^'!?;;^:]^;!•i^?!.5 i,"^!-!?*!? 

Date g - P ^ ^ ^  l No. OtganisnWCliamber: 10_ Test System: 175 niL Deliverv_System_ 
GLC# _ Food: YTC Batch # f '^-o^ Photoperiod: IfSS J^t^ 

Test Material: O mo - S D *5'0Q_7 - OOOO - oT_ Age/Source of Organisms: " 7 - -̂  5 /ECT Test Temperature (°C): 23 
Test Species: Hyalella azteca .. Overlying Water: Dechlorinated municipal water 
Technician Initials: J&WH-'̂  # of Daily Renewals: <P El Screens 

tfoo am renewal: pm renewal: b'.oo. ^ 

Replicnte Temp. FED pH DO. Conductivity Alkahnity Hardness Anunonia Observations on Sediment/ Behavior 
°C s.u. mg/L //mos ingE mgT of HyaleUa 

I ^ 
-̂ transfored to water only: Q 

1 ^r 

2 \ '"tiansfened to water only: \Q 5.*̂ ? 

3 * 35.1 7.S.T ^ .S R ^  ̂  =1(o IH-0 O-Sir ••"transferred to water only: j(j 

4 //transferred to water only: j(J 1̂  

5 •̂ transferred to water only: [ Q 

6 -̂ transferred to water only: J -̂ ^^ 

7 transferred to water only: [  Q 

8 '̂ transferred to water only: ^ \/r) 

9 -̂ surviving: ' -"] ADW:Q.'^5H 

10 * ^.^ ^surviving: °\ A D W : Q . ' t j '  ̂  

" -̂ surviving: \0 ADW: ^ % 5 0 7 

12 \ ~ #survivinq: ""1 ADW: 0 -H'^M 

Qf^^b"? 

I I 5CT r*:::] Bsa cr? i ^ t A C * ' ( 



}i-y. 

Hyalella azteca 42 Day Life Cycle Test 
TEST DAY: 1^ 

WATERBATH 1 

Date:_ 
GLC# 

g-)J-i?I 
5^:>D 

Test Material: A^f t -SD- T/orff-
Test Species: HvaleUa azteca 
Technician Initials: •^IST 

 oooo-Oi 

Food: YTC Batch # ^ "  f ~ ^  ' 
Overlying Water: Dechlorinated municipal water

# of Daily Renewals: «3v .:.
'^'•^^'^ am renewal 
7 5t> P"^ renewal 

Test System: 175 mT. Deliverv Svstem, 
 Photoperiod: 16:8 

 Test Temperature (°C): 22^^ 

SScreens 

Replicate Temperature 
^ 

1 ml 
YTC 
Fed A 

ConcUki'fdty 
wmos 

Observations /IO Day Survival Data for Replicates 13, 14, 15, 16 

1 f̂  /v^\/ fC^ t / ouh . - f W - * JLLsA:£rf,A 

2 

3 

4 * aCi.S 
5 : 
6 • /WAV ! 

7 IN 
8 mv A 

9 v^^ 
10 \  ̂  • . 

11 MM 0 
12 W  W • If 
13 * ;̂ix ''organisms survivmg: (, A _ 

14 ^/organisras survivmg: § 
^"^ii' . 

15 

It 

^l/
H 

//organisms survivuig:

ik •nisms survivina

 0

 s7 

'" , , 

'1 
Ky-se^ 



Hyalella azteca 42 Day Life Cycle Test 
TEST DAY: 28 Chronic Survival/Reprqduction (Water Only) 

Page ^  ̂

WATERBATH _ ] 

 of '  ' 

Date:
GLC#

 " g>P?-*?T 
 i " ^  ̂  

No. Organisms/Chamber: 
Food: YTC Batch // 

10 Test System: 
Photoperiod: _ 16:8 

175 nJL Dehverv Svstem 

Test Material: My' SD- t^Ohg- CTOOO-Q 1 Age/Somce ofOrganisms: 7S'iJft*fJ /ECT Test Temperature ("C): 23 
Test species: Hvaiella azteca Overlying Water: Dechlorinated municipal water 
Teclmician Initialsi:^>iB5 / l ^ M / (\in # of Daily Renewals: -̂  ^Screens 

qico am renewal: pm renewal: £ '•"'* 

Replicate 

1 

2 

3 * 

4 

5 

6 

7 

8 

9 

10* 

11 

12 

Temp. l-'EU pH D.O. Conductivity Alkalinity Hardness Ammonia Observations on Sediment/ Behavior 
°C s.u. mg/L j Jimos mg/L mg/L mg/L of Hyalella 

.fi'/ "tiansferred to water only: '̂ 

' U - . "transferred to water only: 7 •^ CP 

32/7 7,^5 5,0 a.3{. IU? ^ ̂ ?  + ;?.o^ •^transferred to water only: / 

"transferred to water only: 7 

' transferred to water only: /O 

//transfened to water only: /O 

''/tiansferred to water only: 9 

//transfeired to water only: "7 

//surviving: Cj ° ADW: Q , ,2.33 

sat "suiviving: •̂  0 ADW: § LffQ 

//surviving: ÎQ ADW: 0. 1X2 

\ L "survivmg: T ADW: Q) . "H \ 
1 

^ C  ̂" ^ e ^ 

:::3 
I'l 



J> 
( ; Hai;e_.2i• 

Hyalella azteca 42 bay Lne Cycle Test 
TEST DAY: 35 Water Only/Reproduction 

WATERBATH 

f-^^-6'lDate: ^ ' S ' - O  ] Food: YTC Batch # Test System: 175 mL Delivery System. 

GLC# SH>o_ Overlying Water: Decldorinated municipal water Photoperiod: 16:8 . 


Test Material: Affi , - SP H O V S - PO&O-Dl # of Daily Renewals.^_<2 Test Temperature (°C): 2X. 

Test Species: ikqillfdiZ Ji2 K i ^ ^:H-r am renewal 

Teclmician Initials': JJS  /]VVJ^
. —-̂^ * , ^ / C ' pm renewal 

Replicate Temperature 1 nd YTC Fed pH DO. (Dbservations 

°C s.u. mg/L 


1 Syoimg " //giavid 3 //surviving  ° /4 ^ 
2 1 //young 0 //gravid £ //sinviving ^1 KP 
3 ^ a3.t #young )Q //gravid '̂  ^surviving ©"T |iV7.40 to 
4 flyoung •̂  #gravid ) //surviving 7 

5 Syoung 0 //gravid <P. •••surviving <̂  ici^ 

6 * sa.'" 7.M^ //young j //gravid " //surviving  \ ^ 16)̂If 
7 //young 1-j //gravid J 1 //surviving ' J •/ 
8 //vouni>, Ĵ ^ //gravid P //smviving 7 JCP 

QC -.3&^ 

http:Hai;e_.2i


--^ Pane ^ ' J of _ £ i L 

Hyalella azteca 42 Day Life Cycle Test 
TEST DAY: 42 WATER ONLY 

WATERBATH J 

Date: ?-JP-J> 
GLC# EHX> 

Test Material: A P  S • ^l> '^OOj^
Test Species: Hvale la azteca 
Teclmician Initials: J^? rc^p 

 oOoD' Ol 

No. Organisms/Chamber iO 
Age/Source ofOrganisms \l-.%d^^?> l.eof ^ 
^Overlying Water: Dechlormated municipal water

Q'.oo fii*^ r^ii>j^tA. 

Test System: 
PhotoperioJi: 16:8 

175 ml Dehverv Svstem 

 Test Temperature (°C): 23̂ .̂  

Replicate Temperature Observations 42-Day Survival Hyalella 
•'C 

1 

2  * JS.1 

# surviving adults 

# suiviving adults 
\0 

//yotmg

//young

 <A

 Q -''

 //females

 //females

 ^j

 £>'

 #males 5" 

 //males *j 

//gravid

//gravid

 J 

 /") 

3 # surviving adults 7 //yoimg ] *-̂  "females ('" //males P #/gravid / 

4 # sui^viving adults 1 #young U //females *L7 //males J //gravid
r 

I 

5 # smviving adults •̂  #young " //females fa #males 2 //giavid (2) 

6 it surviving adults 10 //young '"y //females M //males (y //gravid CJ 

7 * ^^\ iJ surviving adults 1 //young ~| //females S. //males £ //gravid 0 

8 # smviving adults _7_ Syoung rj //females 5" #/males Q. #^gravid (j 

^a 

e^ -.16^ 

!1 CIMS cza c::.: S I 3 .....i 



( 
ige. 

Hyalella azteca 42 Day Life Cycle Test 5M5I 
TEST DAY: 10 ^T^^^H 

WATERBATH 1 

Date:_ ? _ - J M  L Food: YTC Batch t/ ^-f.£l Test System: 175 niL Delivep/ Svstem 

GLC# Overlying Water: Dechtoruiated municipal water Photoperiod: 16:8 sm\ 
Test Material: A LEx .^|?-'^0>J -onfib-g'l a of Daily Renewals: ,2*. Test Temperature ("C): 23^ 
Test Species: HyaleUa azteca •]) fij C am renewal 
Technician Initials: 3'BS )Sereens 

r 

Replicate Temperature 1 ml 
YTC 
Fed K 

Coiid^^c^Mly 

/  " V 

Observations/IO Day Survivnl Data for Replicates 13. 14, 15. 16 

I. 

2 

[ ) i \ t . 
A/ftV : 

3 

4 * n\ 
5 

6 

7 

8 

9 *WKs/ 
10 llV 
11 TV/I\V ' 

12 n i ^  v • 

13 * &<\ •"organisms surviving: M 

14 

15 

16 

[•: 

x^ 
\J 

//organisms surviving:
,. . . .//organisms survivmg:

, .,̂  i  i .nisms survivinu:

 (,. 
 O  ' o 

n
 7 

• T -   - ' f 



^ - " 4 i , 
Knue n*-M n l 1.T 

Hyalella azteca 42 Day Life Cycle Test 
TEST DAY: 28 Chronic Survival/Reproduction fWater Only^ 

. . . " ^ " • • • • " r r > ^ WATERBATH 

D a t c : _ _ _ i - P 3 : ^ l  _ No. Organisms/Chamber I  I Test System: 175 niL • Deliverv Svstem 

GL#_^£Lyi Food:. YTC Batch # . jT'f-^ , .PhotopeViod: 1 • 1.6:8: , . 
Test Material: M ^ X - S p  - q o i i - n n n a - n  < Age/Source ofOrganisms: /'̂ /lr»".9 /£CT Test Temperature (°C): 21. 
Test Species: fj ygk I la azteca Overlying Water: Dechlorinated municipal water 
Teclmician Initials: ^  ̂  j l-̂ M # of Daily Renewals: J S-̂  Screens 

^ ; C  t am renewal: pm renewal: (l.o/ 

Replicnte Temp. FED PH D.O. Conductivity Alkalinity Hardness Ammonia Observations on Sediment/ Behavior 
°C s.u. n^G/L /"mos rng/L mg/L mg/L of Hyalella 

I M #trausfened to water only:
c
] 

2 U  M "transferred to water only: [ Q 

3 " aj.-? 1-51 1,̂ 5 "̂n 1 ^  ̂  "=• > ^ L |  . r\.fe)'=^ '"'transfened to water only: 1 VJ 

4 flbansfendo'to water only: i Q" 

5 "transfened to water only: \ 0 

• 6 . . 
•S' c- i«"is P\ iV-L p '̂  r S

Suansferred^to water only:
 p. 
 ^-', 

7 /'"transfened to water only: " 

8 "transfened to water only: " 

, ' "sui-viving: |  o - A D W : 0 . ^ ^  O 

10* m •^surviving: I 0 ADW:Q, •^-J^^ 

11 ^surviving: ^ ADW:0-3> '" 

n • • »& ̂  ;#SQVivittOi^ rO' ' ^ • ^ ADW:OiXlo^^ • 

C^c-S^^ 

.•r z  n czzi ^̂ ::i 



I'anc. 
Hyalella azteca 42 bay Lire Cycle Test 
TEST DAY. 35 Water Only/Reproduction 

WATERBATH J 

Date: ^~S '0 Food: YTC Batch U ^ ~ i i ^ Test System: 175 mL Deliverv Svstem 

GLC#~ SU?\ Overlying Water: Dechlorinated municipal water Photoperiod: 16:8 
Test Material: LPY -SP-AfoH-oo'^o- ti of Daily Renewals: j ^ Test Temperature ("C): 2 1 , 
Test Species: \i(inMiin fl?ted4 ; ̂  r am renewal 
Technician Initials: j !?$ /V4M !%.> Qi f<£pm renewal 

Replicate Temperature •1 ml YTC Fed pH D.O. Observations 

°C s.u. mg/L 


1 j y //young 'i //gravid 3 //survivmg ^ i c p 

2 A) / //young J 3" //gravid 3 //surviving 1 0 Id? 

3 * J^J 7.M to //young I ̂ } - #gravid 3 #surviving io ^ c f 
4 #young 1 ~~\ //gravid 4  " //suraving i cp ^ 
5 //yoimg % //gravid ^ //surviving 10 1 Cf 
6 * as.i 7 .^ 75 //young ftj % #gravid 5 //smviving % ^ cp 
7 //young 1 ĉ '̂ //gravid i //sui"vivuig % I ^  P 

j 

8 //young % //gravid ^ //surviving % ICP 

. ^ 0 ^ GJ6 



Patze ^- i of f 3 

Hyalella azteca 42 Day Life Cycle Test sm TEST DAY 42 WATER ONLY 
WATERBATH J 


r.Aij ^br-Ar'.y-ihii-riifil I'.'jii'iff:!' 


Date: ?-Jgt-Jl No. Organisms/Cbambe^ Test System: "' 175 niL Deliverv Svstem \o 
GLC# S4^  l Age/Source ofOrganisms: l - t ^ t i c ^ s  j tLCT Photoperiod: 16:8 

Test Material: ^PX 'Sn- ^Qll--CorC:! - Ol .Overlying Water: , _p.echlormated municinal water Test Temperature (°C): 23_̂  

Test Species: Hvaiella azteca 

Technician Initials: 7  ̂  / A / A  . 


Replicate Temperature Observations 42-Day Survival Hyalella 
"C 

1 U surviving adults J^ #young /Q //females ^ //males S //gravid 0 

2* 51.5 # surviving adults JO . //yoimg I //females 5 "males S //gravid "2 

3 # surviving adults 1  0 #young J  Q //females /j //males' 6 //gravid 3 

4 # sui"viving adults </ #young % ^ ^ ,  0 //females S" //males M //gravid O 

5 •# smviving adults /  Q #young M //females H //males fc> //gravid I 

6 ll surviving adults < ? //young /  / //females M //males o //gravid 

7 V U surviving adults f //yoimg ^ //females H //males M //gravid c?w\ 
8 # smviving adults 7 //females \ //males î %iavid 0#young^4^^/ 

W^ QC?> 6> 

\ ^ € i ^ 
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Hyalella azteca A2 Day Life Cycle Test 
TEST DAY: i£  . 

; ' -ge .
r 
V 

M 5 

f-«j ?.•.!r..-i>-^)!iI'li'-^-.i-.f ^>:tii.ay 

Date: 
GLC# S H ^  a 

2-)h0\ 

Test Material: ftP6-Sfr tTn^^ 
Test Species: Hvaiella azteca 
Technician Initials: 7 9  ̂  jYWfJJ 

 OfcODO 

WATERBATH L

Food: .YJC^alck. i-^ ^ e - i }  \ 

Overlying Water: Dechlorinated mimicipal water
U of Daily Renewals:....£*

7-̂ i"f am renewal 
P"' renewal7  > 

' 

Test System: 175 mL Deiw^ry System 
 Photoperiod: 16:8 

 Test Temperature (°C): 2! 

 J^creens 

Replicate Temperature 

°c • 
6,0/ 1ml 

YTC 
Fed 

Cond\^ctiy.l^ Observations/IO Day Survival Data for Replicates 13, 14, 15, 16 

1 NAN 
2 

3 ' 

4 * aa.c 
5 . 

6 

7 

8 

9 

10 

11 

12 

IS*""'' 

1  4 ,— 

15 • 

\ {  , 

W.0 

} 
'  ' 

•^organisms surviving: {]

•\)rganisms surviving: j Q 

//organisms surviving: 10 . 

//( iiisnis surviving- ,, W

- i 

J 

1 

/ m  ̂  • , 
"" T\Ti 
/ ->^ 
/ 

/ / ' T h  y 

/0/=T&^ 



D a t e : _ _ £ r a ^ : £ L _ 


Test Material: fVPfrSrv H OOQ-crnn-nt 

Test Species: Hynlella a-tern 

Technician Iriitials:_ Jg? /jr^'^ 

Replicate Temp. FED pH DO. 
°C S.U. mg/L 

I ^ 

2 ) 
3 * 39.? TSl s-s 
4 

5 

6 

7 

8 

9 

10 * W7 
11 

12 J. 

c!^ ma

Page «t^ of S3 
Hyalella azteca 42 Day Life Cycle Test 

TESTD\Y: 28_ChrQnic Survival/Reproduction fWater Only^ 
WATERBATH 

No. Organisms/Chamber: 10 Test Systan: 175 niL _ Delivery Syston 
Food: YTC Batch # 4 -^"^t Photoperiod: 16:8 
Age/Source ofOrganisms: m^^JE£X^- Test Temperature (°C): 23_ 
Overlying Water:, ipaL^er .. . 

# of Daily Renewals: £ (•̂ Screens 
^^oa am renewal: pmrenewal: ('.&? 

Conductivity Alkalinity Hardness Ammonia Observations on Sediment/ Behavior 
"mos mg/L f mg/L mg/L of Hyalella 

\ cA^^Sp^ f  t f ' 
•̂ transfprred to water only:Lri fj 

#transferrea to water only: °i 

^ 1  0 •=10 lM-0 n,5^ transferred to water only: A'"' (Q 

"transferred to water only: M 

•̂ transferred to water only: '̂  

'̂ transferred to water only: i 

•̂ transferred to water only: ~~J 

transferred to water only: '̂  

•Surviving: '̂  " ADW: 0/133 

'̂ surviving: ^ ADW: Q.i'̂ C 

'"surviving: \(~) ' ADW: o. 2 > '•̂  

feurvivin£>: ^ ADW: rO.'bSH 

Oc--TQ> 

 c  ̂  -i~-i2 k^.''i "za'-'ii 



c Pas?e Jt^ •i^ 
Hyalella azteca 42 Day Life Cycle 'Test. 
TEST DW: 35 Water Only/Reproduction 

WATERBATH _ ] 
.:tt\s-M.-i-.ii Ciitz'i.^ 

Date:_ ^^S'0\ Food: YTC Batch î _ t-^-^\ Test System: 175 inL Deliverv Svstem 

GLC#_ Overlying Water: Decldorinated municipal water PliotODeriod: 168 svx> 
Test Material: Mb- Si)- HOCft-<T)f?r r) - 0) if of Daily Renewais:_J Test Temperature (°C): 23 
Test Species: Un*i\/l<^ altera f*yc am renewal 
Teclmician Initials: 3'B$ rfvJ. _ ^ t $  " pm renewal 

Replicate- Temperature 1 ml YTC Fed pH 1 D.O. Observations 
°C s.u. mg/L 

1 

2 

J  J 
X 

Syoung

#young

 " 

 IC 

#gravid 3> 

Sgravid 0 

"surviving ô " 

"surviving f̂ 

^ilf 

^ V t  ̂  

3 * 32.̂  I  M 4* #young jLj Sgravid ] #smviving c \c^ 
4 

5 

6  * 33.0 
1 

I  M 7-1 

#y.oung" . 

#yoimg J% 

Syoung 5" 

#gravid "̂  

#gravid Qk. 

ffgravid 0

^/surviving

#surviving

^surviving

 T 

 "7 

^ 

UP 
\Lf 

a> 
7 Wycmig )5 #gravid j #^surviving £ \L^ 
8 \ _ —^̂ -̂.-̂  "young ~] "gravid Q. ^/smvivinii \Q let 

. ^ & ^ QU



^ • - " ^ Page jJ_3 _ of. 4.5 
HyaleUa azteca 42 Day Life Cycle Test 


TESI DAY: 42 WATER ONLY 

WATERBATH J 


Date: ?-|P-^» No. Organisms/Chamber Test System: 175 mT. Delivery Svstem ro 
GLC# S^HXi Age/Source of Organisms: !•% j<</<if".s JE-TL Photoperiod: 16:8 

Test Material: Overlying Water: —Dechlorinated municipal water Test Temperatme (°C): 33^
Test Species: Hvaiella azteca 
Teclmician Initials: 3'B5 

Replicate Temperature Observations 42-Day Survival HyaleUa 
°C 

1 # surviving adults M //yoimg 3<3 //females 5" #males " //giavid / 

2 * ?U # surviving adults " //yoimg 31 //females 5" //males *-f //gravid " 

• 3 # surviving adults S //young jk //females <E Stnales A //gravid Q 

4 # surviving adults n /^yoiing 'f> //females 3 //males 4 #gravid 1 

5 # surviving adults "/ //young 7 //females 3 //males " //gravid (3 

6 # surviving adults •̂  //young t? //females 3 #males ", //gravid 'i 

7 V ari # surviving adults fcj //young 2 , //females 5" //males j //gravid Q 

8 # surviving adults JQ //young jo //females S" //males 5T ^gravid } 

^ _ ^ s V ^ ^ ^ '̂  

QC - . - ^ 

. ' I ^ KHi^ -CulX' CL" ;!:tj L... -1 



( ^ 5 
age V -Hyale l la azteca 4 2 D a y L i f e C y c l e T e s t 

TEST DAY: .ifl i 

WATERBATH U L > 

Date: ?*)J"tf I Food: YTC Batch i-f-^l Test System: 175.mL Deljy.erv Svstem 

GLC# S ^ ^ '  i Overlying Water: Dechlorinated municipal water • Photoperiod: 16:8 
Test Material: l \ ? b ' Sb- VO^Q-OOOQ oi # of Daily Renewals: .&* _Test Temperature ("C): ?3 

Test Species: .HyaJiUrntztem 7-*'^'^ ^™ renewal 
Technician Initials: J ^  ̂  JfYIl) s-T, 77J pm renewal w Screens 

Replicate Temperature cto/ 1 mi Con'^cUyfty' Observations /IO Day Survival Data for Replicates 13, 14, 15, 16 
°C mMJL YTC 

/ \ Fed K 
1 1̂  ^̂^̂  " ' 1 
2 

3 

i 


4 •̂  •ai>H 

5 m 
6 

7 

8 

9 

10 

11 1 
12 v - W W l o ^ _ _ 1 
13 ^ 0^.^ ' 1 #or^iisms surviving: 5 O 

t — -^ 14 
#organisms surviving: " (J 


15 / '̂ organisms surviving: [ 0 
\ 

1̂^ Ik Tĵ isn̂ s survivinffl- 1 0 ,' 

• y z f ^ 



Pa.ge _'Jn of J i : i _ 
Hyalella azteca T i Day Life Cycle Test 

ESTDAY: 28 Chronic Survival/Reproduction (Water Only) 
W A T E R B A T H ^ 

r-" . - i : i :..^l••'^i(:f.":.•i••:^•:^M-.'^.:t:^Ci^•i^t?' 

Date:_ ?-C^^'0\ N o . Organisms/Chamber: 10 Test System: 175 mL Dehverv System 

GLC# Food: YTC Batch # S -^-^1 Photoperiod: 16:8 s^n 
Test Mateiial: f\Pft-Si> - M O I O - _ o . a o Q - o _ I . Age/Source ofOrganisms: " ^ ' ^ d c ^  J /ECT Test Temperature (°C): 23 

Test Species: , Hv.qlellajizleca. 

Technician Initials: 3"?S m*^ # of Daily Renewals: .7- " S c r e e n s 

Q'oo am renewal: pm renewal: e ' O ^ 

Replicnte Temp. FED pH D.O. Conductivity Alkalinity Hardness Ammonia Observntions ou Sediment/ Behavior 
°C f s.u. mg/L mg/L mg/L mg/L of Hyalella 

1 f̂  "transfeixed to water only: "j itp 

2 "transferred to water only: "J tc^ 

3 * 3P-^ TUI S^l ^ t S lOo ^̂ f-0 0-HO "transferred to water only: / lev 

4 "transferred to water only: O 

5 "nansfened to water only: C] 

6 "transfened to water only: I 0 

7 "transfened to water only. ~7 

8 #transferred to water only. 5> . 

9 #surviviiig: " ADW: p"H-M 

* 1 0  * P3.M "surviving:
Ot 

[ ADW Q. " t 1 

11 Surviving: '̂  ADW: 0-2)11 

12 li , feurvivin<<?: 1 ADW: 0, MS)'^ 
1 

6?c--'^&5 

r 
E  ̂  t 3  ̂  WZ2: .^•-^ r.r„:i * r ^ .3 



( C 
% ' ' ^ • Hydielldlizteca 42 Day Lite Oycic t'est 

TEST TAY: 35 Water Only/Reproduction 
WATERBATH JL 

Date: ?-g-C>l Food: YTC Batch fl S ' ^ - ^ Test System: 175 mL Deliveiy Svstem. 

GLCU qM3.2 Overlying Water: DecliloTinated municipal water Photoperiod: 16:8 
Test Material: I ' ^P fo -^gP  - ^ n i n  ̂  OQtn-r:^ ofDaily Renewals:Jl_ Test Temperature {"C): 23^ 
Test Species: i ' ^ i n l j k a  . a^RflQ 
Technician Initials: 385 \ V\M \p{\AU 

<t y; am renewal 
£><" pin renewal 

Replicate 

1 

2 

Temperature 
°C 

1 ml YTC Fed 

4J 
^ 

pH 
s.u. 

IU

D.O. 
mg/L 

L 

#young 

//young 

1

to

 //gravid 

 //gravid 

-Observations 

3 "surviving

3 //survivmg

 ^ 

y 

3 c_p 

ICf 
3

4 

* 53.^ 7.S) -IM //yoimg 

//yoimg 

•^

i-J

 //gravid 

 //gravid 

3

*^

 //survivmg

 //smviving

 1 

; 

i ep 
s^cP 

5 //young ^ //gravid 3> //surviving (-j 

6 * 33.4 7.5/ 7.t //young "S. //gravid ' 3  , "surviving | !^ 

7 

8 L" 
//yoimg 

//young 

0

0

 //gravid 

 //gravid 

^

IVp

 //surviving

 //surviving

 ~7 

 4  

,̂ CP 

£^6 . 3 0 ^ 




Page^Ml of H3 
Hyalella azteca 42 Day Life Cycle Test 

TESI DAY: 42 WATER ONLY 
WATERBATH f 

C--^:^' !..»;,«> fr;K.t.'Sf'.ni*-fi.!>ii Sar^ttv 

Date: M^-o^ Nq^ Organisms/Chamber JA Test System: 175 mL Deliverv System 

GLC# 5y:?3 Age/Somce ofOrganisms: 2:1l ^JMS / a T Z  , Photoperiod: 16:8 

Test Material: J\Vli- SD •^OlOOOoo-O^ .Overlying Water: Dechlorinated municipaljyater Test Temperature (°C): 23 
Test Species: Hvaiella azteca 
Teclmician Initials: ZS"̂  ̂ tni^ f ;00/**^ /lSh.e(-4 

Replicate Temperature Observations 42-Day Survh al Hyalella 
°C 

1 # survivuig adults S //young \  S #females J  J #inales S" #gravid   ^ 

2 * a i  ̂  # surviving adults / //young 7  7 //females J  J #males J //gravid j"^ 

3 # smviving adults / //young 2 1  * //females J  J #inales i //gravid 

4 # surviving adults ^ #young 3  4 //females ^  ' Smales J //gravid Q, 

5 # surviving adults ? //young p a  ̂  #females 3 #inales ^ #giavid 1 

6 // surviving adults !  0 //young  ^ ^ //females S  ' //males 5" //gravid c3 

7 * ^^H ft survivuig adults 7 //young A A //females 3 //males ^ //gravid <  0 

8 # surviving adults H //young \  o //females 7. //males pJ //giavid [ 

Jf 
u 

QC . ^ ^ ^ 

iv ''X33 E s s  - £ik:;:xi r ~ > ^ • • - 'i::::^ c::! 
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•se . C . " • < • . 

Hyalella azteca 42 Day Life Cycle Test5*t̂ M 
TESTDAY:.1Q 

WATERBATH A 

Date: ?-lNtfI Food: YTC BatchJ ^" l -C\ TestSysfem: 175 ml. Deliverv Svste 

GLC#_ 5 4  ̂  Overlying Water: Dechlorinated mimicinal water Photoperiod: _16:8 
Test Material: L P x - ' S  O ^0i2'OB&ti-tii a of Daily Renewals: 3s Test Temperatme ("C): 22u_
Test Species: __Hyalellajjzteca ^ ^  _ -fM<^ am renewal 
Technician Initials: ^ p  ̂  7'50 pm renewal "Screens 

r 

Replicate Temperature 
• °c 

-cd 1 ml 
YTC 
Fed K CoutKj"riVTty Observations /IO Day Survival Data for Replicates 13, 14, 15. 16 

1 / ̂  (^^^ 
* 

' 
2 

3 

4 * a^.\ foy 
5 F*̂  
6 ^ 

7 

8 

9 

10 0 
11 F05 
12 NkW|A FD4. 
13 * ;^ .^ , "organisms surviving: t> 

14 "organisms surviving: $ 

15 ^ »! i //organisms surviving: £) "^' " 
>V , , .  , j 

. .„..IC_ IK jusms survivmg 7> ,, ff 

O/.^^K 

http:TESTDAY:.1Q


_Zl_of_Ji5_ 
Hyalella azteca 42 Day Life Cycle Test S"4aM TEST DAY: 28 Chroni^Survival/Reproduction (Water Only") 

WATERBAIH. 1 
'•j>o.: S,;..:-Afi i'l ;^^»;-;:(;!r.n; f:( i'^'l^lfir 

Date: r-^^^g'l No. Organisms/Chamber: 10, Test System: 175 mL -Deliver/ System 

GLCtf TM^M Food: YTC Batch # ?"^-^ Photoperiod: 16:8 

Test Material: U>X.- so- Hoi2-acatxx 61 Age/Source ofOrganisms: -J"-claM^/ECT Test Temperature (°C): 2j_ 
Test Species: Hyalella azteca 

Technician Initials: 3S$ J H ' ^ M /  A # of Daily Renewals: 3 ~Screens 
< 7  ̂  am renewal: pm renewal: £ ."00 

{ — J — . e j j _ - !• 

Replicate Temp. F ED pH D.O. Conductivity Alkalinity Hardness Ammonia Observations on Sediment/ Behavior 

"C s.u. mg/L //mos mg/L m£/L mg/L of Hyalella 

s 
1 0  / "transfeixed to water only: /Q 

^ Ci ' 
2 "transferred to water only: 7 J- CP 

3 » • 7^^ \ 1-^t.^ SO s^as u I I S ^ 0,57 "transferred to water only: jQ 

4 "transferred to water only: /o 3- C? 

5 "transferred to water only: 4 • 

6 /"transferred to water only: i 

7 "transferred to water only: -2 

8 "transferred to water only: /O 

9 "survivmg: " ADW: " , " 5 

1 0 * 3^.\ •^surviving: " ADW: Q , 5 ( " 

11 Surviving: \ 0 ADW: 0 < 1 •̂  3 . 

12 \ / t f s u r v i v i n e : |0 ADW: (J)i 3 '̂  1 -
1 

6^C<^^^ 

: c:...: Uix- ^ r  \ .̂-r:̂  



•̂. ' T ? V Hyalellc ( :ca 42 Day Life Cycie fesi 
5i/5M TEST DAY: 35 Water Only/Reproduction ( 

WATERBATH. £_ 

Date;_ ? ' . g^1 Food: YTC Batch ;7 ^-*N/ Test System: 175 mL.Delivery yvgtê ff 

GLC# SH%H Overlying Water: _Declilorinated municipal water Photoperiod: 16:S 
Test Material: 
Test Species: 

LP'^  Sft
\\vti\-^\\A a 

Technician Initials: Jl35 1 H  M 
' 

tf\0 

)aily Renewals A 

am renewal 
pmrenewal 

Test Temperature (°C^• 21 

Replicate Temperature 
°C 

1 ml YTC Fed pH D.O. 
mg/L 

Observations 

1 

2 

JL) 
IT 

//young 

//young 

I \ #gravid

1 "3s, //gravid

 'V'

 ' 5

 -^surviving

 '^surviving

 10 

J lop 
3 V 2S.3 7.5) in #young ' ^ ̂  //gravid io //surviving 10 ^ ^  P 
4 //young 1 n #gr'avid .3 #surviving \  o 

5 •̂ young \ •̂  #gravid " "surviving ,Q 

6 V 3V3 ISl 1.1 //young \ //gravid //surviving '^• i ep 
7 

8 •4 
//young 

//young 

^

0

 //gravid

 //gravid

 \

 5>

 //surviving

 //surviving

 3 

 I 1 

1 Cf 
:^<r 

'QC- . ^ V 




Hyalella azteca 42 Day Life Cycle Test rM5M TEST DAY: 42 WATER ONLY 
WATERBATH A 

::-'-"i' i.p.:"i^ii fflfv^r;;:!-:^!!-?^!&i. i^'^Ar^-e 

Date: A-\>0\ No. Organisms/Chamber ^ Test System: 175 mL Delivery System 
GLC# S^V^ Age/Source ofOrganisms: 7_- ^A^J~\.^i_TFJ^T^_ Photoperiod: 16:8 

Test Material: l - Q ^ <,t-)- '''(ot2.-QcCC'-H:>| Overlying Water: Dechlorinated.niwjicipal \y^tei Test Temperature (°C): 21. 
Test Species: _ Hyalella azteca 

Technician lnitiaTs:_JBS/^/v^ ^ :  ̂  A'>̂  ffi4 \̂ft>^ 


Replicate Temperature Observations 42-Day Sm^ival Hyalella 

°C 


— 
1 # surviving adults /  0 #yomig J5 //females. "̂  #males'^> #gravid ( 

2 * # surviving adults ^ //yomig 7 //females & //males 3 //gravid 35^-5 
3 # surviving adults /  ̂  #yom]g / 7 //females '̂  #males '̂ -j #gravid i 

4 // surviving adults J  Q #yomig /o //females ? #males '̂ ) //gravid 3 

5 # surviving adults ^ //'young 3 / •̂ females 3 #iiiales 3 //gravid Q. 

6 // surviving adults 7 //young 5 //females 1 //males J //gi'avid 1 

7 * 33 .3 //surviving adults ^ //young 3> //females • | //males c3 //gravid Q 

8 # surviving adults / / //young 5X) //females  5 - #males " //gravid 0 

iK 

6^c-:rB> 

r f i _ ~ i 



HyalelSudeca 42 Day Life Cycle Test c5^:>S TESTDAYilO 
T 5  ̂  ••'TZfT' ^rr..^ WATERBATH _3u 

Date:_ Food: YTC Batch # Test System: 175 mLJ)eliverv Svstem IrlMi 
GLC# Overlying Water: Dechlorinaied.mmiicipal water Photoperiod: 16:8 s45^ 

Test Material: L4>i. - SD ' Mn]3-oc^SA-G> . # of Daily Renewals;_4< _Test Temperature (°C):_21_ 

Test Species: Hvolello azteca •n"2/r am renewal 

Technician Initials: ?S> "̂^ < -? Q pm renewal rJScreens 


Replicate Temperature 1 ml Condl^^^iytfy Observations/IO Day Survival Data for Replicates 13, 14, 15, 16 

°C mglfL YTC 


Fed 
 J 
1 WAV ( ^ 

2 


3 
 1 
4 * ^y^ 

5 


6 ' 


7 


8 


9 


. . 10 

11 

12 ^ / v / w - 1 
13 * y]^\ "orgamsms survivmg: 9 

14 "organisms surviving: b 

15 1 //organisms surviving: ^ ^ ,\ ) 

n> „//( disms surviving 1 if 
Alr^:^?^<^ 



Hyalella azteca 42 Day Life Cycle Test s^^s TEST DAY: ̂ SjChromc Survival/Reproductiori Water Only) 
WATERBATH 

Date: 2-^'^'0\ No. Organisms/Chamber: _.._1Q.. Test System: 175 mL Delivery System 

GLC# ^ ^ : L ? Food: YTC Batch # ^ ' f - g  ' Photoperiod: ^16:8 

Test Material: LPx- ^iV Vm^- onc-^o-o"^ Age/Source of Organisms: _7_-_S " ̂  / E C  T Test Temperature (°C): 23_ 

Technician Initials: JB5 / j-|>M 
Test Species: Hvaiella azteca Overlying Water: Decliloiinated municipal water 

# of Daily Renewals: # 
Cj',00 amrenewal: pmrenewal: £ :.QO 

'f 
JZ^^Screens 

Replicate Temp. FED pH DO. Conductivity Alkalinity Hardness Ammonia Observations on Sediment/ Beliavior 
^C s.u. mg/L mg/L mg/L mg/L of Hyalella 

1 ^ '̂ transferred to water only: JQ 

2 f "transferred to water only: " 

3 * 22.7 i.to LJ.O a^&i =1̂  la^ O.HS transferred to water only: (Q 

4 "transferred to water only: Q 

5 transferred to water only: Q I*-? 

6 transferred to water only: W 

7 "transferred to water only: I Q 
'  ̂  

8 transferred to water only: \{J 

9 #surviving: " A D W : " , " 11 

10  * ^7.^ '^surviving: [ 0 ADW: 6 , X ^  V 

11 

12 

• 

_i-
#surviving:

#8111̂ -̂1112:

 \  0

 \  0

 ADW:

 ADW:

 O i " ^ 4 '  ̂  

 0» ? 'vt l 

i^c '^B5 

r 



Hyalell ( ica 42 Day Liie Cycle lest C54^5- TEST DAY: 35 Water Only/Reproduction 
WATEEiBATH JL 

Date: ^'-g-^^ Food: YTC Batch # /W-^ Test System: 175 mL Delivery Svstem 

GLC# • C ^ ^ Overlying Water: Dechlorinated municipal water Photoperiod: 1$;8 
Test Material: ^P)L' 5D- 1/013 -nnAn.cn # of Daily Renewals_._/̂  Test Temperature (°C): 2 L 
Test Species: 9;y^ amrenewal 
Technician Initials: O  ̂  / hMfrnCJ oi (  ̂  pm renewal 

Replicate Temperature 1 ml YTC Fed pH DO. Observations 

°C s.u. mg/L 


1 //young {J //gravid '̂  //surviving ]]) 
^ ^ 

2 ^ / //young n //gravid ,2 //surviving ĵ %C^ 

3 * ^3.M 7,51 T^ //young 5̂̂  //gravid j //surviving ĵ UP 
4 //young a //gravid fP //surviving ^1 let 
5 //young I  I //gravid S" //surviving \  Q q cp 
6 V 51^9- 7.S7 ?.o //yoimg 0 //gravid 3> //surviving °[ I cp 
7 //young 3 //gravid o" //surviving lo f-^p 

1 

8 //young O //gravid \ #surviving 10 


# 

^6^^^^ 


http://-nnAn.cn
http:51^9-7.S7


=!$^ 
Hyalella azteca 42 Day Life Cycle Test 5435

TEST DAY: 42 WATER ONLY 
WATERBATH A. 

; ?..?iE-.-?5-J ^, ' :K^?-;; ; ;r ; i ! -nJj! ; C V f . ^ t t i 

Date: M:t-r>i No. Organisms/Chamber ' W Test Systeih: 175 niL Dehvery System 
GLC# 5'^ 9s" Age/Source ofOrganisms: 1-V ^ ^ ^ ' i e n  f Photoperiod: 16:8 
Test Material: Uh-Sb- W0)E'ODOC>-- 0> .Overlying Water: Dechlorinated municipal.water Test Temperature (°C): 23_ 
Test Species: Hvale/Ia azteca 
Technician hiitials: 3ffS ^:i?0 At \ (Si^^s*^ 

Replicate Temperature Observations 42-Day Survival Hyalella 
°C 

1 # surviving adults -*f )Q //yomig ££ •̂ females £" //males 5" //gravid SL 

2 * . 2V'* # surviving adults " //young'-^^ //females 5" //males *-j Sgravid <P. 

3 // surviving adults " #young )} //females '̂  //males f~ //gravid I 
1 

4 // surviving adults '̂ j #young J7 //females 6" #males M //gravid / 

. 5 # surviving adults ] 0 //young ) " //females 5" #males " j  ~ //gravid 

G // surviving adults | //young 5 7 //females £ //males S //gravid ( 

7 * 1 T>^ // surviving adults % //young )" • //females 5" //males H //gravid Q 

8 1 # surviving adults ^ //young •^" 4 //females " #inales ~J %ravid (^) 

•̂ l 

QC.^S^ 

( - • • • • • n - ' ^ r '  " 



tii:^ .%^ CHRONIC .'^XICITYTEST -WEIGHT DATA c 
ftieai Lakes Environmental Center

TEST MATERIAL: . ^ ^ j ^ ^ "  ̂  ^ ^ " ^

TEST NUMBER: 

TB̂ r TECHNICIAN'S INITIALS:. 

REP. 
TREATMENT LEVEL NUMBER 

1 

2 
CorVYr'' 

3 

4 

<r$ 
2ffo 

Xi 

fill: 

1 

sm 2 

3 


4 


INITIAL DRY WEIGHTS ' A 


B 


> 

 O ^ J ^ i ^ ^ 

A 

WEIGHT OF 


PAN AND FRY 


0,^5^\\, 
0. q\,lfy 

0.%2^^ 
0.%^5L 
o.%za\ 
QASbOS 

0.15SSI7 
OASter 
OASZM 
O.̂ S'M7t 
OAS)$a 
0.%^^^ 

S- )^-o\ WEIGH DATE: 

TEST DATE: D&14 M 3

DRYING DURATION (HOURSV ^  ̂  

B A-B 
WEIGHT OF TOTAL DRY 

OVEN-DRIED PANS FRY WEIGHT 

M .. . (a) 

QASk>31 n.ooan 
0.4bOHl> 0,00 ^% 

OA(,OM D.OOM 

0.%))2 o.oom 
o,^i^oo\ 0.00 $20 

O.̂ S9it>9̂  0.0O3M3 

OASOOZ 0.001)1 

ofisam O.oom 
O.^HHl 0.0O3SD 

0.<^s\n 0.0OW2 
0. W80H 0.001)2 

0.4 UU 0.001% 

TYPE/MODEL OF DRYING O V E N • i ^ _ ^  _ 

OVEN TEMPERATURE C C) : _ ^ 0 

TEST SPECIES: f W / ^ a t i ^Cd^ 

c A-B/C 

NUMBER OF AVERAGE DRY 
 BIOMASS 

WEIGHT (mg) FRY WEIGH 1 LU FRY WEIGHT 
(mg) ' 

10 o.^n \ 

<\ 0A11 \ 

10 a ) \ ^ \ 

10 <9,34J 

10 Q:ro / 

î 0.281 / 


7 0.^54 / 


1 a ^31 

0.381 \

% ' ^ 0.3£4 \ 

10 0.3)? \ 


r a s w \ 

o,m 



Ol.bl^ CHRONIC TOXICITY TEST  WEIGHT DATA fi:^^^^^^ 

Great Lakes Environmental Center 

TEST MATERIAL:. WEIGH DATE: TYPE/KlODtL OF DRYING OVEN:, 

TEST NUMBER: TEST DATE:  OVEN TEMPERATURE PC): 

TECHNICIAN'S INITIALS: DRYING DURATION (HOURS): TEST SPECIES: 

REP. 
TREATMENT LEVEL NUMBER 

-rS 

€io 

WI 

#/ 

1 

5q\A 
2 

3 

4 

*s 
^ t 

• ^ 1 

*% 

INITIAL DRY WEIGHTS A 

B 

*^-*H 

A 

WEIGHT OF 


PAN AND FRY 


la) 


OAHVO 
0 . ^ 5 0 £ \ 
a^43?^ 
o.imso 
O.^^lStS 

o.̂ m^st̂  
a^^M53 
LftlHM'^S 

0^^S77O 
o.̂ s-̂ i.-;̂  
aqi , i5 i 
o.H7o^ 

B 

WEIGHT OF 


OVEN-DRIED PANS 


O^^HS '̂̂  
D.^m)di 
0,^HD?S 

o.^mns 
C'^4M4t 
O.^m l̂Q. 
O. ' ] ^ )?^ 
o.amw 
o.^swg 
o> qsoso 
OALOOL 

a^n?^ 

A - B c A - B /  C 
TOTAL DRY NUMBER OF AVERAGE DRY BIOMASS 

FRY WEIGHT FRY WEIGHTED FRY WEIGHT WEIGHT (mg) 

(mq) 

0.003M\ 10 0.1 M\ 0.3MS 

O.oom 
o.oom 

q 
1 

a S l  l 

aiSH / 

/ 

o.oow 10 0.307 J / 

O.ooa© f̂e-q 0.313 \ 
O.OOW a 0.3lt \ 
0. 00^1] ^ ^ 0-30) \ 
O.OCJî M )D 0.30M \ O . l  ̂  
0.0034^^ JO 0.3W 1 
o o o  m c\ 0.3 47 1 
O.oom 10 0.347 I 
0.00307 • \  0 D.307 1 

P^-n 



c ^ ^ _ 
Gieni Lakes Environmental Center 


TEST MATERIAL: 


TEST NUMBER: 


TECHNICIAN'S INITIALS: 


CHRONIC VXICITY TEST

WEIGH DATE:.^ 


TEST DATE: 


DRYING DURATION (HOURS):.. 


- WEIGHT DATA 

TYPBMODEL OF DRYING OVEN:_ 


OVEN TEMPERATURE (°C): 


TEST SPECIES: 


TREATMENT LEVEL 

SMPC 

$u^\ 

INITIAL DRY WEIGHTS 

REP. 

NUMBER 


1 

2 

3 

4 

*S 

z% 
2-1 

</ 

1 

2 

3 

4 

A 

B 

A 

WEIGHT OF 


PAN AND FRY 


o.ww 
o.^stsl 
OM^X) 
o.^7^J^^ 

o.qws 
0.^7^4^ 
o.^it io 
OMSIO 
0.^11 SD 
0AF\O2 
OAIKA 

0.^7^P^ 

B 

WEIGHT OF 


OVEN-DRIED PANS 


OAwn 
OAn\^\ 
0.' \2\ ' \ ' \ 

o.^im 
O.W\M 

o.wm 
0.41 OS) 
OAfMO 
An^^5 
OAILZO 

DM Hi 
0.91UI 

A-B • 

TOTAL DRY 

FRY WEIGHT 


0.OQZS1 

O.OOZIS 

nnnm 
0.00)1) 

O.oom 
o.cmis 
0.0057'^ 
O.OOCllO 

O.ooxq 
6. oom 
O.OOM 
0.oo%Z 

^ S T T ^ ^ • 11 IHH 

c 
NUMBER OF 

FRY WEIGHTED 

^ 

4 
% 

7 

7 
10 
1 
1 ' 
2 
10 
10 

* i 

A-B/C 
• 


AVERAGE DRY 
 BIOMASS 
•FRY WEIGHT 	 WEIGHT (mg) 

(mg) 

c m ^ 

o.^oî  \ 

0.^2£ \ 

n m \ (5.3IS 
(9.37^ / 

O.QIS / 

O.IM / 
0.^\H / 

a3as \ 

0418 \ 

0.3^\ \ 

a ail ' ' a 331 

> 



CHRONIC TOXICITY TEST - WEIGHT DATA 'Cor.)'A 

Great Lakes Environmental Center 


TEST MATERIAL:. WEIGH DATE:._ TYf^/r}[0dELbF DRYING OVEN:. 


TEST NUMBER: TEST DATE: OVEN TEMPERATURE (°C):_ 


TECHNICIAN'S INITIALS: DRYING DURATION (HOURS):. TEST SPECIES: 


TREATMENT LEVEL 
REP. 

NUMBER 

A 
WEIGHT OF 

PAN AND FRY 

(al 

B 
WEIGHT OF 

OVEN-DRIED PANS 

A - B 
TOTAL DRY 
FRY WEIGHT 

(al 

0 
NUMBER OF 

FRY WEIGHTED 

A - B /  C 
AVERAGE DRY 

FRY WEIGHT 
• (mg) 

BIOMASS 
WEIGHT (mg) 

1 5 ^ '  ̂  • ^ 
( C O  * °' 

TT\f̂  

».,. 

ST; 

2-7 

^ l 
1 

2 

3 

4 

xS 
v/o 

l $  i 

o.wuo 
OA '̂̂ ^S 
-̂1g7^H 

O.WJM 

aw7£ 
[,00531 

^%r\.oo\4i 
1 GOLDS 

\. OOStO 

1.0073M 
1.00377 

o.'iSSoe 
OMSS^ 
O.'i^^^H 
O.Q900tf 

0. A?AS*44 
0 AA7S7A 

\, OOO/or. 

\.oo)H 

1.00573 
1.00303 
1,00041 

0.001SZ 
o.ooyi] 

0.00300 

O.oom 
O. Ooiot, 
0.001S*] 
O.OD\^S 
O.OOH)<] 

0.003)7 

O.OOM^ 
O.ooUL 

)D 

'  \ 
s 
g 
<̂  

'^ 

M 
' t
7 
'I 
t 

 .J 

0,3S2 

O.HO 

0. US 
o.isi 
0.340 
0.3̂ ^̂ ^ 
0.33S 

(?.Mfet 
0. HS3 

O..Ht? 
a M77 

1 

\ 

/ 

/ 

\ . 

\ 

\
/ 

/ 

/ 

OJ}") 

 OA  M 

«l 1.000^3 O.WS") o.oonoz •10 o.m / 

INITIAL DRY WEIGHTS A 

B 

.fi 
pvm fA".f 



CHRONIC .LxICITY TEST - WEIGHT DATA 
(COnV^') 

Gie.il Lakes Environmental Center 

TEST MATERIAL: WEIGH DATE:._ TYPE/MODEL OF DRYING OVEN:, 

TEST NUMBER: TEST DATE: OVEN TEMPERATURE CO: 

TECHNICIAN'S INITIALS: DRYING DURATION (HOURS):^ TEST SPECIES: 

A B A-B c A-B/C 
REP. WEIGHT OF WEIGHT OF TOTAL DRY NUMBER OF AVERAGE DRY BIOMASS 

TREATMENT LEVEL NUMBER PAN AND FRY OVEN-DRIED PANS FRY WEIGHT FRY WEIGHTED FRY WEIGHT WEIGHT (mg) 

fa) (a) fal (mg) 

1 OM'^TA O.^^l^^ 0-Ooŝ E ^ o.m^ ^ 

i^-fy 2 Q, ?9as"0 0. ??g"70 0.00 HO 1 asw \ 
3 O.HnS? 0. wozo 0.0OU& 7 0.53fe \ 
4 0. '^736/_\ Q . 1 t 1 5  7 0.OOHO1 / O.SOH \ fi.M^H 
^  5 OM0\,S •OAV\N o.ooim 7 0.5SM / 
2-t 0. ' f !S76 o,"i°mo O.OOMk ID 0.3% / 
3-7 0. ^"f/ lo 0. ? f 7 5  0 0.00 330 7 0.HS7 ;  / 
A 0 . 9 9 ^ 3  ̂  Q,''l?ooZ 0.003*1 4 0-S7S / 

<g\%A 
1 

2 

o . t ' ^ y y  / 
0:9^^7=1^ 

O.T\HS3, 

0. <??</£•</ 

O.OOSK 

a oozis 
10 
^ 

0.3)£ 
^^.304 

\ 
\ 

3 0. J96& r 0. 9^^3/7 D.ooist 10 0J« \ 
4 (?.%9^6f • Qt 7 3 n  3 O.0O37C io 0.37t OMH 

INITIAL DRY WEIGHTS ' " A 

B 

http://Gie.il


© C T DOLHL. CHRONIC TOXICITY TEST - WEIGHT DATA 
f^i?f^^'d) 

Giea> Lakes Environmental Center 

TEST MATERIAL: WEIGH DATE:. TYPE/MODEL OF DRYING OVEN: 

TEST NUMBER: TEST DATE: OVEN TEMPERATURE (°C): 

TECHNICIAN'S INITIALS: DRYING DURATION (HOURS):, TEST SPECIES: 

A B A-B 0 A-B/C 
REP WEIGHT OF WEIGHT OF TOTAL DRY NUMBER OF AVERAGE DRY BIOMASS 

TREATMENT LEVEL NUMBER PAN AND FF?Y OVEN-DRIED PANS FRY WEIGHT FRY WEIGHTED FRY WEIGHT WEIGHT (mg) 

(a) (at (nt (mg) 

X ^ 0. 9 r^:^3 o. 9 m  s O.OO'̂ O b 0.423 • awi? 
^t. 0. 7 ^ ?z 0>°{TO>1S o.oow H o.s\% / 

31 o . ^ y ^ t  l Q. 1-}(^SC 0. oon^ 3 0.150 / 

K\ 0. ?rs^ 0. 9 7T/6 o.oon\>\}) H am / 

1 o.'\n^\ 0 . ^ 1 3 "  ̂  o.ooizi 10 o.wi \ 

g\:& 2 0.11)02 o.'\^2^^ O^OO t̂Ll:̂  H 0.7^i \ 

3 0. Q1LW O. WiOlo O.ODWL <  \ a 5PM \ 

4 0.^lSf2 0 . 4 U  W anna<;?;r ^ 0-U\ \ 0.351 

X* 0MO31 0 A 7 M  1 o.oomo 10 o.mo / 

Z 'L 

^  7 

* * 

a^?J4s6 
0, <l?554 

^ . W 3  7 

a n / ] "  ̂  
a'7?^^( 
OAtOCft 

D.OOttl 

o.ooaa 
0.003^? 

1 
<1 

0.37M 
o.x<^̂  
ase'ivi / 

/

/ 1 
• 

INITIAL DRY WEIGHTS A 

B 

* • • - . , / . . ^  ̂  { 



APPENDIX B 


CHIRONOMUS TENTANS LABORATORY DATA 




c cBattelit "dntredale Ctiironomus tentans Replicate Data. 

CONTROL SURVIVAL (%) GROWTH (mg) 

Reo 10-Dav 20-Dav 49-037 20-Dav 
1 58.3(1 larva, 6 adults) 
2 41.7 (5 adults) 
3 83.3 (10 adults) 
i 50 (6 adults) 
5 66.7 (8 adults) 
6 58.3(1 larva. 6 adults) 
7 66.7 (3 larvae, 5 adults) 
8 66.7 (4 larvae, 4 adults) 
9 100 (9 larvae, 3 adults) 1.2170 
10 100(12 larvae) 0.9890 
11 91.7(11 larvae) 1.1540 
12 91.7 (10 larvae, 1 adult) 1.0650 
13 83.3 
M 100 5 adults hatched off early 
15 100 
16 100 

Mean 95.8 95.8 66 7 1.1063 
Maximum 100 100 83.3 1.217 
Minimum 83.3 91.7 41.7 0.989 

Rep ;(1° Egg Cases # Eggs Produced #2° Egg Cases # Eggs Produced 
1 2 1470-1066 0 
2 1 1260 1 295 
3 7 1025-1166-1246-1117-1755-427-845 4 167-345-272-330 
4 3 1037-1274-250 2 359-50 
5 2 780-1375 1 236 
6 4 979-34-1367-893 2 251-216 
7 2 818-1495 2 75-234 
8 D a 

Early Emerged 2 655-593 1 

TOTAL 23 Mean eggs per 1° egg case = 997 13 Mean eggs per 2° egg case ' 239 

REPRODUCTION 

Males 


1 

3 

2 

3 

6 

1 

2 

2 


3 (tiatched early) 


TOTAL 


23 


Females 
5 

2 
8 
3 
2 
5 
3 
2 

2 (hatched early) 

TOTAL 

32 



Battelle Centredale Chironotnus tentans Rephcate Data. 

5418 
Rep 

1 
2 
3 
i 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Mean 
Maximum 
Minimuni 

10-Day 

66.7 
75 
50 

83.3 
68.8 
83.3 
50 

SURVIVAL (%) GROWTH (mg) REPRODUCTION 
20-Dav 49-Dav 20-Dav Males Females 

58.3 (0 larvae, 7 adults) 2 5 
75 (4 larvae, 5 adults) 0 5 

83.3 (0 larvae 10 adults) 6 4 
75 (0 larvae, 9 adults) 3 6 
75 (0 larvae, 9 adults) 2 7 
75 (0 larvae, 9 adults) 3 6 
50 (0 larvae, 6 adults) 1 5 

100(0 larvae, 12 adults) 7 5 
100 1.4920 
25 2.2300 

58.3 1.7500 
100 1.6460 

TOTAL TOTAL 
70.8 74.0 1.7795 
100 100 24 43 
25 50 

Rep 
1 
2 
3 
4 
5 
6 
7 
8 

# 1" Egg ,Cases # Eggs Produced 
1820-7767 

1332-1650-2006 
1060-1575-1518-1575-1617-1612 

1260-227-1165-476-1292-1656-2408 
1305-373-1434-1895-1329-1909 

1280-1068-1365 
1020-1733-513-1949-515 

# t Egg Cases # Egfls Produced 
352-495 

189-254-432 
252-247-37-45-260-840 

270-150-264-756 
204-307 
143-184 

223 

Mean eggs per 1 ° egg case " 1365 8 Mean eggs per 2 egg case «• 295 2 

r ' - i , ..̂  



Battelk ''niredaie Ctiironomus tentans Replicate Data. 

5419 SURVIVAL (%) GROWTH (mg) REPRODUCTION 

Rep 1 Q-Dav 20-Dav 49-Dav 20-Day Males Females 

1 33.3 (0 larvae, 4 adults) 2 2 
2 8.3(0 larvae, 1 adult) 1 0 
3 50 (0 larvae, 6 adults) 4 2 
4 58.3(1 larvae, 6 adults) 2 4 
5 50 (0 larvae, 6 adults) 3 3 
6 0 0 D 
7 0 0 0 
8 83 3 (0 larvae, 10 adults) 6 4 
9 8  3 2.6800 
10 50 2.2970 
11 0 
12 75 1.5410 
13 58 3 
14 25 4 adults hatched off early 
15 58.3 
16 25 TOTAL TOTAL 

Mean 41.7 41.7 35.4 2.1727 
Maximum 58.3 75 83.3 2.6800 18 15 
Minimum 25 0 0 1.5410 

op 
1 
2 
3 
4 
5 
6 
7 
8 

# 1 _Eaa. 
2 
0 
2 
4 
3 
0 
0 
3 

Cases # Eggs Produced #  2 Egg Cases # Eggs Produced 
1360-458 1 110 

0 
1623-1232 2 364-208 

1335-1110-1880-2153 4 352-406-418-400 
1203-1836-1611 3 227-552-231 

0 
0 

1256-731-2288 3 

Mean eggs per 1° egg case = 1441.1 13 Mean eggs per 2° egg case • 328 



Battelle Centredale Ctiironomus tentans Replicate Data. 

5420 SURVIVAL (%) GROWTH (mg) REPRODUCTION 

Rep 10-Dav 20-Dav 49-Dav 20-Dav Males Females 
1 417 (5 larvae, 0 adults) 0 0 

2 33.3 (4 larvae, 0 adults) 0 0 
3 33.3 (2 larvae, 2 adults) 0 2 
4 83.3 (6 larvae, 4 adults) 3 1 
5 33.3 (2 larvae, 2 adults) 2 0 
6 58.3 (5 larvae, 2 adults) 2 0 
7 50 (5 larvae, 1 adult) 1 0 
8 50 (5 larvae, 1 adult) 0 1 
9 66.7 0.8610 
10 8.3 0.4900 
11 33.3 0.7880 
12 58.3 0.6000 
13 25 
14 58.3 
15 50 
16 417 TOTAL TOTAL 

Mean 43.8 41.7 #DIV/OI 0.6848 
Maximum 58.3 66.7 0 0.8610 8 4 
Mmimum 25 8.3 0 0.4900 

# 1" Egg Cases # Eggs Produced 

662 

#2';,,Egg Cases 
0 
0 
1 
0 
0 
a 
D 
D 

# Eggs Produced 

Mean eggs per 1° egg case = 1219 Mean eggs per 2 egg case •= 224 

/f 
I T  ' t - i -1-J| 



Battelle usntredale Ctiironomus tentans Replicate Data. 

5421 SURVIVAL (%) 
Rep 10-Day 20-Dav 

1 
2 
3 
4 
5 
6 
7 
8 
9 58.3 
10 66.7 
11 41.7 
12 16.7 
13 83 
14 33.3 2 adults liatclied off early 
15 16.7 
16 25 

Mean 20 8 50.0 
Maximum 33 3 66.7 
Minimum 8.3 16.7 

ReD n 1° Egg Cases 
0^ 

2 4 

3 4 

4 S 

5 
 i 
6 3 

7 0 

8 6 


49-Day 

8.3 (0 larvae, 1 adult) 


58.3 (0 larvae, 7 adults) 

58.3 (0 larvae, 7 adults) 

66.7 (0 larvae, 8 adults) 

41.7(0 larvae, 5 adults) 

58.3 (0 larvae, 7 adults) 
33.3 (0 larvae, 4 adults) 
58.3 (0 larvae, 7 adults) 

GROWTH (mg) 
20-Dav 

1.8440 
1.8940 
1.5560 
2.4550 

1.9373 
2.4550 
1.5560 

# Eggs Produced #2= Egg Cases # Eggs Produced 
D 

1105-1343-1740-1402-1836 4 260-236-313-332 
1307-1787-2247-1843 4 224-312-355-409 

1034-1512-1445-1261-793-240 4 140-308-350-66 
1637-299 2 177-46 

250-930-1434 Z 180-357 
0 

1137-1096-1207-1217-1559-1590 2 339-256 

Mean eggs per 1° egg case = 127S.9 Mean eggs per T egg case ' 258.9 

REPRODUCTION 

Males 


1 

2 

2 

1 

3 

1 

0 

1 


TOTAL 


11 


( 


Females 
0 
5 
5 
7 
2 
6 
4 
6 

TOTAL 

35 



Battelle Centredale Ctiironomus tentans Replicate Data 

5422 SURVIVAL (%) 
Rep 10-Dav 20-Dav 

1 
2 
3 
4 
5 
6 
7 
8 
9 83.3 
10 50 
11 50 
12 667 
13 417 
14 50 
15 66 7 
16 50 

Mean 52.1 62.5 
Maximum 66.7 83.3 
Minimum 41.7 50 

Rap • 1° Egg Cases # Eggs Produced 
976-1544-1448-1494-1591 

1389-1663 
1188-848 

728 
1109-1168-1628 

Mean eggs per 1° egg case = 1290.7 

r 


49-Day 

50 (1 larvae, 5 adults) 


33.3 (0 larvae, 4 adults) 

25 (0 larvae, 3 adults) 


41.7(0 larvae, 5 adults) 

58.3 (2 pupae, 5 adults) 

50 (6 larvae, 0 adults) 


0 

0 


00 
0 
0 

#2° Egg Cases 

GROWTH (mg) 
20-Day 

1.6020 
1.7830 
2.2370 
1.9790 

1.9003 
2.2370 
1.6020 

# Eeas Produced 


229-308-282 

252-375 

264-256 


504 

278-251 


Mean eggs per 2° egg case «= 299.9 

REPRODUCTION 

Males 


0 

1 

1 

3 

1 

0 

0 

0 


TOTAL 


6 


Females 
5 
3 
2 
2 
4 
0 
0 
0 

TOTAL 

16 



Battels '^entredale Ctiironomus tentans Replicate Data. 
• ( 

5423 

Rep 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Mean 

Maximum 

Minimum 


10-Dav 

0 
0 
0 
0 

0.0 
0 
0 

SURVIVAL (%) GROWTH (mg) REPRODUCTION 

20-Dav 49-Dav 20-Dav Males Females 

TOTAL TOTAL 
#DIV/0[ 

a 

Rep U 1° Egg Cases # Eggs Produced t 2° Egg Cases Eggs Produced 

Mean eggs per 1 ° egg case >• Mean eggs per 2 egg case » 



Battelle Centredale Ctiironomus tentans Replicate Data. 

5424 

Rep 

1 

2 

3 

4 

5 

6 

7 

8 

9 

ID 

11 

12 

13 

14 

15 

16 


Mean 

Maximum 

Minimum 


HOD 

1 

2 

3 

4 

5 

6 

7 

8 


TOTAL 


._ . / ' 

10-Dav 

33 3 

25 

25 

25 


27.1 

33.3 

25 


#1 Eo"Cases 

3 

2 

5 

7 

5 

1 

2 

4 


SURVIVAL (%) 
20-Dav 

58.3 

66.7 

41.7 

667 


58.4 
66.7 
41.7 

# Eggs Produced 

720-1154-1648 


1485-100 

1201-299-1638-1549-1260 


1152-1256-1011-1204-1092-1166-1220 

1254-1254-2384-1879-1675 


955 

57-1476 


940-1428-1118-1592 


Mean eggs per 1 egg case * 1212.7 


49-Dav 

41.7(0 larvae, 5 adults) 

25 (0 larvae, 3 adults) 


58.3 (0 larvae, 7 adults) 

100(0 larvae, 12 adults) 

58.3 (0 larvae, 7 adults) 

25 (0 larvae, 3 adults) 


41.7(0 larvae, 5 adults) 

50 (0 larvae, 6 adults) 


fl T Egg Cases 

1 

0 

4 

6 

4 

0 

0 

4 


1S 


GROWTH (mg) 
20-Dav 

17570 

1.4560 

1.8820 

1.8240 


1.7298 
1.8820 
1.4560 

fl Eggs Produced 

550 


150-238-452-354 
304-243-242-204-75-179 

294-191-285-270 

234-254-182-304 

Mean eggs per 2° egg case « 263.4 

r ^ - i 

REPRODUCTION 

Males 


2
1 

2 

5 

1 

2 

1 

1 


TOTAL 

15 


Females 

3 


' i 
5 

7 

6 

1 

4 

5 


TOTAL 

33 




Battelle Centredale Ctiironomus tentans Rephcate Data. 

5425 SURVIVAL (%) 
RH) 10-Day 20-Day 

~ f2 
3 
4 
5 
6 
7 
8 
9 33.3 
10 SO 
11 917 
12 75 
13 167 
14 417 
15 33.3 
16 8.3 

Mean 25.0 62.5 
Maximum 41.7 91.7 
Minimum 8.3 333 

lep fl r Egg Cases # Eggs Produced 
1548 

672-572-1691 
1448-1340 

887-992-1599-1815-1685-1751 
1095-1448-707-584 

1086 
1440-1652-1212-1408 

Mean eggs per 1° egg case = 1268.2 

49-Dav 

50 (0 larvae, 6 adults) 

50 (0 larvae, 6 adults) 


33.3 (0 larvae, 4 adults) 

83.3 (0 larvae, 10 adults) 


50 (0 larvae, 6 adults) 

41.7(0 larvae, 5 adults) 

50 (0 larvae, 6 adults) 


58.3 (0 larvae, 7 adults) 


fl2"Egg Cases 


18 

GROWTH (mg) 
20-Day 

2.4780 
1.7350 
1.4990 
1.4820 

1.7985 
2.4780 
1.4820 

_#_Eggs_Produced 

464 


389-345-277 

390-438 


260-429-362-440-548 

302-836-50 

363 
403-249-240 

Mean eggs per 2° egg case » 376.9 

REPRODUCTION 

Males 


5 

3 

2 

4 

2 

3 

4 

3 


TOTAL 


26 


Females 

1 

3 

2 

6 

4 

2 

2 

4 


TOTAL 


24 




s > k ^  ' 

( ; : : . . . 
Chironomus tentans Life Cycle Test 

Chronic Measurements 

- - •  ( ^ 

•r'i%i i.ii--wi 'fh'fl.'ir.yi'^it^--f'i f^'rjifS' 5^/' 

Date: /M?/^'' 
GLC #: F4*-̂ &̂ Cg> .̂?j_ 
Replicate #: L 
Technician Initials: . Ôi?S_ 

( ^ 

Date of Emergence Date of Egg Mass Number of Eggs Date Adult Died 

Primary Secondary' •Primary Secondary 

^in 

Mi  % 

Art. 'Vii 

1 

s"/?^ 

^'5M 

J7pt. 

?^31 

'^/tl 

"^ho 

îa 

mo 

\OU>Lf 

-

*/iO

"ho 
'ill) 

 Va 
Vs 
"h 
ViH 
^/ir 

• 

1 
1 

^ ^ „ . . >  — 

• 

• _  • 

* 

K 



Chiro>\cus tentans Life Cycle'Test 
Chronic Measurements 

C 

Date: 
GLC # P'-'ŷ ĉ-i. C>kM 
Replicate 
Technician Initials: "^^^ 

Date of Emergence Date of Egg Mass Numbo" of E ^  s Date Adult Died 

t f 

m 
% 

^ 1  ̂  
^ ^ M T  T %i 

^h:^ 

Primary • Secondary 

^kA 

Primary

]^ho 

 Secondary 

p ŝ

e/g>^ 

m^ 
l̂oL 
^hL 

^h^ 



l > i  i L.£-.^'<!-•.'r^^•:r<-,''.^,•iP••'f.^ C f f i r i S  t 

Date:. 8hi\o) 
}LC#:, /'Af*»M,»w GfMtA, 


leplicate #: 3^ 

"echnician Initials: J ^> 


Date of Emergence 

?/M 

She 

^/,>i 

« / « 

^i/ji, ^ h ^ 

!fr- " « /30 

^^2! 

ŷ  
^ / * 

?/a 
'I/? 

„-y^" .. 

Chironomus tentans Life Cycle Test 

Chronic Measurements 


Date of Egg Mass Number of Eggs Date Adult Died 

Primnry Secondary Primary Secondary 

^Oa 

^'•30 

^/Si 

yr 
. .  ̂  ^b 

«  ̂  

Tf 

%s 

^/ , 

/  ' 

.̂ r̂  

• 1 

lo^s 

Wiĉ  

QMb 

! h  7 
/ 7 ^  ̂  
Mai 

^'=T/*545 

It? 

3HS 

o!75 

i^Q 

' ^ 

•- %  t 

-^/Pi 

% (  , 

V^ 
^15 

' ' / i 

^l5 
^Ij 

•^/o? 

^^>fe 
r/? 
/̂w 

"^H 
, 

F 

1 

• •  .  . ( ^i—s r"—1 



Chiron (/" te/itott? Life Cycle Test 
(

Chronic Measurements 

3a te :_ g/A:̂ fg^ 
3LC #\ ?&**> P̂̂ >-f̂ > 
leplicate #: M 
Technician Initials: j ^ P ^  . 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

Date: 
3LC #: Pl̂ •J*̂ «̂ . ^K^̂ tfX 

Replicate #: _J_ . .--, 

Technician Initials: TRS 

Dnte of Emergence Date of Egg Mass Number of Eg^ Date Adult Died 

cf Primary Secondary Primary Secondary 

%*) TtJcJy Ar-fcr - g'-^jy£</ 

•̂ 67 ^to 

^to 


^ T r >  ^ - sj. '5i y/^t 7ft:' P3G >^a^ 

ŷ ' ; i ^ ^/x 137S 


?^^t. ^/. 


%i> ^ / ^ 
2M. VH 

/^ 
• t H I ' ••-n I- f - - - , 



Ciiiron ( tenians Life cycle Test 
Chronic Measurements C 

Date: 
pJUinA 0*.Wf̂  3LC# 


leplicate #: o__ ... . . 

Pechnician Initials: J p i  * 


Date of Emergence Date of Egg Mass Number of Eggs • Date Adult Died 

rf ? Primary Secondary P r i m  ̂  Secondary 

S'/A^ =̂ 6̂  i 

^4i ^h^ • ^ f ;  m ^7^ ^ ^  ) %  b 

•% T n̂ L % 3  ̂  JA ^ho 

m. ^'u 
6̂fe f/p.1 i3t7 y. 

/f/sr 
•^/'a "̂ h '̂ /s T'?^ ait «!|7 

^/17 •^i^o 

— 

«. ' ,1 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

5ate:^_^/2l/^ 
} T ] C # : _ . T V > ^ _ _ > ' ^ 
lq>licate #:_'L_. 
"echnician Initials: -T^V 

Dnte of Emergence Dnte of Egg Mass Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary 

wx

lux.

$/, 
9? 

 Sl^ti 

 yi 

6̂1 

fits 

^67 
^i%i 

'^30 

n w 
^/t 

SW 
H'iS 

->s 
53V 

f̂̂ M 

^hs 

^ 

•?/a

' ' /p^ 

/̂M 

1 

1 
.r 

\ —  ? ^f7"W| p - «  ̂  



Chiro), V .5 tentans Life Cycle Test 
Chronic Measurements 

C^r^/E^ 

Replicate #: /f 
Technician Initials: TS^ 

Date of Emergence Date of Egg Mass Nimiber of Eggs Date Adult Died 

Primary Secondary Primary Secondary 

?/„ ^^^T 

?/̂ ĉ  f/?t 

^6^ %t 
% o  - ^/Pt 

1 

U J  , 

* . ' 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

\rn&! S.itE^^j C-ij'.rf.'iSftr^EJtEaJ fSjn&e' 

Date:_ rl̂ if̂ ) A 
1Rephcate #: _ 

Technician Initials: J ^  X 

Date of Emergence Date of Egg Mass Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary 

5/,^ <f/̂ Li 

V;^ 6̂̂  
%  o %  l m '/& 

J 

-

I ' 

p ^ h m W ITT" --r^ 



C 
Cmrono ( tenians yii^e tyclQlci t 

Chronic Measurements 

iS;i ),»!.Wl|=.'K.1r!J=;^«!l!*'StW)1^!r 

)ate:_ i}^fk-\ 
JLC #•-. Pfi''^^ Of^rA 
LepUcate #: )2
'echnician Initials: _ J.V3



Chironomus tentans Life Cycle Test 
Chronic Measurements 

•ifiiS l.Ai-^f f:-xi<ir^,n^i(-,t-i.i Cy^riita-

Date: SI^'^lC] 
3 L C #: f'^jvyi^ ti^/^^/jA 

Replicate #: /T̂ -̂ i ^ ^^fwl 
Technician Initials: J o  i 

Date of Emergence Date of Egg Mass Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary 

% • Sfŝ H 
J'/M ^i>s 
^//^ S^A,^ 

^/P^ % i L55" ; 7  D %3 1 
f//̂ - ^/po s^s *^^3M 

i 

1 

1 
• 1 

r ^L 

/^ 



Chirom ( ; /e/7ffl/75 juie cycle 1 est 

Chronic Measurements 


Date: //a;/t3j 
GLC #: 5 m y 
Replicate #: J 

Teclmician Initials: _ J5.-f_ 




- n z ^   -r:^i>^ ^ ^ w ^  " 

Chironomus tentans Life Cycle Test 
Chronic Measurements 

rage '* ui 

^ J j j j j  l Date: 
GLC #.- 5MIS 
Replicate #:  _ ̂  
Technician Initials: .,_?!^S_ 

Date of Emergence Date of Eas Mass Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary 

Art.
fti/-^ .

At/v.

 m 
 ^h 

 ^'7 

A / / 

% ^ S  ' 

^/7 

%:^ 

Vf j^s-^ 

^ 
[̂11 

^ho 

^/>,? 

^J t-^-VH-v^ l ^ l ' - f l C jy»*^»fl» ^ - 4 . — , 



Chiron y i tentans Life Cycle Test 
Chronic Measurements' 

•rif»> l,S:-<N* E^ft.-!n)!i^!*?ii!iS r^K^fel-r 

fk'j}0\ Date: 
GLC # f ^ l ^ 
Replicate #: •_ 3 
Technician Initials: '7'&^ 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

DM.: S\»W 
GLC#:__SHIB: 
Replicate #: H 
Technician Initials: ^ 

Date of Emergence Date of Egg Mass Number of Eggs Date Adult Died 

d̂  ? Primary Secondary Primary Secondary 

^ / ^  ̂  

V^̂  ^te ^/31 lOtoO 

'. 

$s^ 

$ /yet 

'̂k% 
Sin ^ho F> (S7S •Mn VLP 

M- 6̂̂  " ^ 1  % 

Vi I/a. % le t vcf s ? VO' 
1/1 . 1 1  ? 

% 

'̂ h 
1/7 • 

•^17 

v̂  
lit 
?/1 

157S 

iUl-1 
\4 

•sfr^ afe6 '

^/ la 
'ViG 

% 

W. % 
1/1? V\-i. ''//r y^/a ryo ^//c. 

'  ̂ ^ • 

• 
1 

^ 1 
( 

-.rf .1-vi ^ - ^ i - * 



Chiron. X ./ tentans Life Cycle Test 
Chronic Measurements 

\tii&i \.^\-Mi iF.=iti.-3r«fjTiHir(i1tJ !:^r^5(ir 

t\y^\o\ Date: 

GLC #:. 5 ' " ! '^ 

Replicate #: 

Technician Initials: . . ' ^ y ' ^ . 


V9/of - fTEl P5 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

n m l!\'-^i E-i*-,̂ r(,vjr[Mr;\ifti Onin ' 


Da t e : f/J3(Q) 

/ JT p Ji;:.— ---iiq iE 


Tecnnician Initials: tXBS 


Date of Emergence Date of Egg Mass Number of Eggs Date Adult Died 

<r ? Primary Secondary Primary Secondary 1 

^hn % C 
?/3l ^hx 1305 ^ h  2 

^h2 %  H a^3 ^ /  ̂  
^In ?A 

ms %  1 <T/, IM-JH ;>0H Vi 
'̂ in ^ho /̂( UK ^ c  7 " /̂a 

Vi6 ; ^/3 

mo '^JkfVi ^'•^-^^^fe^ % 

ha. "'H 
VI , l̂> j^o i 

1 

'̂ (J 

7/? 1 

* 
• 1̂— J — 11 • • • I  . i _ i .  ̂  1

1 

, — „  ̂  

y-^ 

-^ ir^T.11 



Ckiront \..//e/7?a?75 Life Cycle Test 
Chronic Measurements 

V~vi i -iL.s'.Xa l,/f'^>lXW 

Date:___£Mi£L„ 
GT.C#: ffl//y 
Rephcate #: 2 
Technician Initials: • tT^^ 

http:iL.s'.Xa


raae 
Chironomus tentans Life Cycle Test 

Chronic Measurements 

niiri E.A!"Mt ?^H.-*rfJ'iftKr?>:ftJ ftf^i 

D a t e : _ f W - J ' 
GLC#: 5 M i i _ 
Replicate #: X_^ 
Technician Initials: J P  ̂  

Date of Emergence Date of Eee Mass Nimiber of Eggs Date Adult Died 

Cf • Primary Secondary Primary Secondary 

^/n V2k. 
^ / i i Ihk. 
Usk ^h2 
Ihn 

!k. «/?<\ •̂ h mo 9-n Vz. 
VM Vie 
?/j] Vi 

M Vu 733 l / C f 

Vs M m2L ML 
\ ?A •%̂-¥ r 7 ? w «fto n 

b l i rw '^'''•r<- "In 
Vs % %^ n 

W ''/I4 



'̂ / 
Chiront T.J tentans Life Cycle Test 

Chronic Measurements 

:ri!ai !..iii"Ki?^ft.^rO'^)rK^n!i.f i^;^-ft^ 

n.tP <?f^7fo\ 
G]C#: fTS"419 
Replicate #: 1̂ 
Technician. Initials: 3" t?.> 

Date of Emergence Date of Egg Mass Nimiber of Eggs Date Adult Died 

a' 9 Primary Secondary Primary Secondary 

^/a( VsM 
• ^ / a  3 2/aM S/5S Bt^o n  o ^ h  s 

%  3 % MSJ , i/i 

^ in ^̂ 51 
ftuY. '̂ /ll S '̂ja'' r/^ 

— 

1 
I 1 
1 1 1 1 

1 

— • • " 1  1 I  I •  ! • 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

's!^! LAd îNt y-.-SiffJi-l'^SKniSif SiiTia!!' 

Date: Il̂ l̂2L 
(Uf3^ 

3LC#:__£itl5 
Replicate #: 2. 
Teclmician Initials: _ T8V 

Date of Emergence Date of Egg Mass Number of E  ̂  Date Adult Died 

• 

Primary Secondary Primary Secondary 

^/so ^ / ^ 

1 1 

- . 1 1 

r 
- "-f̂  -F^^-niV* 



Chirom ( . tentans L^QC-yhlQ Vest 
Chronic Measurements 

•?s-.s! i.f^i-^i FitR"Er(i=;̂ w:irfci cof^tt'j 

D a t e  : gtey^i f^3 
GLC #.- g H H  . 
Replicate #: 
Technician Initials: _ ? ^ ?  _ 

Date of Emergence Date of Egg Mass Number of Eggs Date Adult Died 

Cf Primary Secondary Primary Secondary 

)t23 3i>i Ite. g/?o 



•rssai {..&:-^tf.';w,'fr!:'!.iM;n;fcf Ci^iffif 

Date: JhiU\ 
GLC#:__^iiIi 
Replicate #: M 
Technician Initials: J'p?' 

Date of Emergence 

rf

^\dS 

V? 

liTi*- 9/-
Vrrri- J 7^ 

w  - ''i?.4*"̂  
•iî f= 

* Av< v ^ 

^ r + a

 ? 

^/•;. 

^ l -K 

11-1 

W^ 

 JL t .p i<J iVT^ 

Chironomus tentans Life Cycle Test 
Chronic Measurements 

Date ofEgg Mass Number of Eggs 

Primary Secondary Primary Secondary 

^ / i ^^S /335 3^:i 


VI % ^ mo ^oh 


1/lO ^iii \W ms 

1/11 ' 'h^ 5IS3 400 

11 
4 . 1 

r-^ r •'• r"^ 

. Date Adult Died 

. % 


IIS 

?/Q> 


^  n ^'' 7)3 
V'fac) 

1/)M 

7/5" 
V,5 

' 

" ' ? i r_ » 



Chiron^ C y ̂ e«?flrts Life Cycle Test 
Chronic Measurements 

n  M (.&:-^i f.7:M:s, r':i-y^^!v..'K"^i^sfer 

P>ej>5 

GLC#: 5 H 1  ̂  
Replicate #: 5_ 
Teclmician Initials: 3-ISS 



Chironomus tentans Life Cycle Test 

Chronic Measurements 


3ate: ^Wtf^ p,«f<<? 
3LC#L i p T .  n : 
leplicate #: f/> 
."echnician Initials: TB5 

Date of Emergence Date of Egg Mass Number of Eggs Date Adult Died 

cf ? Primary Secondary Primary Secondary 

r 

• 

• 
1A 1 

- / • • 



Chiront L^ tentans Life Cycle Test 
Chronic Measurements 

Date: U ̂ j  h 

Replicate #: L 
Technician Initials: T2^_ 

R M '  ̂  

Date ofEmergence Date of Egg .Mass Number of Eggs Date Adult Died 

CV f} ' Primary Secondary Primary Secondary 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

™^l !.Si-«> E;jMrR!3f^!(:JV«f ^ i f S a  f 

Date:__//'^V^J. 
GLC#: _ JM. 
Replicate #: ^ 
Technician Initials: J t '> 

Date ofEmergence Date of Egg Mass Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary 

% 

% 

V̂ ^ 
^//1 

'^M 

1 

#*? 

%  ̂  

%r 
S/3g 

^i? 

fe 

%  1 

Qi 

' 1  ̂  

Vi 

^/p7 

S/?« 

^/3 

IS^fc 
731 

^c?rr 
: 

)̂ ? 
%  0 

s^r 

^/pi

^ /  ̂  

^ /5  ̂  
" ' 0 ,  1 

J /3, 

"(s 
^/J

 . 

. 

' 1 t . 
f ' 

^ • " ^  • " " > ^f—^ 



C Chiro. \  M tentans Li£eCyc\G Jest 
Chronic Measurements 

Date ! M a  \ 
GTG# ' S H ^  O 
Rephcate #: \ , 
Technician Initials: TSS 

Date ofEmergence Date of Egg Mass Number of Eggs Date Adult Died 

cT 9 Primar>' Secondary Primary Secondary 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

fflSi !,.ai^!?;:;ivErsjrjf;«;.>i a! Cn îfBi 

Date: Ihihi 
GT.C#: =^HaO 
Replicate #: 3
Technician Initials: JBS 

Date ofEmergence Date of Egg Mass Number of Eggs Date Adult Died 
1 

d 9 Primary Secondary Primary Secondary 

- - . ' ' • 
1 

.yr ... 



Chiront C ientans Life Cycle Test 
Chronic Measurements 

D a t e : _ _ j [ ? l ^ ! _  _ 
GLC#:^ " 5 4  ̂  
Rephcate 



rsESf i.iis-«i t.-.:!>.ircn!̂ jc ;̂"r u a^'iyiv 

D a t e : yfn} £f\ 

GLC#: _5^^Q_ 
Replicate #: M 
Technician Initials: JSS 

Date ofEmergence 

«/?q 


% 


V" 
'^/It 

'' 

^ 

Chironomus tentans Life Cycle Test 

Chronic Measurements 


Date of Egg Mass Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary 

^h 
•^^y^ % 

' 'hH 
VM 

* 1 , r ' 1 



Chirot V 5' tentans Life Cycle Test 
Chronic Measurements 

Date:_ tjnf'y 
GLC #: sq-ao 
Replicate #: ^. 
Technician Initials: 7 3  ̂  

Date ofEmergence Date of Fgg Mass Number of Eggs Date Adult Died 

d' ? Primary Secondaiy Primary Secondary 

'Vi "l/li 

%  \ • °> /n , 
V 

. 

— ' 

1 
t 

• ' 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

Date: ^ js^ ' ^h 
GLC #: 'SHaO 
Replicate #: \£_ 
Technician Initials: T35 

" ' '' ™ • 
Dnte ofEmergence Date of Egg Mass Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary 

^ l l  & % 

%  \ ^ ^  > VH 

— 
, , 

1 
« . 1 

1 

A 
- • , — — •  . ^P^-r.-'n,^ •"•-•^•n F R  m  r - 



7 "BJ 'tMinM<j 

Chiront v . j ' tentans Life Cycle Test 
Chronic Measurements 

( • 

•rf!A! I.Af«HJ?,v'«.-lra^t/i]i™iJft?^ba' 

Sli'-'ih Date:_ 
GLC#:. 
Replicate #: 7 

£i£a£L 

Technician Initials: d"R)> 

Date ofEmergence Date of E22 Mass. Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

CirsKt! Ui-*)? R=!w!r»rtn3£'n! bi i^iritiK 

Date: _ fM^ 
GT,r#- . 5M;^0 

Replicate #: V 

Technician Initials: Ot^ 


Date ofEmergence Date of Egg Mass Number of Eggs Date Adult Died 

" A i ^  '

</

 ^^t 

? 
Vt 

Primary

VI 

 Secondary Primary

^"Hl:!^ 

 Secondary 

=r/,s
"̂ 1,6 

\ i ^ ^  ' 

' 

j 
-

• 

• 

* 

— 

* 
1 



/ >^ -J k , • / 

Chiron^ v .5 tentans Life Cycle Test 
Chronic Measurements 

* - ' ^ "  * « r  . i n - J "  ̂  '"'^M-d.WJF 

Date: 
GLC #: gM^I 
Replicate #: L 
Technician Initials: 2%A 

Date ofEmergence Date of Egg Mass Number of Eggs Date Adult Died 

<f 

Vp^ 

Primary Secondary Primary Secondary 

4/^ 

t 




Chironomus tentans Life Cycle Test 
Chronic Measurements 

Date: tf/^?/bl 
CSLC #: ^ ^ S ^  l 
Replicate #: 
Technician Initials: JS-^ 

Dnte ofEmergence Date of Egg Mass Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary 

%s 

fivic. /̂-Ji 

(\/^ 

% . 

^/as 
% •  ? 

^/?o 

ri 

^/as 

^h? 
Sl2^ 

y, 

^  ̂  

'hi 

l̂%6 

^K 

•Ms 

I I O  ̂  

J-3MS 

M ^  o 
/^o-a. 

' ^ Z  ̂  

at<> 

2% 

3T^ 

33? 

^/P^ 
8/jo 

•^/„ ' 

rA.
-=1;̂  

^(7 
^/7 
^/^ 

, 

1 
• 

I 

. 1. 
j 

. . J  i r -^'. . t - "  ' 



CTuror* '̂  "IcraonJUifcA^-de'TCjit 

Cnronic Measurements 


Date: 

GLC #.• ^H3^1 

Replicate #: 7̂ 

Technician Initials: 
 UL 



i .«...Jf.J^J^!^^%to^r^ 

I M fcf\ Date: 
GLCW^Si^ 
Replicate #: H 
Technician Initials: .T'u^ 

Dnte ofEmergence 

rf ? 

^ / ^ 

h< %1 
/̂t 

% > HO« • 

^ h 
^ /^ 

Wv 
"/ID 

•Vio 

y// 
^ < ^ ^ ^ % ^ 

m ^ %i 

...0 


Chironomiis tentans Life Cycle Test 

Chronic Measurements 


Date of Egg Mass Number of Eggs 

Primary

v 
 Secondary 

1/J 

Primary

/o39 

 Secondary 

wo 

._.. ^ ^ .  . 

«/r 
•v/je-if 
% * 

"f/Ji 

r/y 
/ 

^/;o 

^-Mfe^^M 

1-515k 

iHi€ 
\ %  \ 

- ^ ' > \  ̂  

7 ^  3 

n 
3S0 
1  ̂  

'.

"/JJ ^'^O 
— 

•

. J • ' »i 1. 

..-...«, f ' " " T  U f r ™ * ^  ̂  

Date Adult Died 

% 

f/Co 

^/'?ers) 
 ^ ^  , %,̂ tf. /̂„ 

"l/H 

i;,( 
% 

/̂JM 

^//ff 

 ^/(fa 

1/17 

%1 



Cmron ( icma.ni juite \^:,ycle

Chronic Measurements 
 i t ^  t 

r*«?i t*!"M} •^•n-!r;?<i^Hjrt!!i?CvfnS^ 

Date: Sh'^hs 
GLC #: g^l-^l 
Replicate //: jT 
Teclmician Initials: J5> 

refS 

Date ofEmergence Date of Egg Mass Number of Eggs . Date Adult Died 

J Primary Sax^ndaiy Primary Secondary 



Chironomiis tentans Life Cycle Test 

Chronic Measurements 


^ ^ ! ^ ' • i - t ^ r ^ ' • • ' . • / / ^ • ' 

Date: M ̂ 1 

SLC #: 5 H ^ i 
Replicate #: ("^ 
Technician Initials: TB 5 

1 i i i i i i i i  — „ — ^ 1 — 

Dnte ofEmergence Date of Egg Mass Date Adult Died 

Number of Eggs 

a ? Primary Secondary 


Primary' Secondly 

^/aT 

i ^ / 3 
•^/a 

FCo ^5<^ ^ /  ̂  7/te 

^ / j 1̂7 
flK. "̂ 3̂ <(? 

t̂ lit -=1/? '?3-D /,?o %o 

'•k V^ \43f 5S1 m\ i7i
A ^ . "'? -* ' ^ f ^ ^ 

/^i/y. ' ' h 7u 1 
J . 

1
^/£ •Vii 

A • 

H-.- .- f l l p - " i f «->.b>;4« *«r fh^ i "» 



Cnronic Measurements 

rwitE i.Sit<H ?,'.'!rt-triJ(if!«:!^itif ;^!^tf!r 

Date:___2lW^ 
GLC#: S^'^l 
Replicate #: |  . 
Teclmician Initials: Jfi*? 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

Date: 
G L C # :  _ 
Replicate 
Teclmician Initials: ._Jff.̂ S„ 

S^M. 
JL 

Date of Emergence Date of Egg Mass 
f - ^ - " ^ - * —   •••• - ' 

Datp Adult Died 

<?

^h^ 

? 

V^v. 
^ITS. 

^/3H 
'^li'-l 

'̂ 13.5 

^/at. 

Primary

'̂ k̂  
^/aM 
V^s 
•̂ ks 

^/^Ci 

^hi 

 Secondary 

" 

^ JS 

^kn 

j Number of Eggs 

Primary Secondary 

ll?>7 

\o'=]u. 
\xn 
W 
\ss^ 
15^0 

531 

asrt 

•

5-/31 

 5^/jG 

%T 
*,^^ 

^ / A '  ? 

/ / ;  , 

% <  3 
\ 

1 
. .  . . „ . . . . .  . . 1

I 
, , . 

> 1 

(P '—-~^ « ' • ^ ^ ' — i  t f—-\ ) r~-'-~\ _̂ . f - ~ - ™ \ •!•'-">( 



Ciutor ( s^TiUatu'ZMt î ./̂ cleTC t̂
• Cnronic Measurements 

' 
( 

l22l£L Date: 

CIC#:__2i52L 
Replicate //: -1 
Teclmician Initials: J?> 

Date ofEmergence Date of Egg Mass Number of Eggs Date Adult Died 

cf ? Primary Secondary Primary Secondary 

h j ^  . ^  o 

• %  D

•1/9^ 
A/A 

• 'h\ 

% 

'lA 

% 

^l7 

U 

/S'/y 
IMH? 

^^9 

log 
.

'̂ /n 
/̂4 

 ?A^ 
A / A 

^  % 1/(p 

l̂ v*:. ^/U 

Nl 
1/1 

V? 
%o 

1/10 fHH 
J ^  j 

J?a 
1

%  \ 

%  0 

 "-^IS 

^ / / < . 1 
r 
1 

. !l 



'ii "'^'1 g^^'5. Chironomus tentans Life Cycle Test 
Chronic Measurements 

Date: , ^hyhi 
GLC #: sna^ 
Rephcate #:. _ ^ 
Technician Initials: J"BS 

Dnte ofEmergence Dnte of Egg Mass Number of Eggs Date Adult Died 

cT ? Primary Secondary Primary Secondary 

^/a^ ^Ho V, 13$*? 35-$ • Y\ 
fluv, V>*i • ^ /  ̂  

8/30 ^:SDf V* 
'/2i Vi % /^4r 3:?s ^h 
'l/i \ \  \ 

U/^M Ih 

—  — 

f 
1 • 

r. r-^ r . r~" r - • \  /".—* 



\«»1.L iri CTiiror "( K \t̂ tTlan'̂ ~ xA fe XT^ Î e''. c^t 

Cnronic Measurements 


i m ^  \ i-^-\-^i E':ia.1^:j!Ef;jsi^;(.1 OsirifalJ 

Shu €)\ Date: 

GLC#: .S£2^ 

Replicate #:_ JSL 

Technician Initials: . . JTBV 


Dnte ofEmergence Dnte of Eee Muss Number of Eggs Date Adult Died 

d Primary Secondary Primary Secondary 

IM. TlZL. 
«Ih) •̂ h m. •96 y M, ^ 


flujf.MAte 
 *h 
:LSL V^ V I'M ?/r Vie 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

Date:_ Phi-h^ 
GLC#: SAaR. 
Rephcate #: ^ 
Teclmician Initials: J B  ) 

Date ofEmergence Date of Egg Mass Number of Eggs

Primary Secondary Primary Secondary 

%  o 
S'/^o %  , ^ '> \ 7;̂ ^ 50H 

%  i 

^ / 5  ̂  
^hh 

1 

* 

. ^ =1 . 

,..-r f "  ̂

 ' Date Adult Died 

: ^/pc. 
"^/SLPs 

^l3G 

^hc 
^bu j 

- 1 1 

 ifenrv .r-*^ 



C Curonic Measurements 

^n> [̂ !.i!i <>ti f.v«;W;tifUir!i!! ĉ ŝ -sfeir 

Date: !?/:?•>/. fi\ 
GLC#: 3 1 2  ̂  
Replicate if: 6> 
Technician Initials: J&^ 

Date ofEmergence Dnte of Egg Mass Number of Eggs Date Adult Died 

o' • ? Primary Secondary Primary Secondary' 

m^ ^hs 'hi. \m • 7 '^S 6̂̂  
% ,  ̂  %s 'k l i iu ;ts] ^6^ 

•k j-k 6̂̂  
V ĉt lis it^? Vy 
%  \ 117 

î W'̂ h ?/1 

1 \ , 

1 

*i ^ i T ' ^ i P  i ••• u ^ i . ' l . i  , \ . J 11 i . _ . j  i • 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

i .s...>.s»*r%fl™^ 

Date:_ sM^ 
GLC#: ^tm. 
Replicate #: (Jf, 
Teclmician Initials: X13i 

Dnte of Emergence Date of Egg Mnss Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary o ? 
' 

" 

» 

~r # r i h 4 ^ , ^ l r f " ^ r ^ * * ^  ̂  ^^MM!^ 



%. i  l \ -a.. Ciuror ( y';^«torfrt.ife'^;r;^!rrt^t 
Cnronic Measurements 

Date: S/C/7CJf _ _^ 
GLC #:.._ 'M^a 
Rephcate #: [ 1  . 
Technician Initials: 71?.^ 



Chironomiis tentans Life Cycle Test 

Chronic Measurements 


Date: 
GLC #:. 
Replicate #:_ 

JJ^3/^ ' 
5H^">_ 

r 
Teclmician Initials: _ J !  ̂  

Dnte ofEmergence Date of Egg Mass 

Primary Secondary 

Number of Eggs 

Primary Secondary 

' 

Date Adult Died 

" 

; 

. 

- l - "  i „ P l  l • . 1 .  1 • •  ! 
' , • 

-r r-"-^ r--™. ^-1 f'-^T; H r r t <—V 



,T/(Tft7"wife'^cl^T:st 
cnronic Measurements 

'Hvi-£i: i.M''iii f.Vs'fr:j-'!r-M^^^.f K^'-^^ir 

Date: 2l^2hl 
GLC #: -SHafi-
Replicate #: 
Teclmician Initials: aff> 

Dnte ofEmergence Date of Egg Mass Number of Eggs 

</ 9 Primary Secondary Primary Secondary 

/̂SH 
%H 

^/Sttfe 8/3t 1̂% ^^^IPo 5T0 

^/af, %  7 ns-q 
""//^ ''Iw . « IW 

fivlf. ''/(O 

•  • • • - . . — \  1 — -

Date Adult Died 

Ha 
^ 0 

«/ps 
y, 
VfT 
1/13 

-

• • ! 



Chironomus tentans Life Cycle Test 

Chronic Measurements 


Date:_ B M O \ 
GLC#: 5^3H 
Replicate #:j Di_ 
Teclmician Initials: •Jg^_ 

e - - t• '—^ r " ' • " • - I «TTB r"^-r 



'̂ '.rstii i.Aii-^t ?.f/jt.ir3M:>tt-iirfti ^^.n^w 

Date: il£l!£L 
GLCtt: .Si^i 
Replicate #: 6 

Technician Initials: _ . . .T.̂ SJ_ 


D/ite ofEmergence 

% s 
% s 

s-y-as 
3/at 
«/31 

\- q/^ 

'M^ Yi 
Av.̂  /̂4 

" / ? 

Ciurof ( 's7cutarZ'Z\it-^s^^^ *.̂ st 
Cnronic Measurements 

Dnte of Egg Mnss Number of Eggs 

Primary Secondary Primary Secondary 

^/5t «/?£ ipol- ^ ^ ) ^ o 

^8ti ^̂ 1 
V,io ŷ  b%9 ST̂  

75-̂  7 HŜ  '"^ /sr 

'I/to "<r 1 lato tm\ 
1 

' 

. 1 . 1 

ref3 

Date Adult Died 

?/3^ 

1/5 
^ho 
^hc 
f̂̂  

Vr 
% 

vr 
% 0 



Chironomiis tentans Life Cycle Test 
Chronic Measurements 

r^4 
Date: Sl^->kM 
GLC #:_ •T^H^  H 

Replicate #: !d__ 
Teclmician Initials: ~1W 

Date of I Emergence Date of Egg Mass Number of Eggs Date Adult Died 

cf 7 Primary Secondary Primary Secondary 

% 3   ^bi . 
^ /  ̂  . % 1 

7/3t. ^/ji 

% ^ ^/ji 

?/:n 
^/51 

<^/pg 

*'ai 
S'/jO 

*/j 

1 i r - i 
1 (O i*

1 s""/cr 

ÔM 
a^s 

y"/ 
1/s 

nsc /̂M 

y/3) 
=^/> 
=i/a^ 

m\ 
Q.O'^ 

3 ^ : 1  . 

'X>H 

1/q 

/̂M 
^Ho ?l^, ^l> M  ̂  75 ^ / (  . 

Vf F«> 
^Ix % • i/y l/U 1 1  1 ftV 
^l5 n  ̂  "/w 

Av)t ^/o- I ,' 1/(0 \ 

. / 
/ • " " T l 



'"!? r \ . Lniron ( : *e//fff;ij j^iie^i-yCie luSt 
Cnronic Measurements 

Tef S 

Date:_ 
GLC#: 
Replicate #: ^ 

S4?^ 

Technician Initials: iTtji. 

y^ 



Chironomus tentans Life Cycle Test 
Chronic Measurements 

Date:_ 

GLC#: •^HAIVL 

Replicate U:_ 

Technician Initials: i7"CS 


Dnte ofEmergence Dnte of Egg Mass Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary d- 9 

1/22.- %-? 
^ / ^ ; i %  ̂  ISS Usn 

% < ! 1/^ 

m ' • 

r" rrn-.-'A J-.-TT-.̂  ft— fll*1'*^ - ^ i - r ™  ̂  ^ ^ f •......•A r . » - ' . « ^ ^  , 



k i X . . . ^ u ^ - . 

C/tiron ( %" Ientans Life 'cycle 1 tst 
(Chronic Measurements 

Date: ^/j?Jg' 
GLC #: ^ i ^ 
Replicate #:_ TL 
Technician Initials: ^ 0  ̂  



Chironomus tentans Life Cycle Test 
Chronic Measurements 

Date:_ 
GLC #.-. 
Replicate #: 

M^VO) 

Technician Initials:

5 r ^  ̂  
y 

J B ^ 

Dnte ofEmergence Date of Egg Mass Number of Eggs Date Adult Died 

cf ? Primary Secondary Primary Secondary 

%•) ^h) yi ĤO ^iY Vv, 
^ / • ^  D ^l7 

^/?o >k "/a ^2S 2SH ^te 
^/l^ "It 111 i n  z 1» % 

V /̂io 

fc./*. 'IT 
^/n "to V)M ]SU SoV 

1/IH 

^ / i  ̂  

1 

1 

_ : 1 

r̂ f j . . . * t . - : ^ - i f—, - - - F , 



Ciilroi' (
h^ri^-A-*J . ^.^^adtrmt. 

 S~iiTntar7a L x t t ^ t l  t icSt / 
Chronic Measurements ^ 

^̂iVHA- u*:-*^*?7/w?r;3'iWii^i*!*^:^!nftif 

D a t e  : ?klf. C) 
GLC# : ^=^^5 
Replicate #:_ 1 
Teclmician Initials: fTlfS. 

Date ofEmergence Date of Egg Mass Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary 

*/an % t  , ! 

5-/?^ ^/.5T 

?/^^ %  i 

^ / ; ? - ; 

^/as 2/pS4 y« \s^ 4 6M «'/ji 

y 
Tito y, 

4 1 . ;! 



Uiironomiis temans JLiie cycie 1 est 
Chronic Measurements 

ih-^h) Date: 

aC#: S^aS 
Replicate/?.- oi_ 

Technician Initials: iJBS. 


Dnte of Emergence Date of Egg Mnss Number of Eggs Date Adult Died 

Primary Secondary Primary Secondary a ? 
^/a3 ^/pt s/̂ ? 47:1 S?'? %  i 

/̂SM 8/?t /̂*7 S7X 3̂ S ^/a'T 

^/a-4 ^/pu ^/?7 }k l̂ ;77 ^/3a 

^/as ^/S^' 
^ / ^ • ? : I/a 
5/^^ ' ' / . 

n 1 
I 

1' 

.r 
f - " ^ i  C -)>m /'• ' 



! • " «« . * »„u. , . j l . 

Zniro' ( fs4^rrarrt,ife^c[t-r^st 
Chronic Measurements 

2l:i'ij£>\ Date:, 

GLC *; SMa.^ 

Reulicate //: >̂ 

Teclmician Initials: iT'Pi 


Date ofEmergence Date of Egg Mass Number of Eggs Date Adutt Died 

<? Primary Secondary Primary Secondary 



Chironomus tertians Lriic t^ycte "^^^ 

Chronic Measiu^ements 


Date: _ _ ^ ^ l \ o \ _ 
n i r r r - ^ M 3 ^ 
Replicate ft: H 
Technician Initials: ' ^ e  ̂  

* .., r ^ [ . ^ ' - — • . * " f — » • ' 1 ^.™^. .>^^ ^ , „ ^ ^ „_ , 



'̂  _ 'if u. ...., .. . ^ ' i. . ....Ji _ . . . . ^ fc-i  ^ - i~ i .a^ *Apiiiar.

ChironS^s tentans Life Cycle Test 
Chronic Measurements 

 •»».'-« 

s^.arow^,/ius .^ ta i ,ifc, ^ycL -£St 
Chronic Measurements 

i:\nfMi.M<"^i?:sy.-'^r^y--.t^-»T*\\fiii'^f':itP^ rc.p5 

g/j-i/ot Date:, 
GLC #: 
Replicate/;^. 
Technician Initials: OBj^ 

SM^! 
_S_ 

Date ofEmergence Dnte of E  ̂  Mass • Number of Eggs Date Adult Died 

' 

0̂

^/aa 

^/ iU 

9 

^/03 

^/3H 

^isH 
^ ( ^  ̂  

Primary

^''SM 

J/5S 
' ^ ^ ^ ^ \  l 

% 

 Secondary 

'hi 
% 

^ y ^  ̂  

^/si 

Priimiry

W^ 
JLfHI 

707 
S?4 

 Secondary 

log. 

S î 

^D 

%  s
^ / ?  ̂  

/̂sf 
^ht 
f/Ai 
?/i\ 

. 

- 1 
1 

,, 
1 1 



Chironomiis tentans Life Cycle i est 
Chronic Measurements 

5M3k5 
Page d 01̂  {_ 

Chironomus tentans Life Cycle Test 
Chronic Measurements 5 4  ̂  

^.ri is; t.Si-W! ^.'JlvSW^Sî lI'?^!!!* t^V-t£i? 

Date: ^JlJ<^l 
GLC #. ^MaS 
Replicate #: X 
Teclmician Initials: •J '̂f 



( 
EZ3̂ w ^ ,„,tr:*^ Era E 2 c=a inn cr:: 

r 
Chironomus tentans Life Cycle Test 

Chronic Measurements 

•*M<» < T r r |  i ifl r r:.! 

Date: 
GLC#: 5^3S 

^7 Rephcate #:_ _ 
Technician Initials: _'?'(?> 

Date ofEmergence Date of Egg Mass Number of Eggs Date Adult Died 

d'
^1^7 

^/P4 
^ ^ 

^  H 

9 

*> 
• ; « 

1/5 

Primary

^ / ?  ̂  

 Secondary 

'/fl 

Primary

ion 

 Secondary 

?t3 

^/pg 

^/^l 

^w 
Vi 
F/1 
^/JH 

^ 

= — = = _ 

• . 1 



Page _  ̂  of £ 

Chironomus tentans Life Cycle Test 
Chronic Measurements 

^•^?^^*-^ ..i.i .:-=>-"A.-.'s-vr:.-:M.l>it<f CSJ'SSa-

Date ^ l n } o \ 
GLC#: ' r i A ^ S 

Tprhii idan Tiiitials 76> 

Date of Emergence . Date of Egg Mass Number of Eggs Date Adult Died 

* 9 Primary Secondary Primary Secondary 

^ / ^  ̂  •̂ U^ 
^ / 5 S  ̂  

g/^i ^/^r IMMjp • 4^)3 ^Ls 
^/a3 ^h^ 

'^/s.';? «/9l ? / ^  ̂  I^Sa P H  ̂  ^h\ 
A/A S/A<f m^ l/i 

^/io ^ /  i ' "J 4or j y  o % 

1// 1/M 

1 — 1  — 



»»->M< m̂  

Cor&m 
Cftit iro V. JScenians'LMtr^y^xe^tSM 

TEST DAY: ..10 
WATERBATH _ 3  . 

D.te S-IO'-O] Food: Tetiafm Test System: 175 mL Deliverv Svstem. 

GLC#" Overlying Water: Dechlorinated municipal water Photoperiod: 16:8 ._ 
Test Material: nl/*v*> ci«vfvgi # of Daily Renewals: Ox Test Temperature (°C):_21„ 

Test Species: ChironormtsJBiHatis 
Technician Initials: 3 BS \ .U^- Q 

1 '  ̂  am renewal -i
pm renewal 

 i  ̂  
Spreens 

\ 

Replicate Temperature DO 1.5 pH Conductivity Observations /IO Day Survival Data for Replicates 13,14, 15,16 
°C mg/L mi /zmos 

Fed 

A  ̂  

di^x> 1-7 in ?S5 
W 
l \ \  \ 
IVA-V 

^ 
r̂ f\v 
Vf̂  
m\j 

lAV 
10 mL 
II vrtu 
12 

13 

14 :i3.3 M I  I »S7 
^organisms smvivmg: 

^organisms surviving: 

\Q 

% 

/'̂ \ 

15 ^organisms suivivmg: 

16. J/Q Usms smvivinu: A J ^ ^ ^  W ]' 



Chironomus tentans Life Cycle Test; 
Coy\^fci\ TEST DAY: 20 Survival/Growth 

WATERBATH 3 

Hate:. g-Rfl-fll No. Organisms/Chamber: ,... .12_ Test System: 175 mL Dehverv System 

GLCtt ._ . . _ Food: Tptmfin- Photoperiod: 16:8 

Test Material: P&fintS CoMfc^ Age/Source ofOrganisms: Test Temperature (°C): 2  ̂  

Test Species: Chironomus ten. fan.s Overlying Water: Dechlorinated municipal water 

Techniciaii Initials: 7%S ( V\AA # of Daily Renewals: Ay QH Screens 

^ > l r  \ am renewal: pm renewal: " ^ ' 2  ̂  

FED p H D.O. Conductivity Alkalinity Hardness Anunonia Observations on Sediment ' Behavior 

s.u. /iinos mg/L nig-'L nig/L 

\m 
of Chironomus 

i  ̂  
2&M^ 

4 1 S  | t.^0 iA. "̂n jQE. 30 , o.S'b 
j y j  ̂  

ct-fM^ 

V WiV ^ f t ^ u i ^ 

^suivivmg: trr ADW: \ . }  ̂  QJ.JJ: 

10 ^survivmg: "WC ADW: (̂ AVX 
11 '̂ surviving: 11 / ADW I. 15H 
12 V n9\ t/U surviving: ^OV ADW: l-0'^5 

Al .IVI^ 6+»aM^ 
A2 

A3 

A4 'W 
-i{ r—~ r I r"*i r--y r—/ r*-i { f i d S ' ^ P ' ^ ' ^ - T 



V < < ^ ' 
Jjuro V ts liw/ff/tt'Xift^clc^est* 

TEST DAY: H'' 
CoyA:^ei^\ WATERBATH .?> 

fSnia?^ t.«i-Ms i}s%-iror,e,n\n\iii t^jnftijf 

Date: <i.li '0\ Food: Tetrafm Test System: 175 mL Deliverv Svstem 
GLC# Overlying Water: Dechlorinated municipal wa_te_r Photoperiod: i ^ _ 


Test Material: P ^ J ^  A £ S I ^  ̂  # of Daily Renewals: ^ Test Tejmperatiire (°C): 2L 

Test Species: Chironomus teutons am renewal 

Technician Initials: -J 1̂5 pm renewal •Screens 


Replicate Tempcmture I ml YTC 
Fed 

PH 
s.u. 

D.O. 
mal. 

Conductivity 
/zmos 

Hardness 
(•ms/L) 

Alkalinity 
U L  . 

Ammonia 
(niRlU 

, -'--"-^
Observations 

^ 

1 7.00 H.S 5U0 fcP u 0.5i # lar\;ae^*)'^?pupae ̂  

2 • # larvae-'') # pupSe'c) 

3 # larvae-^ # pupae 0 

4 # larvaec!) # pupae 0 

5 * 3D.^ # larvae^) # pupae/) 

6 L'" larvae / # piq)ae ^ 

7 # larvae 3 # pupae ^ 

8 * r aa.t - . # lar\'ae M # pupae £/ 

Q'̂ -
.;fi) 




Chironomiis ientans Life Cycle Test 
TEST DAY: _  ̂  

WATERBATH _ 2  L 

S'-/o^oi Date:_
GLC# ^ i j )  ̂
Test Material _llAVPs -SH ••^3Q'i<
Test Species: Chironomiis Ientans
Technician Initials: 

Food: Tetrafin _ _ 
 Overlying Water: Dechlorinated mmiicipal water

 bCC^n # ofDaily Renewals:_i:!l
  i]l;Jei" am renewal

7:1s 
pm renewal 

Test System: 175 inL Dehvery_System.. 

 Photoperiod: 16:8 
 Test Temperature (°C):_2L 

 y* 
ZsScreens 
(  \ 

fimmfivik r^Ai-y^^k 
Temperature DO pH Conductivity Observations/IO Day Survival Data for Replicates 13, 14, 15, 16 

°C mg/L fimos 

/7/'^ jMU)fin''t\ 4-iVi 

A 3.2 kfo 3t(. / 

10 

11 

12 

13 ^orgamsms surviving: Al 

14 533 4.3 k.$\ ^ H  % ''organisms surviving: 7 /33^ 

15 

16 

J  l VrirganJcmc ciinntTJiio ^ 

//or ' -us surviving: I (\ 
JLL 
m t 

j.A_A f-^^- i r-*̂  r~^ WT^W^ 



Chiroi v .s tehtans LAi6i cycle rest 
TEST DAY: 20 Survival/Growth 

WATERBATH 2> 
'."•[•'.!H; : .^! '^f Xhr:\\:'i',i^'n-?^iii C'^S^SJ? 

Date Z'^-0\ 	 No. Organisms/Cliamber: 12 Test System: .1.75 rnL_ ._Dehyery Svstem 
Food: Teh'afm ! Photoperiod: 16:8 GLC# iHLL 

Test Material: PAfe •<;o .<znn<& OaOO O'l Age/Source of Organisms: . . Test Temperature (°C):_21. 
Test Species: Chirononnis teutons Overlying Water: Dechlorinated municipal :wateL 
Technician Initials:_3Bf_/jHM # of Daily Renewal^,_^ix Screens 

JA,-^ am renewal: pmrenewal: 7.< 3Z> 

QC^TBS 




Chironomus tentans Life Cycle Test 
. TEST DAY: H"

WATERBATH 1 
<?jU5i \.&\-̂ i s>jv}r::f!r!tt?\ifi! SESrsair 

Date: I'lS^O ̂  Food: Tetrafm Test System: 175 mL Dehverv Svstem 
GLCH 3H)2 Overlying Water: Dechlorinated mimici]: 1^ Photoperiod: _ J £  ̂  

Test Material: QfeR S t  s _=̂ r̂ Og CDOC) 61 #of Daily Renewals: _Test Temperature (°C): XL^ 
Test Species: Chironortuts tentans ^ rf"*>° am renewal 
Teclmician Initials: 7KS *1 MS p.11 renewal •Screens 

Replicate Temperature 1 ml YTC pH D.O. Conductivity Hardness Alkalinity Ammonia Observations 
°C Fed -S.u. mg/L //mos (mg/L) (mg/L) (mgTL) 

1 W^ 4.5 ^ a  ̂  70 ^i. 0-Oh •# larvae Q //pupae 0 

2 # larvae -̂y # pupae ''-} )1 
3 # larvae '̂ ) # pupae Q) 

4 # larvae '̂ ) # pupae £) 

5 * m # larvae Q # pupae (3 

6 # larvae (_) U pupae ('̂ ) . 

7 U larvae Q # pupae £) 

8 * 52.8 # larvae 0 * pupae .<'̂ ) 

&c'/^^ 

fp'̂ fci f̂**̂  p r  ̂  f̂ ' ^ ' • Tl - f f l P T ^ *v**fi-f^ _ r 



10 

C7iir6. V .us tentans Life Cycle Test 
(

TEST DAY: 1^ 
WATERBATH .  3 

Date:_ S'lO-O] Food: TelradrL Test System: 175 mL Deliverv Svstem 
GLC# Overlying Water: Dechlorinated municipal water Photoperiod: 16:8 sm Test Material: CVAO S& .SftOl fthOO ft 1 ff of Daily Renewals:^y Test Temperature (°C): 23_„ 
Test Species: Chironomus tentans * .,_ ( <\';\o amrenewal 
Teclmician Tniti;̂ k- 9felVTfflF' 7; 1S P™ " -̂ '̂̂ «̂• aScreens 

t '1 l^ 

Replicnte Tempernture DO 1.5 pH Conductivity Observations/IO Driy Survival Dnta for RepUcntes 13, 14, 15, 16 
°C mg/L ml s.u. //mos 

Jed_ 

WAV 

1) 
fe.7051.M .̂3 711 

12 

13 ^organisms surviving: n j \  ) 

14 av'3> M) LIO 345 "'organisms surviving: 3 

15 ^organisms survivmg: '  \ •p]) 

ra //or 'sms survivinu: ? \XJiK\  ' 

file:///XJiK


Chironomus tentans Life Cycle Test 
TEST DAY: 20 Survival/Growth 

•:•'. 'y:^^iji^''-^^ WATERBATH 3^ 

Date: Q - &?-£>! No, Organisms/Chamber: 12 Test System: 175 mL • Deliverv Svstem 

GLC# Tsm Food: Tetrafin Photoperiod: 16:8 
Test Temperature (°C):_21_ 

Test Species: Chirononnis teutons Overlynig Water: Decliloiinated nmnicipg], w^ter 
Technician Initials: 3 5  * /WtA.' #_ ôf Daily Renewals: „ .̂.d.X. 

lO.'X) amrenewal: 

Test Material: G M  & 50 5 0  0 1 OOOO 01 Age/Source ofOrganisms: 



<jHts<! LAivif î r.ifBrtnwftM}ft!fif ftjiiajr 

TESTDAYL_!IL_ 
WATERBATH 3 

Date: ^-\i-o\ 
GLC#. 5 ^  1 
Test Material: C /_A&Ji.R f^^"  7 fifiOt^
Test Species: Chironomus tentans 
Teclmician Initials: 1 W> 

 n\ 

Food: Tetrafin 
Overlying Water: Declilorinated mimicipal water

# ofDaily Renewals: )
f^Jtf am renewal 

pm renewal 

Test System: 175 mL Deliverv Svstem 

JM.  Photoperiod: 
 Test Temperature (°C):^1_^ 

•Screens 

Replicate Tempernture 1 ml YTC pH DO. Conductivity Hardness Alkalinity Ammonia Observations 
°C Fed s.u. mg/L '^mos (mg/L) (mg/L) (mg/L) 

1 1.01 Sf P^j2 y^ JoS 0.71 # larvae O # pupae<0 

2 ( # lar\'ae "(J # pupae g '̂ '̂  

3 # laivae O # pupae <'̂ ) 

4 #' laivae # pi^ae (3 

5 * m # lar\'ae £) # pupae O 

6 # larvae C-̂ ) # pupae < ' V ^ ^  ̂  

7 t/ larvae O # pupae O'̂ fl'̂ -'̂ fê  

8 * aa.7 
' • • ' " ' ' • ' •  • 

# larvae '̂ > # pupae 0 

• i t ^ . ' ^ ' ' 6(C 



Chironomus tentans Life Cycle Test 

TEST DAY: J  ̂  


WATERBATH,, 3. 


Date: Z-IO-O] Food: Tetrafm. Test System: * * 175 mL: Delivery Svstem 
GLC#. W>^- Overlying Water: _ Dechlorinated municipal water Photoperiod: ..1.6:8
Test Material: APR <,*̂  j - ^ ^ ' g /VW) oT_J of Daily Renevi'als:__ii. Test Temperature (°C): 2^.. 

Test Species: Chironomus teutons ? # 0 am renewal 
Tecluiician Initials: 71?> 7*'̂ 5 pm renewal \Screens 

(\miCll^-\.<^'^'^^h 
Replicate Temperature DO 1.5 Conductivity Observations/10 Day Survival Data for Replicates 13, 14, 15, 16 

°C mg/L ml fimos 

¥ 
Fed 

)\/A\/ rge|//>wx ^ f a y i j  t 

a-i.s 5 i i.^^ 96^ 

10 0 

11 0 

12 


13 m^orgamsms survivmg: 


14 2^T] U P 55^ //organisms smviving: 7 /T^<^ 
ML 

\5 //organisms surviving: f) "5̂  


JCi M ( s surviving. ftM NI/ ^̂ il̂  4nis' ^,.^^.^.<rF< 

file:///Screens


C C7//r0; ^ u tentans Lite-Cycle iest 

TEST DAY: 20 Sur\dval/Growth 


WATERBATH 3 


Date: No. Organisms/Chamber: Test System: 175 .mL_ Jehyery.S\'steni g-30-01 J2. 
GT.C# S H ^  o Food: Tehafin 1 Photoperiod: _ 1 ^  _ 

Test Material: A?^ SO ^br^<?^ m m r \  \ Age/Source of Organisms: Test Temperature (°C): ^ .. 


Test Species: CMirrtnnnm.s tentam Overlying Water: Dpchlnrinated municipal water 

Technician hiitials: T  ̂  / \\fA # of Daily Penewals- jy iVti >creens 


JO \*tO am renewal: p  n renewal: l\^0 

<feC-r<fe 



Chironomus tentans Life Cycle Test 
TEST DAY: *H 

W A T E R B A T H i 

Date: ^-)£-o\ Food: Tetrafin Test System: 175 mL Deliverv Svstem 
GLOf •S ' j j^ " Overlying Water: Declilbrinated municipal water Photoperiod: \M. 

Test M^tprj^i-^ 4P^. (V MfYlg ft&Y10l#ofDaLlvRenewals:. Test Temperature (°C): 23_ 
Test Species: Chironomus tentans gvw am renewal 
Teclmician hiitials: J^E' P™ renewal •Screens 

T IS 

Replicate Temperature 1 ml YTC pH •D.O Conductivity Hardness Alkalinity Observations 
Fed s.u. mg/L /-^mos (mg/L) 

1 ^0? IS as5 )ofc /•7C? »# laryac^j -'' U pupae O 

# larvae W # pupae " O 

# larvae # pupae > (y 

U larvae (P # pupae Z'-̂ ' 

5 .̂1 larvae '^<- # pupae O 

# larvae ^ # pupae ('̂ ~) 

# larvae (̂  f/ pupae Q 

8 X  SJ.'J larvae pupae CZ-) 

W ' 1^ 

<^S 
gc

- / " 
( " • " • ^ r ' ^ * • - • - - m i 



Cltiro C /5fe/7?a/75JLi£r"cycle Test" ' 
TEST DAY: 1^ 

WATERBATH S 
^ri!i!! E.A3'*i!:F-jfti!':;i:r>?!:n!(:f ^ n t n  r 

Date: S ' 1 0 - O  \ Food: Tetrafm Test System: 175 mL Deliverv Svstem. 

GLC# SH^V Overlying Water: _D_ecj.il_orinated.,,municipal .water Photoperiod: 16;!̂  , 

Test Material: U ^ V . g , p 4 - Q \ | CjQOQ .QI _ #of Daily Renewals: . ' ' ; Test Temperature (°C):_2I_ 

Test Species: . Chirduptmi.'i trntrms ^i^O amrenewal 

Teclmician Initials: _Cfg^ . 7;^5 pmrenewal i Screens 


flrnm^ina-- 0.61(^1^^ 
Replicate Temperature DO 1.5 pH Conductivity Obseivations /IO Day Survival Data for Replicates 13 14, 15,16 

°C mg/'L ml s.u. /unos 
Fed 

1 

2 
Jl̂  
T 

1 IVAV •Pvi»fy> b a J t p i '  , 

3 * SilS ^ • "  i U\ 37J 
4 / 
5 

6 

7 

8 

9 

10 

11 

12 -.V 
• 13 

t 
'^organisms surviving: I N 

4 * 33.2 \A.\ kit m //orgamsms surviving: p A 
15 

• / 
//organisms surviving: 0( ft """̂  

16 / 
1 

//or 'sins survivinu: \3 ^ ^rTJP,\l 1 
^  c -:-:̂ 't<̂  



54^1 

..r.'i^.^ -•^^:? 

,"nMt= ;..iL:-^fif.-;^'Jr;;:i:^M-?>!(:5f?i!naff 

D a t e , 2'^'0\ 

GLCfl ISK 

Test Material: U P  * ^L:^ H-flU COOfl 0  \ 
Tes t Spec ies : _C]}jirnnonni^ tontmn-

Teclmician Initials- 3&^ / H  M 

Replicate Temp. FED pH DO. 

mg/L 


a^.i fc.io S.3 

Chironomus tentans Life Cycle Test 

TEST DAY: 20 Survival/Growth 


WATERBATH 3 

No. Organisms/Chamber: . 12 Test System: ..._ _ 175. mL Delivery Svstem 
Food: Tetrafm Photoperiod: 16:8 
Age/Source ofOrganisms: Test Temperature (°C): 22. 

Overlying Water: Declilorinated mimicipal water 

# of Daily Renewals:_3J!. ['^Screens 


I0;')t03,m renewal: pm renewal: "]:S0 

^AYU^O /. 

Conductivity Alkalinity Hardness Ammonia Observations ou Sediment/ Behavior 
/zmos mg/L mg/L mg/L of Chironomus 

deqnLcxn/qe M^^ fi[^V 

2,31 ^? Ho onc^ 

4^ 'J 
Surviving: 7 "  ̂  ADW: ) .'̂ q>^ ^^ 



Amtii t .a ;^ i i;imr,if'.f\n:ntitl t^BrlHy 

Date: ^7 'z'^'o^ 
GLCft 5M3-1 IT ,

Test Material: 1 PY SD> '"VOM CDOO
Test Species: Chironomys tentam 
Teclmician Initials: 3& 

Replicate Temperature I ml YTC 
°C Fed 

,11' ' ' u . i m  i , 

1 ICfi M.i 
2 

3 

4 

5 * 3l'i 
6' 

7 

8 * 7^^ 

Uih ( lun tentans XSI^^^t^ /esr 
(TEST DAY: /f*l 


WATERBATH I 


Food: Tetrafm 
 r— Overlving Water: Dechlorinated munJcipf 

 CiT # of Daily Renewals: I 
f*4.?ei am renewal 

pm renewal 

pH D.O. 
s.u. mg/L 

Conductivity Hardness Alkalinity Observations ! Anmioma 
(mg/L) (mg/L) 1 (mg/L) 


^%<\ •i4 /04 aVG? # larvae 0 U pupae C 


# larvae Cy # pupae 0 


# larvae (Q # pupae £2 


# larvae cy # pupae c) 


# larvae-^) L''pupaeO 


# larvae Q U pwpae if") 


# larvae'^) ' # pupa,e {''•) 


• n # larvae-"^) # P j j r ' CD 

\ > \% 

..^^'' 
GK.'

% 

Test System: 175 mL Dehverv Svstem 
Photoperiod: irvs 

_Test Temperature (°C): 21. 

•Screens 

! 



Chironomiis tentans Life Cycle Tjest 
TEST DAY: IQ^ I 

WATERBATH 3 

r i i gc 

Date: 
GLCn ^^22  . 

4 a  ̂  
Test Material; h  m £D M-AM CTmOl 
Test Species: Chirononnis tentans 
Teclmician Initials: J ^/f%> 

Food: Tetrafin 
Overlying Water: Dechlorinated municipal water

# of Daily Renewal_s:_3_*
<\'\p amrenewal 
7:15 pm renewal 

Test System: 175 mL Dehverv Svstem 
 Photoperiod: 16:8 

 Test Temperature (°C): 21. 

i Screens 

Replicate 

)stam 

Temperature 
°C 

DO 
mg/L 

1.5 
ml 
Fed 

pH Conductivity 
/'̂ mos 

flrrnTtonV 
Observations/lO Day Survival'Pata for Replicates 13, 14, 15, 16 

AiAV ••Vrtfo't, 

9P.t in Ul 2M. 

10 

11 

12 

13 

14 

15 

Ul Jt 

35-1 Q.I' 4.73 A3 a. 
•^organisms siuviving:

//organisms si^vuig:

//organisms survivuig:

^ ( lis._^ijnd^ng: 

O 

 [Q 

 Ci 

t — V  . T-—-^^^ 

Al 

fQ 

pjj, 

^'^ 



"MtaE {..itj-fit ?,';twra:mW'nie:S Oariai? 

Date:. ?'^'0\ 
GLOf -?^^a 
Test Material: APfe & K . ' ^ 0 ^ 
Test Species: Chironormfs tentans 
Technician Initials: OBS A-\M 

»'imi M' -lu-w-^rf 

Cluroh C. .5 tentans oTeXycle i est 
(TEST DAY: 20 Survival/Growth 

WATERBATH S 

No. Organisms/Chamber: 12 _ Test System: 175 mL Delivery Syî tgĵ i 
Food:_ .Tetiafin L -. Photoperiod: 16:8 

0 '̂  0 0 0 \ ' ' Age/Source of OfgMiisms: Test Temperature ('̂ C):23^_ 
Overlying Water: Dechlorinated municipal water 

# of Daily Renewals:. eg:. * .^s Screens 
)3 ;2° ™ renewal: pmrenewal: 7*. 2S . P-̂ ''^o\i\^% 

6dij-&> 



Chironomus tentans Life Cycle Test 
. TEST DAY: *H 

W A T E R B A T  H 3 .  _ 
<Sni6.t i.&iv^\ jaivifUrtrtMinrffci C&nU^ 

Date:_ ^-Jf-^l Food: Tetrafin Test System: 175 mL Dehverv Svstem 

GLc# 5^ia Overlying Water: Dechlorinated municipal water Photoperibd: 16:8 
Test Material: -^PR £D HCCi'f~?X.5C)6"0\ # of Daily Renewals: L Test temperature (°C):'23^ 
Test Species: Chironomus tentans <t So amrenewal 
Technician hiitials: ?BJ pii renewal •Screens 

Replicate Temperature 1 ml YTC pH DO. Conductivity Hardness Alkalinity Ammonia Observations 
°C Fed s.u. mg/L //mos (mg/L) 

1 7.10 U.D :^b S'O 1/^ / . ^  3 # larvae J # pupae (/• 

2 # larvae Q # pupae ('' " 

3 # larvae 0 # pupae 0 

4 # larvae {7 # pupae Q 

5 * M # larvae 0 # pupae ^ 

6 # laivae 0 # pupae 0 

7 - # larvae C '  # pupae 0 

8 * aa.t # laivae 0 # pupae Q 

A3 n 

GC^^^^ 


Bin* f^ i 



Utiro. C is tentans jLiScycIe' 1 est 
(" 

TEST DAY: 10 
WATERBATH at 

Date: g ' l O - ^  l Food: Tetrafin Test System: 175 mL Delivery Svstem 

GLC# ^M^;s Overlyuig Water: Dechlorinated miiiiicipal_water Photoperiod: •_i.6:8_ 
Test Material: A-^B Sfr j-OIO 0(Y)0 0\ # of Daily Renewals: £x Test Temperature CO: 23 
Test Species: Chironomus tentans 4'-%°amrenewal 
Technician Initials: "tt> _-)WS pmrenewal OScreens 

Flmmor̂ fl ^D, y^ ̂ 'iL 
Replicate Temperature DO 1.5 pH Conductivity Observations/IO Day Smvival Data for Replicates 13, 14, 15,16 

°C mg/L ml s.u. 
Fed 

1 ivAA/ -'\*w3S 

. 2 1 


3 * W,̂  IS (>.W ^ S 3 1 
4 

5 . 

1 /
/ . 

6 

' 
7 • 

8 1 
9 

10 1 
11 

12 , - i £ \ 
"' •• ' ' ^ > ' » 1 

•13 '^organisms surviving: 0 /•̂ -j 

14 * g ^ ^ i O M,̂  \, .%l .RS6 #organisms surviving: 0 Pfo 

15 #organisms surviving: 0 ft> 

16 Uor ' sms survivme: '̂  . F^n^ ^ 1 

^ ^ : r B ; 



Chironomiis tentans Life Cycle Test s.m TEST DAY: 10 • 
WATERBATH • & 

''̂ • îlSii'̂ iBA'itf.nttU'riiti'fCtrf'.ur? 

Date: _%idO±0\_ Food: Tetiafm \ .. Test System:..._lIZ5..̂ iiL_ Deliverv Svstem 
GLCU_._5M0M_ Overlying Water: .Dechlorinated municipal water Photoperiod: 16:8 

Test Material: _U_f X j : i :> _4*ni ^ A'YTQ 01 # ofDaily Renewals: Test Temperature ("C): 21_ 
Test Species: Chironomiis lenfans 4 '^ ' ' amrenewal 
Technician Initials:.. ̂ ;  ̂  •j-[t^ pm renewal ©Screens 

 on 
Replicate Temperature DO 1.5 pH Conductivity Observations/lO Day Survival Data for Replicates 13, 14, 15, 16 

^C mg/L ml s.u. //mos 
Fed 

k mm

u 

4 


33.S U.5 \>-V- 5, Ho 

10 

It 

12 

13 •'organisms surviving: H~ Pr\ 

14 .as.i U.I m ^jS-o ''organisms survivuig: (5 ^ 

15
^ 

''organisms surviving: O 

K. 
'^-^A 

//on / s surviving:_<^_ AM ^ A J A V 
f - ' ^ ^ r ^ ^ C . 

http:�^ilSii'^iBA'itf.nttU'riiti'fCtrf'.ur


yf i ' e / • Tt j^ 

Chirortumus tentans Life Cycle Test 5^iis• 
TEST DAY: Ifi. 

WATERSATH •& 

Date:_ g-10-01 Food: Tetiafm Test System: 175 mL Delivery gvstegi 

GLC# s^As- Overlying Water: ;} Dechlorinated municipal water Photoperiod: .1(̂ :8 
Test Material: I^PK^D WfOiS fy>n^ Q #of Daily Renewals:..'^ Test Temperature (°C):_2L 
Test Species: 0iirnr}onnis tentans : ^ C  ̂  am renewal 
Teclmician Initials: 5S*|fl\\fl J U K \ -7;(^ pmrenewal pScreens 

Gm-fttofj =iu6i*^^ 
Replicate Temperature DO 1.5 pH Conductivity Observations/lO Day Survival Data for Replicates 13, 14, 15, 16 

°C mg/L ml 
Fed 

s.u. /imos 
r 

1 PP^'i ^ ( W  ̂  
2 

3 * ^^."o M.9. t.^a 1} 

A"7J_ 
;̂
 1 

! 

4 

5 
/ / 

/ 
6 

7 
/ 

8 1 // 
9 

10 / 

11 1 ! 
12 \ 

13 #organisms surviving: ̂  i l . I . ' 

14 * 73.A MS M$ ^ ^ -^organisms survivuig: 5 pf-' \ 

15 //organisms survivuig: ̂  R3 j 

u. //on mii survivinu: 1 ttM V/ ^ 1 
'h I -rO 



F - J t,c... Chiron Jus tef'tidtis LifeX^cIe Test (5^dS 
TEST DAY: 20 Survival/Gn>wth 

WATERBATH Si 
^•i^!S:i }.x^\-Hi ?.v'?.'!r:;'iti»ii^;M C^-^W 

?-Po-^T No. Organisms/Chamber: Test System: 175 niL Delivery System Date:__ J2. 
GLC# £ ^ 3  5 Food: Tetrafin Photoperiod: , 16:8 

Test Material: LPt- 5>0 Woi-̂  • oooo '^) ' Age/Soiuce ofOrganisms: ^-AH htf iti ('host: Test Temperature (°C): 2^ 
Test Species: Chironomi/s ferfgris _^ Overljdng Water: Dechlorinated municipal water , . 
Technician Initials: .jB^ j H A \ # of Daily Renewals: <-6-* jWScreens 

/{?; lo am renewal: pm renewal: 7; %Q 
'yoW-- b7-^'' 

Replicate Temp. 
°C 

FED pH 
s.u. 

D.O.
mg/L i

 Conductivity 
 /imos 

Alkalinity 
mg/L 

Hardness 
mg/L 

Ammonia 
mg/L 

Observations on Sediment/ Behavior 
of Chironomus 

1 

2 

3 
1 

-

ladol+imle. W %$$^> 

4 

5 * CtW t,r?3 5.'+ ^ 5 .  ̂  =!« 14-M- Ken m 
6 

7 

8 V .( 
9 #survivmg: M ADW: QMIY 

10 #surviving: b w^f^-^J ADW: / A  ̂  

11 

12

Al 

* &-% b.l? 
• T  . • 

#surviving:

'^surviving:

4A^ 

 ))

 7

 ADW:

 ADW:

 j . ̂  ̂  

 I MVoYo 

A2 

A3 

A4 I 
T  V 

V ' "  v •• • 

Q L - - 7 S  % 



i ^ . o . i C C I I  ̂  

1, „ _ f i 

Replicate • jmperature [ 1 ml YTC pH PoTo. Conductivity 1 nardness i Alkalinity Ammonia Observations 
( Fed s.u. //mos 1 (mg/L) 1 (mg/L) (mg/L) 

1 7.07 .%? 1̂? ^4 (OA ^ /  ̂  # larvae 0 # pupae 0 

2 # larvae O # pupae Q 

3 . # larvae £) # pupae 0 

4 , # larvae (/ # pupae G/ 

5 * XL? # larvae d-) # pupae CD 

6 # larvae/w # pupae ('^) 

7 # larvae ^ ^pi^ae 0 

8 * Oil # larvae -̂ P # pupae ('̂ ) 

â ' .-0? 




sHsm TEST DAY: 20_ Survival/Growth 
WATERBATH O  , 

No. Organisms/Chamber: 12 Test System: 175 mL Delivery System Date: 
GLC# 5^5^ Food: Tetrafin Photoperiod: 16:8 

Test Material: I PV s  n 1^ QQQO 0^ Age/Source ofOrganisms: Test Temperature (°C): j3__ 

Test Species: Chironomus. teutons .. .. .__ Overlying Water: _ Dechlorinated municipal water 
Teclmician Initials: .Jfc" IVifA # ofDaily Renewals^" &^ Screens 

\0">£> amrenewal: pmrenewal: 7 - 3 '  ̂  

pf)U5'- S l ^ l 

Replicate Temp. FED - pH DO. Conductivity Alkalinity Hardness Ammonia Observations on Sediment/ Behavior 
°C s.u. mg/L ttmos mg/L mg/L ofChifonomus 

1 WW '&&' 

2 t 

3 

4 

5 * ^ ,̂0 W^ 5,4- RSI ^  % 14-0 0<toV 
6 1 
7 1 \ 
8 if )̂ 
9 '̂ suivi\'ing; ^^5 ADW: J,-75 7 

10 '^surviving: T ADW: \,M5t? 

11 '^survivmg: 5 ADW: 1 - W '  - V. • \ 

12 * ?>.7 t.b^ #siirvivina- T ADW- 19^^ iftwl H 
Al ¥1 
A2 

A3 A t t t 
^ ] :A4 . I _ i .—.—. 1 III" 1 n-TTTasiggaeg 

^Ci .T5S 



( . . ...J . 


Great Uikes Environmental Center 

TYPEMODEL OF DRYING OVEN: P> f U a. A ^ TEST MATERIAL:,, ..C . q . n 4 : ' r ^ J a C L l g , WEIGH DATE:, ai-^^iQ 
TEST NUMBER: O F j ^  l 1 " - D  O TEST DATE: b"\w ^ 0 OVEN TETVPERATJRE C O : U P 

m — r/ai/» TECHNICIAN'S INITIALS: DRYING DURATION (HOURS) [ - 3 A l X C l S  . " TEST SPECIES:. O n  . V V ' ' o r f I U.< 

^  ̂  - f63/o} :y^-f j?hi 

TREATMENT LEVEL 
REP. 

NUMBER 

A 
WEIGHT OF 

PAN AND FRY 
& CO" (q) 

Con-tiro 1 

^ / 
10 / 

1 1  % 

1.003 S3 
U 0 0 3 4 ^ 

A _ / ( A 

\2 4 1.00081 

^X L o o i o l °  ! 

5M-I? lo

"

 ? 

^ 

- ^^59^ 
A ' \ z ^s 

1^ / N007IV

SM-H 
1 / 

) ^ 1 

II % 

. ^ 1 ^  0 
«"\°IS1U 
he C-Kir.a 

' \  ̂  ' ^ 1 3  1 
INITIAL DRY WEIGHTS A 

B 

B 
/Ijrt WEIGHT OF 

f^u*Of^f€^S0^ 

0. ?<?/£"? 

0. 9V^^ 

0. ITSoQ 

a 7^??^ 

^^9^73? 
a. <??CI 7/ 

a ^^^ î? 
(?. C/773f 

0.77 S33 

0. 9?/3? 

0, f r sv i 

A - B c A - B / C 
TOTAL DRY NUMBER OF AVERAGE DRY BIOMASS 

FRY WEIGHT FRY WEIGHTED FRY WEIGHT WEIGHT {mg) 

(0) (moL 

o.oms 
n n n n 

^̂M 
l a  ̂  

un ^ 
'̂'̂ ^%&H(r̂ '̂> 

\^ 
\ 
\ I.IOfe 

0-mi^ M ^ US -̂] / 
o.oiots . ^ i  O i:ots / 

o.oVmo • \ ^ 1  3 I.W y 
O.OOH% >  ^ A A , A 

\ i.-?^o 
O.oipps V^..^"^ IISO / 
6.01175 . ^ i  ̂  LtMt 1 
d^oo:ju \ 1 ,3. WO \ ^ 
o.oms ^ j m e p '  ' V ^./7J 

o.onej - ^ ( 
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Great Lakes Environmental Center 
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