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Edward G. Foree, Ph.D., P.E.

Lexdingion, Kentucky

@ John S. Tapp, Ph.D., P.E., L.S.

COMMONWEALTH TECHNOLOGY, INC.

Environmental and Narura! Resources Consulting and Analytical Services

Louisville, Kentucky Grayson, Kentueky

BIOMONITORING JOB NOQ: 4006/EPA 4086 - Chronic Study WGCCES?"E:'?C_ 'F/.!JfSh'f'A

SAS 1109
- ' LETCESTE. MA
l. INTRODUCTION
Facility: Region! NPDES Permit No: N/A
Contact: Ms. Cindy Schreyer Phone No: (703) 518-1386
Receiving Stream: N/A Contact: Biliie Rogers
Laboratory: Commonwealth Technolagy, Inc. JUL 4 \99\-

2520 Aegency Road Pe Kl AS OF
Lexington, Kentucky 40503-29681 ) ;
(608) 276-3506

l. SAMPLES (EFFLUENT AND DILUTION WATER)

1. Effluent
Sample Point: Final Effluent
Collection Dates and Times: 06/03/31/7:25AM; G6/05/91/7:45AM; 06/07/91/12:26AM
Collection Method: 24 Hour Composite
Physical and Chemical Data: See Attached Data Sheet in Appendix A

2. Dilution Water
The water used for dilutions and control was a moderately hard reconstituted water adjusted to pH 7.8.
The physical and chemical data of the dilution water is reported in Appendix A.

. TEST METHODS

Test Method: "Short-Term Methods for Estimating the Chronic Taxicity of Effluents and Receiving Waters
to Freshwater Organisms® EPA/S00/4-39/001.

Deviations from methods, if any, and explanation: After warming the samples to 25°C the samples with
dissolved oxygen {D.0.) readings greater than 100 percent saturation were aerated slowly until D.O. was
less than 100%.

Date and Time Test Started: 05/04/21 (6:30PM); 06/04/91 (6:00FPM)

Date and Time Test Terminated: 06/12/81 (7:15PM); 06/11/81 (5:00PM)
Test Chambers: Refer to Taile 1

Volume used per Chamber: Reler o Table 1

Numkber of Organisms per Chamber: Refer Table 1

HNumber of Replicates per Concentrations: Refer to Table 1

Acclimation of Qrganisms: Refer to Tabie 1

Test Temperature (mean and range): Cultured at test temperature, 25° + 1°C




V. TEST ORGANISMS

Name: Cericdaphnia dubia; Fimephales promelas

Age: Less than 24 hours; 2 days

Source: Stock N; Stock F

Life Stage: Neonate; ;luvenile .
Mean Length and Weight (if applicabie): N/A

V. QUALITY ASSURANCE

Standard Toxicant: Sodium Chicride

Date and Time of Most Recent Test:

Ceriodaphnia dubia 06{12/91 (3:30PM)
Fimephales promelas 06/06/91 {1:00PM)

Dilition Water Used: Reconstituted Water, 10% Perrier Water

Results: Ceriodaphnia dubia - LCy, {48 hrs) = 2846 mg/ NaCl
Pimephales promelas - L.C,, (96 hrs) = 6587 mag/l. NaCl

Results are in acceptable range as determined by laboratory's testing program.
VL. RESULTS y L. o~ ;e
State Permit Limits: N/A; NOEL: N/A (Rwe™
Test Results: Toxicity was indicated with the Ceriodaphnia dubia and the fathead minnow. The NOEC
for the Ceriodaphnia dubiawas 6.25% effluent concentration. The NOEC for the fathead minnow was 50%
effluent concentration. The LOEC, EC,,, and the Chronic Values are presented in Table 2.
Data Tables and Analysis: Presented in Table 2
Indicate Statistical Methods Used: Presented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A.
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TABLE 1

SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST
METHOD: EPA 600/4-89/001

in the control concentration

Cariodaphnia dubia Pimephales promelas
Method: 1002.0 Method: 1000.0
L Test Type: Static-Renewal Static-Renewal
2 Temparature: 25'+ 1"C 25° 3 1°C
Light Quality: Ambient laboratary Armbient laboratary
Blumination (cool Hlumination {cool
white) white)

4, Light intensity: Approx. 100 ft-¢ Approx. 100 ft-¢

5. Photoperiod: 8 hrs. dark, 16 hrs. B hrs. dark, 16 hrs.
light light

6. Test Chamber Size: 30 mis 270 mi

7. Test Salution Volume: 15 mifreplicate 200 mireplicate

8. Aenewal of Test Concentrations: Dally Daity

- Age of Test Organism: Less than 24 hours 1-2 days -

10. No. of Test Organiisms per Chamber: 1 10

. No. of Replicate Chambers per Concentration: 10 3

12, Feeding Regime: Fed YCT (yeast suspension) Fed brine shrimp naupli
& Sefenastrum minutum in a concentrated suspension:
(algae} suspension daily, twice daily.

13. Aeration: Samples with 0.C. greater Sarrples with D.O. greater han 1009%
than 100% saturation were than 100% saturation wera aserataed
aerated

14, Dilution Water: Reconstituted water {10% Reconstituted water (10%
Perrier water) Perrier water)

18. Effluent Concentrations: 100%, 50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,
6.25% 6.25%

16. Test Duration: 7 days or until 60% of the 7-days
the control females have 3
broods

17. Effects Measured: Survival and Reproduction Survival and Growth

18, Test Acceptability: BO% or greater survival 809 or greater survival

in the contral concentration




TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS
SAMPLES COLLECTED JUNE 3, 5, and 7, 1991
EPA NO: 4086

. Survival Data Analysia Reproduction Data Analysls
Test Sample Test % Survivsl by Days Avarage #
QOrganlsm iD Concentration 1 2 3 4 s @& T B Tox. Mathod Young Tox, Mathod
%} Produced
Cerlodaphnia Conirol 100 300 100 100 100 100 100 100 25
dubla :
Final Effluent 6.25 100 100 100 100 100 00 90 90 No Inspaction a7 No Inspactian
128 100 100 100 100 100 100 100 100 No Inspection " You Dunnalt's
25 100 100 100 100 100 100 100 100 No Inspeciion 6 Yes Dunnati'e
50 100 100 JOO BO O O O O Yes Inspacilon N/A H/A NIA
100 a 0 o 0 D 0 ©0 O Yes Inspaction N/A NIA NIA
Finding: MNOEC = 8.25% EHluent Concentrallon,
LOEC = 12.5% EHNluent Concenivsllon,
ChV = B.8% Etfluent Concentrailon,
EC,, = 35% Effluent Concantrailon,
Toxleity
Survival Data Analysis Growlh Dala Anslysly
Tesl Sample Test % Survival by Days Averagns WL.
Organlam 1D Concenirsiion 1t 2 3 a4 § 8 7 Tox. Mathod par Larvas Tox. Method
i) B (mg)
Fathaad Control 100 100 100 S57 93 87 80 e aen 0.29 e .-
Minnow
Finat EHluent - 625 100 100 100 100 97 93 B3 No Inspeciion 0.36 No Inapaciion
12.5 100 100 100 100 100 100 07 No Inspsction 0.38 No Inapecilon
25 100 100 97 97 87 67 07 No Inspaclion 0.04 No Inspaction
50 100 100 400 B7 90 90 8O No Inspaciion 0.25 Ne Dunnsit's
100 63 37 10 10 3 o 0 ¥as Inspoclion N/A N/A N/A

Finding: HOEC = 50% Efftuen Concenivalion,
LOEC = 100% Etllusnt Concentrailon,
ChY = T1% EHluenl Concentration,
EC,, = 85%EHiuent Concentrailon,
Toxlelty

v P s



Blackstone River Survey
Worcester Finishing, Leicester, Ma.

CHEMICAL ANALYSIS OF TOXICITY SAMPLES
24-hr time-composite samples

ANATLYTICAL RESULTS

Collection Dates
PARAMETERS 06/03/91 06/05/91 06/09/91

|
i
i
i
|
I
i
Al 1.1 0.95 1.0
l cd ND - 0.005 0.009
I' Ca 1.6 2.1 4.8
| Cr ND ND ND
I Cu 0.775 0.700 0.900
]
I
|
]
]
i
i
i
i

Pb 0.001 0.001 0.002

Ni ND ND 0.02
Zn 0.082 C.067 0.088
N-NH% 0.66 0.54 0.760

TS 5,800 | 5,900 6,100
§,000D

TS3S 39 32 30
31D

TCOC 76 73 89

Alk.(as mg/1 Calny) 340 350 350

NOTES: D= Sample Duplicate TOC= Total Organic Carbons
TS= Total Solids Alk.= Alkalinity

ND= Below minimum detectable level TS8S= Total Suspensed Solids



Edward G. Foree, Ph.D., P.E. @ ' John S. Tapp, Ph.D., P.E.,L.S.

- COMMONWEALTH TECHNOLOGY, INC.

Envirenmental and Naturgl Resources Consulting and Anolytical Services

Lexington, Kentucky Louisville, Kentucky Grayson, Kentucky
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BIOMONITORING JOB NO: 4006/EPA 4090 - Chronic Study }/g(0 Platine
SAS 1109 -

“Worteater, M

I INTRODUCTION
o

Facility: Region ! NPDES Permit No: N/A N
| N
Contact: Ms. Cindy Schreyer Phone No: (703) 519-1386 . <
| @
Receiving Stream: N/A Contact: Billie Rogers \\Pr:
o¥

Laboratory: Commonwealth Technology, Inc.
2520 Regency Road
Lexington, Kentucky 40503-2961
(606) 276-3506

II. SAMPLES (EFFLUENT AND DILUTION WATER)

1, Effluent
Sample Point: Finat Effluent ‘ '
Collection Dates and Times: 06/03/91/9:30AM; 06/04/91/11:45PM; 06/06/91/11:00FPM
Collection Method: 24 Hour Composite
Physical and Chemical Data: See Attached Data Sheet in Appendix A

2. Dilution Water
The water used for dilutions and control was a moderately hard reconstituted water adjusted to pH 7.8.
The physical and chemical data of the dilution water is reported in Appendix A.

Hl. TEST METHODS . -

Test Method: "Short-Term Methads for Estimating the Chronic Toxicity of Effluents and Receiving Waters
to Freshwater Organisms™ EPA/600/4-89/001. . .

Deviations from methods, if any, and explanation: Sampies with dissolved oxygen greater than 100
percent saturation, after warming, were aerated slowly untit D.O. was below 100%.

Date and Time Test Started: 06/04/91 (7:15PM); 06/04/91 (7:30PM)

Date and Time Test Terminated: 06/12/91 (5:55PM}; 06/11/91 (6:00PM)
Test Chambers: Refer to Table 1

Volume used per Chamber: Refer to Table 1

Number of Organisms per Chamber: Refer Table 1

Number of Repiicates per Concentrations: Refer to Tabie 1

Acclimation of Organisms: Refer to Table 1

Test Temperature (mean and range): Cultured at test temperature, 25° + 1°C




TABLE 1

SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST

METHOD:

EFPA 600/4-89/001

Carlodaphnia dubia
Method: 10020

Pimephales promelas
Method: 1000.0

10.

11.

12.

13.

14.

15,

16.

17.

18

Test Type:
Temperature:

Light Quality:

Light Intensity:

Photoperiod:

Test Chamber Siza:

Test Soiutiont Volume:

Renewal of Test Cencentrations:

Age of Test Qrganism:

No. of Test Organisms per Chamber:

No. of Repiicate Chambers per Concentration:

Feeding Regime:

Aeration:

Dilution Water:

Effluent Concentrations:

Test Duration:

Effects Measured:

Test Acceptability:

Static-Renewal
25+ 1°C

Ambient laboratory
lumination (ccol
white)

Approx. 100 ft-c

8 hrs. dark, 16 hrs.
light

30 mis

15 mireplicate

Daily

Less than 24 hours

1

10

Fed YCT {yeast suspension)
& Selenastrum minutum
{algae) suspension daily.
Samples with D.O. greater
than 10Q% saturation were
aerated.

Reconstituted water (10%
Perrier water)

100%, 50%, 25%, 12.5%,
6.25%

7 days or until 60% of

the control females have 3
broods

Survival and Reproduction

B0% or graater survival
in the control concentration

Static-Renewal
725' + 1°C

Arrbient laboratory
fllumination {cool
white)

Approx. 100 ft-¢

8 hrs, dark, 16 hrs.
light

270 mi

200 mi/replicate
Daily

1-2 days

10 |

3

Fed brine shrimp naupli
in a concentrated suspension
twice daily.

Samples with D.0Q. greater
than 100% saturaticn were
aerated.

Reconstituted water (10%
Perrier water)

100%%, 509, 25%, 12.5%,
6.25%

7-days

Survival and Growth

80% or greater survival
in the control concentration
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V. TEST ORGANISMS

Name: Ceriodaphnia dubia;, Pimephales promelas
Age: Less than 24 hours; 1 day

Source: Stock N; Stock F

Life Stage: Neonale; Juvenile

Mean Length and Weight (f applicable): N/A
V. QUALITY ASSURANCE

Standard Toxicant: Scdium Chlaride

Date and Time of Most Recent Test:

Ceriodaphnia dubia 08/12/91 (5:30PM)
Pimephales promelas 08/06/91 (1:00PM)

Dilution Water Used: Reconstituted Water, 10% Ferrier Water

Hesults: Ceriodaphnia dubia - LC, (48 hrs) = 2846 mgA NaCi
Pimephales promelas - LC (96 hrs) = 6176 mg/L NaCi

Results are in acceptabie range as determined by laboratory’'s testing program.
VI. RESULTS
NI -C LCSO-

State Permit Limits: N/A; NQEL: N/A

Test Results: Toxicity was indicated with the Cenodaphma dubia and the fathead minnow. The NOEC
for the Ceriodaphnia dubia was <6.25% effluent concentration. The NOEC for the fathead minnow was
50% effiuent concentration. The LOEC, EC,, and the Chronic Values are presented in Table 2.

Data Tables and Analysis: Presented in Table 2

Indicate Statistical Methods Used: Presented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A.



TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS
SAMPLES COLLECTED JUNE 3, 4, and 6, 1991
EPA NO: 4090

Survival Dala Analysls Reproduction Data Analyels

Teoat Sample Tasl % Survival by Days Avarage #
Organlsm D Concontralion t 2 3 4 85 6 7T 8 Tox. Methad Young Tox. Method
(%) - Produced
Carlodaphnia Conlrol 100 100 100 100 100 100 10D 100 - N/A
dubla
Final Efluant 6.25 100 70 70 70 70 70 10 80 Yes  Fishers NIA NIA NiA
125 100 0 o O 0 a0 0 O Yas  Inspacion NIA NIA NIA
25 i o0 0 o o0 a o 0o Yos  Inspaction NIA NIA NIA
50 0 o o 0 0 o0 o0 O ¥es Inspaction N/A N/A, NIA
100 4 o o o6 O o © O Yas  Inspeciion NJA NFA N/A
Finding: MOEC ¢ 6.25% Etflueni Canceniration,
LOEC » 6.25% EHuent Conceniration,
ChV > 8.25% Efflusnt Concentration,
EC,, < 8.25% EHluent Concentration,
Toxlclty
Survivel Dala Analysis Growth Data Analysis
Tesi Samples Tont % Survivsl by Days Aversge Wt,
Organtsm i} Concantration t 2 3 a4 55 & 7 Tox. WMWethod per Larvas ‘Tox, Mathod
(%} (mg)
Fathoad Control 100 100 100 100 93 BY 67 e 0.29 . e
Minnow
Final Effluent .25 100 100 100 67 97 93 893 Mo  Inspection 026 HNo Inspection
125 100 100 97 97 97 63 93 No Inspection 027 No Inspaciion
25 00 97 97 97 87 931 97 Mo Inspeciion 0.36 No Inspaction
50 00 100 100 90 60 BY BT No Inspeaciion 0.37 No nspection
100 &7 20 17 11 Ar 17 17 Yasz  Inspeciion N/A NfA N/A
Finding: HOEC = 50% EMluent Concentralion,

LOEC = 100% Efflueni Concentralfan,
ChV = T1% Effiuent Concentrallon,
EC,, > 100% EHiuent Concentrailon,
Toxlclty




Blackstone River Survey
New Fngland Plating, Worcester, Ma.

CHEMICAL ANALYSIS OF TOXICITY SAMPLES
24-hr time-composite samples

ANALYTICAL RESULTS
(mg/1 unless otherwise noted)

Collection Dates

PARAMETERS 06/03/91 06/04/91 06/06/81

Al 0.02 0.05 . ND
0.01D

cd 0.017 ND ND
{.005D

Ca 320 140 120
140D

Cr 0.021 ND ND
NDD

Cu 0.080 0.083 0.063
0.078D

Pb 0.001 0.001 ND
NDD

Mg 0.38 2.2 0.065
2.2D

Ni 0.44 0.23 0.22
0.25D

Zn 0.743 0.757 0.871
0.789D

N-NH4 8.1 ie 7.4

TS 2500 3,200 2,700

TsS 4.0 © 5.7 7.0

ToC 31 23 23

Alk.(as CaOQ;) 110 110 90

NOTES: D= Sample Duplicate TOC= Total Organic Carbon

TS= Total Solids Alk.= Alkalinity '
ND= Below minimum detectable level TSS= Total Suspensed Solids
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Edward G. Foree, Ph.D., P.E. @ John S. Tapp, Ph.D., PE,, LS.

COMMONWEALTH TECHNOLOGY, INC.

Environmental and Naturaf Resources Consulting and Araiytical Services

Lexington, Kentucky ' Louisville, Kentucky nBRwPA D Grayson, Kentucky
BIOMONITORING JOB NO: 4006/EFPA 4089 - Chronic Study
SAS 1109 UPPC«f&tgm WPAD
. INTRODUCTION . Mill boraf HA
Facility: Regioni NPDES Permit No: N/A . O.K:' 2° -r Jui & ‘991‘
Contact: Ms. Cindy Schreyer Phone No: (703} 5§19-1386
Receiving Stream: N/A Contact: Billie Rogers

Lahoratory Commanwealth Technology, Inc.
2520 Regency Road
Lexington, Kentucky 40503-2981
(606) 276-3506

H. SAMFLES (EFFLUENT AND DILUTION WATER)

1. Effluent
Sample Point: Final Effluent
Collection Dates and Times: 06/03/91/8:27AM; 06/05/91/8:15AM; 06/07/91/12:30AM
Collection Method: 24 Hour Composite
Physical and Chemical Data: See Attached Data Sheet in Appendix A

2. Dilution Water
The water used for dilutions and control was a moderately hard reconstituted water adjusted to pH 7.8.

The physical and chemical data of the dilution water is reported in Appendix A,

. TEST METHODS - -

Test Method: "Short-Term Methods for Esnmatlng the Chronic Toxicity of Effluents and Receiving Waters
to Freshwater Orgamsms EPA/600/4-89/001.

Deviations from methods, if any, and explanation: Samples with dissolved oxygen readings greater
than 100 percent saturation, after warming, were aerated slowly until D.Q. was below 100%.

Date and Time Test Started: 06/04/91 (7:30PM); 06/04/91 (7:00PM}

Date and Time Test Terminated: 06/12/91 (6:33PM); 06/11/91 (6:00PM)

Test Chambers: Refer to Table 1

Volume used per Chamber: Refer {0 Table 1

Number of Organisms per Chamber: Refer Table 1

Number of Aeplicates per Concentrations: Refer to Table 1

Acclimation of Organisms: Refer to Table 1

Test Temperature (mean and rangej: Cultured at test temperature, 25° + 1°C




TABLE 1

SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST

METHOD:

EPA 600/4-89/001

Cariodaphnis dubla

Pimephalss promelas

in the controi concentration

n the conirol concentraticn

Method: 1002.0 Methed: 10000 .
1. Test Type: Static-Renewal Static-Renewal
2 Temperature: 25' £ 1°C 25+ 1°C '
3. Light Quality: Ambient labaratory Ambient laboratory
illumination (cool ilumiration {cool . .
white) white)
4. Light Intensity: Approx. 100 ft-¢ Apprax. 100 ft-¢ I
£, Photoperiod: 8 hrs. dark, 16 hrs. 8 hrs. dark, 16 hrs.
light light
E. Test Chamber Size: 30 mis 270 mi l
7. Test Solution Volurne: 15 mi/teplicate 200 mireplicate
8. Renewal of Test Concerntrations: Daily Daily l
L} Age of Test Organism: Less than 24 hours i-2 days
10. No. of Test Organisms per Chamber: 1 10 l
11 No. of Replicate Chambers per Concsntration; 10 3 I
12 Feeding Regime: Fed YCT (yeast suspension) Fed brine shrimp naupli
& Sslenastrum minutum in 2 concentrated suspension
{algae) suspensian daily, twice daily. l
13. Aeratiom: Samples with D.O. greater Samples with D.0. greater
than 100% saturaticn were than 100% saturation were
aerated. aerated. l
14, Dilution Water; FReconstituted water {10% Reconstituted water {10%
Perrier water) Perrier water) l
15. Effluent Concentrations: 100%, 50%, 25%, 12.5%, 100%, 5C%, 25%, 12.5%,
6.25% 6.25%
16. Test Duration: 7 days or urtit 60% of 7-days l
the control females have 3
broods
17. Effects Measured: Survival and Reproduction Survival and Growth '
18. Test Acceptability: 80% or greater survival % or greater surviva! l



IV. TEST ORGANISMS

Name: Ceriodaphnia dubia;, Pimephales promelas -
Age: Less than 24 hours; 1 day

Source: Stock N; Stock F

Life Stage: Neonate: Juveni!e;

Mean Length and Weight {if applicable): N/A

V. QUALITY ASSURANCE

Standard Toxicant: Sodium Chloride

Date and Time of Most Recent Tes;t:

Ceriodaphnia dubia 06/12/91 (5:30PM)
Pimephales promelas Q6/06/91 (1:00PM)

Dilution Water Used: Reconstituted Water, 10% Perrier Water

Results: . Ceriodaphnia dubia - LC,, {48 hrs) = 2846 mg/l NaCl
Pimephales promeias - L.Cg {96 hrs) = 8587 mg/L NaCl

Resulls are in acceptable range as determinad by laboratory’s testing program. '
VI. RESULTS

State Permit Limits: N/A; NOEL: N/A

Test Resufts: No toxicity was indicated with the Ceriadaphnia dubia or the fathead minnow. The NOEC
values for the Ceriodaphnia dubia and the fathead minnow were >100% effluent concentration. The LOEC,
EC,, and the Chronic Values are presented in Table 2.

Data Tables and Analysis: Presented in Table 2

Indicate Statistical Methods Used: Presented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A.



TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS
SAMPLES COLLECTED JUNE 3, 5, and 7, 1991
EPA NO: 4089

Survival Dala Analysls ‘ Reproduction Data Analysia
Teost Sampls Tesl % Survival by Days Aversge #
Organism tD Conceniration 1 2 3 4 6 & T & . Tox. Meihod YoungTox.Miyd
{*A) - Produced
Cearfodaphnia Coninol - 100 100 100 100 100 100 100 100 .- .- 25 s e
dubla ‘
Final Effluent 8.25 100 80 80 80 BC 58O BO A0 No Inspaction 20 No Inspecilon
125 100 100 100 100 100 100 100 100 No Inspactlon ao No Inspeciion
25 100 100 160 60 B0 90 60 00 No Inspection 23 No Inspaction
50 ’ 100 50 80 90 90 90 8BGO BO No Inspacilon 21 No Inspection
100 o0 90 90 8O BO BO BO 70 No Inspactlon 18 No Dunneit's
Finding: NOEC > 100% Effiuent Conceniration,
LOEC > 100% Etftuent Conceniration,
Ch¥Y = 100% Etfluent Concentration,
EC,, » 100% Etlluani Concentratlon,
No Toxlelty
Survival Dala Analysls Growih Data Analysia
Tesnl Sampls Tesl % Survivsl by Days Avarage Wi,
Organism I Conceniration 1 2 a2 4 8 & 7 Tox. Method per Larvee Tox. Mathod
(%) (mg)
Fathead Conlrol - 97 97 97 97 97 90 90 e 0.26 e
Minnow
Final Etfluent 6.25 oy 67 97 97 97 03 @60 No Inspaction 0.19 Na Inspection
125 93 83 93 93 63 83 $§0 No Inspaciion 0.25 No Inspaction
25 97 97 90 S0 90 S50 90 Na Inspeclion 0.18 No inspacilon
50 100 100 97 93 93 93 90 No Inspacilon 0.16 Mo Inspaction
100 97 93 93 93 93 90 90 No Inspection 0.25 No Dunnelt's

Findlng:  NOEC > 160% EMluent Concentrsllon,
LOEC » 100% Effluant Concenirailon,
Ch¥ = 100% Effluent Conceniralion,
EC,, » 100% Effluent Conceniration,
No Toxlclty




Edward G. Fr:ircc, Ph.D., P.E. @ John S. Tapp, Ph.D.,P.E LS.

COMMONWEALTH TECHNOLOGY, INC.

Environmental and Natural Resources Consulting and Analytical Services

Lexington, Kentucky . Louisville, Kentucky Grayson, Kentucky

BIOMONITORING JOB NO: 4006/EPA 4189 - Chronic Study

SAS 1109 UpperblackStone
; XS,
L. INTRODUCTION Wale/ Pollutesr Mbalepaso=
Dishret
Facility: Region | NPDES Permit No: N/A
Contact: Ms. Cindy Schreyer Phone No: (703) 519-1386
Recelving Stream: N/A Contact: Billie Rogers

Laboratory: Commonwealth Technology, Inc.
2520 Regency Road
Lexington, Kentucky 40503-2961
(606) 276-3506

I, SAMPLES (EFFLUENT AND DILUTION WATER)

1. Effluent :
Sample Point: Final Effiuent
Collection Dates and Times: 08/05/91/6:55AM; 08/07/91/5:40AM; 08/09/91/5:40AM
Collection Method: 24 Hour Composite
Physical and Chemical Data: See Attached Data Shest in Appendix A

2. Dilution Water
The water used for-dilutions and control was a moderately hard reconstituted water adjusted to pH 7.8.
The physical and chemical data of the dilution water is reported in Appendix A.

. TEST METHODS

Test Method: "Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters
to Freshwater Organisms® EPA/B00/4-89/001.

Deviations from methods, if any, and explanation: After warming the samples to 25°C the samples with
dissolved oxygen (D.0.) readings greater than 100 percent saturation were aerated slowly until D.O. was
less than 100%.

Date and Time Test Started: 08/06/91 (4:00PM); 08/06/91 (4:00PM)

Date and Time Test Terminated: 08/13/91 (4:20PM); 08/13/21 (4:00PM)
Test Chambers: Refer to Table 1

Yolume used per Chamber: Refer to Table 1

Number of Organisms per Chamber: Refer Table 1

Number of Replicates per Concentrations: Refer to Table 1

Acclimation of Organisms: Refer to Table 1

Test Temperature (mean and range): Cultured at test temperatura, 25° 3 1°C




TABLE 1

SUMMARY OF TEST CONDITIONS FOH CHRONIC TOXICITY TEST
METHOD: EPA 600/4-89001

Cetiodaphnlia dubla Pimephales promalas
Method: 10020 Method: 1000.0

1. Tast Type: Static-Aenewal Static-Renewal

2 Temperature: 25"+ 1°C 25"+ 1°C

3. Light Quallty: Amblent labaratory Ambiert labomtory
fitumination {cool Hlumination (coc!
whita) white)

4, Light Intensity: Approx. 100 ft-¢c Approx. 100 ftc

5. Photoperied: 8 hrs. dark, 16 hrs. 8 hrs. dark, 16 hrs.
light fight

8. Test Chamber Size: 30 mis 270 mi

7. Test Solutlon Volume: 15 mireplicate 200 mifreplicata

B. Renewal of Test Concentrations: Daily Daity

8. Age of Test Organism: Less than 24 hours 1-2 days

10, No, of Test Organisms per Chamber:- 1 10

11. No. of Replicate Chambers per Concentration: 10 3

12, Feeding Regime: Fed YCT (yeast suspsnsion) Fed brine shrimp naupii
& Selanastrum minutum In a concentrated suspension
(algae) suspensicn daily. twice daily.

13 Aerzatior: Sarmples with D.O. greater Samplas with D.C. graatar
than 100% saturation were than 100% saturation were
aarated acrated

14, Dilution Water: Reconstituted water (10% RAsconstituted water (10%
Perrier water) , Perrier water)

15. Effluent Concertrations: 100%, 50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,
6.25% 8.25%

16, Tast Durstion: 7 days or urtil 603% of 7-days

’ the control females have 3
broods
17. Effects Measurad: Survival and Reproduction Survival and Growth
18. Tast Acceptabliity: 80% or greater survival 80% or greatar sutvival

in the control concantration

in the control concentration




V. TEST CRGANISMS

Name: Cericdaphnia dubia; Pimephales promelas
Age: Less than 24 hours; 2 days

Source: Stock N; Stock F

Life Stage: Neonate; Juvenile

Mean Length and Weight (if applicable): N/A
V. QUALITY ASSURANCE

Standard Toxicant: Sodium Chioride

Date and Time of Most Recent Test:

Ceriodaphnia dubia 08/05/91 (1.00PM)
Fimephales promelas 08/06/91 (9:00AM)

Dilution Water Used: Reconstituted Water, 10% Perrier Water

Results: Ceriodaphnia dubia - LC,, (48 hrs) = 2261 mg/l NaCl
Fimephales promelas - LGy, (96 hrs) = 7227 mg/L NaCl

Results are in acceptable range as determined by laboratory’s testing program.

Vl. RESULTS

State Permit Limits: N/A; NOEL: N/A

Teat Results: Toxicity was indicated with the Ceriodaphnia dubia. No toxicity was indicated with the
fathead minnow. The NOEC for the Cenodaphnia dubia was 50% effluent concentration. The NOEC for
the fathead minnow was >100% effluent concentration. The LOEC, EC,, and the Chronic Values are
presented in Table 2.

Data Tables and Analysis: Presented in Table 2

Indicate Statistical Methods Used: Presented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A.



TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS

SAMPLES COLLECTED AUGUST 5, 7, AND 9,
EPA NO: 4189

19917

Survival Data Analysts Reproduction Data Analysis
Test Sample Test “% Survivsl by Days Average §
Organism D Concentrailon 1 2 3 4 & 8 7T Tox. Method Young Tox. Method
%) Produced
Cearlodaphnia Control .- 100 100 100 100 100 100 100 e - 22 e =
dubda
Final Etfiuent 8.25 100 100 100 100 100 100 100 No  Inspection 34 No Ingpaction
126 100 100 100 100 100 100 90 No Inspaciion 20 HNo Inepaction
25 100 100 100 100 100 100 100 No . Inspection 30 Mo Inepaction
50 100 100 100 100 100 100 100 No inepaction 28 No Inspaciion
100 1006 1o0e 100 100 100 {00 70 Na Inspaclion 14 Yon Inapaction
Finding: NOEGC = 50% Efflueni Concentfration, *
LOEC = 100% Effiusind Concentratlon,
ChV = 70.7% Etfluent Concentration,
EC, > 100% Effluent Concentration,
ToxlcHy
Survival Dala Analysls Growth Dala Analysis
Tosl Sample Test % Survival by Days Average Wi,
Organlam 1] Concentrstlon 1 2 3 4 &8 68 7 Tox. Meihod por Larvae Tow. Mathod
(%) (mg)
Fathoad Conirot 100 100 100 97 97 80 €0 0.42
Minnow :
Fina! Etffuent 8.25 100 100 100 €3 03 93 03 No Inspection 0.50 No Inapaction
125 100 100 100 93 93 03 93 No  Inepection 0.50 No fnspection
25 100 100 100 87 97 ©O7 07 No Inspaction 0.54 No inspection
50 100 100 97 93 983 83 Q3 No Inspection 0.34 No Dunneti's
100 100 100 97 &7 897 87 87 Mo Inspection 0.4 HNao Dunnetl's
Finding: HOEC » 100% EMusnl Concentrailon,

LOEC » 100% Effluent Concentrafion,
ChV = 100% Effluent Concentralion,
EC,, > 100%EHiuent Concentrallon,
No Toxkcity




Blackstone River Survey
Upper Blackstone WPAD, Millbury, Ma.

CHEMICAL ANALYSIS OF TOXICITY SAMPLES
24-hr time-composite samples

ANALYTICAL RESULTS
{mg/l unless cotherwise noted)

Collection Dates

PARAMETERS 06/03/91 06/05/91 06/07/91 08/05/91 08/07/91 Q9/09/91
Al 0.05 0.05 0.08 0.043 0.039 <0.020
cd ND 0.005 0.005 0.019 0.0044  0.022
Ca 18 19 28 19 20 21
Cr ND ND ND <0.0050 <0.0050 0.0050
Cu 0.058 0.043 0.048 0.037 0.041 0.036
Fb 0.0035 ND 0.004 0.0025 0.0033 0.0020
Mg 3.5 4.9 3.8 2.7 3.0 3.1
Ni p.02 0.03 0.03 0.042 0.087 0.17
Zn 0.041 0.054 0.070 Q.12 0.12 0.10
N-NH4 ) 1.3 0.72 .77 0.28 0.34 G.18
0.72D

T5 300 320 370 300 320 340
133 4.0 5.0 6.0 <5 <5 <3
TCC 8.9 9.1 B.2 8.1 11 8.8
Alk.{mg/1 CaCO) 40 36 36 31 3s 30
Notes: ND= Below minimum detectable level(MDL)

D= Sample Duplicate Alk.= Alkalinity

TS= Total Sclids TSS= Total Suspensed Solids

TOC= Total Organic Carbaons



. Edward G. Foree, Ph.D., P.E. @ John 5. Tapp, Pa.D., P.E., L.5.

COMMONWEALTH TECHNOLOGY, INC.

Environmental and Notural Resources Consulting and Analytical Services

! Lexingion, Kentucky Louisville, Kentucky Grayson, Kentucky

BIOMONITORING JOB NO: 4006/EPA 4088 - Chronic Study  Milbuyu, e tie
SAS 1109 ‘ J

L. INTRODUCTION

Facility: Region | NPDES Permit No: N/A
Contact: Ms. Cindy Schreyer Phone No: (703} 519-1326

- Receiving Stream: N/A Contact: Billie Rogers ' 1%
- | okjas oF JU ¢
Laboratory: Commanweatth Technology, Inc.
2520 Regency Road
Lexington, Kentucky 40503-2961
{606) 276-3506

. SAMPLES (EFFLUENT AND DILUTION WATER)

' 1. Effluent
: Sample Point: Final Effiuent
I Collection Dates and Times: 06/03/91/9:03AM; 06/05/91/8:50AM; 06/07/81/10:20AM
Collection Method: Grab
Physical and Chemical Data: See Attached Data Sheet in Appendix A

2. Dilution Water
The water used for dilutions and contro! was a moderately hard reconstituted water adjusted to pH 7.8.

The physical and chemical data of the dilution water is reported in Appendix A.

. TEST METHODS

Test Method: "Short-Term Methods for Estimating the Chronic Toxicty of Effluents and Receiving Waters
. to Freshwater Qrganisms® EPA/G00/4-89/001,

Deviations from methods, if any, and explanation: Samples with dissalved oxygen (D.O.) greater than
100 percent saturation, after warming to 25°C, were aerated slowly until D.0. was less than 100%.

Date and Time Test Started: 06/04/91 (7:30PM); 06/04/91 (7:00PM)

Date and Time Test Terminated: 06/12/91 (7:00PM); 06/11/91 (6:34PM)

Test Chambers: FRefer to Table 1

Volume used per Chamber: Refer to Table 1

Number of Organisms per Chamber: Refer Tabls 1

Number of Replicates per Concentrations: Refer to Table 1

Acclimation of Grganisms: Refer {0 Tatle 1

Test Temperature {mean and range): Culiwred at test temperature, 25° + 1°C




TABLE 1

SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST
METHOD: EPA 800/4-89/001

Pimephales promelas

Ceariodaphnia dubla
Method: 1002.0 Method: 1000.0

1. Test Type: Static-Renewal Static-Renewal

2. Temperature: 25*+ 1°C 25'+1°C

3. Light Quailty: Arrbient laboratory Ambient laboratory
litumination (cool fiivmination {(cocl
white) white)

4, Light Intensity: Approx. 100 - Approx. 100 ft-¢

s, Photoperiod: 8 hrs. dagk, 16 hrs. 8 hrs. dark, 16 hrs.
light iight

8. Test Chamber Size: 30 mis 270 mi

A Test Solution Volume: 15 mlrepticate 200 mi/replicate

B Renswa) of Test Concentrations: Daily Daily

9. Age of Test Organism: Less than 24 hours 1-2 days

10. No. of Test Organisms per Chamber: 1 10

1. No. of Replicate Chambers per Concentration: 10 3

12 Feeding Regime: Fed YCT (yeast suspensicry) Fed brine shimp naupli

. & Selenastrum minutum in a concentrated suspension
(algae) suspension daily. twice daily.

13. Aeratian: Samples with D.Q. greater Samyples with D.Q. greater
than 100% saturation were than 100% saturation were
aerated - aerated

14,  Dilution Water: Reconstituted water (10% Reconstituted water (10%
Parrier water) Perrier water)

18. Effluent Concantrations: 100%, 50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,
£.25% 6.25%

16. Test Duration: 7 days or until 60% of the 7-days
the control females have 3
broods

17. Effects Measured: Survival and Reproduction Survival and Growth

18. Test Acceptability: 80% or greater survival 80% or greater survival

in the cantrol concentration

in the control concantration




V. TEST ORGANISMS

Name: Ceriodaphnia dubia, Pimephales promelas -
Age: Less than 24 hours; 2 days

Source: Stock N; Stock F

Life Stage: Neonate; Juvenile

Mean Length and Weight @f applicable): N/A

V. QUALITY ASSURANCE

Standard Toxicant: Sodium Chioride

Date and Time of Most Recent Test:

Ceriodaphnia dubia 06/12/91 (5:3GPM)
Pimephales promelas 06/06/91 (1:00FM)

Dilution Water Used: Reconstituted Water, 10% Perrier Water

Results: Ceriodaphnia dubia - LC, (48 hrs) = 2846 mg/ NaCl
Pimephales promelas - LC,, (96 hrs) = 6587 mg/L NaCl

Results are in acceptable range as determined by laboratory's testing program.

VI. RESULTS

State Permit Limits: N/A; NOEL: N/A

Test Resufts: Toxicity was indicated with the Cericdaphnia dubia. The NOEC was 50% effluent
cancentration. No toxicity was indicated with the fathead minnow. The NOEC was >100% effluent
concentratian. The LOEC, EC,,, and the Chronic Values are presented in Table 2.

Data Tables and Analysis: Presented in Table 2

Indicate Statistical Methods Used: Presented in Tabie 2

Raw Data: Bench Sheet Data is Presented in Appendix A.



TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS
SAMPLES COLLECTED JUNE 3, 5, and 7, 1991

EPA NO: 4088
Survival Data Analys!s Reprmduciion Data Analysls
Taat Sample Tast % Survivsl by Days Average #
Organlsm o Concanlrsilon i1 2 3 4 8 & 7 8 Tox. Mathod Young Tox, Melhod
{%) Produced
Ceriodaphnia Control - 100 100 100 D0 DO 100 100 100 e e 25 - s
dubia
Final Effluenl 6.25 100 100 100 100 100 100 00 80 No Inspection 40 Ho Inspeciion
125 100 100 100 100 100 100 100 90 No  Inspection as Mo Inspection
25 100 100 100 100 100 100 100 00 No Inspeaction a8 No Inspeciion
50 100 100 100 100 100 100 90 60 No Inspectlon n N/A Inspaction
100 100 100 100 100 80 30 30 30 Yas  Fishars NIA N/A N/A
, Finding: NOEC = B0% Effluent Conceniraiton,
LOEC = 100% Etfiuent Concantrallon,
ChV = T71% Etfluent Concontration,
EC,, = 082% EHluant Concentrallon,
Toxlelty
Suvival Data Anglysia Growth Dala Anslysls
Tesl Sample ‘ Test % Survivel by Days ' Average Wi,
Crganlem D Concentrallon 1 2 3 4 8 8 7 ) Tox, Melhod por Larvae Tox. Method
(%) (mg)
Fathead Conirol 100 100 100 97 93 87 80 0.29
Minnow
Flnal Efituenl 8.25 100 100 87 9r 47 63 00 Ha  Inspaciion 0.25 No Inspection
12.5 100 100 100 100 100 87 497 Na  Inspeciion 0.23 Mo Inspoction
25 100 100 100 100 &7 90 80 No Inspaciion 0.21 - Na Inspection
50 100 67 63 83 60 B3 A3 Mo Inspaciion 0.29 Na inspaction
100 100 100 B0 Y0 67 &0 60 No Dunnall's 0.28 Na Dunnett's

Finding:  NOEC » 100% ENfluerd Concentrsilon,
LOEC > 100% Efffuent Conceniration,
ChV = 100% ENluenl Conceniratlon,
EC,, > 100% EHlueni Concentrallion,
No Toxlclty




Blackstone River Survey

Millbury WWIP,

CHEMICAL ANALYSIS OF TOXICITY SAMPLES
24~hr time—composite samples

Mil

lbury, Ma.

ANALYTICAL RESULTS
{mg/l unless otherwise noted)

Collection Dates

PARAMETERS 06/03/91 06/05/91 06/07/91
Al 0.13 0.15 | 0.14
cd ND ND ) 0.004
Ca 18 16 18
Cr ND ND ND
Cu 0.088 0.083 0.078
Fb 0.011 0.006 0.004
Mg 3.3 3.0 3.3
Ni ND ND 0.01
Zn 0.056 0.144 0.109
N-NH4 4.0 39 20
TS 400 500 510
TSS 14 19 21
TOC 28 35 34
Alk. (as CaCO,) 62 90 84

- 0D

NOTES: D= Sample Duplicate

TS=

ND=

Total Solids

Below minimm detectable level

TOC= Total Organic Carbens

TS3= Total Suspensed Solids



Edward G. Foree, Ph.D., P.E. @ ‘ Johu S, Tapp, Ph.D.,, P.E., L.S.
]

COMMONWEALTH TECHNOLOGY, INC.

Enviraameniat and Netural Resources Conswlting ond Analytical Services
b

Lexington, Kentucky . Loutsville, Kentucky Crayson, Keatucky

BIOMONITORING JOB NO: 4006/EPA 4087 - Chronic Study < £/
SAS 1108 WW'T%—G? 99

I. INTRODUCTION - + ToxKlas OF

Facility: Region | NFDES Permit No: N/A
Contact: Ms. Cindy Schreyer Phone Na: {703) 519-1386 .
Receiving Stream: N/A Contact: Billie Rogers

Laboratory: Commonwealth Technology, Inc.
2520 Regency Road
Lexington, Kentucky 40503-2961
(608) 276-3508

. SAMPLES (EFFLUENT AND DILUTION WATER)

l 1. Effluent
Sample Point: Final Effluent
Collectiont Dates and Times: 06/03/91/9:35AM; 06/05/91/10:45AM; C6/07/91/11:10AM
I Collection Method: Composite
Physical and Chemical Data: See Attached Data Sheet in Appendix A

2. Dilution Water
The water used for dilutions and control was a moderately hard reconstituted water adjusted topH 7.8.

The physical and chemical data of the dilution water is reported in Appendix A.

il. TEST METHODS

Test Method: "Shaort-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters
to Freshwater Organisms" EPAJ600/4-89/001.

Deviations from methods, if any, and expianation: Samples with dissolved oxygen (D.0.) greater than
100 percent saturation after warming, were aerated slowly until D.O. was helow 100%.

Date and Time Test Started: 06/04/91 (7:30PM); 06/04/91 (6:30PM)

Date and Time Test Terminated: 06/12/91 (5:45PM); 06/11/91 (5:30PM)

Test Chambers: Refer to Table 1

Volume used per Chamber: Refer to Table 1

Number of Crganisms per Chamber: Refer Table 1

Number of Replicates per Cancentrations: Reler to Table 1

Acclimation of Organisms: Refer to Table 1

Test Temperature (mean and range): Cultured at test temperawre, 25° £ 1°C




TABLE 1

SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST

METHOD: EPA 600/4-89/001

Cariodaphnia dubls Pimaphalas promelas
Method: 1002.0 Method: 1000.0

1. Test Type: Static-Renewal Static-Renewal

2. Temperature: 25 £ 1°C 25'+ 1'C

3. Light Quailty: Arnbient laboratory Ambient [aboratory -
illurnination {cool illumination {cool
white) white)

4, Light Intensity: Approx. 100 ft-¢ Approx. 100 fi-¢

5. Photoperlod: 8 hrs. dark, 18 hrs. B hrs, dark, 16 hrs.
light light

E. Test Chamber Size: 30 mis 270 mi

7. Test Solution Volume: 15 mifreplicate 200 mifreplicate

8. Renewal of Test Concentrations: Daily Daity

9. Age of Test Crganism: Less thar 24 hours 1-2 days

10. No. of Test Organisms per Chamber: 1 10

11. No. of Replicate Chambers per Concentration: 10 3

12. Feeding Regime: Fed YCT {yeast suspension) Fed brine shrimp nauglii
& Selenastrum minutum In a eoncentrated suspension
(algae) suspension daily, twice daliy.

13. Aeration: Samples with D.O. greater Samples with D.0. greater
than 100% saturation were than 100% saturation were
aarated aerated

14. Dilution Water: Reconstituted water (10% Reconstituted water {10%
Perrier water) Perrier water)

15. Effluent Concentrations: 100%, 50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,
625% 6.25%

16. Test Duration: 7 days or until 60% of 7-days
the control females have 3
breods

17. Effects Measured: Survival and Reproduction Survival and Growth

18. Test Acceptability: % or greater survival 80% or greater survival

in the contral concentration

in the controi concentration




V. TEST ORGANISMS
Name: Ceriodaphnia dubia; Pimephales promelas -
Age: Less than 24 hours; 2 days

Source: Stock N; Stock F

_ Life Stage: Neonate; Juvenile

Mean Length and Weight (if applicable): N/A
V. QUALITY ASSURANCE

Standard Toxicant: Sodium Chloride

Date and Time of Most Recent Test:

Ceriodaphnia dubia 06/12/21 (5:30PM)
Pimephales promelas 06/06/31 (1:00PM)

Dilution Water Used: Reconstituted Water, 10% Perrier Water

Aesults: Ceriodaphnia dubia - LC, (48 hrs) = 2846 mg/l NaCl
Pimephales promelas - LC,, (96 hrs) = 8587 mg/L NaCl

Results are in acceptable range as determined by laboratory’s testing program,

Vvi. RESULTS

State Permit Limits: N/A; NOEL: N/A

Test Results: Toxicity was indicated with the Cerfodaphnia dubia. The NOEC for the Ceriodaphnia dubia
was 25% effluent concentration. No toxicity was indicated with the fathead minnow. The NOEC was
>100% effluent concentration. The LOEC, EC,,, and Chronic Vaiues are presented in Table 2.

Data Tahles and Analysis: Presented in Tabie 2

Indicate Statistical Methods Used: Presented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A.



TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS
SAMPLES COLLECTED JUNE 3, 5, and 7, 1991
EPA NO: 4087

Survival Dala Analysls Raproduction Data Analysis
Tend Sample Tont % Survival by Daya Average
Organiam 1D Canceniration i 2 3 4 5 & 7 &8 Tox. Method Yaung Tox. Mathod
) Praduced
Cerlodaphnia Conirof .- 100 100 100 100 100 100 100 100 v - 25 e s
dubia
Finat Etfluent 6.25 ifo0 90 @0 70 TO Y0 70 70 No  Fisher's 19 Mo Dunnstt's
125 100 100 80 70 70 70 70 70 Mo Inspaction 15 Mo Dunnelt's
25 100 100 S0 90 90 90 80 80 Mo Inspaction 16 No Dunnatt's
&0 10 80 70 60 60 80 &0 6O No  Inspeclion 6 Yos Dunnatt's
100 100 100 100 80 70 Y0 70 70 No Fishar's 3 Yos Inspecilon
Finding: NOEC = 25% Effluent Concentrailon,
LOEC = 50% EHluent Concentrallon,
ChVY = 35% Efflueni Concenlratlon,
EC, » 100% Eflluent Concenlration,
Toxlelty
Survival Data Analysls Growih Dala Analysls
Tesl Sample Toat % Survivsl by Daya Average WA,
Crgantsm 1o Concenlrafion Y 2 3 4 & & 7 Tox. Method per Larvas Tox. Mathod
{*) {mg)
Fathoad Coninol 100 100 100 07 63 687 B0 e .- 0.29 - -
Minnow
Final Etfiusnt 8.25 100 100 100 O7 87 83 77 No Inspaction 0.34 No inapection
12.5 100 100 100 93 €3 ©3 00 No Inspaction 0.3 No . Inspsciion
25 100 100 100 97 63 60 @0 No  Inspaction £.30 No Inspection
50 100 100 100 100 67 93 47 : No  Inspaction 0,26 No Inapaction
100 100 100 100 @7 97 B8O 77 No Dunnell's 0.27 Mo Dunnet's

Finding: MNOEC > 100% Etfluent Concentratlon,
LOEC > 100% ENMiuent Concaniration,
ChV = 100% Efftuenl Conceanlration,
EC,, > 100% Eifluant Concentrailon,
Na Toxlcliy




v . a B . L A «

Blackstone River Survey

Grafton WWIP, Graf

CHEMICAL ANALYSIS QF TOXICITY SAMPLES
24-hr time-composite samples

ton, Ma.

ANALYTICAL RESULTS
{mg/1l unles otherwise noted)

Collection Dates

PARAMETERS 06/03/91 06/05/91 06/07/91
Al 0.10 0.13 0.28
cd ND 0.003 0.004
Ca 16 16 17
Cr ND ND ND
Cu 0.018 0.033 0.035
Pb 0.004 ND 0.001
Mg 3.5 3.5 3.0
Ni 0.01 ND ND
Zn 0.049 0.050 0.058
N-NH4 1.5 1.5 3.0
TS 390 370 400
TSS 4.8 6.6 20
TOC 11 13 16
12D
64 70 78

Alk.(as Cacos)

NOTES: D= Sample Duplicate

TS

1"

Total Solids

ND= Below minimum detectable lewvel

TOC= Total Organic Carbons

TS3= Total Suspensed Solids
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Lexington, Kentucky Louisville, Kentucky

Edward G. Foree, Ph.D., P.E. @ John S. Tapp, Ph.D., P.E_, L.5.

COMMONWEALTH TECHNOLOGY, INC.

Enviranmental end Natural Resources Consulting and Aralytical Services

Grayson, Kentucky

BIOMONITORING JOB NO: 4006/EPA 4190 - Chronic Study

SAS 1109 NogTHBRI Doe PoTv, M4
l. INTRODUCTION
Facility: Reagion | NPDES Permit No: N/A
Contact: Ms, Cindy Schreyer Phone No: (703) 519-1386
Receiving Stream: N/A Contact: Billie Rogers

Laboratory: Commonwealth Technology, Inc.
2520 Regency Road
Lexington, Kentucky 40503-2961
(606) 276-3508

fl. SAMPLES (EFFLUENT AND DILUTION WATER)

1. Effluent
Sample Point: Final Effluent
Collection Dates and Times: 08/05/91/7:37AM; 08/07/91/6:35AM; 08/08/91/6:00AM
Collection Method: 24 Hour Composite
Physical and Chemical Data: See Attached Data Sheet in Appendix A

2. Dilution Water
The water used for dilutions and control was a moderately hard reconstituted water adjusted to pH 7.8.

The physical and chemical data of the dilution water is reported in Appendix A.

M. TEST METHODS

Test Method: "Shornt-Temm Methods far Estirnating the Chronic Taxicity of Effluents and Receiving Waters
to Freshwater Organisms” EPA/B00/4-83/001,

Deviations from methods, If any, and explanation: After warming the samples to 25°C the samples with
dissolved oxygen (D.0.) readings greater than 100 percent saturation were aerated slowly until D.O. was
less than 100%. The samples were dechiorinated with sodium thiosuffate because their chiorine

concentration was »0.02 mg/L.

Date and Time Test Started: 08/06/91 (3:15PM); 08/06/91 (3:45FPM)

Date and Time Test Terminated: 08/13/91 (3:30PM); 08/13/91 (4:00FM)
Test Chambers: Refer to Table 1

Volume used per Chamber: Refer to Table 1

Number of Organisms per Chamber: Refer Table 1

Number of Replicates per Concentrations: Refer to Table 1

Acclimation of Organisms: Refer {o Table 1

Test Temperature {mean and range): Cultured at test temperature, 25° £ 1°C




TABLE 1
SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST
METHOD: EPA 600/4-89/001

Ceriodaphnia dubls Plmrephales promelas
Meathod: 10020 Method: 1000.0 l

1. Tast Type: Static-Renewal Static-Renewal

2 Temperature: 25* 2 1°C 252 1°C '

3. Light Quallty: Ambiert laboratory Ambiert laboratory
flumination {cool lluminatien {cool
white) white) '

4, Light lrtensity: Approx, 100 ft¢ Approx. 100 ¢

5. Photoperiod: 8 hrs, dark, 16 hrs. 8 hrs. dark, 16 hrs. '
light fight

€. Tast Chamber Size: 30 mis 270 mi '

7. Test Sclution Volume: 15 mireplicate 200 mifreplicate

a. Reanewai of Test Concentrations: Daily Dally '

9. Age of Tast Organism: Less than 24 hours 1-2 days

10. No. of Test Crganisms per Chamber: 1 10 .

1. No. of Replicate Chambers per Concentration; 10 3

12. Fesding Regime: Fed YCT (yeast suspansion) Fad brine shrimp naupiil J
& Selenastrum minutum in a concentrated susgensi
(algas) suspension daily. twice daily.

13. Aeration: Samples with D.O. greater Samgples with D.O. graater '
than 100% saturation wera than 100% saturation were
asrated aarated

14, Dllution Water: Reconstituted water (10% Raconstituted water (10% '
Perrier water) Perrier water)

15. Effiuent Concentrations: 100%, 50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,

' 6.25% 8.25%

18. Test Duration: 7 days or urtil 80% of 7-days
the cortrol famales have 3 .
broods

17 Effacts Measured: Survival and Repreduction Survival and Growth '

18. Tast Acceptabllity: B0% or greater survival 80% or graater survival

In the control concentration

In the control concerrration

- =E =



IV. TEST ORGANISMS

Name: Ceriodaphnia dubia, Pimephales promelfas
Age Less than 24 hours; 2 days

Source: Stock N; Stock F

Life Stage: Neonate; Juvenile

Mean Lﬁngth and Weight (f applicable): N/A
V. QUALITY ASSURANCE

Standard Toxicant: Scodium Chioride

Date and Time of Most Recent Teat:

Ceriodaphnia dubia 08/05/91 (1:00PM)
Pimephales promelas 08/C6/91 (2:00AM)

Dilution Water Used: Reconstituted Water, 10% Perrier Water

Resuits: Cericdaphnia dubia - LC, (48 hrs) = 2261 mg/ NaCl
Pimephales promelas - LC,, (86 hrs) = 7227 mg/L NaCl

Results are in acceptable range as determined by laboratory’s testing program.

V1. RESULTS

State Permit Limits: N/A; NOEL: N/A

Test Reéuh.s: Toxicity was indicated with the Ceriodaphnia dubia. No toxicity was indicated with the

fathead minnow. The NOEC for the Ceriodaphnia dubia was 6.25% effluent concentration. The NOEC
for the fathead minnow was >100% effluent concentration. The LOEC, EC,,, and the Chronic Values are

presented in Table 2.
Data Tables and Analysis: Presented in Tabie 2
Indicate Statistical Methods Used: Presented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A.



TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS
SAMPLES COLLECTED AUGUST 5, 7, AND 9, 1991
EPA NO: 4190

Surviva! Dala Analyels Reproduction Data Analysis
Tont Sample Teout % Survival by Days Averege ¥
Organtsm )] Concentration i 2 3 4 &5 & 7 Tox. Mathod Young Tost. Msthod
%) Produced
Corlodaphria Control - 100 300 100 100 100 100 100 - - 22 -
dublia
Final Effluent 8.25 100 100 100 100 100 100 100 Nao Inspection 17 No T-Test
125 100 100 100 100 100 100 100 No Inepaciion 13 Yos T-Tost
25 100 100 100 100 100 100 60 No Inapection g Yeou T-Tesl
50 100 100 00 60 80 80 8D No Inepmciion 3 Yes T-Toat
100 100 100 80 o0 80 00 6O No lrapaction 1 Yoo T-Test
Finding: NOEC =« 828% Efflusnt Concentration,
LOEC = 12.8% EHluent Concentration,
ChV = 08.8% EMuent Concentrailon,
EC, > 100% EMlusnt Concentrsfion,
Toxlcity
Survival Data Analysle Growth Dala Analysls
Tost Sampls Tost ' % Survivs! by Days Average WA,
Crganism ID Concentration i 2 3 4 &5 8 7 Tox. Mathod per Larvae  Tox. Method
%) {mg)
Fathead Control -e- 100 100 100 97 B7 60 B0 - e 0.42 - -
Minnow
Fina! Effluent a.2s 100 100 100 100 100 100 100 No  Inspaction 0.5 Ho Inepaction
128 87 97 87 63 03 93 03 Ho Inspeciion 0,52 Na Inepection
25 100 100 100 100 100 100 100 No  Inspaciion 0.49 No Ingpection
50 100 100 97 93 80 90 60 No  Inspection 0.48 No inspection
100 100 100 100 100 100 100 100 Yas  Inspection 0.48 to Inspeciion

Finding: NOEC » 100% Efftusnl Concentratlon,
LOEC » 100% Effluent Concentration,
ChV = 100% Effluent Concentrallon,
EC, > 100% Effluenl Concentrailon,
Na Toxicity

Nl U S N NN R B I T G WP AN & 0 T A G T
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Blackstone River Survey
Northbridge WWTF, Northbridge, Ma.

CHEMICAL ANALYSIS OF TOXICITY SAMPLES
24 hr time-composite samples

ANALYTICAL RESULTS
(mg/l unless otherwise noted)

- Collection Dates
PARAMETERS 08/05/91 D8/07/91 08/09/91

Al 0.14 0.0580 0.070
cd £0.015 <0.0030 <0.015

Ca 10 9.5 9.2
Cr £0.025 <0.0050 <0.0030

Pb 0.0048 0.0063 0.0066
Mg 1.8 1.7 1.7
Ni 0.051 0.018 0.012
Zn 0.13 0.13 0.14
N-NH4 5.1 = 7.3 5.5
TS 280 290 300
TSS <5 <5 <5
ToC 10 11 11

Alk.(as CaCO;) 60 60 68

NOTES: D= Sample Duplicate TOC= Total Organic Carbons
TS= Total Solids Alk.= Alkalinity

ND= Below minimum detectable level TSS= Total Suspensed Solids

l Cu ' 0.080 0.073 0.075
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Lexington, Kentucky

Edward G. Foree, Ph.D., P.E. @ John 8. Tapp, Ph.D., P.E,, L.5.

COMMONWEALTH TECHNOLOGY, INC.

Environmental and Natural Resources Consulring and Analytical Services

Louisville, Kentucky Grayson, Kentueky

BIOMONITORING JOB NO: 4006/EPA 4191 - Chronic Study

SAS 1109 UXBZADGE Forw, M4
. INTRODUCTION
Facility: Regionl NPDES Permit No: N/A
Contact: Ms. Cindy Schreyer Phone No: (703) 519-13886
heceiving Stream: N/A Contact: Billie Rogers

Laboratory: Commonwealth Technology, Inc.
2520 Regency Road
Lexington, Kentucky 40503-2561
(BGE) 276-3506

. SAMPLES (EFFLUENT AND DILUTION WATER)

1. Eifluent
Sample Point: Final Effluent
Collection Dates and Times: 08/05/91/8:20AM: 08/07/21/7:55AM; 08/08/91/7:05AM

Collection Method: 24 Hour Composte
Physical and Chemical Data: See Attached Data Sheet in Appendix A

2. Dilution Water
The water used for ditutions and control was a moderately harg reconstituted water adjusted to pH 7.86.

The physical and chemical data of the dilution water is reported in Appendix A.

itll. TEST METHODS

Test Method: “Short-Term Methads for Estimating the Chronic Toxicity of Effluents and Receiving Waters
to Freshwater Organisms" EPA/G00/4-83/001.

Deviations from methods, if any, and explanation: After warming the samples to 25°C the samples with
dissolved oxygen (D.0.) readings greater than 100 percent saluration were aerated slowly until D.O. was

less than 100%.

Date and Time Test Started: 08/06/91 (4:00PM); 08/06/91 (3:50PM)

Date and Time Test Terminated: 08/13/91 (4:00PM); 08/13/31 (4:00PM)

Test Chambers: Refer to Table 1

Volume used per Chamber: Refer to Table 1

Number of Organisms per Chamber: Refer Table 1

Number of Replicates per Coneentrations: Refer {o Tabile 1

Acclimation of QOrganisms: Refer to Table 1

Test Tempersature (mean and range): Cultured at test temperature, 25° x 1°C




TABLE 1

SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST

METHOD:

EPA 600/4-89/001

Cearlodaphnis dubla
Method: 1002.0

Pimuaphales promalias
Method: 1000.0

1. Test Type: Static-Renewal Static-Rernewal
2. Temparaturs: 25* 3+ 1°C 25* + 1°C
Light Quality: Ambient laboratory Ambient laboratory
Hiumination {coal llumination (coct
white) white)

4, Light imtensity: Approx. 100 ft-c Approx., 100 ft-¢

5. Photoperiod: 8 hrs. dark, 16 hrs. 8 hrs. dark, 18 hrs.
fight light

8. Test Chamtq' Size: 30 mis 270 ml

7. Test Sofution Volume: 15 mifreplicate | 200 mlreplicats

B. Renewal of Test Concentrations: . Daily Daily

9, Age of Test Organism: Less than 24 hours 1-2 days

10. Ne. of Test Organisms per Chamber: 1 10

11. He. of Repilcate Chambers per Concentration: 10 3

12, Feeding Regime: Fed YCT (yeast suspension) Fed brine shrimp naupill
& Selenastrum minutum in & concentrated suspension
{algae) suspension daily. © twice daily.

13. Aesration: Samplas with D.Q. greater Samples wittr D.O. greater
than 100% saturation were tan 100% saturation were
aerated asrated '

14. Diiution Water: Raconstituted water (10% Reccnstiuted watsr {10%
Perrier water) Perrier water)

15, Effiusnt Concentrations: 100%, §50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,
6.25% £25%

16. Test Duration: 7 days or until §0% of 7-days
the control females have 3
broods

17. Effects Msasured: Survival and Reproduction Survival and Growth

18. Test Accaptablliity: BO% or greater survival 80% or greater survival

In the control concentration

in the control concenation




Edward G, Foree, Ph.D., P.E, . @ John 8. Tapp, Ph.D., P.E., L.S.

COMMONWEALTH TECHNOLOGY, INC. JUL 18 1981

Environmental and Natural Resources Consulting and Analytical Services

Lexington, Kentucky Louisville, Kentucky Grayson, Kentucky

BIOMONITORING JOB NO: 4006/EPA 4093 - Chronic Study -

SAS 1108 ) éq{wa INDYUSTR IES
L. INTRODUCTION DovGLAS | MA
Facility: Region | NPDES Permit No: N/A
Contact: Ms. Cindy Schreyer ‘Phone No: (703) 519-1386
Receiving Stream: N/A Contact: Billie Rogers

Laboratory: Comnm wealth Technology, Inc.
2520 i .-gency Road
Lexington, Kentucky 40503-2961
(606) 276-3506

k. SAMPLES (EFFLUENT AND DILUTION WATER)

1. Effluent *
- Sample Point: Fina! Effluent
. ' Collection Dates and Times: 06/17/21/8:45AM; 06/19/91/7:50AM; 06/21/91/7:50AM
) Collection Method: 24 Hour Composite
I Physical and Chemical Data: See Attached Data Sheet in Appendix A

2. Dilution Water
The water used for dilutions and control was a moderately hard reconstituted water adjusted to pH 7.8.

The physical and chemical data of the dilution water is reported in Appendix A.

il. TEST METHODS

Test Method: *Short-Termn Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters
to Freshwater Organisms® EPA/600/4-89/001.

Deviations from methods, if any, and explanation: After warming the samples to 25°C the samples with
dissolved oxygen {D.0.) readings greater than 100 percent saturation were aarated slowiy until D.O. was
fess than 100%,

Date and Time Test Started: 06/18/31 (2:10PM); 06/18/91 {2:30PM)

Date and Time Test Terminated: 06/26/91 (2:20PM); 06/25/31 (2:00PM)
Test Chambers: Rafar to Table 1

Volume used per Chamber: Refer to Table 1

Number of Organisms per Chamber: Refer Table 1

Number of Replicates per Concentrations: Refer to Table 1

Acclimation of Organisms: Refer to Table 1

Test Temperature (mean and range): CuMtured at test temperature, 25° + 1°C




TABLE 1

SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST

METHOD:

EPA 600/4-8%001

Ceriodaphnia dubia Pimephales promalas
Method: 1002.0 Method: 1000.0

1. Test Type: Static-Renewal Static-Renewal

2 Temperature: 25" + 1°C 25° 3+ 1°C

3. Light Guallty: Ambient laboratory Ambient laboratory
lumination (ool Huminatien (cool
white) white)

4. Light Intensity: Approx. 100 ftc Approx. 100 ft¢c

5. Photoperiod: 8 hrs. dark, 16 hrs. 8 hrs, dark, 16 hrs.
light light

&. Test Chamber Size: 30 mis 270 ml

7. Test Solution Volume: 15 mifreplicate 200 ml/replicate

8. Renewal of Test Concentrations: Daily Paily

8. Age of Test Organism: Less than 24 hours 1-2 days

10. No. of Test Organisms per Chamber: 1 10

11. No. of Replicate Chambers per-Concentration: 10 3

12 Feeding Regime; Fed YCT {yeast suspension) Fed brine shrimp nauplii
& Selonastrum minuturm In a concentrated suspension
{algae) suspension daily. twice daily.

13. Aeration: Samgles with D.O. greater Samplies with D.O. greater
than 100% saturation were than 100% saturation were
aerated aerated

14, Dilution Watar: Reconstituted water (10% Reconstituted water (10%
Perrier water) Perrier water)

18, Effluent Concemrations: 100%, 50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,
£25% 6.25%

16. Test Duration; 7 days or until 50% of the 7-cays
the control females have 3
brocds

17. Effects Measured: Survival and Reproduction Survival and Growth

1B. Test Acceptability: 80r% or greater survival BO% or greater survival

in the control concantration

In the control concentration




Iv. TEST ORGANISMS

Name: Ceriodaphnia dubia, Pimephales promelas
Age: Less than 24 hours; 2 days

Source: Stock N; Stock F

Life Stage: Neonate; Juveniie

Mean Length and Weight (if applicable): N/A
Y. QUALITY ASSURANCE

Standard Toxicant: Sodium Chloride

Date and Time of Most Recerrt Test:

Cericdaphnia dubia 08/05/91 {1:00PM)
Fimephales promelas 08/C6/91 (9:00AM)

Dilution Water Used: Reconstituted Water, 10% Perrier Water

Results: Ceriodaphnia dubia - LC (48 hrs) = 2261 mg/ NaCl
Pimephales promelas - LCg (96 hrs) = 7227 mg/L NaCl

Results are in acceptable range as determined by laboratory’s testing program.

V. RESULTS
State Permit Limits: N/A; NOEL: N/A

Test Results: No toxicity was indicated with the Ceriodaphnia dubia or the fathead minnow. The NOEC
for both the Ceriodaphnia dubia and the fathead minnow was >100% effiuent concentration. The LOEC,
EC.. and the Chronic Values are presented in Table 2.

Data Tables and Analysis: Presented in Tabie 2
indicate Statistical Methods Used: Fresented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A.



TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS
SAMPLES COLLECTED AUGUST 5, 7, AND 9, 1991
EPA NO: 4191

Survival Data Analysis Raproduction Data Analyels
Test Sample Tosl % Survivsl by Deye Average #
Orgenism 1] Canceniration 1t 2 3 4 &5 & 7 Tox. Method Yaung Tox, Mathod
{%) . Produced
Corlodaphnia Conltrol - 90 90 900 80 60 90 @O - - 22 e -
dutNa
Final Etuent 625 100 100 100 S0 B0 80 00 No  Inspaction 22 No inspaction
125 90 80 90 90 %1 90 90 Ma Inspection 26 No Inspaction
26 100 100 100 100 100 100 100 He  Inspaction 27 No Inspacilon
60 80 9% 60 90 H0 80 B8O No Inspaction 25 HNo inapection .
100 100 100 100 100 100 100 100 No  Inspaction 19 No Inspaction
Finding: MHOEC » 100% Elfluenl Concentralion,
LOEC > 100% Effiusni Concentratlon,
ChV = 100% EHluani Concenlrallon,
EC,, > 100% Effluont Concentrallon,
No Toxiciy
Survival Dola Analysls Growlh Dala Analysls
Tost ' Sample Test % Survival by Days . Aversga Wi,
Orgenism 1D Concenfralion 1 2 3 4 8 8 7 Tox. Melhad per Lervae Tox. Method
{%) (mg)
Fathead Conlrol e 100 100 100 100 100 100 100 sa - 0.36 .- e
Minnow '
Final Efluent a.25 100 100 100 100 100 100 100 No  inspeciion 0.39 No Inepoction
125 00 100 100 93 S0 00 80 No  Inspaction 0.50 No Inspection
25 100 100 100 100 ©7 97 87 No Inspaction 0.48 No inspection
50 100 100 100 100 100 97 B7 No  Inspeciion 0.47 No tnspaction
100 io0 100 100 100 100 100 100 No  Inspection 0.39 No Inspection

Finding:  NOEC » 100% Efffusnl Concenirsiion,
LOEC » 100% Effiuent Concentralion,
Ch¥Y = 100% Effluent Congentration,
EC,, > 100% Eiffueni Concentrailon,
Mo Toxicity

.



Blackstone River Survey
Uxbridge WWIF, Uxbridge, Ma

CHEMICAL ANALYSIS OF TOXICITY SAMPLES
24-hr time-composite sampls

ANATYTICAI, RESULTS
(mg/l unless otherwise noted)

Collection Dates

PARAMETERS 08/05/81 08/07/91 08/08/91
Al 0.041 0.024 0.047
Cd <0.0030 <0.0030 <0.0030
Ca 15 15 ‘16
Cr <0.0050 <0.0050 <0.0030
Cu 0.032 0.067 0.067
Pb 0.0028 0.0020 0.0020
Mg 2.3 2.2 2.4
Ni 0.012 0.019 0.012
Zn 0.11 0.138 0.13
N-NH4 0.32 : 0.13 0.22
TS 320 340 330
T3S 10 5 <5
TOC 13 11 12
Alk.(mg/l as CaCO,) 13 8 16
NOTES: D= Sample Duplicate TOC= Total Organic Carbons
TS: Total Solids Alk.= Alkalinity
ND= Below minimum detectable level TSS= Total Suspensed Solids



IV. TEST ORGANISMS

Name: Ceriodaphnia dubia; Pimephales promelas
Age: Less than 24 hours; 2 days

Scource: Stock N; Stock F

Life Stage: Neonate; Juvenile

Mean Length and Weight (if applicable): N/A
V  JUALITY ASSURANCE

Standard Toxicant: Sodium Chioride

Date and Time of Most Recent Test:

Ceriodaphnia dubia 06(12/91 (5:30PM)
Pimephales promelas 06/22/91 (3:30PM)

Dilution Water Used: Reconstituted Water, 10% Perrler Water

Resufts: Ceriodaphnia dubia - LC,, (48 hrs) = 2846 mg/! NaCl
Fimephales promelas - LCy, (96 hrs) = 62985 mg/L NaCli

Results are in acceptable range as determined by labaratory’s testing program.

Vi RESULTS

State Permit Limits: N/A; NOEL: N/A

Test Results: Toxicity was indicated with the Ceriodaphnia dubia. No toxicity was indicated with the
fathead minnow. The NOEC for the Ceriodaphnia dubia was 50% effluent concentration. The NOEC for

the fathead minnow was >100% effluent concentration. The LOEC, EC,,, and the Chronic Values are
presented in Table 2.

Dats Tables and Analysis: Presented in Table 2
Indicate Statistical Methods Used: Presented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A



TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS
SAMPLES COLLECTED JUNE 17, 19, AND 21, 1991
EPA NO: 4093

Survival Dala Anaslysls Reproduction Dala Analysis
Tout Ssmpls Test “ Survive) by Days Averaga #
Organlsm D Concenirallon 1 2 3 4 B & 7T 8 Tox. Method Young Tox. Method
(%) . Produced
Cerlodaphnia Control 100 100 100 60 B8O 80 80 80 20
dubla
Final Efuant 8.25 100 100 o0 50 B0 80 8O BD No  Inspecilon 42 No Inspaction
12.5 100 100 100 100 S0 90 PO DO Ne  Inspegiion a4 No Inspacilon
25 §00 100 100 100 100 100 100 100 No  Inspeciion 41 No Inspaction
&0 100 100 100 50 B0 80 80 A0 No Inspecilon 23 No Inepacilon
100 100 100 foo 00 100 100 100 B8O No Inspeciion 3 Yeoa Inspection
Finding: NOEC » 50% Effluent Cancenfration,
LOEC = 100% Effluent Concentrailon,
ChV « 70.7% Effluent Conceniration,
EC, » 100% ENusnt Cancenfration,
Toxlclty
Survival Dala Analysls Growth Data Anatysls
Tost Samphe Tast % Survival by Days Aversge Wi,
Organiam D Concentration - i 2 3 4 & 8 T Tox. Msthod per Larvae Tox. Method
%) (mo)
Fathead Control .- 100 83 87 87 87 67 B0 ne vee 0.42 sas nee
Minnow
Final Effluent 8.25 100 €7 07 03 03 93 @3 No  Inspection 0.43 No Intpaction
125 83 83 B0 60 73 73 TO No Inspection o.61 No Inspeciion
25 ar 87 er a7 87 - 87 80 No Inspaction 0.48 No Inspection
50 ar 87 a7 o7 07 97 97 No  Inspettion 0.50 Né Inepection
100 BT 983 a6 77 YW T3 13 Nao Dunnett's 0.49 MNe Inspaction

Finding: NOEC » 100% ENluent Concantration,
LOEC » 100% Effluent Concentration,
ChV = 100% EHlueni Conceniraiion,
EC,, > 100%Eifiuent Concentration,
No Toxicity




Blackstone River Survey
Guilford Industries, East Douglas, Ma.

CHEMICAL ANALYSIS OF TOXICITY SAMPLES
24-hr time-composite samples

ANATNYTICAL RESULTS
{mg/1 unless otherwise noted)

Collection Dates

PARAMETERS 06/17/91 06/19/91 06/21/591

Al 0.02 0.02 0.04

Cd ND ND 0.007

Ca 5.5 5.7 5.6

Cr ND 0.004 0.011

Cu 0.005 ND ND

Fb KD ND ND

Mg 1.3 1.3 1.2

Ni ND ND ND

zn 0.003 0.294 0.315

N-NH4 0.18 0.08 0.11

TS 280 280 230

TSS 12 11 13

TOC 51 48 44

Alk.(as CaCO;) 38 34 34

NOTES: D= Sample Duplicate o TOC= Total Organic Carbons
TS= Total Solids Alk.= Alkalinity
ND= Below minimum detectable level TSS= Total Suspensed Solids



Edward G. Forer, Ph D., P.E. @ John S. Tapp, Ph.D., P.E., L.5.

COMMONWEALTH TECHNOLOGY, INC.

Envirunmenial and Natural Resources Consuiting and Analytical Services

L exington, Kentucky Louisville, Kentucky Grayson, Keawecky

BIOMONITORING JOB NO: 4005/EPA 4192 - Chronie Study

SAS 1109 DoveLas FoTW, MA
I. INTRODUCTION
Facility: Region | NPDES Permit No: N/A
Contact: Ms. Cindy Schreyer * Phone No: (703) 518-1386
Heceiving Stream: N/A Contact: Billie Rogers

Laboratory: Commonwealth Technoiogy, Inc.
2520 Regency Road
Lexington, Kentucky 40503-2961
(608) 275-3506

Il. SAMPLES (EFFLUENT AND DILUTION WATER)

l 1. Effluent
Sample Point: Final Effluent
Collection Dates and Times; 08/05/91/2:00AM; 08/07/91/8:55AM; 08/09/81/8:30AM
. Collection Method: 24 Hour Composite

Physical and Chemical Data: See Attached Data Sheet in Appendix A

2. Dilution Water
The water used for dilutions and control was a moderately hard reconstituted water adjusted to pH 7.8.

‘The physical and chemical data of the dilution water is reported in Appendix A.

lll. TEST METHODS

Test Method: "Short-Term Methods for Estimating the Chromc Toxicity of Effluents and Receiving Waters
to Freshwater QOrganisms® EPA/GC0/4-89/001.

Deviations from methods, If any, and explanatlon None Performed.

Date and Time Test Started: 08/06/21 (2:00FM); 08/06/91 (2:00PM)

Date and Time Test Terminated: 08/13/91 (2:30FM); 08/13/91 (4:00PM)

Test Chambers: Refer to Tahle 1

Velume used per Chamber: Refer to Table 3

Number of Organisms per Chamber: Refer Table 1

Number of Replicates per Concentrations: Refer to Table 1

Acclimation of Organisms: Refer to Table 1

Test Temperature (mean and range): Cultured at test temperature, 25° £ 1°C




TABLE 1
SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST
METHOD: EPA 600/4-89/001

Carlodaphnia dubia

Plmephalas promalas

Method: 1002.0 Method: 1000.0

1. Test Type: Static-Renewal Static-Renawal

2 Temperature: 25*+ 1°C 25" ¢ 1°C

3, Light Quality: Ambient laboratory Ambient laboratory
ilumination {cool ilumination {cooi
white} white)

4, Light Intensity: Approx. 100 ft-¢ Approx. 100 ft-c

5. Photoperlod: § hrs. dark, 16 hrs. & hrs. dark, 15 hrs,
light light

€. Test Chamber Size:; 30 mis 270 mi

7. Test Solution Volume: 15 mlreplicate 200 mifreplicate

B. Renewal of Test Concantrations: Cally Daily

9, Age of Test Qrganism: Less than 24 hours 1-2 days

10. No. of Test Crganisms per Chamber: 1 10

11. No. of Replicate Chambers per Concentration: 10 3

12, Feeding Regime: Fed YCT (yeast suspension) Fed brne shrimp naugplii
& Selenastrum minutum in 2 concentrated suspension
(aigae) suspensicn daily. twice daily.

13. Aeration: None MNone

14. Dilution Water: Reconstituted water (10% Reconstited water (10%
Perrier water) Perrier water)

15. Effluartt Concerrirations: 100%, 50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,
6.25% 625%

186. Test Duration: 7 days or untit 60% of 7-days
the control fernales have 3
broods

17. Elects Measured: Survival and Reproduction Survival and Growh

18. Test Acceptabllity: 80° or greater survival B0% or greater survival

in the control concentration

In the comtrol concentration




V. TEST ORGANISMS

Name:  Ceriodaphnia dubia;, Fimephales promelas
Age: Less than 24 hours; 2 days

Source: Stack N; Stock F

Life Stage: Neonate; Juvenilz

Mean Length and Weight (if applicable): N/A
V. QUALITY ASSURANCE

Standard Toxicant: Sodium Chloride

Date and Time of Most Recent Test:

Ceriodaphnia dubia 08/05/91 {1:00PM)
Pimephales promelas 0B/0€/91 (9:00AM)

Diiution Water Used: Reconstituted Water, 10% Perrier Water

Results: Ceriodaphnia dubia - LC,, (48 hrs) = 2261 mg/ NaCi
Fimephales promelas - LC,, (86 hrs) = 7227 mg/L NaCl

Results are in aceeptable range as determined by laboratory’s testing program,
Vi, RESULTS

State Permit Limits: N/A; NOEL: N/A

Test Results: Toxicity was indicated with the Ceriodaphnia dubia and the fathead minnow. The NOEC
for the Ceriodaphnia dubia was 25% effluent concentration. The NOEC for the fathead minnow was 50%
effluent concentration. The LOEC, EC,,, and the Chronic Values are presented in Table 2,

Data Tabkies and Analysis: Fresented in Table 2

Indicate Statistical Methods Used: Fresented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A.



TABLE 2

'SUMMARY OF CHRONIC BIOMONITORING RESULTS
SAMPLES COLLECTED AUGUST §, 7, AND 9, 1991
EPA NO: 4192

Sunvival Dola Annlyels Reproduction Data Analynls
Tant Sample Tesl % Survivel by Dsys Average #
Organiam (4] Concentrailon 1 2 3 4 8 & 7 Tox. Welhod Young - Tox, Mathod
{4} i Produced
Corfodaphnia Contro} 8 60 890 40 90 90 B0 - 22
dubla , ‘
Final Eftuent 8.25 100 100 1DO 10D. 100 100 100 No  Inapaction 26 No Inspaciion
126 j00 100 100 100 100 100 10O No Inspection o No Inspaction .
25 100 100 100 100 100 100 100 Na Inspeciion 2 Mo Inspacion
50 80 B0 80 B8O 60 BG 80 No  Inspaction 10 Yes Inepaction ,
100 70 30 20 20 10 10 O Yos Inspaction NiA NA NIA
Finding: HOEC =25% Efffuent Concentratlon,
LOEC = 0% Etfiteni Canceniralion,
ChV =35.4% EHuan! Concentrailon,
EC, =82% EMluent Concanirallon,
Youlcty
Survival Data Analysis ) Growth Data Analysis
Test Sampls Teost “ Survivsl by Dayas Average Wi,
Organism o Contontrsllon § 2 3 4 % 6 7 Tox, Melhad por Larvas  Tox. Mathod
(%) ' (mq}
Fathead Control 100 100 100 100 100 100 100 0.26
Minnow
Final Eluent 8.25 100 1Ho too 100 10D 100 100 Mo  Inspection 5.3 No tnspaction
125 100 106 YDO 00 100 00 100 No Inspoction 0.47 Na Inspaction
25 100 63 @3 93 B0 60 o0 No  fnspecilon 0.42 HNo Inspection
50 87 7 O 9r o7 97 9y No  Inspection 032 No Inspaction
100 o 0 b 0 4 o & Yes  Inspecilon NfA NIA NiA

Finding: HNOEC = 50% Elluent Concantration,
LOEC = 100% EHluani Concentration,
ChV = 70.7% Eiftuani Conceanirmlion,
EC,, = 68% EMuent Concontration,
Yoxlclty I




Blackstone River Survey
Douglas WWIP, East Douglas, Ma.

CHEMICAL ANALYSIS OF TOXICITY SAMPLES
24-hr time-composite 8/5/91 and 8/8/91
Grab sample collected on B/7/91

ANALYTICAL RESULTS
(mg/]l unless otherwise noted)

Collection Dates

PARAMETERS 08/05/91 08/07/91(G) 08/09/81

Al Q.QS 0.10 0.11

Ccd <0.0030 <0.0030 <0.003¢

Ca 18 17 18

Cr . €0,0050 <0.0050 7 <0.0050

cu | 0.23 0.046 0.039

Fb 0.020 0.0034 0.039

Mg 3.0 2.1 1.9

Ni £0.0050 0.018 <D.0030

Zn 0.20 0.10 0.078

N-NH4 31 28 25

TS 360 3To 380

TSS 240 27 35

TOC 35 22 32

Alk.(as CaCOy) 230 80 210

NOTES: D= Sample Duplicate TOC= Total Organic Carbons
TS= Total Seolids .7 ) Alk.= Alkalinity
ND= Below minimum detectable level TSS=z Total Suspensed Solids
= ppm CaCO3 (G)= Grab samples Taken



Edward G. Foree, Ph.D,, P.E. @ John S. Tapp, Ph.D., P.E,, LS
\.

COMMONWEALTH TECHNOLOGY, INC. JuL 48188

Environmental and Notural Resources Consulting end Analytical Services

Lexingzon, Kentucky Louisville, Kentucky Grayson, Kentucky

BIOMONITOF{ING JOB NO: 4005/EPA 4094 - Chronic Study -

sasmos - WoonseckeT forv, K1
1. INTRODUCTION '
Facility: Regionl ] NPDES Permit No: N/A
Contact: Ms. Cindy Schreyer FPhone No: (703) 519-1386
" Receiving Stream: N/A Contact: Billies Rogers

Laboratory: Commonwealth Technology, inc.
2520 Regency Road
Lexington, Kentucky 40503-2961
{606) 276-3506

. SAMPLES (EFFLUENT AND DILUTION WATER)

' 1. Effluent

Sample Point: Final Effluent

Collection Dates and Times: 06/17/91/7:20AM; 06/19/91/9:20AM; 06/21/91/9:20AM
' Collection Method: Composite

Physical and Chemical Data: See Attached Data Sheet in Appendix A

2. Dilution Water '
The water used for dilutions and control was a moderately hard reconstituted water adjusted to pH 7.8.

‘The physical and chemical data of the dilution water is reported in Appendix A.

. TEST METHODS

Test Method: *"Short-Term Methods for Estimating the Chronic Toxicity of Effiuents and Recemng Waters
to Freshwater Organisms® EPA/S00/4-89/001.

Deviations from methods, if any, and explanation: Samples with dissoived oxygen (0.0.) greater than
100 percent saturation after warming, were aerated stowly until D.O. was below 100%.

Date and Time Test Started: 06/18/31 (2:15PM); 06/18/91 (3:00PM)
Date and Time Test Terminated: 06/26/91 (2:30PM); 06/25/91 {3:30PM)
Test Chambers: Refer to Table 1

Volume used per Chamber: Refer to Table 1

Number of Organisms per Chamber: Retler Table 1

Number of Replicates per Concentrations: Hefer to Table 1

Acclimation of Organisms: Refer to Table 1
Test Temperature (mean and range): Cultured at test temperature, 25° x 1°C




TABLE 1
SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST
METHOD: EPA 600/4-89/001

Cerlodaphnia dubla
Method: 1002.0

Plmephalas promelas
Meathod: 1000.0

1. Teast Type: Static-Renewal " Static-Renewal

2. Temperature: 25"+ 1*C 25° + 1*C

3. Light Quality: Ambient laboratory Ambient laboratory
Humination (cool lumination (cool
white) white)

4, Light Intensity: Approx, 100 ftc Approx. 100 ¢

5. Photoperiod: B hrs. dark, 16 hrs. 8 hrs. dark, 16 hrs,
light light

€. Test Chamber Size: 30 mis 270 mi

7. Test Solution Volume: 15 mifreplicate 200 mifreplicate

B. Ranewal of Test Concentrations: Daily Daily

8. Age of Test Organism: Less than 24 hours 1-2 days

10. No. of Test Organisms per Chamber: 1 10

11. " Na. of Replicate Chambers per Concentration: 10 3

12. Feeding Regime: Fed YCT (ysast suspension) " Fed brine shrimp nauplii
& Sefenastrum minuturm in a concentrated suspansion
{algas) suspension daily. twice daily.

13. Aerztion; Sarmples with D.Q. greater Samples with D.C. greater
than 100% saturation were than 10056 saturation were
aerated aemted -

14. Dilution Water: Reconstituted water (10% Reconsttted water (10%
Perriar water) Perrier water)

15. Effluent Concentrations: 100%, 50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,
6.25% 6.25%

16. Test Duration: 7 days or until 60% of 7-days
the control females have 3
broods

17. Effects Measursad: Survival and Reproduction Survivel and Growth

18. Test Acceptability: 80% or greater survival B0% or greater survival

In the control concentration

i the control concentration




IV. TEST ORGANISMS

Name: Ceriodaphnia dubia; Pimephales promelas
Age: Less than 24 hours; 2 days

Source: Stock N; Stock F

Lite Stage: Neonate; Juvenile

Mezan Length and Weight (if applicable): N/A
V. QUALITY ASSURANCE

Standard Toxicant: Sodium Chioside

Date and Time of Most Recent Test:

Ceriodaphnia dubig 06/12/91 [5:30PM)
Pimephales promelas 06/22/91 {3:30PM)

Dilution Water Used: Reconstituted Water, 10% Ferrier Water

Results: Ceriodaphnia dubia - LCg, (48 hrs) = 2848 mg/ NaCl
' Pimephales promelas - LC,, (86 hrs) = 6295 mg/L NaCl

Results are in acceptable range as determined by laboratory’s' testing program.
Vvl RESULTS
State Permit Limits: N/A; NOEL: N/A

Test Results: Toxicity was indicated with the Cedo&aphnia dubia and the fathead minnow. The NOEC
for both the Ceriodaphinia dubia and the fathead minnow was 50% effiuent concentration. The LOEC, EC,,,
and the Chronic Values are presemed in Table 2.

Data Tables and Analysis: Presented in Table 2
Indicate Statistical Methods Used: Presented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A.



TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS o
SAMPLES COLLECTED JUNE 17, 19, and 21, 1991
EPA NO: 4094

Survival Data Analysis Reproduction Data Analysls
Tesl Sample Tost % Survivel by Days Averags #
Organism 1 Concentrailon 1 2 3 4 98 ¢ 1 8 Tox. Method Young Tox. Mathod
(%) Produced
Cerlodaphnia Coninl v 100 100 100 860 80 BD 8D 60 e B ao
dubla
Finat EfMuent 8.2% 100 100 100 100 100 100 100 100 No Ingpeciion 51 Mo Inepaciion
125 100 100 100 100 100 100 100 100 Na Inspeciion 39 No Inspection
25 100 100 100 100 100 100 100 100 No Inspeciion 47 No Inspoction
50 100 100 100 100 100 100 80 0O No Inspaction 32 Na Inapecilon
100 M 20 20 20 0 O a 0 Yes  Inepaciion N/A NfA NIA
Finding: HNOEC = 30% EfMusnt Concentration,
LOEC = 100% Efflvant Concentration,
ChV = T0.7% EMusnt Concentrsilon,
EC,, = 88% Etnuen! Concentrailon,
Toxlctty
Survival Dala Analysls Growth Dala Analysia
Test Sample Tost © % Survival by Deys Averags Wi,
Organism D Concantration 1 2 3 4 6 & 7 Tox. Mathod per Larvae Tox, Meihod
(%) ' (mg)
Fathead Control 100 93 67 87y 87 87 80 0.42
Minnow
Final Efflvent 4.2 100 100 100 &7 87 H3 0] No  inspection 0.48 No Dunnett's
1258 7 83 83 03 83 03 93 Mo inspection 0.38 No Dunnett's
25 87 87 BT @8r 8r 8y A7 No Inspaction 0.38 No Dunnelt's -
s0 90 87 AF A7 632 83 83 Mo Inspeciion 0.29 No Dunneit's
100 a7 2r 10 0 0 O O Yes Inspaciion N/A NIA N/A
¢
Finding: NOEC = 50% ENluent Concentrailon, .

LOEC » 100% Etfluent Concentration, "
ChVY = 70.7% Effiuent Concentration,

EG, = 83% EMiusni Conceniratlon, g

Toxlcity




Edward G. Fores, Ph.D., P.E. @ John S. Tapp, Ph.D., P.E., L.S.

COMMONWEALTH TECHNOLOGY, INC.

Environmenial and Natural Resources Consulting and Analytical Services

Lexington, Kentucky Louisville, Kentucky Grayson, Kentucky

BIOMONITORING JOB NO: 4006/EPA 4133 - Chronic Study

- SAS 1109
WweonSockeT porw, KT
I. INTRODUCTION
Facility: Region! NPDES Permit No: N/A
Contact: Ms. Cindy Schreyer Phone No: (703) 519-1386
Receiving Stream: N/A Contact: Billis Rogers

Laboratory: Commonweatth Technology, Inc.
2520 Regency Road
Lexington, Kentucky 40503-2961
(608 276-3508

Il. SAMPLES (EFFLUENT AND DILUTION WATER])

1. Effluent
Sample Point: Final Effluent .
Collection Dates and Times: 08/05/91/10:00AM; 08/07/91/10:30AM; 08/09/91/9:55AM

Cuollection Method: 24 Hour Composite
‘Physical and Chemical Data: See Attached Data Sheet in Appendix A

2. Dilution Water
The water used for dilutions and conirol was a moderately hard reconstituted water adjusted to pH 7.8.

The physical and ¢chemical data of the dilution water is reported in Appendix A.

lil. TEST METHODS

Test Method: "Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters
to Freshwater Organisms® EPA/600/4-89/001. .

Deviations from methods, if any, and explanation: After warming the samples fo 25°C the samples with
dissolved oxygen (D.0Q.) readings greater than 100 percent saturation were aerated slowly until D.O. was

less than 10025,

Date and Time Test Started: 08/06/91 (3:00PM}; 08/06/91 (4:00PM)
Date and Time Test Terminated: 08/13/91 (2:30PM); 08/13/91 (4:00PM)
Test Chambers: Refer to Table 1

VYolume used per Chamber: Refer to Table 1

Numter of Organisms per Chamber: Refer Table 1

Number of Replicates per Concentrations: Refer to Table 1

Acclimation of Organisms: Refer to Table 1
Test Temperature (mean and range): Cuitured at test temperature, 25° » 1°C




TABLE 1

.
v

SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST

METHOD: EPA 600/4-8%001

Cericdaphnia dubia
Meathod: 1002.0

Pimephaies promsias
Msthod: 1000.0

1. Test Typa: Static-Renewal Static-Aenswal

2, " Temperature: 25+ 1°C 25"+ 1°C l

3. Light Quality: Ambient laboratory Ambient laboratory
illumination (cocl lllumination {cocl
white) white)

4, Light Intenstity: Approx. 100 ft-c Approx. 100 fi-¢

5. Photoperiod: 8 hrs. dark, 16 hrs. 8 hrs. dark, 186 nrs. l
light tighs

€. Test Chamber Size: 30 mis 270 ml .

7. Test Solution Velume: 15 mireplicate 200 mifreplicate

a. Renewal of Test Concentrations: Daily Daily l

8. Agse of Test Organism: Less than 24 hours 1-2 days

10. No. of Test Qrganisms per Chamber: 1 10 I

11, No. of Replicate Chambers per Concentration: 10 3

12. Feeding Regime: Fed YCT (ysast suspension) Fed brine shrimp naupil I
& Selenastrurmn mimustum in a concertrated suspension
(algae) suspensicn daily. twice daily. l

13. Aeration: Samples with D.O. greater Sampies with D.O. greater
than 100% saturation were than 100% saturation were
asrated. aerated.

14. Dilution Water: Reconstituted water (10% Reconstituted water (10%
Parrier water) Perrier water)

15. Eftlusrt Concentrations: 100%, 50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,
6.25% £.25%

16. Test Duration: 7 days or urtil £0% of 7-days
the control females have 3
broods

17. Effects Meaasured: Survival and Reproduction

18. Test Accaptabllity: BO% or greater survival 80% or greater survival

in the tontrol concentration

in the control concentraton

Survival and Growth I



IV. TEST ORGANISMS

Name: Ceriodaphnia dubia; Fimephales promelas
Age: Less than 24 hours; 2 days

Source: Stock N; Stock F

Life Stage: Neonate; Juvenile

Mean Length and Weight (if applicable): N/A
V. QUALITY ASSURANCE

Standard Toxicant: Scdium Chiaride

Date and Time of Maost Recent Test:

Ceriocaphnia dubia 08/05/91 (1:00PM)
Fimephales promelas 08/06/91 (3:00AM]

Dilution Water Used: Reconstituted Water, 10% Perrier Water

Resuits: Cericdaphnia dubia - LCy, {48 hrs) = 2261 mg/ NaC!
Fimephales promelas - LCy; (96 hrs) = 7227 mg/L NaCl

Results are in acceptable range as determined by laboratory's testing program.

V. RESULTS
Siate Permit Limits: N/A; NOEL: NA

Test Results: Toxicity was indicated with the Cerodaphnia dubia. No toxicity was indicated with the
fathead minnow. The NOEC for the Ceriodaphnia dubia was 25% effiuent concentration. The NOEC for
the fathead minnow was >100% effluent concantration. The LOEC, EC,,, and the Chronic Values are

presented in Table 2.
Data Tables and Analysis: Prasented in Table 2
Indicate Statistical Methods Used: Presented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A.



TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS
- SAMPLES COLLECTED AUGUST 5, 7, AND 9, 1991
EPA NO: 4193

Survival Data Analysls Raproduction Data Analysle
Yol Sample Tonl % Survival by Days Aversge #
Organlam D Concentralion t 2 3 4 5 8 7 Tox, WMelhod Young Yox. Method
(%) Produced
Cearfodaphnla Control .- 100 100 100 100 100 100 100 e 22 - e
dubla ;
Final Eiftuent 8.25 ioo 100 g0 90 70 60 60 No  Inspaciion 15 No Inepection
125 100 tD0 100 100 100 60 S0 No Inspecilon 23 No , [nspection '
25 100 100 100 100 100 70 70 Na Inspaction 18 No Inspeciion
50 100 100 {00 100 & O O Yea Inspactlon N/A NIA NfA
100 i 100 100 ©¢ O O O Yes  inspectlon NIA WA NIA
Finding: NOEC = 25% EMiuent Concentratlon, |
LOEC = 50% Etfluent Concentratlon,
ChV = 35.4% EHluent Concentration,
EC, = 29% Effluent Concontration,
Toxichty
Survival Data Analysis Growth Dala Analysle
Tesl Sample Test % Survival by Days Average WL '
Orgsnlsm 10 Concenirailon 1 2 3 4 & & 7 Tox. Method per Larvas Tox, Method
(%) {mg)
Falhend Conlrol -es 100 100 87 97 97 o7 €7 e 0.45 .- »e-
Minnow
Final EHuent 625 100 100 400 100 100 100 100 No Inspaction 0.52 Mo Inspection
128 97 9 67 83 83 B3 93 No Inspection 0.52 No fnepection
25 100 100 100 %00 100 100 100 Na Inspaction 0.43 No_ inepaction
50 100 100 {00 63 93 93 93 Na Inspaction 0.52 Nao Inepection
100 10c¢ to0 967 93 93 @0 PO No  Inspection 0.46 Na Ingpection

Finding: NOEC > 108% EHluenl Concaniration,
LOEC > 100% Etiluent Concentratlon,
ChV = 100% Etfiuent Concenirallon,
EC, > 100% Elfluanl Concentration,
HNa Toxlshty




Blackstone River Survey

Woonsockgt POTW, Woonsocket, RI

CHEMICAL ANALYSIS QF TOXICITY SAMPLES
24-hr time-composite samples

ANALYTICAL RESULTS
{mg/1 unless otherwise noted)

Collection Dates

PARAMETERS 06/17/91  06/19/381 06/21/91 (08/05/81 0B/07/91 08/09/91
Al 0.20 0.15 0.22 0.15 0.20 0.13
Ccd ND 0.005 0.004 <0.0030 0.0038 0.0038
Ca 23 17 18 20 18 19
Cr ND ND ND <0.0030 0.015 0.0086
Cu 0.085 0.043 0.065 0.044 0.075 0.52
Pb 0.004 0.005 0.009 0.0090 0.015 0.0089
Mg 3.0 2.5 3.3 3.7 3.3 3.4
Ni ND 0.01 0.01 0,0065 0.030 0.0089
Zn 0.039 0.092 0.1086 0.097 0.140 0.16
N-NH4 20 14 15 13 7.5 7.9
TS 540 870 900 4350 890 830
TSS 15 10 32 58 37 24
TCC 28 40 54 18 44 34
Alk. (mg/l Cal0,) 130 130 150 9z 110 120
Notes: ND= Below minimum detectable level

D= Sample Duplicate
TS= Total Solids

TOC= Total Organic Carbons

Alk.= Alkalinity

TSS= Total Suspensed Solids



Edward G. Fores, Ph.D., P.E. @ John S. Tapp, Ph.D., P.E,, LS.

COMMONWEALTH TECHNOLOGY, INC. JUL 18199

Environmental and Natural Resources Consulting and Analyticel Services

Lexington, Kentucky Louisville, Kentucky Grayson, Kentucky

BIOMONITORING JOB NO: 4006/EPA 4035 - Chronic Study

SAS 1109 : OKerl TE
. INTRODUCTION - AstipnN R
Facility: Region | NPDES Permit No: N/A
Contact: Ms. Cindy Schreyer Phone No: (703) 519-1386
Receiving Stream: N/A Contact: Billie Rogers

Laboratory: Commonwealth Technology, Inc.
2520 Regency Road
Lexington, Kentucky 40503-2961
(606) 278-3506

. SAMPLES (EFFLUENT AND DILUTION WATER)

l 1. Effluent

Sample Point: Final Effluent

Coliection Dates and Times: 06/17/91/11:45AM; D6/19/81/11:20AM; 06/21/91/11:20AM
l Collection Method: 24 Hour Composte

Physical and Chemical Data: See Attached Data Shest in Appendix A

2. Dilution Water
The water used for dilutions and controf was a moderately hard reconstituted water adjusted to pH 7.8.

The physical and chemical data of the dilution water is reported in Appendix A,

it. TEST METHODS

Test Method: "Short-Term Methods for Estimating the Chromc Toxicity of Effluents and Receiving Waters
to Freshwater Organisms® EPA/600/4-89/001.

Deviations from methods, if any, and explanation: After warming the samples to 25°C the samples with
dissolved oxygen {D.0.) teadings greater than 100 percent saturation were aerated slowly until D.O. was
less than 100%. The samples were dechiorinated with sodium thiosulfate because their chlorine

concentration was >0.02 mg/L.

Date and Time Test Started: 06/1 8/91 (2:00PM); 06/18/91 (2:30PM)

Date and Time Test Terminated: 06/26/91 (2:15PM); 06/25/91 (3:00FPM)

Test Chambers: Refer to Table 1

Velume used per Chamber: Refer to Table 1

Number of Organisms per Chamber: Refer Table 1

Number of Replicates per Concentrations: Refer to Table 1

Acclimation of Organisms: Refer to Table 1

Test Temperature (mean and range): Cultured at test temperature, 25° + 1°C




TABLE 1
SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST
METHOD: EPA 600/4-89001
Ceriodaphnia dubla Pimephales promelas
Method: 1002.0 Method: 1000.0

1. Test Type: Static-Renewal Static-Renewal

2. Temperature: 25+ 1°C 25" 3+ 1°C

3. Light Guality: Ambient laboratory Ambient laboratory
illurnination {cooi lurmnination (cool
white) white)

4. Light Intsnsity: Approx. 100 ft¢ Approx. 100 ft¢

5. Photoperiod: 8 hrs. dark, 16 hrs. 8 hrs. dark, 15 hrs.
light - light

6. Teast Chamber Size: 30 mis 270 mi

7. Test Solution Voiume: 15 mifreplicate 200 mifreplicate

8 Renewal of Test Concentrations: Daity Daily

9. Age of Test Organism: Less than 24 hours 1-2 days

10. No. of Test Organisms per Chamber: 1 10

11. No. of Replicate Chambars per Conceniration: 10 3

12, Feeding Ragime: Fed YCT (yeast suspension) Fed brine shrimp nauplii

- & Selenastrum minutum in a concertrated suspension
(algae) suspension dally. twice daily.

13. Aeration: Sarmples with D.O. greater Samples with D.O. greater
than 100% saturation were than 100% saturation were
aerated ’ aerated

14. Dilution Water: Reconstituted water (10% Heconstituted water (10%
Perier water) Perrier water)

15. Effluent Concentrations: 100%, 50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,
6.25% 6.25%

18. Test Duration: 7 days or until 60% of the 7-days

. the control females have 3 .
broods
17. Eftects Measured: Survival and Reproduction Survival and Growth
18. Test Acceptability: BO% or greater survival B0% or greater survival

" in the comtrol concentration

in the control concentration




V. TEST ORGANISMS

Name: Ceriodaphnia oubia; Pimephales promelas
Age: Less than 24 hours; 2 days

Source: Stock N; Stock F

Life Stage: Neonate; Juvenile

Mean Length and Weight (if applicabie): N/A
V. QUALITY ASSURANCE

Standard Toxicant: Sodium Chloride |

Date and Time of Most Recent Test:

Ceriodaphnia dubia 06/12/81 (5:30FPM)
Pimephales promelas 06/22/91 (3:30PM)

Diiution Water Used: Reconstituted Water, 10% Perrier Water

Results: Ceriodaphnia dubia - LG, (48 hrs) = 2846 mg/l NaCl
Pimephales promelas - LC_, (96 hrs) = 6295 maft. NaCl

Results are in acceptable range as determined by laboratory’s testing program.
V1. AESULTS
State Permit Limits: N/A; NOEL: N/A

Test Resuits: No toxicity was indicated with the Ceriodaphnia dubia or the fathead minnow. The NOEC
for both the Ceriodaphnia dubia and the fathead minnow was >100% effluent concentration. The LOEC,
EC., and the Chronic Values are presented in Tabile 2.

Data Tables and Analysis: Presented in Tabie 2
Indicate Statistical Methods Used: Presented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A.



TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS
SAMPLES COLLECTED JUNE 17, 19, and 21, 1991
EPA NO: 4095

Survival Data Analysis

Reproduction Data Analysle

Tenl Sample Teat % Survival by Daya Averags #
Organtam w Concentration 1 2 21 4 5 & T 8 Tox. Mathod Young Tox, Method
{%) Produced
Corlodaphnia Conlrol - 100 100 100 90 90 90 ©0 8O - - 25 v e
dubla
Final Effluent B.25 100° 100 100 BO E£0 60 €0 &0 No Flsher's 17 No inspaction
12.5 100 100 100 1O0G 70 60 60 60 No Flsher's 18 No Inspection
25 100 100 100 Y00 B0 BO BO 70 No inspectlon 16 No Inspection
50 - 100 100 100 D0 8D 8% 89 58 No Fishei's 19 Mo Inspection
100 100 100 100 100 80 80 80 7O Na Inapeciion a2 Na Dunnett's
Finding: HNOEC » 100% Effluem Concentration,
LOEC » 100% EMluent Concentrailon,
ChV = 100% Effiueni Concentrallon,
EC,, > 100% Etftusnt Concentration,
No Toxiclty
Survival Dala Analysls Qrowth Dala Analysla
Teat Sample Tasl % Survivat by Days Average Wi,
Organtem 1o Concentration 1 2 3 4 5 &8 7 Tox. Mslhod per Larvae Tox. Method
{%) (mg)
Fathead Control 100 100 97 93 93 S0 00 0.51
Minnow
Final Eiffuant 6.25 97 93 90 90 83 B3 83 Nao Dunneit's DAY Ho Dunnett's
125 100 97 97 o7 07 93 03 No Dunnett's 0.44 No Dunnett's
25 100 100 100 100 100 P3 93 No  Dunneire 0.46 No Dunneit's
50 67 93 00 90 90 B0 00 No Dunnatt's a.51 Mo Dunnett's
100 g7 63 983 93 90 90 @0 No Dunnott's 0.46 No Dunnait's
Finding:  HOEC » 100% Efflueni Concentration,

LOEC » 100% Etfiuvanl Concentralion,
Ch¥ = 100% Etfluani Conceniralion,
EC, > 100% Effluent Concentrslien,
Na Toxiclty




---—-—------
‘ .

Blackstone River Survey
Olconite Industries, Ashton, RI

CHEMICAL ANALYSIS OF TOXICITY SAMPLES
24-hr time-composite samples

ANALYTICAL RESULTS
{mg/l unless otherwise noted)

Collection Dates

PARAMETERS 06/17/91 06/19/91 06/21/91
Al ’ 0.08 0.04 0.10
Ccd ND ND | ND
Ca 14 13 12
Cr G.007 ND ND
Cu 0.018 0.015 0.020
Pb ND 0.002 0.010
Mg 2.8 Z2.8 2.3
Ni ND ND ND
Zn 0.038 0.073 0.108
N-NH4 ND - ND | ND
TS 200 150 140
TSS ND ND ND
TOC 15 2.2 2.7
Alk.(as CaC0,) 34 44 : 28
NOTES: D= Sample Duplicate’ TOC= Total COrganic Carbons
TSz Total Sclids Alk.= Alkalinity
= Below minimm detectable level TSS= Total Suspensed Seolids



Edward G, Farez, Ph.D., P.E. @ John 8. Tapp. Ph.D,, P.E., L.5.

COMMONWEALTH TECHNOLOGY, INC.  JUL 18 199

Environmental and Natural Resources Consulting and Anaiyticol Services

Lexington, Kentucky Louisville, Kentucky Grayson, Kentucky

BIOMONITORING JOB NO: 4008/EPA 4096 - Chronic Study

SAS 1108
L. INTRODUCTI §TE - oo
D ON -
‘ CENTRAL FBHLLS, RT
Facility: Region | NPDES Permit No: N/A

Contact: Ms. Cindy Schreyer' Phone No: (703) $13-1388
Receiving Stream: N/A Contact; Billie Rogers

Laboratory: Commonwealth Technology, Inc.
2520 Regency Road
Lexington, Kentucky 40503-2961
{606) 276-3506

. SAMPLES (EFFLUENT AND DILUTION WATER)

1. Effluent
Sample Point: Final Effiuent

. Collection Dates and Times: 06/17/81/2:00PM; 06/19/91/12:30AM; 08/21/91/12:30AM

Collection Method: 24 Hour Composite
Physical and Chemical Data: See Aftached Data Sheet in Appendix A

2. Dilution Water
The water used for dilutions and control was a moderately hard reconstituted water adjusted 1o pH 7.8.

The physical and chemical data of the dilution water is reported in Appendix A.

l. TEST METHODS

Test Method: "Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Fieceang Waters
to Freshwater Organisms" EPA/S00/4-89/001, '

Deviations from methods, H any, and explanation: After warming the samples to 25°C the samples with
dissoived oxygen (D.Q.) readings greater than 100 percent saturation were aerated slowly until D.O. was

less than 100%.

Date and Time Test Started: 06/18/91 (2:00PM); 06/18/91 (2:00PM)

Date and Time Test Terminated: 06/26/91 (9:50AM); 06/25/91 (2:15FM)

Test Chambers: Refer to Table 1

Volume used per Chamber: Refer to Table 1

Number of Organisms per Chamber: Refer Table 1

Number of Replicates per Concentrations: Refer to Table 1

Acclimation of Organisms: Refer to Table 1

Test Temperature (mean and range): Cultured at test temperature, 25° £ 1°C




TABLE 1
SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST
METHOD: EPA 600/4-89/001

Carlodaphnia dubia Pimaphales promelas
Method: 1002.0 Method: 1000.0

1. Test Type: Static-Renewal Static-Renewal

2. Temperature: 25"+ 1°C 25"+ 1*C

3. Light Quality: Ambient tabaratory Arrbient laboratory
illumination {cool illurnination (cool
white) white)

4 Light Intenshy: Approx. 100 f-c ‘Approx. 100 &t

5. Photoperiod: 8 hrs. dark, 1€ hrs. 8 hrs. dark, 16 hrs,
light light

6. Test Chamber Size: 30 mis 270 mi

7. Teast Solution Volumae: 15 mi/replicate 200 mi/replicate

8. Renewal of Test Concentrations: Daily Deily

9. Age of Test Organism: Less than 24 hours 1-2 days

10. No. of Test Organisms per Chamber: 1 Q.

1. No. of Replicate Chambers per Concentration: 10 3

12 Feeding Regime: - Fed YCT {yeast suspension) Fed brine shrimp naupli
& Sefenastrum minutum in a concentrated suspension
{aigae) suspension daily. twice daily. o

13. Aeration: Samples with D.O. greater Samples with D.0. greater
than 100% saturation were than 100%% saturation were
aerated. aerated.

14. Dliution Water: Reconstituted water (10% Reconstituted water (10%
Parrier water) Perrier water)

158, Effiuernt Concerttrations: 100%, 50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,
€.25% 6.25%

16. Test Duration: 7 days or urtil 60% of 7-days
the eontrol females have 3
broods

17. Effects Msasured: Survival and Reproduction Survival and Growth

18, Test Acceptablilty: B(R% or greater survival 80% or greater survival

in the control coneentration

i the control concentration




V. TEST ORGANISMS

Name: Ceriodaphnia dubia, Fimephales promelas
Age: Less than 24 hours; 2 days

Source: Stock N; Stock F

Life Stage: Neonate; Juvenile

Mean Length and Weight (if applicable): N/A
V. QUALITY ASSURANCE

Standard Toxicant: Sodium Chioride

Date and Time of Most Recent Test:

Ceriodaphnia dubia 06/12/91 (5:30PM)
Pimephales promelas 06/22/91 {3:30PM)

Dilution Water Used: Reconstituted Water, 10% Perrier Water

Results: Ceriodaphnia dubia - LC,, (48 hrs) = 2846 mg/l NaCl
’ Pimephales promelas ~ LGy, (96 hrs) = 6295 mg/L NaCl

Results are in acceptable range as determined by laboratory's testing program.

V.. RESULTS

State Permit Limits: N/A; NOEL: N/A

Test Results: ToxicRy was indicated with the Ceriodaphnia dubia and the fathead minnow. The NOEC
tor the Ceriodaphnia dubia was 6.25% effluent concentration. The NOEC for the fathead minnow was
12.5% effluert concentration. The LOEC, EC,,, and the Chronic Values are prasented in Table 2.

Data Tables and Analysis: Fresented in Table 2

indicate Siatistical Methods Used: Presented in Table 2

Raw Data: Bench Sheet Data is Presented in Appendix A,



TABLE

2

SUMMARY OF CHRONIC BIOMONITORING RESULTS
SAMPLES COLLECTED JUNE 17, 19, and 21, 1991

EPA NO: 4096
Survival Data Analysls Reproduction Data Analyels
Test Sample Tost % Survival by Days Average ¥
Organlsm D Cancentralion 1 2 3 4§ 8 &8 T A Tox. Method YoungTax, Mid
{%) Produced
Ceriodaphnin Control .- 100 100 100 80 90 SO0 90 80 - s a7
dubla
Final Eluent 6.25 g0 80 90 €0 60 B8O BO &80 No Inspaction a4 No inspaction
125 100 100 100 100 B0 8O ©0 60 No Inspaction 17 Yos inspacilon
25 100 50 40 40 40 40 40 40 Yes  Flshers N/A N/A NfA
60 3 0 0 o o0 0 o0 0O ¥ess  Inspaction N/A N/A NFA
100 6 o o o0 0 O 0 O Yes Inspection N/A N/A N/A
Findling: NOEC = 8.25% Efffueni Concentration,
LOEC = 12.5% EMuent Concentrailon,
ChV = 8.8% Efflusni Concentration,
ECyp = 18% EMluent Concentrailon,
Toxlcity
Survival Oata Analysls Growth Data Analysls
Tent Ssmple Taut % Survivsl by Days Averaga W,
Orgenism 1y Concentrallon 1 2 3 4 8 8 7 Tox. Method par Larvae ‘Tox. Meihod
(%) (ma)
Fathead Control e 100 100 97 93 63 90 90 - ves 0.5% - -
Minnow .
Final Effluent 6.25 100 83 83 93 B3 90 @O No Inspaction 0.40 No Dunnatt's
12,8 B3 93 83 831 93 B @O No Inapaction 0.37 No Dunnati's
25 a7 2r 13 13 13 7 7 Yoo  Inspaction NIA NIA N/A
50 € o0 0 0 o0 O ©O Yes Inspeciion N/A NIA N/A
100 6 o0 o0 o o0 0 O Yeat  Inspecilon N/A NIA N/A
Findling: HOEC w 12.6% EHlusnt Conceniralion,

LOEC = 25% EMuent Concentrailon,
ChV = 17.7% EMuent Cancentratian,
EC, = 17% Effiusnt Concentrailon,
Toxlcity




Blackstone River Survey
GTE, Central ¥Falls, RI

CHEMICAL ANALYSIS OF TOXICITY SAMPLES
24-hr time-composite samples

ANALYTICAL RESULTS
{mg/]l mless otherwise noted)

Collection Dates

Outfall: Outfall 001A Outfall 001B
PARAMETERS 06/17/91 06/19/91 06/21/91 06/17/91 _06/13/91 08/21/91
Al 0.68 0.53 1.2 0.08 0.10 0.08
ca ND ND ND ND ND ND
ca 140 40 a2 7.6 7.6 7.4
Cr 0.068  0.073  0.238 0.005 ND ND
Cu 0.028  0.008  0.028 ND ND ND
= 0.004  0.012  0.008 0.012 0.046  0.032
Mg 0.28 0.10 0.450 1.5 1.5 1.6
Ni ND ND ND ND ND ND
Zn ND 0.008  0.073 0.162 0.169  0.185
N-NH4 190 110 280 ND ND ND
TS 3,100 2,900 4,500 330 110 110
TSS 43 10 120 6.8 9.0 13
TOC 33 38 30 8.4 5.5 5.0
Alk. (as CacO) 16 72 90 18 19 19

NOTES: D= Sample Duplicate
TS= Total Soclids

ND= Below minimum detectable level

TOC= Total Organic Carbons

Alk.= Alkalinity

TSS= Total Suspensed Solids



. Edward G. Foree, Ph.D., P.E. @ : John S. Tapp, Ph.D., P.E., LS.

COMMONWEALTH TECHNOLOGY, INC. 3. 1 8 199

Environmental and Natural Resources Consulting and Analytical Services

Lexjngton, Kentucky Louisville, Kentucky Grayson, Kentucky

BIOMONITORING JOB NO: 4006/EPA 4097 - Chronic Study

SAS 1109
. GTE ~00/ =
Facility: Region NPDES Permit No: N/A
Contact: Ms. Cindy Schreyer Phone No: (703) 519-1386
Receiving Stream: N/A Cantact: Billie Rogers

Laboratory: Commonwealth Technology, Inc.
2520 Regency Road
Lexington, Kentucky 40503-2361
(606) 276-3506

il. SAMPLES (EFFLUENT AND DILUTION WATEﬁ)

1. Effluent
Sample Point: Final Effluent
Collection Dates and Times: 08/17/91/3:30PM; 06/19/21/1:40PM; 06/21/91/1:40PM

Collection Method: 24 Hour Composite
Physical and Chemical Data: See Attached Data Sheet in Appendix A

2. Diiution Water
The water used for dilutions and contro! was a moderately hard reconstituted water adjusted to pH 7.8.

The physical and chemical data of the dilution water is reported in Appendix A.

Test Method: *Short-Term Methads for Estimating th © Chronic Toxicity of Effiuents and Receiving Waters
to Freshwater Organisms® EPA/600/4-88/001.

Deviations from methods, if any, and expianation: After warming the samples to 25°C the samples with
dissoived oxygen (D.0.) readings greater than 100 percent saturation were aerated slowly until D.O. was

less than 100%.

Date and Time Test Started: 08/18/91 (3:00PM); 06/18/81 (4.30PM)

Date and Time Test Terminated: 06/26/91 (3:10PM); 06/25/91 (5.00PM)

Test Chambers: Rafer to Table 1

Volume used per Chamber: Refer to Table 1

Number of Organisms per Chamber: Refer Table 1

Number of Replicates per Concentrations: Refer to Table 1

Acclimation of Organisms: Refer to Table 1

Test Temperature (mean and range): Cultured at test temperature, 25° + 1°C

I M. TEST METHODS



_ TABLE 1
SUMMARY OF TEST CONDITIONS FOR CHRONIC TOXICITY TEST
METHOD: EPA 600/4-89001

Coriodaphnis dubla

Pimaphales promeias
Method: 1002.0 Method: 1000.0

1. Test Type: Static-Renewa! Static-Renewal

2. Temperature: 25" 2 1°C 25+ 1°C

3. Light Quality: Ambient laboratory Ambient laboratory
mination {cool illumination {cool
white) white)

4 Light Irtensity: Apprax. 100 fic Approx. 100 ft-c

5. Phatoperiod: 8 hrs. dark, 16 hrs. B hrs. dark, 16 hrs.
light light

€. Test Chamber Size: 30 mis 270 mi

7. Test Solution Volume: 15 mifreplicate 200 mifreplicate

8 Resnewal of Test Concentrations: Daity Daity

9. Age of Tast Organism: Less than 24 hours 1-2 days

10. No. of Test Organisms per Chamber: 1 10

11. No. of Replicate Chambers per Concentration: 10 3

12. Fesding Regime: Fed YCT {yeast suspension) Fed brine shrimp nauplii
& Salenastrum minutum in a concentrated suspension
{algae) suspension daily. twice daity.

13. Aeratlon: Samples with D.O. greater Samples with D.O. greater
than 100% saturation were than 100% saturation were
perated. ‘ aemated,

14, Dilution Water: Reconstituted water (10% Reconstituted water (10%
Permier watar) Perrier water)

15. Effiuent Concentrations: 100%, 50%, 25%, 12.5%, 100%, 50%, 25%, 12.5%,
625% €.25%

16. Test Duration: 7 days or urtil 60% of 7-days
the control females have 3
broods

17. Effects Measured: Survival and Reproduction Survival and Growth

18. Tast Acceptability: B80% or greater survival 807 or greater survival

in the control concentration

in the contral concentration




IV. TEST ORGANISMS

Name: Ceriodaphnia dubia, Pimephales promelas
Age: Less than 24 hours, 2 days

Source: Stock N; Stock F

Life Stage: Neonate; Juvenile

Mean Length and Weight (if applicabie): N/A
V. QUALITY ASSURANCE

Standard Toxicant: Sadium Chioride

Date and Time of Most Recent Test:

Ceriedaphnia dubia 06/12/91 (5:30PM)
Pimephales nromelas 06/22/91 (3:30PM)

Dilution Water Used: Reconstituted Water, 10% Perrier Water

Resubls: Ceriodaphnia dubia - LC,, (48 hrs) = 2846 mg/l NaCl
‘ Pimephales promelas - 1.C,, (96 hrs) = 6235 mg/L NaCl

Results are in acceptable range as determined by laboratory’s testing program.
vi. RESULTS
~tate Permit Limits: N/A; NOEL: N/A

Test Results: Toxicity was indicated with the Ceriddaphnia dubia and the fathead minnow. The NOEC
for both the Ceriodaphnia dubia and fathead minnow was 50% effluent concentration. The LOEC, EC,,,
and the Chronic Values are presented in Table 2.

Data Tables and Analysis: Fresented in Tabie 2
Indicate Statistical Methods Used: Presented in Tahle 2

Raw Data: Bench Sheet Data is Presented in Appendix A.



TABLE 2

SUMMARY OF CHRONIC BIOMONITORING RESULTS
SAMPLES COLLECTED JUNE 17, 19, and 21, 1991
EPA NO: 4097

Survival Data Analysls Reproduction Data Analysis
Test Sample Tesl % Survival by Days Average ¥
Orgenlem D Concentrallon 1 2 3 4 &5 8 T &8 Tox. Method Yaung Tox, Method
(%) Produced
Cerlodaphnia Control - 100 100 80 80 80 BO B0 BQ s 16 - -
dubin
Final EHtuent 8.25 100 100 100 100 100 100 80 B0 No Inapaction 18 No Inspaciion
125 100 100 100 100 f0C 100 100 100 No Inspaction 16 No Inspecilon
25 100 100 100 100 100 100 100 100 Na Inspaction 18 No Inspacitan
50 100 100 100 00 €0 90 60 #60 No Inspaction 22 No Ingpaciion
100 100 100 90 ©0 B8O 70 60 SO Na Flshars 5 Yes Inspaction
Finding: NOEC s 50% Effiusnt Concantralion,
{OEC = 100% Effluent Concentration,
ChV = 70.7% Effluant Concentralion,
EC, = 100% EMluent Concentrailon,
Toxlclty
Survival Data Analysis Growth Data Analysls
Test Sample Test % Survivel by Days Average W1,
Organism D Concentration 1 2 3 4 5 8 T Tax. Method per Larvas Tox. Method
%) ‘ (mg)
Fathead Contro! e 100 100 97 97 $7 67 92 . .- 0.44 - -
Minnow
Finel Efivent 8.25 97 97 93 93 93 93 90 No Dunnett's 0.44 No Dunnett's
126 97 87 97 ©3 80 9OC 87 No Dunnett's 0.47 Ho Dunnatt's
25 07 0 o7 o7 O o7 07 No Dunnett's 0.48 Mo Dunnett's
50 80 77 13 . T3 T3 M No Dunnett's 035 No Dunnett's
100 67 17 10 10 10 10 10 Yas  Dunneit's NIA MNIA NZA
Finding: HOEC = 80% Effiueni Concentration,

LOEC = 100% Efflusnt Concentration,
ChV = 70.7% Effiuent Concentration,
ECy, = &4% EMueni Concentration,

Toxictly
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INTRODUCTION

This report is a compilation of the data collected for
the Blackstone River Dry Weather Study, 1951. The study was
designed to conduct a monitoring program for the Blackstcne
River, it's major tributaries and the major point sources
discharging directly into the river. The data collected in
this study will be used to calibrate and validate steady
state models for dissclved oxygen (QUAL~2E) and trace metals
(PAWTOXIC) .

BLACKSTONE RIVER SAMPLING PROQGRAM:

The Blackstone River study consisted of three synoptic
surveys for water quality and biological studies. The study
was conducted cooperatively by the United States
Environmental Protection Agency (USEPA), the Massachusetts
Department of Environmental Protection (MADEP), Narragansett
Bay Project (NBP), Rhode Island Department of Environmental
Management (RIDEM) and the Department of Civil Engineering
at the University of Rhode Island (CVE).

Twenty one water quality stations were selected for
analysis. These included fifteen stations along the
mainstem of the river and six major tributaries. Table 1
indicates the sampling locations for the study. Two of the
largest point sources were sampled, namely, the Upper
Blackstone Water Pollution Abatement District (UBWPAD)
facility and the Woonsocket Waste Water Treatment Facility
(WWWTF) .

SAMPLE CONSTITUENTS AND FREQUENCY

The water guality sampling for each of the surveys was
divided intc two parts. The first part was the sampling of
the point sources by the U.S. EPA. This phase consisted of
collecting a 24 hour composite sample for each of the 5 days
prior to the three synoptic surveys. The sanples were
transported to the Environmental Engineering laboratories at
CVE. '

The second phase was the river water quality sampling.
The water quality sampling crews recorded field measurements
for dissolved oxygen (DO), temperature, and pH over a 48
hour period at six hour intervals. Water quality samples
were taken during the first 24 hours of sampling. Table 2
lists the sampling fregquency and the constituents analyzed
for water quality. All water samples were transported to
the Woonsocket WWTF for processing by CVE personnel.

DATA ORGANIZATION

The presentation of the data in this report occurs in
two forms. The first is tabular, listing the concentration




of the constituent(s) for each sampling run. The second is
graphical, indicating the spatial variation of the
constituent(s) concentration. Plots illustrating the

temporal variation of DO for the twenty one stations are
also presented.
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13991 Blackstone River Survey #1

Total (TTM) and pissolved (DT™} <Cadmium
in u4g/L
=§;a£§z; Run #1 Run ;gii Run #3 Run #4
™ OT™ TTM-T-DTM ™™ DTM ™ DTM
BLKXO1 Q.33 ND | 0.321 0.05] 0.40 ND 0.38]| 0.08
BLKO2 3.09| 2.49) 4.34) 2.03| 3.52| 3.45| 3.54| 13.30
BLXO3 2.57| 2.14( 2.54| 1.88| 2.87] 2.32| 2.39| 1.54
BLRO4 1.98] 1.33| 2.17} 1.59] 2.34| 1.04) 1.64| 1.07
BLROE 9.1Q ND 0.05 ND 0.09% ND 0.42| 0.34
BLKOs 1.19) 0.47; 0.93; 0.54] 1.21| 0.91| 1.06| Q.77
BLXO7 0.77] 0.12] 0.87| 0.25| 0.78]| 0.684} 1.09| 0.92
BLX0s8 1.80f 0.11| 1.05| 0.16f 1.10| 0.28} 1.74| 0.17
BLXQ9 0.05 ND 0.15 ND 0.20 ND 0.12 ND
BLX10 0.06 ND ND ND 0.33| . ND 2.34 ND
BLX11l 0.77| 0.23| 1.20| 0.23| 1.32| 0.28( 1.34| 0.43
BLX12 0.64| 0.36) 0.82| 0.22| Q.39| 0.17| Q.45 Q.08
BLX13 0.92{ Q.12 0.59% 0.13| 0.63| 0.15] 0.56; 0.19
BLK14 Q.13 ND 0.07 ND ND ND Q.11 ND
BLX1S 0.0% ND Q.06 ND 0.13] 0.09| 0.09 ND
BLK1s 0.54| 0.25]| 0.09 ND 0.88] 0.23| 0.29] 0.18
BLK17 0.57| 0.33 0.40| 0.05 0.59(_6.26 0.50| 0.10
BLX18 0.58f Q0.16| 0.55| 0.22| 0.55| 0.45| 0.57| 0.23
BLK19 0.35| 0.12| 0.38 0.13] 0.42| 0.22( 0.47] Q.18
BLX20 0.35y 0.15| 0.24; 0.06; 0Q.30( Q.21{ 0.38} Q.12
BLK21 0.23 ND Q.29 ND g.40¢( 0.13) 0.38] 0.17
ND = Below the detection limit of 0.05 ug/L.
e ————— M — s
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1991 Blackstone River Survey #2

Total (TT} and Dissolved (DTM) Cadmium

in ug/L
Station Run #1 J Run #2 ¥4ﬁ£;=#3 Run #4-__

TIM | DTM | TTM | OTM | TTHM | OTM | TTM | DTM
BLXO1 0.28| 0.22]0.31 |0.23 [0.38 [0.20 [0.33 |0.34
BLK0O2 4.15| 3.27[4.40 {4.11 |3.91 [3.87 |4.16 |3.82
BLXO3 3.50) 2.92|3.61 j2.94 [3.42 [3.25 [3.52 |3.32
BLXO4 2.83| 2.10(2.75 |2.68 |3.46 [2.78 [2.54 |2.15
BLKOS 0.15] 0.16{0.13 |0.12 [0.0% |0.05 |0.11 | ND
BLKOG 1.73] 1.56|1.50 |[1.43 |1.82 [1.64 |2.38 [2.09
BLKO7 1.02{ 0.72!/0.78 |0.70 [0.95 {0.74 [1.15 |1.03
BLKGS 2.08] 1.29{1.43 |1.08 [1.70 (1,30 |2.03 |1.37
BLKO9 ND ND |[0.35 |0.31 |0.09 [0.07 |0.13 { ND
BLK10 0.08| 0.08/0.17 |o.18 lo.38 {Q.17 o.oj Q.10
BLR11 0,95 0.42(0.92 |0.74 [1.18 |0.81 |0.93 |0.67
BLK12 0.78] 0.50{0.81 |0.82 [3.53 {1,085 |0.86 |0.53
BLK13 0.67] 0.54] 0.48]|0.40 [1.14 |0.99 |0.53 |0.25
BLX14 0.23| 0.21(0.11 (0.10 |0.34 [0.25 |0.37 | ND
BLK15 0.16y 0.08{0.12 | ND |0.08 | ND |0.35 | ND
BLX16 0.16] 0.16|0.06 [0.05 |0.23 |0.12 (0.14 [0.17
BLK17 0.50]| 0.30{0.38 |0.23 [o0.51 |0.21 |0.54 |0.32
BLK18 0.89] 0.76]1.08 |0.81 [0.82 [0.73 [1.24 |0.70
BLX19 0.57| 0.57{0.73 |0.57 |0.93 |0.92 |0.15 |0.21
BLK20 0.56| 0.45/0.49 |0.38 |0.49 |0.30 |0.26 [0.08
BLK21 0.45| 0.42(0.38 [0.33 ]0.47 |0.24 [0.40 |0.43
ND = Below the detection limit of 0.05 pg/L.
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1391 Blackstone River Survey #3

Tatal (TTM) and Dissolved (DTM) Cadmiun
in ug/L
station éih #1 i Run #2 ‘ Run #3 RUn #4

TTM | DTM | T | DTM | TTM | DTM | TTM | DTM
BLRO1l 0.42) 0.28] 0.14] 0.10| 0.23] 0.15, 0.3%) 0.11
BLXOZ2 0.52] 0.52] 1.35 1.17’ 2.85| 2.307 3.14] 2.8Q
BLXG3 3.82] 3.62| 1.21 0.87i 2.68; l1l.84; 2.72| 2.10
BLKO4 1.85( 1.01 1.13‘ 0.62’ 2.11] 1.47¢ 2.0Q| 1.37
BLXOS 0.09L ND. ND ND ND ND ND ND
BLKOs 2.79] 0.31| 1.06/ 0Q.58/ 1.48) 1.403 1.43] 0.9%0
BLXQ7 - 1.08| 1.01; 1.18( Q.7%| 1.14| 0Q.80| 1.28] Q.77
BLKOS l.64| 1.04; 1.44) 0.92| 1.30| 0.90| 1L.42| 0.98
BLEQ9 0.12 ND 0.0¢% ND 0.08 ND Q.13 ND
8LK10 0.20] 0.13] 0.Qs& ND 0.97{ 0.05 ND ‘ND
BLX11L 1.38] 0.%96| 1.39 Q.81 1.22) 0.71) l.1is8| Q.57
BLX1z2 1.18; 0.68) 1.29%) 0.38| 1.1} Q.89 1.05] 0.57
BLX13 1.28| 0.683 1.02) 0.55]| 1.22] 0.87] 0.96| 0.45
BLX14 0.09] 0.09| 0.06¢ 0.12] 0.08 ND d.10 ND
BLK15 0.0s| ND | ND | ND | 0.12] ND ND | ND
BLX1ls .05 ND 0.15] 0.22| 0.11 ND ND ND
BLX17 0.82| 0.47 0.53 0.656 0.71) 0.41| 0.88] 0.41
BLX1s8 0.90| 0.49| 0.4%| 0.26;{ 0.63] 0,39| 0.77] 0.15
BLK1s 0.56] 0.49] 0.42 0.19! 0.56) 2.30! 0.64| 0.36
BLK20 0.56( ¢.39| 0.37( 0.23] 0.43) 0.35| 0.65| Q.43
BLK21 0.55] 0.07| 0.36! Q.26 Q.43 Q.27 4.80) 0.41
ND = Below the detaction limit of 0.05 ug/L.
T o - —
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1991 Blackstcne River Survéy #1
Total (TTM) and Dissolved (DTM) Chromium

in ug/L
station Run #1 Run #2 Run #3 | Run #4

TT | DT | TTM | DTM | TTM | OTM | TTM | DT™
BLKO1 145 0.4 | 4.8 | 2.0 | 0.8 | 1.0 | 5.0 | 1.4
BLKO2 4.7 | 2.1 | s.1 ] 3.s 3.3l 2.4 ] 6.3 ) 3.8
BLXO3 3.4 3.0 | 3.7 | 2.0 | 1.8 | 1.6 | 4.3 | 2.7
BLKO4 3.8 | 2.1 | 2.4 | 1.8 3.2 ] 2.0 | 4.3 | 2.7
BLKOS No | ND| o | ¥ | 0.2 | wp| wD | 0.9
BLKO6 . 5.8 | 1.6 | 2.6 | 0.9 | 1.4 | 1.2 | 4.5 | 1.9
BLKQ7 6.4 | 1.1 3.4 | 0.4 | 3.9 1.1 5.7 ] 2.9
BLKOS 24.5 | 1.3 | 6.9 | 0.8 | 2.0 | 2.1 |26.3 | 1.4
BLKO9 0.9 | 0.6 [ 0.5 ] NpD | 0.9} 0.3 | 1.4 ] 0.3
BLK10 0.4 | m | 2.8 ] ~»| 0.7 ] ND | 0.5 | WD
BLK11 6.2 | 1.6 | 7.4 | 0.9 | 8.6 | 0.8 j10.2 | 1.2
BLK12 2.8 | 2.0 ) 2.2 ) 0.6 | 1.7 | 0.9 | 2.5 | 0.7
BLK13 2.2 ! a.9 | 4.4 | 0.6 | 2.5 0.6 | 2.7 | 0.8
BLK14 ND | WD | 0.9 | 0.5 | ND| ND | 0.8 { 0.4
BLK1S 0.s | 0.2 | ¥D| ND | ND| ND ] 0.3 | ND
BLK16 0.6 | o | 0.2 | 0.3 | 2.2 | 0.2 | 0.7 | ¥D
BLK17 1.5 | 0.6 | 1.0 | 0.8 | 1.2 ] 0.7 | 1.6 | 0.4
BLK18 1.9 | 0.4 | 2.4 2.0 1.7 1.1 | 1.6 | 1.9
BLK19 0.7 | 6.3 | 1.5 | 0.9 | 1.2 | 0.5 | 1.3 | 1.5
BLK20 1.1 0.3 1.0 0.3 | 1.0 0.6 | 1.1 0.4
BLK21 0.9 | 0.4 | 1.2 ] 0.3 | 1.5 | 1.3 | 1.4 | 0.7
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1991 Blackstone River Survey #2

Total (TTM) and D.‘}.ssclved (DTM) Chromium
in ug/L
ﬁ_ ?\; #1 Run #;_—EH;.;n #3 Run #4
TTM | DTM | TTM | DTM | TTM | OTM | TTM | DM
BLKO1 4.9 [ 3.4 | 9.6 | 5.9 |24.5 |11.2 | 5.9 | 4.3
BLKO2 5.7 | 4.3 4.9 | 3.3 | 6.8 | 7.8 | B.3 | 6.9
BLKO3 4.9 | 3.3 { 4.5 | 3.0 | 4.2 | 2.8 | 6.0 | 4.8
BLXO4 4.3 | 2.1 ] 4.1 | 2.9 | 3.9 2.9 | 3.6 | 2.9
BLKOS 0.7 ND | 1.6 | 0.4 { 1.0 | 0.3 | 0.4 ND
BLKO6 4.2 | 1.7 3.1} 1.9 | 4.2t 2.2 4.2 2.1
BLKO7 5.3 | 1.4 | 4.6 | 2.2 | 3.2} r.7. | 3.2} 1.4
BLKOS 14.9 | 4.1 | 3.3 | 1.8 j11.4 | 2.4 {12.9 | 2.8
BLX09 1.4 | 0.6 | 1.7 | 0.7 | t.6 | 0.4 | 1.2 | 0.7
BLK10 0.7 ND | 0.5 ND | 2.0 | 1.0 | 0.8 | 1.1
BLX11 6.0 | 1.1 | 4.3 | 2.3 ] 6.7 | 1.7 | 5.1 | 1.4
BLK12 1.2 ( 1.1 3.2 { 1.3 ] 3.1 | 1.0 | 3.1 | 1.4
BLK13 3.2 | 1.5 4 2.4 | 1.2 | 3.1 1.2 | 2.4 | 0.7
BLK14 1.1 0.5 ) 1.0 1.1 | 0.8} 0.3 | 1.2 | 0.6
BLK1S 0.5 | 6.2 | 0.5 | ND | 0.3 ND | 0.7 | 0.3
BLK16 0.6 | 0.2 | 0.3 ND | 0.4 ND | 0.9 | Q.5
BLK17 1.9 | 0.8 | 1.5 | 0.6 | 1.9 | 0.8 | 2.3 | 0.8
BLK18 3.2 | 1.4 | 2.0 | 1.3 | 1.8 | 1.0 |10.5 | 6.1
BLK19 1.8 | 0.6 | 2.5 | 1.1 | 2.2 | t.0 | 1.7 | 1.1
BLK20 1.8 | 0.9 | 2.3 | 0.7 l 1.8 | 0.7 | 2.8 | 0.9
BLK21 1.7i 0.3 | 1.7 | 0.7 } 0.7 | 0.6 | 1.7 | o.s
ND = Below the detection limit <f 0.2 ug/L.
ME—— ESEE—— T —
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1991 Blackstcne River Survey #3
Total (TTM) and Dissolved (DTM) Chromium

in ug/L

“scation | Run #1 | men 72| mun #3 | mam f4

TTM | OTM | TITM | DTM | TTM | DTM | 7™ | pmM
BLXO1 2.8 | 1.6 | 2.8 | 1.1 | 4.2 | 2.3 | 5.7} 1.6
BLKO2 3.0 | 1.6 | 2.3 [ 1.0 2.9 1.5 1 4.8 | 2.2
BLKO3 3.0 | 1.7} 2.5 } 0.8 | 3.2 | L.1 ) 4.2 | 2.0
BLKQ4 2.9 ! 1.4} 2,5 | 0.6 2.0 ] 0.7 ] 3.0 ] 1.3
BLKOS 0.2 ND | 0.2 ND | 0.2 ND ND ND
BLX06 2.4 | 0.4 | 2.5 | 1.0 | 2.1 | 0.6 | 2.3 | 0.5
BLXO7 3.5 | 2.1 f 3.1 0.9 2.4 0.7 | 3.5 | 0.9
BLX0S 5.2 | 1.3 { 3.7 | 1.0 3.2 ] 0.8 ] 4.1 | 1.4
BLKO9 0.9 | 0.4 | 1.1 | 0.4 | 1.0 | 0.3 | 0.9 | 0.4
BLX10 9.5 ND | 0.4 | 0.6 | 0.3 ND | 0.3 ND
BLR11 5.2 | 3.4 | 5.4 ] 0.9 | 4.6 [ 1.1 | 4.4 | 0.6
BLX12 4.6 | 1.6 | 5.9 | 0.8 | 4.4 | 1.8 { 3.9 | 0.2
BLK13 4.7 | 1.0 | 3.8 | 0.7 | 4.2 | 0.6 [13.0 | 1.5
BLX14 0.8 { 0.3 | 0.8 | 0.4 | 0.3 ND | 0.5 WD
BLK15 . | 0.4 ND | 0.3 ND ND ND | 0.2 ND
BLE16 0.3 ND | 0.4 ND ND ND ND ND
BLX17 3.4 | 1.5 ) 3.2 | 0.8 | 2.7 | 0.8 ] 3.4 | 0.7
BLK18 3.6 | 0.9 | 3.3 | 0.8 | 2.5 | 0.5 | 3.0 | 0.7
BLK19" 3.5 | 0.8 | 2.3 | 0.7 | 2.4 | 0.7 | 2.2 | 0.6
BLK29 2.9 | 0.6 | 2.3} 0.7 | 2.9 { 1.3 | 2.1 | 0.5
BLX21 3.7 | 1.2 ] 1.2 | 1.2 | 2.5 | 1.1 ] 2.2 | a.6

ND = Below the detection limit of 0.2 ug/L.
E —— — — . .}




Blackstone River

GRAFTON
wwip WEST
: R WOON
QUN. RIVER oo —
MILBURY RIVER . MUMFORD
WP ——— BRoGE  RWER | BRANCH
UBWPAD —— RIVER |
WWTP ] \
30 . —
N I I | ] Pl T T
| 2 3 4 6 7 8 11 12 13 17 18 19 20 21
25 | LEGEND:
FaiaeN . B
— Survey I, October 23, 1991
\@\ _ — : Point Sources and River Inputs
. - 1 o Water Quality Stations, 1991
2o | Y
=
= 15 L
) L
(Y
1
D : _
10 | |
1 L
<
I._
& A
— 5 T r X
I~ T
A T é % % N A
Lo NN = j & A a4 ‘%
O I 1 ' L ! L 1 i 1 ! d i 1 1 l AL Il Fy ! I3 1 L 1 l o 1 1 l,,,l 1 L i l_“L ] i 1 ! P T __|,,_‘71, LA
50 45 40) A5 30 25 20 15 10 5 0

RIVER MILES



1991 Blackstone River Survey #1

Total (TTM) and pissclvad (DTM) Capper
in ug/L
Staticn:T Run_:zi Run #2 T Run #3 éi:=:f===
| rm | ome |t | ome | T | omM | TTM | DM
BLKO1 15.0 | 6.1 | 6.7 | 1.9 | 6.9 | 3.0 | 8.7 | 1.4
BLKO2 48.8 137.1 |38.7 |27.2 |29.8 |26.4 |28.8 |26.9
BLKO3 45.8 [22.7 |29.0 |22.1 |25.5 [25.2 [26.8 |21.a
BLKO4 28.3 {19.9 |25.9 |20.4 |26.9 [19.9 [27.6 |19.s
BLXOS 1.3 ¥d | 1.6 wol 1.2| wo{ s.a| 3.9
BLKO6 29.6 |15.1 |21.7 |14.5 |17.2 |16.9 |20.2 |14.4
BLXO7 22.8 | 7.9 |22.8 | 8.6 |13.9 |20.0 [21.0 |15.1
BLKOS 45.5 | 7.5 |24.1 | 8.3 |14.3 [10.2 [53.8 | 7.0
BLKO9 11.0 | ND | 9.2 ND | 6.6 | ND | 2.5 | ND
BLK10 41.0 | 1.3 | 1.4 | ND |10.7 | wD |23.4 | wmD
BLR1L 15.7 | 5.1 }23.0 | 6.4 |25.5 | 8.5 |25.7 | 7.6
BLK12 11.9 | 7.3 |11.6 | 5.2 | 8.8 | 8.1 [11.4 | 4.6
BLK13 8.8 | 5.2 | 2.9 | 4.1 J14.1 | 7.1 | 8.5 | 2.3
BLK14 7.4 | 1.2 | 7.1 2.9 | 1.8 | 0.5 | &.8 ND
BLX1S 4.8 | 3.1 | 3.7 ND | 4.3 | 2.2 | 2.4 ND
BLK16 24.9 |14.7 | 2.9 | 2.6 |37.4 | 4.6 | 2.0 | ND
BLK17 9.0 | 4.5 |10.4 | 2.9 |13.0 | 7.2 | 7.3 | 1.8
BLK18 6.5 | 2.3 {10.9 | 3.7 |10.7 |10.3 | 7.6 | 9.4
BLK19 7.5 | 3.8 | 6.8 | 3.2 | 3.1 | 6.6 | 7.1 | 5.4
BLK20 6.9 | 3.7 | 8.7 | 3.7 7.7 | 5.2 | s.o | 2.9
BLK21 6.7 | 3.4 | 8.8 | 3.7 ’35' s.1] 6.7 | 3.8

ND = Below the detection limit of 0.2 ug/L.
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1991 Blackstone River Survey #2

Total (TTM) and Dissclved (DTM) Copper
in ug/L
Station ! Run #1 | Run #2 | Run #3 Run #4

]mfcmim—’omlm oM | T™™ | o™
BLXO1 9.9 | 6.3 7.6 | 5.3 |11.5 | 6.0 [10.1 | 5.0
BLKO2 26.8 |23.2 |[23.9 |20.5 (27.7 |23.6 (22.0 |20.3
BLXO3 28.3 (22.4 |22.4 |18.0 [30.8 |28.6 {22.7 {19.1
BLKO4 29.0 (24.9 |21.2 [18.2 |26.3 |22.1 {22.8 }13.2
BLXOS 2.1 { no | 3.4 | 0.3} 3.2 2.5} 1.0 ) ND
BLXO§ 25.5 {18.5 [22.3 {20.6 |26.0 |20.0 |24.5 [18.0
BLKO7 20.1 J10.8 |13.3 |10.2 |21.9 [12.5 [16.4 |12.4
8LKO8 36.8 |15.0 |16.0 |10.3 [29.9 |17.7 {25.2 |16.4
BLKOS 1.3 | o | 2.9 | 0.5 | 2.1 ] 0.9 | 1.3 | ND
BLX10 1.0 | ND | 1.5 [ 0.3 | 4.8 | 3.5 | 3.4 | 2.7
BLX11 16.3 | 6.0 l14.3 | 7.2 |20.4 |11.6 |14.2 | 6.4
BLX12 11.8 | 7.2 |12.2 [11.3 [14.8 | 8.3 [10.8 | 5.8
BLK13 10.8 | 6.0 | 8.6 | 5.1 [13.5 { 8.1 | 8.1 | 4.1
BLX14 3.4 | 1.8 | 2.5 2.3 | 2.1 | 1.8 | 5.2 | 1.5
BLK15 4.6 | 1.6 | 3.3 | wo | Np| wD | 6.6 | ND
BLX16 3.1 | 0.5{ 1.2 | 1.7} 3.0 3.1} 2.6 | 2.3
BLK17 7.3 ] 5.4 { 6.0 3.2 ] 7.4 ] 4.3 | 8.3 ] 3.9
BLX13 10.4 | 9.5 |10.7 | 6.7 | 7.8 | 5.5 |13.1 | &.0
BLK1S 9.1 ] 6.5 | 8.7 | 6.9 | 9.4 | 6.5 [12.3 | 5.7
BLK20 8.8 | 7.8 ) 9.3 | 5.5 |10.6 | 5.5 | 9.0 | 5.6
BLK21 7.7 | 5.3 }11.7 6.7 [12.4 | 6.4 | 8.1 | 5.3

ND = BSelow the detection limit of 0.2 ug/L.
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1991 Blackstone River Survey #3

Total (TTM) and Dissolved (DTM) Copper

in ug/L

Tstation | Run #1 ] “Run #2 Run #3 R1:T=

TT | OTM | TT | OTM | TT™ | oTM | TTM | oM
BLKO1 |11.2 | 5.4 | 4.3 | 2.7 | 8.9 | 8.6 |11.6 | 4.8
BLKO2 14.1 f12.3 {12.5 | 8.8 |17.2 |15.4 {17.5 |14.5
BLXO3 16.8 [12.5 | 9.1 | 6.8 {18.8 [13.6 |15.5 |14.6
BLKO4 ’14.5 12.3 {11.0 | S.6 }16.3 [13.5 |16.9 |15.8
BLXOS 1.4 ] 0.8 | 1.2 1.2 | 1.3 | 1.2 | 2.9 | 2.5
BLKO6 16.9 | 8.2 | 8.4 | 8.0 |15.2 [10.8 |14.6 |10.0
BLKO7 17.3 {13.1 {13.5 | 7.6 |12.4 | 8.6 [15.7 |12.1
BLKOS 12.9 j11.0 |16.4 [11.3 |14.4 (20.2 |17.8 |10.2
BLKO9S 5.2 | 2.0 | 2.1 | 0.8 | 2.8 | 1.0 | 5.3 | 3.1
BLK10 1.6 | 1.5 | 1.7 { 1.0 | 2.3 1 1.0 { 5.3 | 2.9
BLK1l 16.3 [10.6 [21.0 | 6.1 )14.3 | 8.0 [18.9 | 6.6
BLK12 13.0 | 7.0 |15.5 | 5.0 |14.0 |10.9 [13.1 | s.8
BLK13 12.9 | 7.2 [12.3 | 5.9 |20.3 | 6.9 |12.5 | 5.9
BLK14 4.2 { 3.6 | 3.9 | 3.8 | 2.1} 2.2 | 4.1 | 1.8
BLK1S 2.7 (2.0 2.8/ 1.8 6.8 1.1] 1.8 1.4
BLK16 2.9 (2.5 | 3.3 { 2.1 3.1 | 3.2 | 1.6 | 0.3
BLX17 9.8 | 5.1 l19.8 {15.5 | 9.2 | 5.8 | 9.2 | 6.1
BLK18 13.3 | 6.0 | 8.8 ] 8.2 | 7.4 | 5.6 |10.9 | 5.9
BLX19 7.2 | 4.4 | 7.4 | 5.3 |[10.0 | 5.8 | 8.9 | s.0
BLX20 4.8 [ 3.4 [ 7.5 | 4.2 | 8.1 |11.3 | 8.9 | 7.5
BLK21 6.4 | 6.1 | 6.8 | 5.3 | 9.9 | 5.6 | 8.5 | S5.8
ND = Below the detection limit of 0.2 ug/L.
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1991 Blackstone River Survey #1
Tatal (TTM) and Dissclved (DTM) Nickel

in 4g/L
e —_—
Station Run #1 Run #2 Run #3 Run #4

™ | o™ | v | DT™M | TTM | DTM | TTM | OTM

BLKO1 4.9 { 2.8 | a.6 | 3.1 ] 4.1 | 3.4 ] 7.0 4.8
BLKO02 32.9 |27.8 |30.1 [25.6 |23.2 [23.5 [27.1 [24.s
BLK03 27.1 |20.9 |22.8 |20.6 |22.5 |21.3 |20.8 |17.8
BLKO4 11.2 | 7.6 [19.2 |18.2 [18.8 [16.6 |18.8 [15.8
BLKOS o | ¥» | 1.5 | %0 | D | ND | i.0 | 1.7
BLKO6 9.7 | 6.9 |11.3 | 7.3 |12.0 io.s‘ 11.6 {10.6
BLKO7 7.6 | 5.4 | 9.3 | 7.5 | 8.1 | 8.0 |10.1 | 7.3
BLX08 11.3 | 6.5 | 3.3 | 6.7 | 7.5 | 6.1 [13.3 | 5.4
BLKG9 No | ND | 1.9 | Np | 1.3 | D | 1.1 ] mD
BLK10 N0 | ~0 | 1.5 | ¥D | 7.6 | ND | 3.5 | ND
BLK11 4.7 | 4.9 | 8.5 | 5.4 { 7.8 | 5.1 | 6.8 | 6.1
BLK12 3.9 | 2.7 7.9 5.5 6.2 5.8 | 6.11{ 4.1
BLK13 3.5 | 3.1 7.0 | 4.9 ] 7.0 5.1 | 7.2 | a.5
BLK14 SN0 | N | 1.3 ] 1.3 | 1.3 | 1.3 | 1.9 | ND
BLK15 ND | ND 0.9 | ND 1.7 | 2.0 | 1.1 | ND
BLX16 4.7 ] 2.7 | 1.5 | 1.3 ] 9.2 | 2.7 | 0.8 | ND
BLK17 6.5 | 4.3 | 8.7 | 3.0 | 6.5 | 4.5 | 6.5 | 3.9
BLK18 2.9 | 0.5 | 4.9 | 3.7 | 5.9 | 6.3 | 6.0 | 5.5
BLK19 1.6 | 2.1 | 5.1 | 4.4 | 5.6 | 5.0 | 5.8 | 5.2
BLX20 3.1 | 1.9 | 5.1 | 3.9 | 4.5 | 4.5 | 5.1 | 3.9
BLX21 1.0 1.9 ] 4.3 ] 2.2 4.9 3.4 ] 5.8} 4.2

ND = Below the detection limit of 0.2 xg/L.
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1991 Blackstone River Survey #2

Tetal (TTM) and Dissolved (DTM) Nickel

in ug/L
=;£acion ‘_ﬁun #1 I Run #2 l Run #3 Run #4
TTM | OTM | TTM l DT | TTM | OT | TTM | DTN
BLKO1 9.6 | 8.3 | 6.5 | 5.7 ’ 6.2 | 5.8 ] 8.5 | 3.4
BLKO2 41.0 |38.5 |34.5 |32.8 ]40.1 38.3 |51.8 !50.3
BLKO3 41.4 [34.5 |31.3 [28.5 (34.2 33.1 {41.1 [25.8
BLKO4 40.1 [130.7 |30.7 [28.7 |32.6 [30.3 |31.7 [30.2
BLXGS 2.0 | 1.2 ] 1.2} 0.2 1.9 0.9/ 0.7 ]| 0.4
BLKO6 26.6 [24.8 120.8 |20.9 |26.1 [25.0 |25.8 [(25.1
BLXO7 19.0 [18.0 [27.1 {16.7 {21.7 |19.1 |21.0 [20.0
BLKQS 19.3 |17.1 [16.0 |14.3 |17.7 |16.4 |20.3 [20.6
BLX09 ND ND 1.1 | ND 1.0 { 0.3 | 1.0 | 0.6
BLK10 ND ND ND 0.4 | 1.8 | 0.7 | ND 9.5
BLK11 11.2 | 8.6 [10.2 | 9.5 |12.8 |10.9 |11.9 |10.5
BLK12 10.5 | 8.6 [10.0 | 9.5 |10.4 | 9.1 |13.8 | 9.8
BLK13 9.1 | 8.4 | 7.6 | 6.4 | 7.7 | 6.6 | 8.6 | 7.2
BLK14 0.4 { 0.4 | 3.0 | 1.1 | 0.5 | 0.5 | 1.4 | 0.7
BLK1S 0.2 | 0.4 ) 0.8 | 0.6 | ND | ND 1.6 | ND
BLK16 ND ND 0.2 ND | ND ND 0.6 | 0.5
BLK17 7.2 (| 5.9 | 6.2 | 6.4 | 7.2 | 5.2 | 7.5 | 1.4
BLK18 9.4 | 7.9 | 9.3 | 8.1 | 7.3 ] 7.0 |10.0 | 6.7
BLK19 10.2 | 9.3 | 9.1 | 8.5 | 9.1 | 9.2 | 9.3 | 8.6
BLK20 9.6 | 9.3 | 9.9 | 8.9 [10.0 | 8.3 [10.3 | 9.2
BLK21 7.9 | 6.7 |13.0 ! 7.8 |11.5 | 7.7 |10.1 | 8.9
NO = Below the detection limit of 0.2 ug/L.
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1991 Blackstone River Survey #3
Total (TTM) and Dissolved (0TM) Nickael

in ug/L

Station fJLRun-;l ) Run #2 } Run #3 I Run Q:r
T | om | o | o™ | TTM | DTM | TTM | Drw

BLKO1 5.4 | 4.6 | 2.8 | 2.0 | 4.8 | 4.3 | 4.7 | 1.2
BLXOZ 12.1 |11.2 | 8.5 | 5.7 [12.7 l11.2 [13.8 |13.4
BLKO3 13.1 {11.3 | 6.1 | 6.3 |12.9 |11.2 |13.2 |11.s
BLKO4 11.2 |10.5 | 9.3 | 5.3 J11.6 |10.7 |11.1 |10.7
BLKOS 0.5 0.5 0.7 Q.8 1.2 _1.3 1.0 1.4
BLRO6 8.4 | 6.2 | 8.4 | 6.6 | 9.2 | 7.9 | 8.8 | s.8
8LKO7 8.6 | 7.1 | 8.5 | 6.9 | 8.2 | 7.5 | 8.7 | 9.0
BLR0S 8.6 | 7.6 | 5.2 | 3.6 | 9.1 | 8.2 | 9.6 | 8.3
BLRO9 ND ND ND ND .7 Q.7 6.8 1.1
BLR10 wo | ~p | N [ ND | 0.8 | @.5 | 1.9 | a.7
BLK11 6.6 | s.5 | 6.2 1 0.9 | 9.8 | 8.8 | 8.3 | 6.5
BLR12 5.9 4.8 3.7 ND 5.7 3.Q 7.4 6.8
BLX13 6.1 4.9 2.7 ¢.5 |10.86 8.6 7.4 5.5
BLR14 1.2 ] 1.5 1.8 1.5 4.6 | 3.5 ] 2.0 1.2
BLK1S 1.6 { 0.7 |- 1.4 | 0.5 | 6.7 | 5.0 ] 1.8 | 1.4
BLK16 0.5 | 0.8 | 2.2 | 0.7 | 5.1 | 3.8 | 1.2 | 1.1
BLK17 4.7 | 4.0 | 9.6 | 8.3 | 7.8 | 7.4 | 5.4 | 4.4
BLK13 6.0 3.7 6.4 4.9 7.8 7.8 5.1 4.2
BLX1l9 5.5 4.8 2.6 2.3 9.7 9.6 5.1 4.2
BLK20 5.5 | 4.8 | 2.8 | 2.4 |11.7 |12.6 | 4.9 | 5.1
BLK21 5.2 | 4.7 | 2.5 | 2.1 [12.7 J10.2 | 4.6 | 4.4

ND = Balow

the detecticn limit of 0.2 ug/L.
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1591 Blackstone River survey #1

Total (TTM) and.pissalved (DTMY Lead
in ug/L

Station Run #1 Run #2 ‘ Run #3 =Run ,ff_

TTM | DTM | TTM | DTM | TTM | OTM | TTM | DT
BLKO1 5.0 | 1.9 3.9/ o.s 1.4[ 0.7/ 7.2| 1.1
BLXO2 3.5 | 0.6 3.2] w0 | 1.3 1.1| 4.0] 3.0
BLKO3 3.5 | 0.4 2.9 o.s| 1.0f 0.8} 3.3 2.4
BLKO4 3.0 | ND 4.1 0.4 3.al 2.1 s.0| 0.2
BLKOS 0.9 | ND 1.9/ ND 1.9/ ND 2.8 '2.3
BLKOS 58.7 | s.6 [118 94.8] 2.8/ 2.6| 13.0{ 2.0
BLKO7 16.7 | 1.6 |274 5.8 98.4] 4.7] 12.3] 5.2
BLXOS 23.6 | 1.8 | 16.9] 3.0| 4.8| 4.2| 32.8] 0.9
BLXO9 1.1 | 0.9 3.37 0.2 7.9| o0.9| 2.8/ 0.7
BLK10 3.4 | 0.8 2.2/ 1.2] 3.6] 1.8| 29.8] 1.3
BLK11 9.2 | 1.2 | 15.8| 3.7] 53.3| 3.4| 32.0| 3.s
BLK12 5.1 | 2.8 | 15.6| 1.3 2.9| 2.6 s6.1| &.7
BLX13 12.4 | 1.5 | 10.3| 1.3] 13.2] 2.1} 15.7| 0.8
BLK14 23.5 |21.2 1.6} 1.5 1.0/ o0.8] 2.0| 0.2
BLK15 1.7 | 0.8 1.0] ND 0.5 1.7f{ 1.7| 0.4
BLK16 9.4 | 5.7 3.5y 1.3{ 12.3f 3.4 8.9] 1.4
BLK17 3.7 | 0.5 4.0{ ND 4.5 2.3] 4.7| 0.4
BLK18 4.3 | 0.2 3.2| ND 3.4 2.0 4.2{ ND
BLK19 2.2 | ND 2.0{ ND 2.5 o.8] 2.5{ 0.3
BLK20 2.0 | 2.1 1.7{ ND 1.6] 1.5 1.8| ND
BLK21 2.7 | 0.3 | 3.3 ND | 4.9 1.6] 3.4| o.s
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1391 Blackstone River sSurvey #2
Total (TTM) and 2issclved (DTM) Leag

in wg/L
station | Run 1 { Run #2 | Run #3 _Tr Run #4

TTM | DTM | TTM | DTM | TTM | DTM | TTM | OTM
BLKOL 4.6 | 2.5 |54.3 | 4.5 [19.7 | 4.5 ] 5.7 | a2
BLKO2 4.8 | 3.1 ’ 5.7 | 2.4 (18.7 |15.0 | 3.7 ] 2.5
BLK03 | 3.5 | 1.2 ] 8.3 | 3.2 [25.7 |22.7 | 3.2 | 1.2
BLKO4 13.4 | 4.0 | 4.7 | 4.0 [ 5.9 I 6.6 | 2.5 | 1.5
BLKOS §.0 | 6.2 | 8.3 3.3 6.2 2.1/ 0.5/
BLX06 9.2 | 7.2 {17.0 |11.9 121.3 {12.8 | 6.7 | 3.9
BLXQ7 11.7 | 5.7 [13.0 [11.5 [32.0 [21.0 | 6.4 | 4.5
BLKOS 25.6 [13.0 {20.4 | 9.4 [37.2 |24.5 }la.a 11.0
BLXA9 1.1 ] 0.4 | 6.1} 4.5 ] 5.1 3.2 1.0 8D
BLK10 1.6 | 2.0 | 4.3 | 3.8 | 6.3 ms) 1.1 ] 1.3
BLRI1  |11.4 | 4.2 {11.0 | 9.2 [26.9 |17.0 | 7.8 | 4.3
BLX12 §.5 | 2.2 |19.2 [15.7 [13.4 | 6.0 | 5.7 | 3.0
BLX13 8.2 | 5.5 | 8.3 ’10.34T;1.2 35.1 | 6.2 | 0.8
BLK14 2.8 | 1.2 | 2.5 | 1.3 1.5 | 0.9 | 3.1 ] 1.1
BLR1S | 2.1 ] 1.1 [48.8 | 0.3 [ 1.1 | 0.2 | 4.1 | 0.2
BLK16 2.9 | 1.7 | 2.0 0.8 ! 3.9 | 1.7} 8.0 | 4.3
BLK17 s.o | 1.5 4.5 | 1.3 | s.8 | 1.5 |10.2 | 2.5
8LX14 5.6 | 5.5 ] a.5 | 2.6 4.6 | 3.5 | 6.9 | 1.3
BLK19 3.9 | 2.5 | 7.2 | 5.0 | 5.8 | 5.1 ] 6.6 ] w0
BLX20 3.5 | 2.3 3.4 ) 0.4 | 5.0 | 2.1 | ®p | wD
BLK21 3.8 | 2.9 ] 4.9 ] 2.2 | 5.0 ] 0.7 | ¥D | D

ND = Below the detaction limit of 0.2 ug/L.
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1991 Blackstone River survey #3
Total (TTM) and Dissolved (DTM) Lead

in ug/L

=Sgaticn —_ Pun #1 ‘ Run _;2_ ] Run—,#_B_ B Runi:

TTM | DTM | TTM | DTM | TTM | DTM | TTM | OTM
BLKO1 2.6 1 0.4 1 4.3 0.9 )| 6.0 2.9 7.6/ 1.4
BLKO2 2.6 | 0.9 | 3.3 | 1.3 | 4.8 | 2.0 3.9 | 2.7
BLKO3 2.7 | 0.3 [ 2.9 | a.s ( 8.7 | 1.4 4.7 | 1.4
BLKO4 3.9 | 2.4 | 3.5] 1.5 | 4.9 | 1.9 | 4.3 | 2.3
BLXOS 2.1 0.7 | 1.4 0.7 | 0.8 | 0.4 | 1.2 | 1.0
BLKQ6 8.3 | 2.3 ] 7.7 | 2.3 |33.6 |20.8 | 6.3 | 1.7
BLXO7 9.8 | 6.1 | 6.7 | 2.9 | 8.8 | 2.7 | 7.0 | 3.3
BLKOS 10.2 | 3.7 | 7.7 | 2.8 | 8.6 | 2.5 |13.1 ] 5.8
BLKOS 2.4 | 2.4 | 5.2 ] 1.1 ] 4.9 | 1.0 | 4.3 | o.s
BLK10 4.6 | 2.4 | 2.9 { 0.9 | 3.2 | 1.7 2.4 0.9
BLK11 8.5 | 5.2 [13.1 ] 1.8 | 9.4 | 3.4 | 8.0 | 1.8
BLK12 7.4 | 6.7 [20.9 | 1.5 (t0.3 | 6.2 | 7.6 | 1.7
BLK13 8.2 | 3.0 | 9.7 | 1.8 |14.4 | 3.8 | 6.9 | 1.4
BLK14 6.8 | 5.9 | 1.3 | 1.2 | 1.5 0.7 1.8 a.3
BLK1S | 3.3 | 2.5 | 1.2 ;0.8 | 2.3 | 0.4 | 1.2 | 0.5
BLK16 2.5 | 2.1 | 3.4 1.9 | 2.2 | 1.2 | 5.0 | 0.4
BLK17 11.3 | 9.4 | 6.6 | 1.0 | 4.4 | 1.4 |14.8 | 2.3
BLK18 9.6 | 3.1 | 6.5 | 1.7 | 4.7 | 1.1 |29.8 [15.3
BLK19 3.7 { 2.2 | 4.4 | 1.5 | 3.6 | 1.1 | 5.7 | 1.4
BLX20 3.8 1 0.9 | 3.9 1.0 | 5.5 | 2.3 | 4.4 | 1.7
BLK21 5.1 | 2.1 l 3.0 ‘ 1.2 | 3.0 | 1.1 | 4.6 | 1.9

ND = Below the detaction limit of 0.2 ug/L.
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1991 Blackstane River Survev #:
Five Day Biochemic»l 2arygeit Demand in mg/L

Station Run #1 [ Run #2 Run #3 | Run #4
BLX01 ND ND 1.2 1.4
BLKO2 1.0 1.3 2.0 2.6
BLX02 1.7 1.2 1.1 1.3
BLXO4 ND ND 1.6 1.4
BLXOS ND ND ND ND
BLX0& ND ND 1.8 1.4
BLX0O?7 1.2 1.7 3.1 2.4
BLXQ8 1.6 2.8 4.3 2.0
BLK09 ND ND ND 1.0
BLKIG‘ ND ND .0 ND
3LX11 1.5 2.9 3.8 3.4
BLX12 1.9 3.5 4.3 3.4
BLX13 1.7 2.8 3.0 2.8
BLX14 ND 1.9 1.1 l.3
BLX1S NT ND 1.8 1.3
BLK1s ND ND 1.2 1.6
BLX17 1.8 2.7 3.4 3.0
BLX13 2.7 3.3 3.9 3.4
BLK19 2.4 4.1 4.5 3.5
ALKX20 1.3 1.7 2.3 2.4
BLX21 1.9 2.2 2.7 2.2

ND = Below the detection limit of 1.0 mg/L.
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1991 Blackstene River Survey #2
Five Day 3iochemical Cxygen Cemand in mg/L

=:E;ticn ! Run #1 Run #2 | R;;1#3 Run #4
BLKXO1 2.8 ND ; 1.3 1.9
BLKO2 1.0 1.1 ) 1.4 2.7
BLKO3 3.0 | 12 | D 2.9
BLKO4 2.4 ND | ND 2.5
BLKQS 2.0 ND j ND ND
BLKO6 2.7 ND | ND 2.4
BLKO? 3.0 1.2 | 1.6 1.9
BLKOS 2.9 1.4 | 1.6 1.3
BLK0? 1.8 1.2 | ND 1.3
BLK1Q 2.1 ND | ND 1.1
BLK11 | 2.6 ND | ND 2.1
BLK12 2.3 1.5 | 1.0 1.9
BLK13 2.7 ND ND 2.1
BLK14 2.1 ND 1.4 1.6
BLX1S 2.9 ND 1.4 2.3
BLK16 1.6 1.3 ND 1.4
BLK17 2.3 2.3 ) 1.2 1.7
BLK18 3.1 2.6 | 1.3 2.2
BLK19 3.1 2.9 [ 1.9 2.6
BLK20 2.4 2.6 ’ 1.3 2.2
BLK21 2.6 2.7 | 1.3 2.2

ND = Below the detection limit of 1.0 mg/L.
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1991 Blackstcone River Survey #3
Five Day Bicchemical Oxygen Demand in mg/L

Station Run # J Run #2 J Run #3 Run #4
BLKO1 1.4 i 1.5 | ND 1.5
BLKO2 1.3 } 1.3 | 1.3 1.0
BLKO2 L1 | 2.0 ‘ 1.5 1.4
BLKO4 1.5 ) 1.8 ] 1.3 1.7
BLKOS ND 1.2 | ND ND
BLKOG 1.1 1.3 | 1.7 1.4
BLKO7 1.5 1.8 | 1.1 ND
BLKOS 1.1 1.8 | 1.2 ND
BLKO9 ND 1.4 ND
BLK10 ND 1.1 ND ND
BLK11 ND 1.3 ND ND
BLK12 ND 1.1 ND ND
BLK13 1.1 ND 1.2 ND
BLK14 1.4 ND ND ND
BLK15 1.0 ND ND 1.2
BLK16 1.1 1.2 ND ND

BLK17 ND 1.0 ND 1.2
BLX13 ND 1.0 ND 1.2
BLK19 1.5 1.0 ND 1.3
BLK20 1.1 ND ND 1.7
BLK21 2.4 ND 2.4 3.7

ND = Below the detection limit of 1.0 mg/L.
————————— e i S
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1991 Blackstcne River Survey #1
Calcium in mg/L

— —_— _
Station Run #1 Run #2 Run #3 Run #4
BLXOl 22.4 23.6 NS 22.7
BLKD2 19.2 18.4 20.9 1l8.1
BLKO3 20.3 18.2 10.3 18.1
BLKO4 22.3 18.8% 19.0 17.8
BLXOS 16.9 14.2 15.1 13.8
BLKQO6 18.0 17.8 17.4 16.9
BLKQ7 16.6 15.8 16.0 15.1
BLXOS 15.5 15.9 16.0 13.9
BLKX09 6.3 4.1 5.4 5.2
BLX10 6.6 6.1 5.8 5.3
BLK11l 12.8 13.1 13.1 12.6
BLX12 13.6 12.7 12.6 12.2
BLK13 12.8 10.8 10.8 11.4
BLK14 3.4 4.1 3.5 4.3
BLK15 6.7 6.6 | 6.6 7.1
BLK1lse 9.8 9.7 10.2 2.9
BLKX17 2.2 ll.l_ 11.2 11.5
BLX1l8 12.7 11l.1 12.1 1l.4
BLK19 12.0 11.56 11.5 11.7
BLK24 11.9 12.1 11.9 11.6
BLK21 14.0 11.4 11.4 12.2

ND = Belaow the detecticn limit of 0.1 mg/L; NS =
Sample missing,
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1991 Blackstone River Survey #2

Calcium in m»g/L

Station

-

" Run #1 Run #2 Run #3 Run #4
BLKO1 18.8 19.5 29.3 19.0
BLK02 18.0 15.7 17.5 17.1
BLKO3 18.7 16.4 16.2 16.6
BLKO4 17.1 16.7 17.0 16.1
BLKOS 14.3 12.8 13.0 12.9
BLKO6 16.1 14.9 15.3 16.4
BLKO7 14.7 13.6 14.9 16.4
BLKOS 13.0 13.7 13.4 13.4
BLX09 5.6 5.4 4.6 4.3
BLK10 5.8 5.3 5.2 5.1
BLK11l 11.0 11.2 11.0 10.8
BLK12 11.4 10.1 10.6 11.0
BLK13 9.6 8.7 8.6 10.1
BLK14 4.7 7.3 4.2 3.9
BLK15 6.6 6.1 6.0 6.0
BLK16 8.7 7.6 8.5 8.2
BLK17 9.2 9.0 9.0 8.6
BLK1S 10.7 10.1 9.7 9.3
BLK19 11.4 11.2 10.4 10.1
BLX20 12.4 12.3 11.4 11.2
BLK21 11.5 11.6 11.7 11.2

ND = Below the detection limit of 0.1 mg/L.
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1991 Blackstone River Survey #3
Calcium in mg/L

=Stacion 1;1-171 #1 Runiﬁ_z Run #3 T Run #4=
BLKGO1 14.4 14.2 14.8 14.2
BLKQO2 15.9 16.3 16.5 15.5
BLKO3 15.6 15,2 1s5.0 15.8
BLKO0O4 " 15.2 14.7 14.2 14.5
BLKOS 11.8 11.4 11.9 11.7
BLKGB 14.1 13.5 14.3 14.4
BLKO7 13.2 13.4 13.7 12.7
BLX0S 12.3 13.2 12.9 12.8
BLX09 3.8 3.6 3.2 3.1
BLEK10 4.1 4.1 4.4 4.2
BLK11 3.9 9.8 9.1 9.4
BLK12 5.7 8.9 8.9 ' 9.9
BLK13 9.7 8.9 9.4 9.1
BLK1l4 2.4 2.4 2.6 2.5
BLK1S 5.1 5.0 5.2 4.8
BLK16 7.5 7.3 S 7.9
BLK17 7.9 é;o 7.9 8.3
BLK13 7.8 7.1 7.4 7.7
BLX1% a.0 8.0 8.2 8.4
BLK20 8.3 8.7 8.5 8.5
BLKZ1 8.1 8.5 8.2 8.1

ND = Below the detection limit of 0.1 mg/L.
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1991 Blackstone River Survey #1

Magnesium in mg/L

Station Run #1 Ruﬂ—; Run #3 RUn #4
BLKO1 3.88 3.82 NS 3.91
BLKO2 3.56 3.35 3.66 3.79
BLKO3 3.37 3.37 3.48 3.57
BLKO4 3.45 3.31 3.58 3.40
BLKOS 2.78 2.73 2.92 2.91
BLKQS& 3.13 2.82 3.48 3.47
BLKO7 3.07 3.12 3.31 3.13
BLKOS 3.03 3.04 3.09 3.31
BLX09 1.25 1.20 1.20 1.21
BLK10 1.32 1.34 1.35 1.37
BLK11 2.48 2.64 2.81 2.71
BLK12 2.47 2.55 2.64 2.57
BLK13 2.37 2.21 2.32 2.41
BLK14 1.05 1.05 1.06 1.09
BLK1S 1.56 1.50 1.56 1.66
BLK16 2.08 2.22 2.28 2.30
BLK17 2.18 2.24 2.31 2.41
BLK18 1.91 2.37 2.48 2.38
BLK19 2.31 2.32 2.44 2.45
BLK20 2.45 2.39 2.49 2.53
BLK21 2.53 2.39 2.70 2.54

ND = Below the detecticn limit of 0.05 mg/L; NS =

Sample missing.
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1991 Blackstone River Survey #2
Magnesium in mg/L

=§:§£icn Run #1 Run #2 Run #3 Run #4
BLXO1 2.76 2.74 2.67 2.8%
BLKO2 3.26 2.89 2.93 3.08
BLKO3 | 3.29 3.02 2.99 3.15
BLKO4 3.27 3.08 2.93 2.97
BLXOS 2.73 2.65 2.61 2.78
BLKQ§ 1.48 2.93 2.98 2.85
BLKO7 2.65 2.44 2.75 2.61
BLXOS 2.51 2.23 - 2.68 2.71
BLKD9 l.22 0.92 1.10 1.05
BLX10 1.38 1.13 1.21 1.22
BLK1l1 1.97 1.87 1.99 2.08
BLK12 1.99 1.75 1.88 1.79
BLK13 1.75 1.47 1.79 1.91
BLK14 1.06 0.95 1.08 1.09
BLX15 1.48 1.27 1.42 1.43
BLK1§ 2.00 1.80 1.92 1.87
BLK17 1.76 1.53 1.83 1.89
BLX18 2.08 1.75 1.90 1.88
BLK19 2.18 1.90 2.01 - 2.15
BLKX20 2.34 2.08 2.22 2.29
BLK2Z1 2.25 2.07 2.13 2.17

ND = Below the detection limit of 0.05 mg/L.
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1391 Blackstaone River Survey #3
Magnesium in ng/L

Station —;gh #1 Run #2 Run #3 Run #4
BLKQO1 3.00 3.12‘ 2.687 2.89
BLKXO2 3.70 3.43 3.06 3.28
BLKO3 3.30 3.57 3.63 3.54
BLKO4 3.50 3.12 2.39 2.93
BLXOS 2.21 2.44 2.79 2.64
BLKO6& 3.19 2.86 2.53 2.84
BLEQO7 2.71 2.84 2.89 2.78
BLXOs8 2.89 3.15 3.53 3.24
BLKOS 1.19 1.38 1.34 1.21
BLX1OQ 1.62 1.84 2.01 1.84
BLK11l 2.45 2.52 2.43 2.58
BLX12 2.22 2.35 2.30 2.43
BLK13 2.19 2.10 1.98 1.95
BLK14 0.69 1.06 1.03 0.94
BLK1S 1.99 1.85 1.77 1.79
BLK16 2.25 2.74 2.78 2.54
BLK1? 1.93 1.88 1.78 1.80
BLK1s8 2.40 2.48 2.30 2.51
BLK19 2.12 2.21 2.15 1.958
BLK20 2.06 1.95 1.87 1.84
BLK21 2.44 2.50 2.41 2.56

ND = Below the detection limit of 0.05 mg/L.
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1991 Blackstcone River Survey #1
Total Chlorophyll in ug/L

Station Run #1 Run #2 Run #344: Run #4
BLKO1 ND | 2.8
BLX02 2.0 1.9
BLKQ3 2.1 2.3
BLK04 1.0 2.0
BLKOS NA N&
BLKO6 3.2 3.7
BLXO7 6.2 22.0
BLKOS 17.0 , 20.6
BLKO9 NA NA
BLK10 NA NA
BLK1l1 12.1 15.6
BLX12 21.0 13.0
BLK13 17.8 20.6
BLK1l4 NA NAa
BLK15 NA 1 NA
BLK16 2.4 | 4.8
BLX17 NA 25.2
BLK18 15.0 29.5
BLX19 16.2 29.1
BLK20Q 8.2 B.8
BLK21 13.1 11.3

ND = Below the detaction limit of 1.0 ug/L.
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1991 Blackstone River Survey #2
Total Chlerophyll in ug/L

Station Run #1 Run #2 Run #3 Run #4
BLKOo1 1.9 3.0
BLKO2 ND 1.0
BLKO3 ND 1.0
BLXO4 ND 1.0
BLX0OS 1.9 1.1
BLKO6 1.0 5.8
BLXO7 3.7 10.7
BLKOS 3.7 31,7
BLK09 ND 1.9
BLX1Q 1.9 1.0
BLK11 4.0 8.0
BLK12 6.7 4.9
BLK13 7.0 14.0
BLK14 1.0 . 3.8
BLK1S 5.3 3.9
BLK16 1.0 4.1
BLK17 9.1 15.0
BLK18 S.0 l10.1
BLX19 6.0 10.4
BLX20 3.0 15.6
BLK21 13.8 13.8

ND = Below the detection limit of 1.0 ug/L; NA =
Sample not required.
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1991 Blackstone River Survey #3

Total Chlorophyll in ug/L

Station Run #1 Run #2 Run #3 Run #4
BLKO1 2.8 1.0
BiKOZ 2.9 1.1
BLKO3 1.0 ND
BLK0O4 1.0 1.1
BLKOS 2.8 4.7
BLKOs 2.0 3.2
BLKQO7 ND 3.1
BLKOS 2.8 2.0
BLERO9 2.0 1.0
BLEK10Q 1.0 3.3
BLK11l ND 1.9
BLX12 2.0 ND
BLK13 3.7 1.0
BLK14 2.0 4.0
BLK15 4.0 6.0
BLK16 ND ND
BLK17 2.9 3.1
BLK18 2.9 1.0
BLX1S 1.1 2.0
BLK20O 2.8 2.0
BLX21 2.1 4.0

ND = Below the detection limit of 1.0 ug/L.
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1391 Blackstone River Survey #1

Chloride in =zg/L

Run #2

Station Run #1 Run #3 Run #4
BLXO1 114 114 114 148
BLKO2 109 109 NS 100
BLKO3 104 105 92 100
BLKO4 57 105 92 100
BLXOS 67 73 65 68
BLKO6 a2 82 74 92
BLKO7 78 82 68 78
BLKOS 75 79 71 74
BLKQ9 20 22 19 19
BLK10 46 48 35 43
BLK11 67 75 63 65
BLK12 70 75 60 65
BLK13 57 64 50 60
BLK14 22 24 20 21
BLK15 24 24 20 24
BLX16 14 36 30 48
BLK17 57 59 48 57
BLK18 79 79 65 68
BLK19 64 70 68 71
BLK20 52 57 50 63
BLX21 54 85 | 46 55

ND = Below the detection limit of 1 mg/L; NS =
Sample missing.
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1991 Blackstone River Survey #2
Chloride in mg/L

M——
Station Run #1 Run #2 Run #3 Run #4
BLKO1 108 97 106 116
BLKO2 105 90 96 113
BLKO3 100 94 99 109
BLKO4 96 20 95 108
BLKOS 72 65 69 78
BLKQ6 90 77 85 100
BLKO7 78 79 78 156
BLX08 76 72 72 140
BLXO9 10 19 21 21
BLK10 45 41 42 49
BLK11 56 51 57 66
BLK12 57 43 53 62
BLK13 48 42 © 42 55
BLK14 10 28 26 29
BLK15 28 25 26 29
BLK16 38 . . 32 ' 35 40
BLK17 48 42 44 236
BLK18 62 54 54 60
BLK19 60 53 54 68
BLK20 68 60 60 68
BLK21 64 56 60 g0

ND = Below the detection limit of 1 mg/L.
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1991 Blackstone River Survey #3
Chloride in mg/L

Statioﬂ-) Run #1 Run #2 W Run #3 Run #4
BLX01 (_ 57 58 74 60
BLKO2 71 78 92 81
BLKO3 70 72 88 79
BLX04 70 68 82 34
BLX0S 48 47 70 53
BLKO#§ &6 61 " 71 59
BLKGQ7 1] 62 71 - 62
BLX0O3 58 59 69 62
BLKO9 14 15 13 18
BLKX10 26 27 29 28
BLX11l 45 . 486 51 48
BLK12 44 45 50 43
BLK13 44 43 48 39
BLK14 12 14 14 13
BLK1S5 28 28 31 28
BLK1ls 26 .. 27 ' 29 34
BLK17 36 ] 43 41
BLX18 40 40 48 46
BLX19 40 40 46 46
BLK20 NS 52 43 85
BLK21 49 41 44 54

ND = Below the detection limit of 1 mq/L.
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1991 Blackstone River Survey #1
Ammeonia in mg/L

Statiocn Run #1 Run #2 Run #32 Run #4
BLXO1 0.14 | g.17 - 0.24 0.24
BLX02 C.48 0.26 0.24 0.45
BLKO3 0.29 0.21 0.11 0.18
BLKO4 0.38 0.29 Q.28 .0.33
BLKOS Q.07 Q.07 ND 0.08
BLKOS& 0.12 0.13 0.12 0.16
BLKO7 0.21 0.16 g.05 ‘ 0.08
BLK0O3 0.12 0.05% 0.14 0.11
BLKOS 0.09 0.04 ND 0.06
BLK1Q 0.04 0.04 Q.04 Q.47
BLKX11l 0.06 0.06 0.10 _ 0.02
BLK12 0.04 0.05 0.08 C.08&
BLK12 0.05 0.06 0.05 Q.09
BLK14 Q.09 0.12 0.08 0.09
BLK15S Q.06 0.04 0.05 0.05
BLX16 0.22 0.26 g.28 Q.33
BLK17 0.06 0.05 .05 0.09
BLK18 1.03 1.54 1.01 1.07
BLK19 1.03 0.6l Q.77 2.99
BLK20 0.55 0.50 0.43 0.45
BLK21 0.33 0.31 g.36 0.25

ND = Below the detection limit of .02 mg/L.
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1991 Blackstone River Survey #2
Ammonia in mg/L

—;:ation Rﬁz #1 Run #2 Run #3 Run #4
BLKJ1 1.37 Q.85 ND ND
BLXO2 1.582 0.73 ND NP
BLKCO3 l1.66 0.75 0.03 ND
BLKQ4 1.72 1.13 0.02 ND
BLXGOS 0.49 0.32 0.09 ND
BLXOS 1.21 0.58 0.65 ND
BLKO7 0.58 0.93 g.42 ND
BLKOS 0.13 0.78 0.32 ND
BLKOS 0.28 0.48 0.15 ND
BLX10 0.55 0.18 0.13 Q.13
BLK1l1l 0.09 _ 0.41 0.40 _ 0.286
BLK12 0.13 0.33 Q.37 Q.27
BLK13 d.08 £.18 0.34 0.26
BLK14 0.22 0.62 - 0.28 ND
BLK15 0.09 0.26 Q.26 0.39
BLK1ls 0.20 0.28 | 0.17 0.13
BLK17 ND 0.22 0.10 0.14
BLK18 0.88 . 1.25 0.22 0.74
BLX19 Q.87 0.43 0.7% 0.83
BLR20 0.49 Q.34 0.0¢ Q.43
BLK21 0.50 0.44 0.64 0.04

ND = Below the detection limit of 0.02 ag/L.
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1991 Blackstone River Survey #3
Ammenia in mg/L

Tstation Run #1 Run #2 Run #3 | Run #4
BLKO1 0.15 0.11 0.15 0.17
BLKO2 0.19 0.07 0.75 0.54
BLKO3 . 0.16 Q.14 0.24 0.56
BLKOA 0.18 0.20 0.32 0.46
BLKOS | WD ND ND ND
BLKO6 0.21 0.13 0.40 0.16
BLKO7 0.14 Q.23 0.23 0.24
BLXOS 0.07 0.15 0.21 0.18
BLXOS ND ND ND 0.03
BLK10 ND ND ND ND
BLK1l 0.07 0.09 0.10 0.09
BLK12 0.08 0.12 0.09 0.12
BLK13 0.08 0.10 0.19 ND
BLK14 0.02 0.04 0.07 ND
BLK1S 0.06 0.03 0.11 0.08
BLX16 0.06 0.06 | o0.05 0.04
BLK17 ND 0.77 0.10 0.05
BLK18 0.15 0.16 0.33 0.22
BLK19 0.21 0.20 0.23 0.21
BLK20 0.17 ND 0.21 . 0.17
BLK21 0.14 0.20 0.25 0.15

ND = Below the detection limit of 0.02 mg/L.
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1991 Blackstone River Survey #1
Nitrate in mg/L

Station | Run #1 Run #2 Run #3 ‘Run #4
BLKO1 0.65 0.51 1.00 0.45
BLKO2 2.90 2.57 4.55 2.02
BLKO2 4.03 3.64 4.16 3.89
BLKO4 4.43 4.20 4.42 4.47
BLKOS5 0.13 0.08 0.20 4.05
BLXO6 2.78 2.64 4.42 0.07
BLKO7 2.74 2.85 3.63 3.68
BLXO0S 2.37 2.29 2.79 3,10
BLKQ9 0.15 0.14 0.15 3.18
BLK10 0.12 0.03 0.10 0.17
BLK11 1.70 1.52 2.66 | 1.74
BLK12 1.77 1.39 1.92 1.65
BLK13 1.57 1.50 1.73 1.46
BLK14 0.24 0.22 ND 0.27
BLK15 0.38 0.29 0.20 0.39
BLK16 0.76 d.81 NS 0.77
BLK17 1.28 1.20 0.31 1.46
BLR18 1.23 1.17 1.47 1.41
BLK19 1.40 1.38 1.57 1.62
BLKZ20 1.64 1.69 1.74 1.98
BLK21 1.59 1.98 2.02 1.90

ND = Below the detection limit of 0.02 mg/L; NS
= Sample missing.
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1991 Blackstone River Survey #2
Nitrate in mg/L

station Run #1 Run #2 | Run #3 Run #4
BLKO1 0.16 1.45 0.71 0.66
BLKQ?2 2.70 3.81 4.18 a.77
BLK03 4.29 3.63 3.57 5.21
BLKO4 4.09 4.21 3.35 4.20
BLKOS 0.03 0.14 0.13 0.11
BLKO6 3.42 2.89 4.05 3.37
BLKO7 4.20 2.54 4.24 2.86
BLKOS 2.85 4.29 3.80 2.86
BLKO9 2.46 0.14 0.04 0.09
BLK10 0.98 0.19 ND 0.09
BLK11 1.41 1.45 2.00 | 1.20
BLK12 4.s2 1.60 2.38 1.32
BLK13 0.97 0.82 2.38 0.95
BLK14 0.25 0.28 1.25 0.31
BLK15 0.25 0.25 0.17 0.89
BLK16 0.56 0.65 | 0.68 0.95
BLK17 .79 0.82 0.81 1.14
BLK18 1.43 1.17 4.65 1.52
BLK19 1.76 1.51 1.69 1.97
BLK20 2.03 1.74 1.99 2.29
BLK21 1.67 1.63 | 1.7 2.41

ND = Below the detection limit of 0,02 mg/L.
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1991 Blackstone River Survey #3
Nitrate in mg/L

Station Run #144=__Run #2 Run #3__= Run #4
BLXO1 1.55 0.24 2.20 0.74
BLKO2 1.24 1.88 2.62 1.99
BLKO3 1.27 1.01 2.05 2.21
BLKO4 1.13 1.30 1.48 2.21
BLKOS 0.06 0.07 0.06 0.03
BLKO6 1.32 0.95 0.97 1.33
BLKQ7 0.80 1.42 1.23 " 1.20
BLKOS 1.23 0.90 1.40 1.20
BLK09 0.09 0.10 0.10 0.10
BLK10 ND 0.03 0.04 0.03
BLK11 1.08 0.64 - 0.80 1.26
BLK12 2.92 .67 0.63 1.60
BLK13 2.07 0.77 0.68 1.26
BLK14 0.24 0.16 0.15 0.20
BLK15 0.44 0.16 0.18 0.28
BLK16 0.69 0.43 0.42 0.54
BLK17 1.31 0.56 0.56 0.61
BLX13 0.62 1.02 0.71 0.77
BLK19 1.08 0.25 0.54 0.82
BLX20 0.39 0.15 0.51 0.30
BLK21 1.38 0.79 0.54 0.71

ND = Below the detection limit of 0.02 mg/L.
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1991 Blackstcne River 3Survey #1
Orthophosphate in mg/L

=§:§tion Ruﬂ‘#l Run #2 Run #3 Run #4
BLKO1 0.02 ND ND ND
BLKO2 0.90 1.00 1.15 0.11
BLKO3 0.90 0.86 1.07 0.93
BLKO4 0.71 0.76 0.85 0.93
BLKOS 0.08 0.03 0.08 0.06
BLKOS 0.64 0.43 0.47 0.88
BLKO7 0.67 0.57 0.52 0.49
BLKOS 0.53 0.48 0.41 0.44
BLKO9 0.13 0.02 0.07 0.41
BLK10 0.15 0.02 ND ~ ND
BLK11 0.38 0.24 0.19 - 0.10
BLK12 0.46 0.24 0.17 0.10
BLK13 0.31 0.38 0.22 0.12
BLK14 ND 9.05 0.14 ND
BLX15 0.02 0.05 '0.08 ND
BLK16 0.03 0.0% NS ND
BLK17 0.13 0.20 0.08 0.06
BLK18 0.10 0.29 0.17 0.13
BLX19 0.19 0.26 0.19 0.07
BLK20 0.12 0.23 0.18 0.07
BLK21 0.10 0.20 0.11 ND

ND = Below the detecticn limit of 0.02 mg/L; NS
= Sample missing.
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1391 Blackstone River Survey #2
Orthophosphate in mg/L

=§:ation Run #1 Run #;::;_ Run #3 Run #4
BLKO1l 0.05 ND ND ND
BLKO2 1.20 0.83 1.02 1.34
BLXO3 1.04 0.67 1.Q2 1.48
BLKO4 0.81 0.83 0.83 1.40
BLKOS ND ND ND 0.06
BLXOS 0.65 0.31 0.66 g.90
BLKO7 0.32 0.08 Q.14 0.58
BLXOS ND 0.04 ND 0.42
BLX09 ND ND ND Q.04
BLK1O 0.08 ND ND 0.02
BLX1l1l ND ND ND 0.14
BLK12 0.09 ND ND 0.17
BLK1Z ND ND ND 0.12
BLK14 0.08 ND 0.07 0.02
BLKX15 ND ND g.08 0.02
BLK16 ND ND 0.06 0.02
BLX17 ND ND Q.11 0.20
BLX1s8 1.81 ND 0.18 0.36
BLK19 0.13 ND Q.28 0.33
BLX20 0.10 ND 0.34 0.25
BLK21 0.09 ND Q.28 0.19
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1991 Blackstone River Survey #3
Orthophosphate in mg/L

— —

e —

station Run #1 Run #2 Run #3 Run #4
BLKO1 0.05 0.16 0.20 Q.07
BLK02 2.34 0.62 0.56 0.62
BLX03 0.34 0.53 0.49 0.62
BLKO4 0.42 0.44 0.42 0.43
BLKOS ND .02 0.02 ND
BLKO6 0.20 0.26 0.25 0.32
BLKO? 0.16 0.26 0.21 0.21
BLKOS 0.16 0.21 0.21 0.21
BLK09 ND 0.02 ND 0.10
BLX10 ND 0.02 ND ND
BLK11 0.21 0.15 0.12 0.15
BLX12 - 0.25 0.15 0.12 0.15
BLK13 0.16 0.15 | o0.02 0.15
BLK14 ND 0.03 ND ND
BLK15 ND 0.03 'ND ND
BLK16 ND 0.03 ND 0.03
BLK17 0.05 0.14 0.05 0.07
BLK13 0.05 0.14 0.14 0.07
BLK19 0.08 0.14 0.11 0.03
BLK20 0.08 0.16 0.08 0.07
BLK21 0.08 0.09 0.08 0.07

ND = Below the detection limit of 0.02 mg/L.
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1991 Blackstone River Survey #1

Total Kjeldahl Nitrogen in mg/L

Station Run #1 Run #2 Run #3 Run #4
BLKOl ND ND ND ND
BLK02 1.2 ND 1.7 ND
BLXOQ3 ND 1.1 1.2 ND
BLXO4 1.1 ND ND ND
BLKOS ND ND ND ND
BLKOé ND ND ND ND
BLXO0? ND ND ND ND
BLKOS ND ND ND ND
BLXOS ND ND ND ND
BLX10 ND ND ND ND
BLK11 ND ND ND ND
BLK12 ND ND 1.2 ND
BLK13 ND ND ND ND
BLKX14 ND ND ND ND
BLKX1S ND ND ND ND
BLK1l6 ND ND - ND ND
BLK17 ND ND ND ND
BLX18 2.9 1.6 1.7 2.6
BLX1S 1.5 1.6 1.8 2.4
BLR20 ND " ND 1.1 ND
BLK21 ND ND 1.1 1.1
ND = Below the detecticn limit of 1.0 mg/L.
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1991 Blackstcne River Survey #2
Total Kjeldahl Nitregen in mg/L

Station | ﬁah #1 Run #2 ;:n #3 Run #4
BLKO1 1.4 ND ND ND
BLKQ2 1.6 ND ND ND
BLKQO3 1.7 ND ND ND
BLX04 1.7 1.1 ND ND
BLKGS ND ND ND ND
BLXOs 1.2 ND ND ND
BLXO7 ND ND ND ND
BLK08 ND ND ND ND
BLKOS ND ND ND ND
BLX10 ND ND ND ND
BLK11 ND ND ND ND
BLK12 ND ND ND ND
BLK13 ND ND ND ¥D
BLK1l4 ND ND ND ND
BLK15 ND ND ND ND
BLK16 ND ND | ND ND
BLK17 ND ND ND ND
BLX18 ND 1.3 ND ND
BLK19 ND ND ND ND
BLK20 ND ND ND ND
BLK21 ND ND ND ND

ND = Below the detectiocn limit of 1.0 mg/L.
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1991 Blacksteone River Survey #3
Total Kjeldahl Nitrogen in mg/L

Statjion Run #1 Run #2 Run #3 Run #44=
BLKO1 ND ND ND ND
BLKO2 ND ND 1.1 ND
BLXO0O3 ND ND l ND ND
BLXO4 ND ND | ND 1.0
BLKOS ND ND ND ND
BLKQ6 ND ND ND ND
BLKO7 ND ND ND ND
BLKQ3 ND ND ND ND
BLKO9 ND ND ND ND
BLKlQ ND ND ND ND
BLK11l ND ND ND ND
BLK12 ND ND ND ND
BLX13 ND ND ND ND
BLK14 ND ND ND ND
BLK15 ND ND . ND ND
BLX16 ND ND ND ND
BLKX17 ND ND ND ND
BLX18 ND ND ND ND
BLX19 ND ND ND ND
BLK20Q NS ND ND ND
BLX21 ND | ND ND ND

ND = PBelow the detection limit of 1.0 mg/L; NS =
Sample missing
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1991 Blackstone River Survey #1

Total (TSS) and Volatile (VSS) Sclids
in mg/L
Stgggon Run #1 Run #2 Run #3 471 Run_;fr

TSS | VSS | TSS | VSS | TSS | VSS | TsS | vss
BLKO1 2.4 | 0.8 | 2.8 | 1.8 | 0.6 | ND | 3.0/ 0.8
BLXO2 4.6 | 2.6 [ 3.6 | 2.0 { 3.6 | 3.0 | 3.8 | 1.8
BLX03 ND | 0.6 | 1.4 | 0.6 | 1.8 | 1.4 ND ND
BLKO4 1.2 ND | 1.4 ND | 1.4 | 0.8 | 1.8 | 0.8
BLKOS 1.6 | 1.2 |"0.6 | 0.5 ND ND | 0.6 ND
BLKO6 6.6 { 2.6 | 1.8 ND | 3.2 | 1.4 | 4.0 | 1.0
BLKO7 4.2 | 2.0 | 5.2 | 2.2 | 9.2 | 4.8 | 5.6 | 2.2
BLXOS 5.0 | 2.6 | 6.8 | 4.0 |18.4 | 6.6 |16.2 | 4.2
BLKO9 1.8 | 1.0 | 0.5 ND | 1.8 [ 0.8 | 2.6 | 1.4
BLK10 2.2 { 1.2 | 1.2 0.8} 1.2 1.0/ 2.8 ( 0.8
BLK11 9.4 | 3.8 | 6.6 | 3.4 [12.4 | 5.4 [13.4 | 4.4
BLK12 5.0 | 2.6 | 9.4 | 5.4 | 7.0} 4.0 ) 5.2 | 1.8
BLX13 6.4 | 3.2 | 7.2 | 4.2 | 8.4 ] 2.0 [ 6.8 | 4.6
BLK14 1.6 | 1.0} 2.0 | 1.0 | 0.6 ND | 1.4 | 0.8
BLX1S 2.4 | 1.2 )] 2.6 | 1.0 | 1.8 | 0.8 ] 4.0 | 1.4
BLK16 5.4 | 2.0 { 5.4 | 2.2 | 3.4 | 1.8 | 7.0 | 2.0
BLK17 5.6 | 2.8 | 8.2 | 5.0 7.8 | 4.6 | 8.0 | 3.6
BLK18 8.6 { 4.0 | 2.6 | 2.0 | 6.4 } 2.8 | 5.4 | 2.2
BLK19 5.8 2.8 8.0 | 4.4 8.2 5.0 5.6 2.8
BLK20 3.8 | 1.8 § 3.2 | 2.2 | 4.8 | 3.0 | 3.6 | 1.2
BLK21 4.6 | 1.8 lﬁs.o 3.0 6.8 | 3.8 | 5.6 | 2.4
ND = Below the detection limit of 0.5 mg/L.




Blackstone River

GRAFTON
Wwip WEST
RIVER — - WOON.
MiLBURY gkfﬁ%m wwTe
" NORTH—  MUMFORD
wwip BRIDGE _ RIVER — BRANCH _
UBWPAD wie | ‘ RIVER ‘
- | T T
1 2 3 4 6 7 8 [} 12 13 17 18 19 20 21

T B

1 i .

< 25| LEGEND:

o Survey |, July 10-11,1991

- : — : Point Sources and River Inputs

e — 1 : Water Quality Stations, 1991

o 20 b . o

S i

"6 .
. m [

o 0T

QJ -

U -

- | H

o 1ok

N

j -

7 ] O S r
o : A

o S5F | l | ) I
—— -

o i FAN Zf AN

- A

I FANAN
O . L 1 1 i l i 1 1 i l L 1 4 i l L 1 'l 1 I oo d 1] l I Il L 1 I A1 1 1 i I I 1 1 1 _L [ N N DI S L,,L.,,..J. I |
50 45 40 35 30 25 20 15 10 5 0

RIVER MILES



Volatile Suspended Solids (mg/L)
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1991 Blackstone River Survey #2

Total (TSS) and'Vclatile (VSS) Sclids
in mg/L
Station B Ru;ﬁ;i RunA;; Ru;1;5 _Tj;ﬁ:#4

TSS | VSS | Tss | vss | Tss | vSs | Tss | VSs
BLKO1 3.0} 1.6 | 3.2 | 1.8 | 3.4 1.8 ] 4.2 ] 2.0
BLKO2 4.8 | 2.0 | 3.0 | 2.6 | 3.0 | 2.0 | 1.4 | 1.2
BLKO3 2.0} 1.0 | 1.0} 0.6 | 1.6 | 1.2 | o.s ND
BLKO4 1.8 | 0.8 | 2.6 | 1.2 | 1.8 | 1.4 | 1.8 | 1.6
BLKOS 1.4 | 1.0 | 1.8 | 0.8 | 1.6 | 1.0 ND ND
BLKO6 3.6 | 1.8 | 2.8 | 1.0 | 1.0 | 0.6 | 2.0 | 1.8
BLKO7 8.6 | 3.2 | 6.8 | 3.8 | 5.6 | 3.2 | 4.4 | 2.4
BLKOS 3.8 ( 1.2 | 6.2 | 3.6 |17.8 | 4.6 | 8.6 | 4.2
BLKOS 1.6 | 1.4 | 1.6 [ 1.4 | 1.4 | 0.8 | 1.2 ND
BLK10 1.6 { 0.8 | 1.4 | 0.8 | 1.8 | 0.6 | 1.0 { 0.6
BLK11 $.2 | 1.8 | 6.0 | 3.2 | 2.4 | 1.8 | 4.0 | 2.2
BLK12 3.6 | 1.4 | 5.4 | 3.4 | 3.0} 2.0 | 3.2 | 1.6
BLK13 5.4 | 3.0 | 4.4 | 3.0 | 4.8 | 3.4 | 4.4 | 2.5
BLK14 2.0 | 1.4 | 3.8 | 2.6 | 4.0 | 2.2 | 2.6 | 2.0
BLX15 3.8 | 2.6 | $.2 | 3.2 | 6.2 | 4.8 | 4.0 | 2.8
BLK1s 2.0 1.2 3.2 1.8 5.8 3.0 9.0 3.6
BLK17 3.4 L 2.2 1 4.2 ] 1.4 ] 4.4} 2.8 1 4.6 ] 3.2
BLK18 2.4 | 1.4 | 5.4 | 2.8 | 4.0 ] 3.0 | 4.2 | 2.8
BLX19 4.0 | 2.8 | 5.8 | 3.8 | 6.8 | 3.8 | 3.0 | 1.6
BLK20 2.6 [ 2.2 | 4.4 | 1.6 | 5.4 | 1.8 | 7.0 | 3.6
BLK21 4.8 | 2.6 | 7.0 | 4.2 { 6.2 | 5.0 | 6.8 | 4.0

ND = Below the detection limift of 3.5 mg/L.
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Blackstone River
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1991 Blackstone River Survey #3
Total (TSS) and Volatile (VSS) Solids

in mg/L
Station Run #1 Run #2 Run #3 ) Run #4

TSS | VSS | TSS | VSS | TSS | VSsS | TSS | VSS
BLKO1 3.2 1.2 ] 4.0 | 1.2 | 4.6 | 2.8 | 2.0 ND
BLKO2 3.4 | 2.8 | 3.6 | 2.0 | 5.4 | 4.0 [ 3.4 | 2.0
BLKQ3 4.4 | 2.6 [ 4.4 | 2.4 | 5.6 | 3.8 | 3.6 | 1.6
BLK04 3.8 | 2.4 | 3.2 | 1.0 ] 4.0 ] 3.0 | 2.4 | 1.2
BLXOS 1.2 ; 1.0 ] 1.0 [ 0.8 | 0.6 ND | 0.6 ND
BLKO6 4,2 | 2.0 | 5.4 | 2.6 [11.8 | 5.4 | 3.8 | 2.0
BLK0O?7 5.0 | 2.2 | 6.2 | 2.4 | 3.2 | 1.6 | 3.8 | 1.4
BLKOS 7.4 | 2.8 ! 8.4 | 3.0 | 3.0 | 2.4 | 5.2 | 1.8
BLKOS 1.6 [ 1.2 | 1.6 { 0.8 | 1.4 | 1.2 | ND ND
BLK10 1.8 ) 1.4 | 2.8 | 1.0} 1.2 | 1.0 | 1.0 | 0.8
BLK11 5.4 | 2.2 | 6.6 | 2.4 | 5.0 | 1.8 | 3.6 | 1.4
BLK12 3.4 | 1.8 | 6.6 | 1.8 1 2.2 1.4 ) 2.8 | 1.2
BLK13 4.2 1 2.0 ) 4.6 | 1.8 | 5.4 | 2.4 | 2.4 | 1.0
BLK14 3.0 { 2.0 | 3.0 | 2.2 | 1.6 ] 1.4 | 1.0} 0.8
BLK1S 3.6 [ 2.2 | 3.0 | 1.2 | 2.0 | 1.4 { 2.0 | 1.6
BLK16 3.4 | 2.0 | 2.4 { 0.8 | 1.0 0.8 | 2.2 | 1.4
BLX17 4.0 | 2.0 5.0 1.6 | 2.4 | 1.6 | 3.8 | 2.0
BLK18 | 4.6 | 2.6 | 4.0 | 1.4 | 3.4 | 2.2 | 2.8 | 2.0
BLX19 3.6 | 2.2 ] 5.0 | 2.0 | 2.2 | 1.4 | 2.4 | 2.0
BLX20 NS | Ns [ 3.6 J 1.3 2.8 ] 1.6 [ 1.8 | 1.4
BLK21 4,2 LO) 3.6 | 1.2 ] 2.0 1.2 | 1.4 | 1.0

ND = Below the detection limit of 0.5 mg/L; NS = Sample
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1991 Blackstone River
Total (TTM) and Dissclved (DTM) Trace Metals
Woonsocket Wastewater Secondary Effluent Pre-Chlorination

Parametear sSurvey Day 1 Day 2 Day 3 Day 4 Day 5
Cadmium 1 3.1 2.1 2.4 2.4 2.4
™M 2 4.8 3.5 3.8 4.9 11.6
(ug/L) 3B 0.9 1.5 1.9
Cadmium 1 2.2 1.7 1.4 1.5 1.9
DTM 2 4,3 3.0 1.6 3.7 6.5
(ug/L) 3B 0.3 0.6 0.7
Chromium 1 3.9 4.5 2.7 5.1 7.2
™M 2 9.0 9.1 4.8 5.1 6.0
(ug/L) 3B 0.9 2.7 2.7
Chromium 1 1.8 3.4 ND 2.4 4.6
D™ 2 7.3 5.5 1.6 4.6 4.9
{ug/L) 3B Q.4 1.9 1.9
Copper 1 41.1 33.3 54.1 44.1 3z2.1
™™ 2 24.6 41.4 36.9 37.8 S4.0
(Bg/L) 3B 28.2 24.6 21.6
Copper 1 27.1 25.0 | 31.0 36.5 22.5
DTM 2 13.0 28.0 12.7 32.8 51.1
(ug/L) iB 5.9 13.0 12.1
Lead 1 5.2 3.6 5.1 5.7 3.9
TT™ 2 12.3 10.1 6.9 9.6 18.9
(s8g/L) 3B 7.2 5.1 6.9
Lead 1 2.4 1.6 1.6 1.6 1.9
DTM 2 4.7 5.8 ND 7.9 14.5
{(ug/L} 3B 1.9 2.2 1.0
Nickel 1 10.5 10.8 18.0 3.0 13.8
™M 2 9.3 98.7 7.1 9.9 11.4
(ug/L) 3B 18.9 17.1 10.4
Nickel 1 6.8 16.8 8.6 5.7 8.4
DTM 2 14.4 8.1 6.9 6.9 9.3
(kg/L) 3B 16.8 8.4 9.9




1991 Blackstene River
Total (TTM) and Dissolved (DTM} Trace Metals
Woonscocket Wastewater Secondary Effluent Post-Chlorination

Parameter Survey Day 1 { Day 2 Day 3 Day 4 | Day 5
Cadmium 1 3.2__7 2.7 2.6 3.0 2.7
TT™ 2 4.8 4.8 3.2 5.2 5.9
(4g/L) 3B ND 1.1 1.7
Cadmium 1 2.2 3.1 1.6 1.9 1.9
DT™M 2 4.5 3.5 2.9 2.5 4.4
(4g/L) 3B 0.3 0.8 0.7
Chromium 1 4.2 5.4 3.6 f— 3.9 3.9
TT™ 2 14.7 3.0 5.7 Q.9 4.8
(ug/L) 3B ND 2.1 3.3
Chromium 1 3.1 1.3 0.4 1.6 1.7
DTM 2 9.1 5.5 3.1 2.2 3.1
(usg/L) 3B ND 1.0 1.9
Copper 1 38.4 45.2 36.9 39.0 44.4
™™™ 2 33.0 43.5 39.0 147.0 39.9
{ug/L) 3B 7.5 9.0 20.0
Copper 1 25.86 32.2 22.0 18.4 30.1
DTM 2 30.1 35.5 31.5 29.5 29.1
{ug/L) 3B 3.4 10.9 9.4
Lead 1 3.9 5.1 3.9 6.3 4.2
TTH 2 10.8 8.7 9.6 21.0 12.3
(4g/L) 3B 3.0 3.9 6.0
Lead 1 ‘ i.s‘ 1.6 0.7 1.6 1.3
DT™ 2 5.2 5.2 2.5 4.3 6,7
{ug/L) 3B 1.0 2.8 2.2
Nickel 1 205 223 256 263 121
™™ 2 168 196 222 255 210
{46g/L) 3B 16 69 79
Nickel 1 192 207 223 228 120
DT™ 2 164 160 205 207 187
(ug/L) 3B 10 L 71 11

mMirr;:w




1991 Blackstone River Conventicnals Parameters
Upper Blackstone (UBPAD) Wastewater Secondary Effluent
Pre~Chlcocrinaciaon

Parameter Survey Day 1 rfbay 2 i Day 3 Day 4 Day 5
Cadmium 1 4.5 4.0 3.6 4.5 5.5
™ 2 1.2 4.9 4.5 4.9 5.0
{4g/L) 3B 3.0 3.0 3.4
Cadmium 1 4.0 1.9 3.0 3.8 5.8
D™ 2 1.9 4.3 4.3 4.7 4,2
{sg/L) 3B 3.0 2.8 2.6
Chromium 1 5.1 3.3 4. 6.9 4.5
TT™ 2 3.7 3.6 52.8 3.0 3.3
(ug/L) 3B 1.2 1.2 1.8
Chromium 1 4.0 0.7 2.2 5.8 4.3
DT™M 2 3.5 2.8 3.7 2.2 2.5
(sg/L) 3B 0.7 0.7 1.3
Copper 1 36.3 316.46 40.2 42.6 43.8
TTH 2 28.2 43.5 18.8 20.1 12.86
(ug/L) 3B 21.0 30.9 29.4
Copper 1 28.3 33.1 35.2 35.5 36.1
DTM 2 26.5 25.0 19.1 13.9 3.9
(sg/L) 3B 14.5 25.2 19.9
Lead 1 6.9 7.4 5.7 6.5 6.6
TT™ 2 6.1 4.3 5.1 3.2 3.8
{(ug/L) 3B 1.5 1.8 1.8
Lead 1 3.7 4.8 3.7 4.1 3.1
D™ 2 5.9 2.3 3.6 1.4 1.9
(ug/L) 3B o 0.4 1.0 Q.7
Nickel 1 22.2 18.6 15.6 14.7 32.1
TT™ 2 122 79.5 67.5 58.2 44.7
(u4g/L) 3B 18.0 20.4 27.3
Nickel 1 22.2 13.2 15.6 15.0 33.3
DT™M 2 120 75.3 65.7 55.8 319.9
{ug/L) l 3B 15.3 21.0 24.0

.




1391 Blackstone River Conventionals Parameters
Upper Blackstone (UBPAD) Wastewater Secondary Effluent
Post-Chlerination

—_—— — — — = e e
Parameter Survey Day 1 Day 2 Day 3 Day 4 Day 5
Cadmium 1 4.6 4.4 4.0 4.1 4.2

TTM 2 2.1 6.8 4.5 4.5 5.2
(ug/L) 3B 3.2 2.4 2.5
. 0
Cadmium 1 3.5 2.8 3.2 3.1 3.8
DTM 2 1.9 4.7 3.5 3.7 4.9
(sg/L) 3B 2.5 1.7 2.1
Chromium 1 3.9 6.6 6.0 7.2 7.5
™™™ 2 5.7 5.1 3.6 6.9 4.5
(4g/L) 3B 2.1 1.5 2.7
Chromium 1 1.6 3.4 2.2 2.8 5.5
DTM 2 4.0 2.5 1.3 1.3 3.1
(Bg/L) 3B 0.7 ND 1.3
Copper 1 A5.6 43.5 59.4 45.0 61.1
TTM™ 2 44.7 33.0 24.6 27.6 26.4
(ug/L) 3B . 21.6 25.5 41.4
Copper 1 33.1 26.3 31.9 32.5 43.3
DTM 2 46.0 15.4 11.5 15.3 147
(ug/L) 38 14.8 21.4 32.1
Lead 1 5.4 5.9 6.2 6.8 6.9
TT™ 2 8.6 3.9 4.6 4.4 3.2
(sg/L) 3B 2.1 1.8 2.4
Lead 1 3.3 4.5 4.2 3.9 4.2
DTM 2 8.1 1.9 3.2 1.6 1.5
(sg/L) 3B : 0.3 2.4 0.9
Nickel 1 27.6 24.0 21.8 21.0 23.7
™ : 2 153 94.8 76.8 66.0 52.2
(ug/L} 3B 17.1 23.2 25.8
Nickel 1 24.0 16.5 17.4 14.7 20.4
DTM 2 150 87.0 69.8 60.0 49.5
(kg/L) 3B 15.9 19.8 21.8
b— - . e — — . ————— — e — e ——




1391 Blackstone River
Woonsocket Wastewater Secondary Effluent Pre-cChlorinatiaen

———————— — ———— = TSR,
Parameter Survey Day 1 Day 24} Day 3 Day 4 Day 5
7SS 1 7.2 10.4 | 5.0 11.4 3.3
(mg/L) 2 16.4 14.6 8.8 7.6 29.4

3A 8.0 8.4 22.2 33.2 28.4

3B 28.6 28.8 38.2

vsSs 1 7.8 8.0 3.2 8.8 6.4
(mg/L) 2 10.3 10.4 6.4 5.6 19.2
3A 6.4 7.0 16.8 25.8 23.6

3B 20.8 21.6 27.7

Calciunm 1 11.0 13.0 12.0 13.0 13.0
(mg/L) 2 12.7 13.8 12.0 14.3 13.7
3B 13.6 14.3 13.8

Magnesium 1 4.2 4.3 4.1 3.9 3.5
{mg/L)} . 2 3.8 3.7 3.8 3.9 3.8
3B 4,0 3.9 4.6

BODS 1 3.1 5.0 6.9 6.5 9.9
(mg/L) 2 9.2 7.2 19,1 10.2 10.5
3A 13.4 10.2 18.6 | 25.5 21.9

3B 20.8 22.0 22.0

Chloride 1 125 105 85 247 335
(mg /L) 2 225 200 145 160 263
34 258 212 202 240 410

3B 330 328 159

Ammonia 1 26.6 13.8 28.2 21.5 21.4
(mg/L) 2 15.2 15.0 13.5 12.0 13.2
3A 6.5 10.3 13.0 13.0 6.1

3B 12.1 10.5 8.9

PO4 1 3.6 2.6 3.5 3.1 1.3
(mg/L) 2 3.5 3.6 4.7 4.6 4.7
1B 4,2 4.8 3.9

Nitrate 1 0.4 0.4 0.4 0.3 0.3
(mg/L) 2 1.7 3.7 29.7 33.2 39.56
3B 1.6 2.1 3.8

TKN 1 32.1 27.2 38.8 NS 24.3
(mg/L) 2 18.6 15.4 19.5 15.6 17.6

3A 9.3 8.7 7.7

iB L 15.1 13.1 11.1

NS = Sample missing or insufficient volume.
e Sl e — e — .




1991 Blackstone River
Woonsocket Wastewater Secondary Effluent Post=Chlorination

e — ———

Parameter Surveay Day 1 Lay 2 Day 3 Day 4 Day 5
TSS 1 6.0 8.2 7.8 NS 7.0
(mg/L) 2 14.86 16.6 8.4 8.8 22.8

3A 16.9 16.0 15.0 20.4 24.4
3B 13.2 23.6 26.4
vss 1 4.8 6.2 7.2 NS 5.2
{(mg/L) 2 10.8 12.2 5.2 4.8 15.2
3A 14.0 12.9 13.3 17.6 19.2
3B 9.6 17.8 20.0
Calcium 1 1i.0 12.0 13.0 11.0 12.0
(ng/L) 2 11.8 13.4 13.1 13.8 12.9%
3B 12.9 14.1 13.4
Magnesium 1 4.0 4.3 4.3 4.7 3.4
(mg/L) 2 3.8 3.6 3.9 3.8 3.7
c§ ! 3.9 4.1 4.8
BODS 1 4.2 7.5 3.7 NS 7.6
(mg/L) 2 8.4 7.5 14.4 12.2 6.2
3A 11.9 8.7 7.7 13.5 18.5
3B 14.0 20.0 16.0
Chloride 1 154 114 100 NS 142
(mg/L) 2 290 283 | 200 175 205
3a 110 260 232 273 440
38 3135 210 191
Ammonia 1 28.6 27.7 27.8 28.4 NS
(mg/L) 2 12.9 9.5 12.0 16.8 14.3
3A 7.7 9.9 15.8 13.8 8.4
3B - 13.2 13.5 10.5
PO4 1 3.9 3.0 3.5 NS 3.1
(mg/L) 2 3.7 3.7 4.5 ND 4.9
3B 4.1 4.2 3.7
Nitrate 1 0.9 0.9 0.9 NS 1.0
(mg/L) 2 3.8 2.0 318.8 9.9 58.5
3B 1.4 2.7 4.7
TN 1 25.6 13.4 42.0 NS 42.0
{mg/L) 2 13.7 17.1 18.8 17.2 17.8
3A 6.4 7.5 7.5
3B 11.5 13.5 13.7

NS = Sample missing or insufficient volume.
e
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1991 Blackstone River
Upper Blackstone (UBPAD) Wastewater
Secondary Effluent Pre-Chlorination

Parameter Survey Day 1 Day 2 Day 3 Day 4 Day 5
TSS 1 2.4 1.8 2.4 2.0 1.8
{(ng/L) 2 1.4 4.4 1.8 0.8 3.2

3la 4.4 5.2 3.6 4.6 7.6
3B 2.0 1.2 2.4
vsS 1 2.0 0.3 2.2 1.6 1.0
{mg/L) 2 g.8 3.2 1.0 ND 2.8
3a 3.2 2.8 3.0 4.0 6.0
3B 1.6 0.8 1.8
Calcium 1 13. 13. 12.0 12.5 13.0
(mg/L) 2 12.3 12 13.2 11.9 13.2
3B 13.3 12.7 13.4

Magnesium 1 3.2 3.1 3.0 3.0 3.1

(mg/L) 2 3.3 .1 3.2 3.1 3.2
3B 3.4 3.1 3.2

BODS 1 3.0 1.8 1.0 3.0 5.0

(mg/L) 2 2.0 3.5 2.3 1.9 ND
3A 6.7 3.7 3.4 2.9 3.5

3B 5.2 5.5 3.2

Chloride 1 92 892 78 85 85
(mg/L) 2 74 50 69 102 105
3A a5 73 95 98 142

3B 120 115 130

Ammenia 1 0.8 1.0 0.2 0.5 0.2

(mg/L) 2 0.2 0.3 0.2 0.3 g.3
3A 0.5 0.4 0.2 1.0 0.4
3B 0.3 0.4 Q.2
PG4 1 2.3 2.0 NS 2.5 1.4
(mg/L) 2 2.0 2.9 2.1 2.1 2.9
)-] 3.1 2.5 2.6
. Nitrata 1 6.3 5.7 NS 6.4 6.1
(mg/L) 2 7.2 3.4 26.8 12.3 23.6
3B 13.0 7.7 19
TN 1 2.0 2.2 2.9 1.0 1.0
(mg/L) 2 1.4 1.1 1.1 1.3 1.3
3A ND ND ND
3B . ND ND ND
NS = Sample nmissing or insufficient volume.
e — ——
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1991 Blackstcne

Upper Blackstone {UBPAD)

River

Wastewater

Secondary Effluent Post-Chlorination

Parameter Survey ) Day 1 | Day 2 Day 3 Day 4 Day 5
TSS 1 8.6 4.8 5.0 NS NS
(mg/L) 2 6.0 2.4 2.4 2.2 20.4

3A 8.0 2.8 5.8 NS 4.6
3B 2.8 3.6 3.0
vss 1 7.0 4.0 3.8 NS NS
(mg/L) 2 4.4 1.6 2.0 1.2 18.4
3A 6.8 2.4 4.6 NS 3.8
3B 1.8 3.2 2.2
Calcium 1 13.0 13.0 13.0 12.0 13.0
{mg/L) 2 11.8 13.1 13.6 11.9 13.2
3B 12.7 12.4 13.1
Magnesium 1 3.2 3.2 3.0 3.0 3.1
(mg/L) 2 3.4 3.2 3.2 3.3 3.3
3B 3.5 3.4 3.5
BODS 1 5.0 1.3 2.0 2.8 5.0
{(mg/L) 2 3.8 4.6 5.7 3.9 NS
3A 2.9 1.7 3.2 1.9 2.5
3B 4.5 3.2 4.7
Chloride 1 92 96 92 88 88
{(mg/L) 2 89 62 68 98 132
3A 73 g2 111 101 111
3B 123 125 141
Ammonia 1 1.1 0.6 0.1 0.2 0.2
(mg/L) 2 0.2 0.6 0.1 0.1 NS
3A 0.8 0.2 0.2 0.4 0.4
3B 0.2 0.1 0.2
P04 _ i 2.5 L 2.0 2.4 3.0 1.8
(mg/L) 2 2.1 3.0 1.9 2.2 2.6
3B 3.3 2.4 3.4
Nitrate b 6.8 5.7 6.4 7.1 6.4
(mg/L) 2 6.0 26.3 30.9 8.8 31.6
3B 13.4 9.8 11.8
TKN 1 2.5 2.2 1.6 1.1 1.5
(mg/L) 2 2.3 1.8 1.4 1.4 1.2
3a ND ND ND
3B ND ND 1.2
NS = Sample missing or insufficient volume.
%_ — —— o —————— —_——— — — ——————




Appendix C

1991 BLACKSTONE RIVER SURVEY

QUALITY ASSURANCE/QUALITY CONTROL



MEMORANDUM

Blackstone River 1990 Study
Civil and Environmental Engineering
University of Rhode Island

Juna 1, 1992

The laboratory procedure used for the analyses of the
Blackstone River 1520 survey are in accordance with the
Work/Quality Assurance Project Plan prepared for the U. 8.
Environmental Protection Agency Region I by the Civil and
Environmental Engineering Department (CVE) in July 1891. 1In
addition to this doocument other provisions were regquired as
outlined in the August 2, 1991 memorandum from Carol M. Wood,
Quality Assurance Officer for EPFA to Katrina Kipp, EPA Project
Officer. These provisions were handled in the following manner:

1. The preventive maintenance schedule was axpanded to
include routine daily and weekly maintenance practices,

2. All samples containing chloroform as a preservative have
been retained for disposal in a manner appropriate for wastes
containing carcinogens.

3. A compariseon was completed for the second round sampling
for ammonia analyszes= of the two effluent stations. Samples were
split and analyzed both with and without a distillation step. 2
copy of those results are attached as Table 1. The results do
not appear to be dissimilar. Distillation did not occur for
survey 3 ammonia sanmples.

4. A compariscon was completed for the second round sampling
for the trace metal analyses of the two effluent stations.
Samples were analyzed using the method of acid extractien as
well as the method of acid digestion. A copy of those results
are attached as Table 2. The results do not appear to be
dissimilar. Digestion did not occur for survey 3 metal
analyses.

In addition to these provisions a summary of the accuracy,
precision and completeness of the data are given in Table 2.
Accuracy is represented by the percent mean recovery and
precision is represented by the standard error of the mean. The
rasults are in accordance with the expectations given in the QA
Project Plan. Accuracy of the BOD test was determined by
running five duplicate synthetic water samples containing a 1i:1
mixture of glucose and glutamic acid. These data are given in
Table 4. The results are in accordance with the expectations
given in the QA Project Plan. Trip blanks are summarized in
Table 5 and indicate no significant contamination.



Phenate and Distillation/Phenate Methods

Table 1
Comparisen Between Ammonia Results of Analyses Using Direct

Blackstone River 1990 Survey 2
Woonsccket and UBPAD Effluents

— - S e

Station Direct Phenate Distillation Difference

Method Fhenate Metheod {rmg/L)

{mg/L) (mg/L)
UBPAD Pra=Cl 1 0.22 U.28 D.04
UBPAD Pre-Cl 2 0.27 0.30 0.03
UBFPAD Pre-Cl 3 0.18 0,21 0.02
UBPAD Pre—~Cl 4 0.24 0.28 .04
UBPAD Pre-=Cl & 0.29 0.32 Q.03
WOON Pre=C1 1 15.2 16.5 1.3
WOON Pre=C) 2 15.0 15.9 ¢.9
WOON Pre—-Cl 3 13.5 14.7 1.2
WOON Pre-Cl 4 12.0 14.2 2.2
WOON Pre-Cl 5 13.2 14.9 1.7

/



Table 2
Comparison Between Total Trace Metal Results of Analyses Using
Acid Extraction (AE) and Acid Digestion (AD} Methods

Blackstone River 19%0 Survey 2
Woonsocket and UBPAD Effluents

Station Chromium Cadmium Copper Lead Nickel

AE AD E-D| AE AD E~-D| AE AD E-D| AE AD E-D| AE AD E-D
UBPAD Pre-Cl 1 5.7 5.3 0.4} 2.1| 2.4|~0.3144.7[46.7]1-2.0| 8.6 7.5| 1.1|163 15ﬁ 13
UBPAD Pre-Cl 2 5.1 4.7 0.4] &.8] 6.3| 0.5|33.0138.9}-5.9| 3.9} 4.1 |-0.2]/94.8(|8B59.6 5.2
UBPAD Pre—-Cl 3 3.6] 3.9|(-0.3}) 4.5| 3.9| 0.6|24.6(27.3|=-2.7] 4.6| 4.2]| 0.4|76.8|82.9 6.1
UBPAD Pre-C1l 4 6.9) 5.9 1.0} 4.5| 5.0{-0.5}27.6|33.2|~b.6] 4.4| 4.0| 0.4(66.2{67.8 1.6
UBPAD Pre-Cl 5 4.5 4.1] 0.4| 5.2| 4.8] 0.4|26.4(30.4|-4.0| 3.2| 2.8| 0.4]52.2{55.5 3.3
Averages 5.2|] 4.8 4.7 4.4 31.3}35.3 4.9| 4.6 90.6(89.2
WOOH Pre-Cl I |14.7}13.8| 0.9] 4.8| 4.4} 0.4]33.0129.8| 3.2110.8| 9.7] 1.1|168 |159 9
WOON  Pre-Cl 2 9.0| 8.4 0.6] 4.8 4.9}-0.1]|43.5139.3] 4.2| 8.7| 8.8{-0.1{196 180 16
WOON Pre-Cl 3 5.7 5.3) 0.4] 3.3] 3.9|-0.6{39.0{43.2|-4.2| 9.6} B.1]| 1.51222 {204 18
WOON Pre-Cl 4 0.9} 1.3]|-0.4| 5.2] 4.9 0.3]|45.2|41.9] 3.3]21.0|20.6| 0.41255 |224 31
WOON Pre-Cl 5 4.8} 4.4| 0.4 5.9 6.2{~0.3{39.9({44.2{-4.3112,3(12.8};~-0.51211 |203 B
Averages 7.11 6.6 4.8 4.9 40.1139.7 12.5(12.0 210 {194
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Table 3

(g LV =9

Summary of Results for the Quality Assurance Project Plan

Parameter Accuracy Precision Conpleteness
Percent Mean Mean Standard Percsnt
Recovery Error
Ammonia 95.6 0.0 99
BOD - Gg.1 100
calZium 101.5 0.2 99
Chloride 98.2 1.1 99
Chlorophyll a - 0.7 100
Magnesium 100.5 0.0 100
Nitrate+Nitrite 96.3 0.1 99
Oorthophosphate 92.4 0.0 99
TKN - 0.0 99
Total Cadmium g97.8 0.04 100
Total Chromium 100.1 0.09 100
Total Copper 103.3 0,27 100
Total Lead 85.6 0.32 100
Total Nickel 101.3 0.28 100

(3] =]



TABLE 4
Accuracy Analyses of the Conventional Parameters in Blackstone Study

BOD, GLUTAMIC TEST

- — — e
STM TOheoretical Pre-Survey 11 Pre-Survey 1Y
Reference of BOD, | Measured BOD, | Measured BOD;
(mg/L) (mg/L) (mg/L)

20 1.8 1.6

59 59 43

14,9 14.1 13.5

198 20.5 18.0

98, 9.6 1
L 1.__-0 1 88.0
NOTES:

Dissolved Oxygen Probe was calibrated by Winkler Method before

each Glutamic Test.
STM Reference method is 5210 B,
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TABLE 5

Trip Blanks Analyses of the Measured Parameters in Blackstone Study

FHac

NS = No Sample or insu

fficient volume,

Represent averages of trip blank samples collected in 2 survey.

e e
Parameter Survey No. I Survey No. II Survey No. 1L
Ammonria, mg/L NS ND ND
BOD; NS ND ND
Calcium, mg/L ND ND ND
Chloride, mg/L NS ND ND
Magnesium, mg/L ND ND ND
Nitrate + Nitrite, mg/L, N§ ND ND
Orthophosphate, mg/L NS ND ND
TKN, mg/L. NS ND ND
Suspended Solids, (mg/L)

TSS NS ND ND
VSsS NS ND ND
Trace Metals, (ug/L)
Cadmium 0.04 0.03 0.03
Chromium 0.3 0.3 0.2
Copper 0.5 0.5 0.4
Lead 0.5 0.1 0.2
Nickel 0.2 0.3 0.1
NOTES:

ol
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APPENDIXD

WHOLE SEDIMENT TOXICITY TESTS USING Hyallela azteca

Age of Organism: Start a test with 2nd or 3rd instar; 2-3 mm in length. To
obtain amphipods, leaf material from the cultures are placed on 5-10 mm
mesh sieve. The sieve is placed over a collecting pan containing 2 cm culture
water. To separate the juvenile amphipods from the larger adults, a stack of
sieves with the sizes #30, #40, and #60 is used. The cultures are siphoned
onto the stack of sieves which are sitting in a plastic tray with culture water
covering the mesh of the bottom sieve. The water and organisms can then be
siphoned from the bottom sieve, a standard #60, into a crystallizing dish. The
dishes are examined on a light table. The Hyallela are removed using a
disposable pipet and counted. They are put into a beaker of culture water,
aerated and feed lightly. Keep in the dark until the test starts. They can be
held for 24 hours before the test.

Test Vessels: Use four replicate 1-L beakers per treatment with 20 H. azteca
per replicate.

- Acclimation: If amphipods are cultured in water different from the
- overlyin/g water, acclimation is necessary. Place animals in a 50:50 mixture

of culture water : overlying water for 2 hours. Then for 2 more hours put
them in a 25:75 mixture followed by a transfer to 100% overlying water. At
this stage the amphipods are considered acclimated to the overlying water
and are ready for immediate use. Select organisms randomly with a pipette
and place in 30 ml counting beakers that can be floated in the test chambers
before the amphipods are introduced into the sample.

Test duration: </= 10 days short-term test

Temperature: ?0 0C(21-25)

Photoperiod: 16:8 light to dark about 50 foot candles (538 lux)

Sample volume: 200 ml sample (about 2 ¢m in a 1 Liter beaker) with
Aeration: The test chambers with sediment and overlying water are left
overnight unaerated but aerated for 30 min. before

Hyallela are added.

Test Initiation: The test begins when the organisms are added. Inspect the
test chambers <2 after amphipods are added to insure that animals are not

800



trapped in  the surface tension of the water. If floaters are detected, they are
replaced with new animals.

Feedings: Ground rabbit pellets dispersed in deionized water. Mix with
magnetic stirrer to homogenize food. If dissolved oxygen drops to 40%
saturation, suspend feeding. If fungus or bacteria grow on the surface
sediment, suspend feeding also for a day or two. Feed 6 mg. rabbit pellets per
feeding per 20 amphipods in a 1 liter beaker three times weekly for the first
week. Increase to 12 mg per feeding during the second week.

Endpoints and Obseryations:
Make notes of behavioral changes during the conduct of the test (floating on

surface, sediment avoidance). At the end of the test, the sediment is screened
using a #35 and a # 50 US standard size sieve.

Live and dead amphipods are recorded. At the end of round 3 Hyallela
testing, the sieved sediments were preserved with ethanol and sealed for later
examination and counting. The recovered Hyallela were counted as live at
the end of the test, because they tend to readily decompose after dying during
a test.

WHOLE SEDIMENT TOXICITY TESTS USING Chironomus tentans

Age of Organism: A test should be started with 2nd instar larvae. Egg cases
are obtained by aspirating adults into a 1000 ml Erlenmeyer flask in the
morning. In late afternoon, 300 ml. of culture water is added to the flask. Egg
cases-are deposited overnight and 1st instar larvae begin to hatch after about 3
days at 20 degrees C. 12-16 days before a test is begun, 3 freshly laid midge cases
should be placed in a large flask or enameled rearing pan with water to a
depth of 3 cm. No substrate is added to the pan. Fish food flakes (Tetramin)
should be added at a rate of 3 ml/day (10 g/100 ml. blended in water). Fresh
water should be added as necessary to make up for evaporation. The larvae
in the flasks/pans are presumed to be 2nd instars on the 12th day from the
time the eggs were laid. Most larvae will remain as 2nd instars until day 16.
Larvae > 16 days old should not be used to start a test. Start a rearing pan
every 4 days for ongoing toxicity testing. '

Handling: Midges should be handled as little as possible. Larvae should be
transferred with a 7 mm glass pipet. Midges should be introduced into
solutions beneath the air-water interface. Any midges that touch dry surfaces,
are dropped or injured during handling should be discarded.

Acclimation: If the midges are cultured in water different from the overlying
water or temperature, an acclimation process is necessary. Place animals for 2
hours in a 50:50 mixture of culture water to overlying water, then for 2 hours
in a 25:75 mixture of culture water to overlying water, followed by a transfer
into 100% overlying water. Midges should be randomly selected from the



acclimation water with a pipette and placed into counting beakers ie. 30 ml
beakers that can be floated in the test chambers before the midges are
introduced into the exposure system.

‘Test design: Use 2 liter beakers containing 2 cm of sediment and 1.5 L of

overlying water in static testing. Add 20 C. tentans per beaker.

Test Initiation: Sediments should be homogenized and placed in the test
chambers on the day before addition of test organisms (Day -1). Test chambers
should be covered and overlying water aerated overnight. The test begins
when the midges are introduced to the

test chambers. Test chambers should be inspected < 2 hours after midges are
introduced to insure that animals are not trapped in the surface tension of the
water. These floaters do not survive well and should be replaced with
healthy animals.

Feeding: Feed 50 mg. fish food flakes (dry weight, administered in a 0.5 ml
suspension) daily to each beaker. If food collects on sediment, fungus or
bacteria may grow and feeding should be suspended for a day or more. A
drop in dissolved oxygen to 40% saturation might indicate that all of

the food is not being consumed so feeding should also be suspended.

Endpoints : Larval survival and growth can be assessed by ending the tests
between days 10 to day 14 when larvae have reached the 3rd or 4th instar. At
this time, the larvae can be removed from sediment using a #35 sieve. The
midges can be rinsed from the sieve into collecting pans and pipeted
from the  rinse water. Growth determinations using dry weight (dried at 60
degrees C ) are preferable to length.
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APPENDIX E
1991 BLACKSTONE RIVER SURVEY
BENTHIC MACROINVERTEBRATE DATA
EPA Station § BIO1l (River Mile 44.0)
DWPC Station # BS10

TOLERANCE - ROCK BASKETS KICK NETS
VALUE*

B B c A B c

ANNELIDA
Oligochaeta (Aquatic Earthworms)

Tubificida
Tubificidae 10 ! 13 5 1

Hirudinea (Leeches)
Rhynchobdellida
Glossiphoniidae

Helobdella sp. 7 2

Pharyngobdellida
Erpobdellidae

Erpobdella sp. 8 3 1

ARTHROPODA
Crustacea
Isopeda
Asellidae
Caecidotea sp. 8 1 2 2 L

amphipoda
Gammaridae
Gammarus sp. & 1 5 4
Talitridae

Hyalella sp. 8 1

Insecta
Odenata
Anisoptera {Dragonflies)
Aeschnidae
Boveria sp. 2 1

Zygoptera (Damselflies)
Coenagricnidae
Argia sp. 6 2 2
Enallagma sp. 8 3 5 8 3 3

Hydropsychidae
Cheumatopsyche sp. L] 1 _ 1



APPENDIX E
BENTHIC MACROINVERTEBRATE DATA (Continued)
EPA Station § BIOl (River Mile 44.0)
DWPC Station # BS10

TOLERANCE ROCK BASKETS KICK NETS
VALUE=*

A B o A B c

Elmidae (Riffle Beetles)
Microcylloepus sp. 2 1

Diptera (True Flies)
Tipulidae (Crane Flies)
Tipula sp. 4 1 4 2 5
Ceratopogonidae (Biting Midges)
Bezzia sp. & 1
simuliidae (Black Flies)
Simulium sp.
Chironomidae (Midges)
Tanypodinae
Clinotanvypus sp.
Conchapelopia sp.
Thienemannimyia sp.
orthocladiinae
Cricotopus sp.
orthocladius sp.
Chircnominae
Chirconomus sp.
Glyptotendipes sp.
. Polypedilum sp.
Rheotanytarsus sp.
Empididae
Hemerodromia sp.

MOLLUSCA
Gastropeda (Snails)
Mesogastropeda
Basomatopheora
Physidae , - ‘
Physella sp. 8 1

b
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Total ¥ of Individuals 100 100 100 93 96 103

*Tolerance WValue: From Bode, et al. , 1991; for taxa not listed in Bode,
tolerance values used were taken from DwPc, 1990.



APPERDIX E
1391 BLACKSTONE RIVER SURVEY
BENTHIC MACROINVERTEBRATE DATA
ﬁPA Station § BIO2 (River Mile 39.7)

DWPC Station # BS12

TOLERANCE ROCE BASKETS _ KICK NETS
VALUE

A B c A B c

ANNELIDA
Oligochaeta (Aguatic Earthworms)
Lumbricina 8 2

Tubificida

Tubificidae
Limnodrilus sp. 190 2

Hirudinea (Leeches)
Rhynchobdellida
Glossiphoniidae

Helobdella sp. 7 2 1 3

Pharyngobdellida
Erpobdellidae

Erpobdella sp. 8 1 2 1 1 2 1

ARTHROPODA
Crustacea
Isopoda
Asellidae
Cagcidotea sp. 8 3 2 3 6 12 9

amphipoda
Gammaridae _
Gammarug sp. ) . 6 ) 9 5 6

Insecta
Ephemeroptera (Mayflies)
Baetidae
Baetis sp. 6 1

Megaloptera
Corydalidae (Dobsonflies)
Corydalus sp. 4 2



APPENDIX E
BENTHIC MACROINVERTEBRATE DATA (Continued)
EPA Station # BIO2 (River Mile 39.7)

DWPC Station # BS12

TOLERANCE _ROCK BASKETS RICK NETS
VALUE
A_ B c A B c
Trichoptera (Caddisflies)
Hydropsychidae
Cheumatopsyche sp. 5 6 10 4 14 7 9
Bydropsyche sp. 4 76 78 86 44 48 41
Diptera (True Flies)
Tipulidae (Crane Flies)
Tipula sp. - 4 1
Simuliidae (Black Flies)
Simulium sp. 4.5 2 2 3 7 9
Progsimulium sp. 2 1
Chironomidae (Midges)
Tanypodinae

Ablabesmyia sp.

Conchapelcpia sp.
orthocladiinae 3
Cricotopus sp.

Nanocladius sp.

orthocladius sp.

Rheocricotopus sp.
Chircnominae

Polypedilum sp. 6 7 2 g 13 9

MOLLUSCA
Gastropoda (Snails)
Mesogastropoda
Basomatophora
Physidae
Physella sp. _ 8 2 4 2

v ca
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Total # of Individuals 100 100 100 95 101 98



APPENDIX E
19%1 BLACKSTONE RIVER SURVEY
BENTHIC MACROINVERTEBRATE DATA
EPA Station BI103 (River Mile 33.6)

DWPC Station # BS14

TOLERANCE ROCK BASKETS

VALUE
2 B c

KICK NETS

B

e

ANNELIDA
Hirudinea (Leeches)

Pharyngobdellida
Erpobdellidae

Erpobdella sp. 8 1

ARTHROFODA
Crustacea
Iscpoda
Asellidae
Caecidotea sp. B 1

Insecta
Ephemeroptera (Mayflies)
Baetidae
Baetis sp. . 6

Trichoptera (Caddisflies)
Hydropsychidae
Cheumatopsyche sp. 5 30 27 30
Eydropsyche ap. 4 64 62 62

Diptera (True Flies
Tipulidae (Crane Flies)

Tipula sp. 4 4
Chironomidae (Midges)
Tanypodinae :
Conchapelopia ap.

Orthocladiinae
Cardiocladjus sp.
Cricotopus sp.
Nanocladius sp.
Orthocladius sp.
Paracricotopus sp.

Chironominae
Polypedilum sp.
Rheotanytarsus sp.

Enmpididae

Hemerodromia sp. 6

N~ =
=

o
[

23
72
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Total # of Individuals 100 100 100

108
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APPENDIX E
1991 BLACKSTONE RIVER SURVEY
BENTHIC MACROINVERTEBRATE DATA
EPA Station #§ BIO4 (River Mile 27.4)
DWPC station # BS16

TOLERANCE ROCK BASKETS KICK NETS
VALUE

A B c A B c

ANNELIDA

Hirudinea (Leeches)
Pharyngobdellida
Erpobdellidae

Erpobdella sp. 8 2 1 1 1

ARTHROPODA
Crustacea
Amphipoda
Gammaridae
Gammarus sp. 6 1 1

Insecta
Ephemeroptera (Mayflies)
Baetidae
Acentrella sp. 4 1 2 3 2

Megaloptera
Corydalidae (Dobsonflies)
Nigronia ap. 0 1 1

Trichoptera (caddisflies)
Hydropsychidae
Cheumatopsyche sp. 5 57 42 50 63 48 54
Hydropsyche sp. 4 36 50 47 37 39 36

Diptera (True Flies
Tipulidae (Crane Flies)
Tipula sp. : . 4 2 1
Simuliidae (Black Flies) ' '
Simulium sp. 4.5 i
Chirconomidae (Midges)
Tanypodinae

Conchapelopia sp. 3 1 1 1 1

orthocladiinae
Cardiocladins sp.
Cricotopus sp.
orthocladius sp.
Chirecnominae
Polypedilum sp.
Rheotanytarsus sp.
Tanytarsus sp.

S~
[

T h h
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Total # of Individuals 100 100 100 107 96 97



APPENDIX E
1991 BLACKSTONE RIVER SURVEY
BENTEIC MACROINVERTEBRATE DATA
EPA sStation # BIO6 (River Mile 19.8)
pwpC Station # BS18
TOLERANCE ROCK BASKETS KICK 'NETS

VALUE
A B c A B c

ARTHROPODA
Insecta
Ephemeroptera (Mayflies)
Baetidae
Acentrella sp. 4 3 2 3 4
Baetis sp. 6
Heptageniidae
Stenchema sp. 3 8 9 14 17 30 25

—

odonata
Anjisoptera (Dragonflies)
Macromiidae
Macromia sp. 2 1 1
Zygoptera (Damselflies)
Coenagrionidae
Argia sp. 6 1 1
Enallagma sp. 8 _ 1

Megaloptera
Corydalidae (Dobsonflies)

corvdalus sp. 4 1 3
Nigromia sp. ¢ 1 1 1

Trichoptera (caddisflies)
Hydropsychidae
Cheumatopgyche sp. g 68 73 63 54 52 49
Hydropsyche sp. 4 17 13 17 22 15 22
Brachycentridae

Brachyvcentrus sp. . 0.5 1 i 1

Coleoptera (Beetles)
Elmidae (Riffle Beetles)

ATNCYYronyx sp. 5 1

Diptera (True Flies
Tipulidae (Crane Flies)
Antocha sp. 3 1
Tipula sp. 4 1
Chironomidae (Midges) |
orthocladiinae
Cricotopus sp. 7
orthocladius sp. 6 1
Tvetenia sp. 5
Cchironominae
Rheotanytarsus sp. 6 1



APPENDIX E
BENTHIC MACROINVERTEBRATE DATA (Continued)
EPA Station # BIOE (River Mile 19.8)

DWBC station § BS1g8

TOLERANCE ROCK BASKETS

VALUE*
A B c

KICK NETS

B

c

MOLLUSCA
Gastropoda (Snails)
Mesogastropoda
Basomatophora
Physidae .
Physella sp. 8

Planorbidae

Helisoma sp. 6

Total # of Individuals: 100 100 100

104

ios

la3



APPENDIX E
1991 BLACKSTONE RIVER SURVEY
BENTHIC MACROINVERTEBRATE DATA
EPA Station # BIDB (River Mile 16.5)
DWPC Station # BS19
TOLERANCE ROCK BASKETS RICK NETS

VALUE
A B c A B c

ARTHROPODA
Insecta
Ephemeroptera (Mayflies)

siphlonuridae
Isonychia sp. 2 9 4 9 1 1 2

Baetidae
Acentrella sp. 4 2 ) 5 3 2
Baetis sp. 6 1 1

Heptageniidae
Stenonema sSp. 3 9 14 24 13 24 15

Odonata
Zygoptera (Damselflies)
Coenagrionidae
Argia sp. 6 1 2

Megaloptera
Corydalidae (Dobsonflies)
Corydalus sp.
Nigronia sp.

(=3
- W
8]

I

Trichoptera (Caddisflies)
Philcpotamidae
chimarra sp.
Psychomyiidae
Psychomyia sp.
Hydropsychidae
cheumatopsyche ap.

Hydropsyche 3ap. s
Macroatemum sp.

Hydroptilidae
Leucotrichia sp.

44 32 30 29 21 34
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APPENDIX E

BENTHIC MACROINVERTEBRATE DATA (Continued)

EPA Station # BIOB (River Mile 16.5)

DYPC Station # BS19

TOLERANCE ROCK BASKETS

VALUE*
A B Cc

__KICK NETS

B

c

Diptera (True Flies)
Tipulidae (Crane Flies)
Antocha sp. 3
Chironomidaa (Midges)
orthocladiinae
Cardiocladius sp.

Cricotopus sp.
Tvetenia sp.

Chironominae
Parachironomus sp. 1
Polypedilum asp.

Empididae

Hemerodromia sp. 6

U - n
[ 8]

oo

MOLLUSCA
Pelecypoda (Bivalves)
Heterodonta
Sphaeriidae
Sphaerium sp. 6

Tetal # of Individuals } 100 100 100

107

109

102



APPENDIX E
1991 BLACKSTONE RIVER SURVEY
BENTHIC MACROINVERTEBRATE DATA
EPA Station # BIO9 (River Mile 9.8)

DWPC Station # BSRI1

TOLERANCE ROCK BASKETS EICK _NETS

VALUE
A B c A B c

ARTHROPODA
Crustacea
Amphipoda
Gammaridae
Gammarus sp. 6 1 1

Insecta
Ephemercptera (Mayflies)
Baetidae
Acentrella sp. 4 ’ 1 3 1
Baetis sp. 6
Heptageniidae
Stencnema sp. 3 6 2 3 12 9 12

odonata
Zygoptera (Damselflies)
Coenagrionidae
Argia sp. 6 1

Megaloptera
Corydalidae (Dobsonflies)
Corydalus sp. 4 1 1 1 1

Trichoptara (Caddisflies)
Hydropsychidae
Cheumatopsyche sap.
Hydropsvche sp.
Macrostemum sp.
Hydroptilidae
Leucotrichia sp.
Leptoceridae
Oecetis sp.

53 52 48 25 22 23
32 39 37 45 50 53

o [Pl
—

i
[

Coleoptera (Beetles)
Hydrophilidae
Berosus sp. 5 1 1

Diptera {(True Flies

Chironomidae (Midges)
Orthocladiinae
Cricotopus sp. 7
Nanocladius sp. 3
Tvetenia sp. 5
Chirenominae
Dicrotendipes sp. 8
Glyptotendipes sp. 10 7 5
Polypedilum sp. 6
Rheotanytarsus sp. 6
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APPENDIX E
BENTHIC MACROINVERTEBRATE DATA (Continued)
EPA Station 4 BIOY9 (River Mile 9.8)

.DWPC station # BSRI1

TOLERANCE ROCK BASKETS

KICK NETS
VALUE
A B c A B c
MOLLUSCA
Pelecypoda (Bivalves)
Heterodonta
Sphaeriidae

Sphaerium sp. 6 1 1
Total # of individuals 100 100 100 104 102 103



APPENDIX E
1991 BLACKSTONE RIVER SURVEY
BENTHIC MACROINVERTEBRATE DATA
EPA Station BIOl) (River Mile 0.0)

DWPC Station # BSRI2?

TOLERANCE  _HOCK BASKETS —KICK NETS
VALUE
A B [ A B c
Insecta
Ephemercptera (Mayflies)
Baetidae
Acentrella sp. 4 2
Baetis sp. 6 1
Heptageniidae
Stenonema sp. 3 2 3 1 2 2
Trichoptera (Caddisflies)
Hydropsychidae’
Cheumatopsyche =p. 5 8l 86 82 82 61 72
Hydropsyche sp. 4 15 8 8 10 20 18

Coleoptera (Beetles)
Elmidae (Riffle Beetles)

Macronychus sp. ] 1

Diptera (True Flies)

Tipulidae (Crane Flies)
Antocha sp. 3 1

Simuliidae (Black Flies)
Prosimulium sp.

Chironomidae (Midges)
orthocladiinae
Cardioccladius sp.

Cricotopus sp.
Nanocladius sp.

orthocladius sp.
Ivetenia sp.

|8 ]
=

=

nohieJduwn

Chironominae

Glyptotendipes sp. 10 1
Polypedilum sp. o 6 1 1 2

MOLLUSCA
Gastropoda (Snails)
Mesogastropeda
Basomatophora
Plancrbidae
Helisoma sp. 6 1

Pelecypoda (Bivalves)
Heterodonta
Sphaeriidae
Sphaerium sp. 5 4 4

Total # of individuals 100 100 100 102 102 103



APPENDIX E
1991 BLACKSTONE RIVER SURVEY
BENTHIC MACROINVERTEBRATE DATA
EPA Station # BIOS:MR (River Mile 25.5/11.1)

DWPC Station § MFO2

TOLERANCE ROCK BASKETS RICK NETS

VALUE
A B c A B c

ARTHROPODA
Amphipoda
Talitridae
Hvalella sp. 8 1 2 1

Insecta
Ephemeroptera (Mayflies)
Siphlonuridae
Isonychia sp. 2 28 8 20 23 25 13

Baetidae
Acentrella sp. 4 1 1 1
Baetis sp. 6

Heptageniidae
Stenonema sp. 3 14 4 9 13 14 11

odonata
Aniscptera (Dragonflies)
Aeschnidae
Boyeria sp. 2 1 1
Zygoptera (Damselflies)
Coanagrionidae
Argia sp. 6 ' 1 1

Megaloptera
Corydalidae (Dobsonflies)
corydalus sp. 4 4 2 4 4 1 2

Trichoptera (Caddisflies)
Philopotamidae
Chimarra sp.
Polycentropodidae
Neureclipsis sp.
Bydropsychidae
Cheumatopsyche sp.

Bydropsyche sp. 1
Leptocearidae

Oecetis sp.

21 41 16 10 4 7

g 7 15 4 11 8

T CNT I S IR



APPENDIX E
BENTHIC MACROINVERTEERATE DATA (Continued)
EPA Station § BIOS:MR (River Mile 25.5/11.1)

DWPC Station # MF02

TOLERANCE ROCK BASKETS

VALUE
A B c

__KICK NETS

B

c

Lepidoptera (Butterflies
and Moths)
Pyralidae
Parapoynx sp. 5

Coleoptera (Beetles)
Elmidae (Riffle Beetles)
Promoresia sp. 2

Diptera (True Flies)

Simuliidae (Black Flies)
Simulium sp. 4.5 4

Chironomidae (Midges)

Tanypodinae
Procladius sp. 9
orthocladiinae
Nanocladius sp.
orthocladius sp.
Rheocricotopus ap.
Tvetenia sp.
Chircnominae

Rhectanvtarsus sp.
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Total # of individuals 100 100 16090
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APPENRIX E
1991 BLACKSTONE RIVER SURVEY
BENTHIC MACROINVERTEBRATE DATA
EPA Station # BIO7:MI (River Mile 13.3/3.0?

DWPC Station # MLOS

TOLERANCE ROCK BASKETS* KICK NETS**

VALUE
A B c A B c

ARTHROPODA
Insecta
Ephemeroptera (Mayflies)
siphlonuridae

Isonychia sp. 2 5 7

Baatidae
Acentrella sp.
Baetis sp.

Heptageniidae
Stenonema sp. 25 29

[
[y

Plecoptera (Stoneflies)
Perlidae

Acroneuria sp. a 1 1

Megaloptera
Corydalidae {Dobsonfliaes)
Corydalus sp. 4 1
Nigronia sp. 0 1

Trichoptera (caddisflies)
Philopotamidae
Chimarra sp. 4 2 4
Hydropsychidae
cheumatopsyche sp. 5 29 21
Hydropsyche sp. 4 27 25

Coleoptera (Beetles)
Psephanidae (Water Pennies)
Psephenus sp. 4 1 3

Chironomidae (Midges)
chironominae : .
Rhectanytarsus sp. & 2 2

Total # ¢of individuals 100 100

* only two of the three rock basket samples collected at this station were
analyzed.

**Kick-Net samples collected at this station were not analyzed.



. . .

Appendix F

1991 BLACKSTONE RIVER SURVEY

SEDIMENT OXYGEN DEMAND



-

SEDIMENT OXYGEN DEMAND STUDIES
OF THE
BLACKSTONE RIVER

~ SEPTEMBER 1992 ~

Biology Section
Environmental Services Division
U.S. Environmental Protection Agency
Regional Laboratory
Lexington, Massachusetts



INTRODUCTION

A sediment oxygen demand (SOD) study was undertaken on the
Blackstone River in central Massachusetts and Rhode Island, between September 1
and 10, 1992. This investigation was conducted by the U.S. Environmental
Protection Agency (EPA)} for the purpose of developing data for the mathematical
model, QUAL 2E, to determine distinct oxygen regimes in the Blackstone River.
The EPA conducted analysis of sediments at ten (10) stations (station #s 92-1, 92-24,
92-2B, 92-3, 92-4, 92-5, 92-6, 92-7, 92-8, and 92-9, which extended from Singing Dam in
Sutton, MA to Albion Dam in Cumberland, RIL

The method developed by the U.S. Environmental Protection Agency
Region I Biology Section involves confining a measurable volume of undisturbed
sediment and overlying water in a core cylinder and measuring the depletion of
dissolved oxygen over time. Sediment oxygen demand is considered the sum of
biological and chemical processes that exhibit an oxygen demand by the sediment
portion of the sample.

The core sample is collected using a gravity type corer (WILDCO No. 2402)
which is equipped with a plunger and a suction flap for use in deep water. In
shallow water the sample may be collected by manual coring. The acrylic core
cylinder measures 50.5 centimeters in height and 5.1 centimeters, inside diameter.
The cylinder is removed from the corer and stoppered at both ends after the
sediment sample is retrieved. This provides an undisturbed profile of
benthic sediments and overlying water.

Since the corer penetrates the substrate to variable depths depending on
sediment composition, both the sediment and water column contained within the
core must be precisely measured. Sediment surface area is always a constant in the
core cylinder. In cases where the sediment is soft or unconsolidated, the corer can
penetrate the sediment entirely. This requires that some of the sedimen! bz
carefully bled off the bottom of the cylinder. Overlving water mayv then be added o
till the cylinder. The water column depth over the sediment iz adjusied w

minimum of 35 centimeters. Overlying water 15 also collec ;

Kemmerer sampler. Five replicate cores are collected at each sample location.



Water column respiration or production is evaluated as follows: Six 300
mi BOD bottles are filled at the sample location. Half are fixed in the field and then
titrated in the laboratory according to the Winkler method. This establishes an
“Initial Blank" value. The remaining bottles are incubated in a shaded water bath
for the duration of the SOD test. Upon completion of the test, these are zlso titrated,
establishing a "Final Blank” value. Any measured difference between the "Initial”
and "Final" values are attributed to water column respiration or production and the
sediment oxygen demand rates are adjusted accordingly.

The water column height is measured and the cylinder is placed in a
temperature controlled water bath. Dissolved oxygen is monitored in each of the
core cylinders simultaneously using an Orbisphere five channel dissolved oxygen
meter (Model 2601). These five probes are calibrated daily against a Winkler -
standard. The core tops are modified to accept the dissolved oxygen probes. A self-
contained stirring apparatus on each probe insures adequate flow past the sensing
head and also gives continuous mixing within the cylinder. Dissolved oxygen
concentrations within the cylinder are monitored for approximately three to four
hours and recorded every thirty minutes. "This includes a one-half to one hour
period of temperature stabilization within the cylinder, when necessary. The water
temperature maintained in the water bath during this survey was 21 2 degrees
Celsius. This is the approximate temperature to be used in the waste load allocation
model.

Oxygen depletion is plotted against time. The portion of each graph where
oxygen consumption is constant over time is used in the calculation of the SOD rate.



Sediment oxygen demand is calculated using the equation:

© ((03-0¢) - (B;+Bg) (V)
SOD gOy/m?/day = SA) D

O; = initial dissolved oxygen (DO) mg/L
O¢ = final DO mg/L
Bj = initial DO in bottles mg/L
B¢ = final DO in bottles mg/L
V = volume of confi_ned water m3
SA = sediment surface area m?2

T = time days

RESULTS

Table 1 lists the ten sample locations by station number, the location of the
station by town, the approximate distance upstream from Slater Mill, the USGS
quad sheet on which the station may be located, the mean SOD (sediment oxygen
demand per gram of oxygen per meter squared per day) for each station calculateq,
and a brief description of the sediment type.



Sta. # [Town Location River USGS Sediment
Kilometers| Sheet | (Mean) | Type
1 Sutton Upstream from Singing dam 62.40 Grafton, | ,6.026 |black /oily
MA very fine
2A Riverdale Upstream from dam 51.80 Grafton, |~ 2.245 | fine silt
Pond MA 3
2B Riverdale Upstream from dam 52.90 Grafton, |., 5.777 fine silt
Fond MA@
3 Rice City Upstream from dam 45.45 Blackstone | , 1.773 | black/oily
Pond ,MA E fine w/ sand
4 Rice City Upstream from dam 44.95 Blackstone | c 3.190 | black /oily
Pond ., MA - very fine
5 Millville Rt. 122 between RR bridges-5 30.20 Blackstone |z 1.546 | sandy/organic
of Millville Ctr. ,MA
6 Blackstone Upstream from Tupperware 29.00 Blackstone |3 1.551 | sandy
dam JMA |
7 Woonsocket | Downstream from Woonsocket 18:10 Pawtucket, | 5.78% | very sandy
POTW : RI e
8 Cumberland | Upstream from Manville dam 16.05 Pawtucket, 5 2.317 | sandy/organic
RI ‘
9 Cumberland Upstream from Albion dam 14.08 Pawtucket, |-+ 2.523 sandy/organic
RI
TABLE1

Appendix A presents the tables of SOD rate calculations. The mean
sediment oxygen demand rate of each of five replicates is given at the end of each

block of station information.

A standard deviation for this rate has also been

calculated. Appendix B includes figures which plot DO and temperature for each

core over time. Sediment oxygen demand rates for stations 1 - 9 ranged from a low
of 1.546 g/m2/d at station 5 to a high of 6.026 g/m?/d at station 1. Station locations

are identified in Figures 1 throug

in tables.

h 5 in Appendix C. Appendix D lists the raw data
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StationNo, 92-1 1 2 3 4 5
Initial sample Oxygen 7.05] 5.47 6.1 7.2{ 6.17
{mg/L)

Final Sample Oxygen

(mg/L)

Initial Blank Oxygen

(mi/L)

Final Blank Oxygen

(ml/L)
Column height (m} 0.355 (.379 0.335 0.425 0.315
Time (Enter hrs.) 4 3 3 4 4
Time (days) 0.166666667 0.125 0.125 0.166666667 0.166666667
Surface Area (m2) 0.002 0.002 0.002 0.002 0.002
Volume {m3) 0.00071 0.000758 0.00067 0.00085 0.000¢.
minus probe 0.0006 0.000648 0.00056 0.00074 0.00052
SODg/m2/d = 3.4506 5.66984 7.7184 5.865 7.4277
Mean SOD 026308

Std Dev 1.524102115

Station No. 92-2A 1 2 3 4 5

Initial sarnple Oxygen

{mg/L)
Final Sample Oxygen

{mg/L)

Initial Blank Oxygen

(ml/L)

Final Blank Oxygen

(ml/L)
Column height (m) 0.38 0.4 0.39 0.38 0.36
Time (Enter hrs.) 3.5] . 4| 35 35 2.5
Time (days) (0.145833333 0.166666667 0.145833333 0.145833333 {1.104166667
Surface Area 0.002 0.002 0.002 0.002 0.002
Volume 0.03076 0.0008 0.00078 0.00076 0.00072
minus probe 0.00065 0.00069 0.00067 0.00065 0.000a1
SOD g/m2/d 1.511314286 1.968 0.7438 1.537371429 5.46048
Mean SOD - 2.245193143

Std Dev 1654913158




Station No, 92-2B

Initial sample Oxygen
{mg /L)
Final Sample Oxygen
{meg/L)
Initial Blank Oxygen
(ml/L)
Final Blank Oxygen
(mi/L)
Column height (m) 0.405 0.37 0.25 0.4 .43
Time (Enter hrs.) 2.5 3 2.5 3 3
Time (days) 0.104 166667 0.125 0.104166667 0.125 0.125
Surface Area (m?2) 0.002 0.002 0.002 0.002 £.002
Volume (m3) 0.00081 0.00074 0.0005 0.0008 0.00086
iminus probe 0.0007 0.00063 0.00039 0.00065 0.00075
SOD g/m2/d 8.20368 4.884 3.624 5.536 6.6392
Mein 50D 5777376
5td Dev 1557119325
Station No. 92-3 1 2 3 4 5
Initial sample Oxygen 6.77| 7.3 742 5.52| 7.54
(mg/L) '
Final Sample Oxygen
(mg /L)
Initial Blank Oxygen
{md /L)
Final Blank Oxygen
(ml/L) :
Column height {m) 0.355 0.365 0.35 0.372 (.365
Time (Enter hrs.) 3 4.5 4.5 2.5 4.5
Time {days) 0.125 0.1875 0.1875 0.104166667| 0.1875
Surface Area 0.002 0.002 0.002 0.002 0.002
Volume 0.00071 0.00073 0.0007 0.000744 .00073
mints probe 0.0006 0.00062 0.00059 0.000634 0.00062
SODg/m2/d = 2.1584 1.6936 1.642666667 1.24592 2.121866667

Mean'SOD

Std Dev

0.336792076




Station No. 924 1 2 3 4 5
Initial sample Oxygen 5.81 7.71| 7.43 6.91} 7.02
(mg/L)
Final Sample Oxygen

(mg/L)
Initial Blank Oxygen

{ml/L}
Final Blank Oxygen

{ml/L)
Column height {m) 0.305 0.34 0.32 0.36 0.32
Time (Enter hrs.) 2 "3 2.5 3 1.5
Time {days) 0.083333333 0.125 0.104166667 0.125 0.0625
Surface Area 0.002 0.002 0.002 0.002 0.002
Volume 0.00061 0.00068 0.00064 “0.00072 0.000:. .
minus probe 0.0005 0.00057 (0.00053 0.00061 0.00053

1.7952 3.19488 1.8144 4.608

Station No. 92-5 1 2 3 4 5
Initial sample Oxygen 7.84 811 - 8.19] 8.03{ 7.69
{mg/L) :
Final Sample Oxygen 7.33 7.23 7.5 7.16} 6.71

(mg/L) s
Initial Blank Oxygen

(ml/L)

Final Blank Oxygen

(ml/L) S :
Column height (m) 0.4 0.393 0.377 0.387 0.37
Time (Enter hrs.) 3l 4 4 4 4
Time {days) 0.125 0.166666667 (0.166666667 0.166666667 0166666667
Surface Area 0.002 0.002 0.002 0.002 0.002
Volume 0.0008 0.000786 0.000754 0.000774 0.00074
minus probe 0.00069 0.000676 .000644 0.000664 0.00063
SODg/m2/d = 1.184 1.74492 1.2441 1.69506 1.8648
Mean SOD 546576

Std Dev 0.277707559




Station No. 92-6 1 2 3 4 5
Initial sample Oxygen 6.67 6.86] 7.26} 5.81 6.94
{mg/L)
Final Sample Oxvygen
{mg/L)
Initial Blank Oxygen
mi/L)  BEEEaaacommmsaesssiaai
Final Blank Oxygen
/L) 0 B S
Column height (m) 0.37 0.332 0.343 0.319 0.36
Time (Enter hrs.) 3.5 3.5 3.5 2.5 3.5
Time (days) 0.145833333 0.145833333 (.145833333 0.104166667 0.145833333
Surface Area 0.002 0.002 0.002 0.002 0.002
Volume 0.00074 0.000664 0.000686 0.000638 0.00072
minus probe 0.00063 0.000554 0.000576 0.000528 0.00C61
1.192457143 1.388708571 1.176 2.541792 1.456457143
0.507173263

Station No. 92-7 1 2 3 4 5
Initial sample Oxygen 6.12| 5.5 6.23| 5.58] 501
{me/L)

Final Sample Oxygen 5.041 4.34| 4.7 4.04 3.82
{mg/L)
Initial Blank Qxygen

(md/L)  RmEEaaaaaaae

Final Blank QOxygen

(mi/L) o
Column height (m) 0.36 0.345 0.394 0.417 0.35
Time (Enter hrs.) 3 3 3 3 2.5
Time (days) 0.125 0.125 0.125 0.125 3.104166667
Surface Area - 0.002 0.002} 0.002 0.002 0.002
Volume 0.00072 0.0006% 0.000788 0.000834 0.0007
minus probe 0.00061 0.00058 0.000678 0.000724 (.0005%
SODg/m2/d = 4.7232 4.7472 6.58768 7.0056 5.88

Meahi SOD -

Std Dev




Station No, 92-§ 1 2 3 4 5
Initial sample Oxygen 7.25) 6.28] 6.33) 6.43)
{mg/L)
Final Sample Oxygen

(mp/L)
Initial Blank Oxygen

(m1/L)
Final Blank Oxygen 7.23| 7.23 7.23} 7.23| 7.23|
(mi /L)
Column height (m) 0.385 0.37 0.39 0.385 0.38
Time (Enter hrs.) 2.5 2.5 2.5 2.5 3
Time (days) 0.104166667 0.104166667 0.104166667 0.104166667 0.125
Surface Area 0.002 0.002 0.002 0.002 0.002
Volume 0.00077 0.00074 0.00078 0.00077 0.00076
minus probe 0.00066 0.00063 0.00067 0.00066 0.00065
SODg/m2/d = 2.18064 1.5984 3.25728 2.51328 2.0368
Mean SOD. 31728
Std Dev 0.554282234

Station No. 92-9 1 2 3 4 5
Initial sample Oxygen 1.275] 5.084 4.74
(mg/L)

Final Sample Oxygen

{mg/L)

Initial Blank Oxygen

(ml/L)

Fina! Blank Oxygen

(ml/L) :
Column height {m) (.385 0.325 0.355 0.345 0.35
Time (Enter hrs.) I} .2 2.5 2.5 2.5
Time (days) 0.125 0.083333333 0.104166667 0.104166667 0.104166667
Surface Area 0.002 0.002 0.002 0.002 0.002
Volume 0.00077 0.00065 0.00071 0.0006% 0.0007
minus probe 0.00066 0.00054 0.0006 0.00058 0.0005%
SOD g/m2/d 2.31 3.93% 3.360288 3.9744 4.032
Sid Dev (0.653259988
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Data from "RIVERDALE POND\SOD92-2A\d"
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Data from "SINGING DAM\SOD92-1\d"
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Data from "RIVERDALE POND\SOD92-2B\d"
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Data from "RICE CITY POND\SOD92-3\d"
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Data from "RICE CITY POND\SOD92-4\d"
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Data from "MILVILLE\SOD92-5\d"
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Data from "MILVILLE\SOD92-6\d"
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Data from "MANVILLE\SOD92-N\d"
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Data from "MANVILLEASOD92-8\d™
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Data from "ALBION \SOD92-0\d"
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- B A GE ) B ay an on BN = '
APPENDIX D - .. = qm' NE R WD

TIME MINUTES DG TEMP | G2 TEMP 2 D03 TEMP 3 (X4 TEME 4 (M35 LA 5

1

2 Station 1

3 1030 0 7.050 22.000 5.750 22.100 6.640 22.100 7.200 21.000 6170 22,300
4 1100 30 6.900 22.3200 5.640 22.400 6.260 22.400 6.950 22.200 5020 22,300
5 1130 60 6.780 22.500 5.470 22,600 6.100 22.600 6.770 22.400 5.330 22 500
§ 1200 90 6.650 22.100 5.280 22.300 §.750 22.300 6.530 22.100 4,900 22.200
7 1230 120 6.540 22.300 5.100 22.300 5.420 22.400 6.330 22.200 4.510 22.300
8 13200 150 6.270 22.500 4.870 22.600 5.000 22.500 6.100 22.400 A.130 22.600
] 1330 180 6.250 22.700 4.640 22.700 4,590 22.800 5.900 22.500 3.650 22.700
10 1400 210 6.150 22.600 4.420 22.700 4.210 22.600 5.700 22.500 3.240 22.600
11 1430 - 240 6.030 22.700 4.200 22.700 3.820 22.500 5.500 22.500 2.640 22.600
$12 Station 2A

13 1035 ] 6.700 20.900 6.700 20,900 6.230 20.600 6.040 20.400 6.480 20.200
i4 1105 30 6.520 22.000 6.570 22.000 5.780 21.800 5.680 21.700 6.400 21.800
15 1135 60 £.400 22.400 6.440 22.500 5.680 22.400 5.750 22.200 6.070 22.300
16 1208 g0 6.280 22.600 6.320 22.700 5610 22.600 5.630 22.500 5.850 22.600
17 1235 120 6.150 22.900 6.180 22.900 5.530 22900 5.510 2z2.700 5.480 22.900
18 1305 150 6.030 23.200 6.050 23.200 5.460 23.100 5.390 22.000 5.080 23.200
19 1335 180 5910 22.800 5.900 22.800 5.380 © 22.800 5.270 22.600 4.690 22.800
20 1405 210 5.820 22.800 5.770 22.800 %.330 22.800 5170 22.600 4.360 22.800
21 1435 240 5.710 22.900 5.650 22 900 5.270 22.900 . 5,060 22.700 4,040 23.000
22 Stalion 2B

23 1500 0 13.330 23.100 10.570 22.900 11.400 23.000 11.700 22.100 10.840 23.100
24 1530 30 12.530 23.000 10.130 22.800 10.750 22.900 “11.060 22.700 10.370 23.000
25 1600 60 11.970 22.600 9,820 22.400 10.350 22.500 10.820 22.200 8.980 22.600
26 1630 80 11.570 22.900 9.600 22.600 10.050 22.600 10.590 22.400 9.660 22.700
27 © 1700 120 $1.180 23.000 9,350 22.900 9,780  22.800 10.330 22 600 8.400 22.900
28 1730 150 10.840 23.400 9.150 23.100 9.550 23.100 10.070 23.000 %.160 23.200
29 1800 180 10.450 23.500 8.920 23.300 9.300 23.300 g9.810 23,200 8.910 22.400
30 18230 210 10.080 23.000 8.710 23.600 g.070 23.500 9.560 23.500 8.670 23.700
3 Station 3

3z 1040 0 7.150 19.800 7.300 19.500 7.420 19.600 - 4.680 19.300 7.540 19.400
33 1110 ao 6.770 21.800 7.200 21.600 7.320 21.600 4.530 21.300 7.440 21.600
34 1140 60 6.600 22.500 7.110 22 400 7.210 22.400 4.020 22.200 7.300 22.400
35 1210 90 6.450 22.700 6.990 22.700 7.110 22.700 6.460 22.600 7.160 22.700
a6 1240 120 6.330 23.000 6.800 22.900 7.000 22.900 . 5,520 22.800 7.030 22.900
a7 1310 150 6.220 22000 6.800 22,700 6.910 22.600 5470 22.600 6.910 22.600 '
3B 1340 180 6.100 22.800 6.700 22.700 6.810 22.600 5.420 22.600 6.790 22.600
kT 1410 210 6.010 23.100 6.610 22.800 6.720 22.800 5.320 22.600 £.680 22.000
40 1440 240 3.970 23.000 6.510 22.000 6.630 23.000 5,280 2z.700 6.560 22 900

41 1510 270 5.950 23.200 6430 23.200 6.540 23.200 5170 22.900 6.450 231909



APPENDIX D1 Wed, Doc U2, 1992 639 I'M

TIME MINUTES 0O1 TEMP 1 Do2 TEMP 2 DO3 TEMP 3 DO 4 TEMP 4 DS TEMITS
1
2 Station 4
a 1530 0 7.250 18.900 7.710 18.700 7.430 19.600 6.910 18.400 6.660 18,800
4 1600 30 6.410 21.700 7.630 21.800 7.270 21,800 6.810 21.700 7020 21.700
5 1630 60 5.810 22.700 7.510 22.800 7.000 22.800 6.680 22.600 6.6R0 22.600
6 1700 80 5.380 23.000 7.380 23.100 6.750 23.200 6.560 22.900 6.360 23.000
? 1730 120 5070 23.100 5.260 23.200 £.560 23.200 6.450 22.900 6.120 23.200
8 1800 150 4.780 23.300 7.130 23.400 £.290 23.500 6.350 22.100 5100 23.300
8 1830 180 4.570 23.400 7.050 23.400 6.260 23.500 6.280 22.200 5.750 23.500
10 Station §
11 1115 . 0 8.120 20.100 8.110 20,400 8.150 20.400 8.030 20.100 7.680 20.000
12 1145 30 8.000 22.000 8.030 22.000 8.110 22.100 7.900 21.800 7.680 21.900
13 1215 60 7.840 22.500 7.920 22.500 8.000 22.600 7.750 22.400 7.440 22.500
14 1245 90 7.710 22.800 ' 7.780 22.800 7.900 22.900 7.610 22,700 7.270 22.900
15 1318 120 7.620 22.700 7.630 22.700 7.800 22,700 7.500 22.500 7.150 22.600
16 1348 150 7.520 22.500 7.520 22.600 7.700 22.500 7.400 22.300 7.020 22.500
17 1415 180 7.480 22.700 7.420 22.700 7.640 22.600 7.310 22.400 6.910 22.500
18 1445 210 7.380 22.500 7.320 22.600 7.560 22.600 4_4B0 22.900 6.800 22.500
19 1518 240 7.330 22.600 7.230 22,700 7.500 22.700 7.160 22.500 6.710 22.600
20 Stalion 6
21 1500 0 13.330 23.100 10.570 22.900 11.480 23.000- 11.700 22.700 10.840 23.100
22 1530 30 12.530 23.000 10.130 22.800 10.750 22.900 11.060 22.700 10.370 23.000
23 " 1600 60 11.970 22.600 9,830 22.400 10,350 22.500 10.820 22.200 0.900 22 600
24 1630 20 11.570 22.800 8.600 22.600 10.050 22.600 10.590 22.400 2.660 22.700
25 1700 120 11.180 23,000 9,350 22.900 9.760 22.800 10.330 22 600 9.400 22.900
26 . 1730 150 10.840 23.400 9.150 23.100 9.550 23.100 10.070 23.000 9.160 23.200
27 1800 180 10.450 23.500 8.920 23.300 9.300 23.300 - 9.810 23.200 8.910 23.400
28 1830 210 10.080 23.900 8.710 23.600 9.070 23.500 9.560 23.500 8.670 23.700
29 Station 7
a0 : 1030 0 6.120 23.200 5.500 22.800 6.230 22.900 5.580 22.700 5.340 23.300
31 1100 ao 5.830 23.000 5.300 22.800 5.970 22.600 5.310 22.600 5.010 22.900
a2 1130 60 5.740 23.200 5.090 23.000 5.670 22.800 - 5.030 22.700 4.770 22.900
33 1200 00 5.580 23.400 4.910 23.300 5,430 23.000 4.780 22.900 4.550 23.100
34 1230 120 5.390 23.500 4.720 23.400 5.190 23.100 4.530 23.000 4.290 23.200
35 1360 150 5220 23.700 4.530 23.600 4.850 23.300 4.290 23.100 4.050 23.400
36 1330 180 5.040 24.000 4.340 23.900 4.700 23,500 4,040 23.400 3.820 23.700
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Station 8
1530
1600
1630
1700
1730
1800
1830

Siation 8
1118
1145
1215
1245
1315
1345
1415
1445
1515

MINUTES

o
60
0
120
150
180

30
60
80
120
150
180
210
240

po1

7.250

6.410

5810
5.390
5.070
4,780
4.570

8.120
8.000
7.840
7.710
7.620
7.520
7.460
7.380
7.330

TEMP 1

18.900
21.700
22.700
23.000
23.100
23.300
23.400

20,100
22,000
22.500
22.800
22.700

22,500

22.700
22.500
22.600

Doz

1.710
7.630
7.510
7.380
5.260
7.130
7.050

8.11¢
8.030
7.920
7.780
7.630
7.520
7.420
7.320
7.230

L]
APPENDIX D2

TEMP 2

18.700
21.800
22.800
23.100
23.200
23.400
23.400

20,400
22.600
22.500
22 800
22.700
22.600
22,700
22.600
22.700

- - WHH: lJ;’,F i l” -

O3

7.430
7.270
7.000
6.750
6.560
6.390
6.260

8.190
8110
8.000
-7.900
7.800
7.700
7.640
7.560
7.500

TEMPIP D

18.600
21,800
22,000
23.200
23.200
23,500
23.500

20.400
22.100
22 600
22.900
22.700
22.500
22.600
22,600
22.700

4

6910
6.810
6.680
6.560
6.450
6.350
6.280

8.020
7.8G0
7.760
7.610
7.500
7.400
7.310
4.480
7.160

TERI 4

18,400
21.700
22600
22.900
22.900
22,100
22.200

20100
21.800
22.400
22.700
22.500
22 300
22 400
22.900
22.500

(R EEN

H 66D
1.020
680
G0
k20
.§80
750

[=p 3 =2

o S

680
588
.440
270
150
7.020
6.910
6.800
6.710

A L & L N R T

ITHAE &

Y3 uou
21 7006
22.609
23.000
23.200
23.300
231.500

20.000
21.900D
22.500
22.900
22.600
22.500
22.500
22,500
22.600





