
STANDARD REPGRT FORM 

STATIC RENEWAL TESTS USING PIMEPHALES PROMELAS 
(FATHEAD MINNOWS) AND CERIODAPHNIA DUBIA (DAPHNIDS) 

Test Title: Clinch River - Environmental Restoration Program (CR-ERP) 
Study, Ambient Water Toxicity 

Principal Investigator: Cynthia L. Russell 

Starting Date: July 22, 1993 

. I  

Ending Date: July 29, 1993 

1.0 EXECUTIVE SUMMARY 

I 

Clinch River - Environmental Restoration Program (CR-ERP) personnel 
and Tennessee Valley Authority (TVA) personnel conducted a study 
during the week of July 22-29, 1993, as described in the Statement 
of Work (SOW) document. [ l l  -The organisms specified for testing 
were. larval fathead minnows, Pimephales promelas, and the daphnid, 
Ceriodaphnia dubia. Surface water-samples were-eollected by TVA 
Field Engineering personnel from Clinch River Mile 19.0 and Mile 
22.0 on July 21, 23, and 26. Samples were split and provided to 
the CR-ERP and TVA toxicology laboratories for testing. 

Exposure of test organisms to these samples resulted in no toxicity 
(survival, growth, or reproduction) to either species in testing 
conducted by TVA. 

* I  

2.0 SAMPLE COLLECTIONlTREATMENTS 1 

2.1 Test Sample Identification (Chemical/Effluent/Elutriate, etc.): 
Samples were collected for biomonitoring at the following two 
sites: Clinch River Mile 19.0, downstream of the mouth of white 
Oak Creek and upstream of Grubb Island, and Clinch River Mile 22.0, 
downstream of Melton Hill Dam and upstream of white Oak Creek. 
Clinch River samples were collected at approximately mid-channel. 

2.2 Control and/or Dilution Water: Laboratory culture medium 
consisting of moderately hard reconstituted water was used as 
control and dilution water for toxicity tests. 
daphnid testing was enriched with 10 percent filtered Tennessee 
River water and selenium as described in Section 3.2.2. 

The water used for 

2.3 Sample Dates and Times: 
23, and 26, 1993. Collection times were between 0900 and 
1200 CDT. 

Test samples were collected on July 21, 
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2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

Sampling Method: 
peristaltic pump with the inlet tubing lowered to approximately 
1.0-1.5 meters below the surface. 
two liters per minute. 
station and partitioned (split) according to the workplan for 
shipping to the TVA Aquatic Research Laboratory (ARL) at Browns 
Ferry Nuclear Plant site o r  direct transfer to ORNL (DOE) personnel 
in the field. 

All samples were collected using an Isco 

Pumping rate was approximately 
A 20 L composite was collected at each 

Pertinent Site Conditions: 
during sampling on July 21, 23,  and 26. 

Weather. conditions were clear and sunny 

Sample Storage/Handling: All samples were placed on ice in ice 
chests after partitioning. 
container by filling full and expressing any air bubbles before 
sealing. 
directly to ORNL (DOE) personnel. 
discarded. 
arrival at the Aquatic Research Laboratory (ARL). 

Zero headspace was established in each 

Samples remained on ice until shipped o r  transferred 
Excess composite sample was 

Samples were stored in refrigerators at 4°C & 1°C after 

Sample Transport: Samples collected on July 21, 23, and 26 were 
tranSported to Browns Ferry Nuclear Plant by overnight TVA mail 
courier. Personnel from -- ARL picked up samples from the mailroom 
and transpcrted -them to ARL . 
Sample Pretreatment: 
warm water bath and samples were aerated as 1tec:essary to bring DO 
levels down to near 100 percent saturation. 
in test initiation o r  daily renewal was filtered through a 100 pm 
nylon mesh filter into 2000 mL beakers, and appropriate dilutions 
were prepared where appl-icable. 

Sample temperature was raised to 25°C in a 

Adequate water for use 

Test Treatments: 
were tested at 100 percent (undiluted) and diluted to 50-percent 
using the appropriate culture media. 

Samples from Clinch River Mile 19.0 and Mile 22.0 

3.0 TEST ORGANISMS/CULTURING CONDITIONS 

3.1 

3.1.1 

3.1.2 

Species: Pimephales promelas, Fathead minnow 

Source: ARL inhouse culture 

Culture Water: Culture medium consisted of 50 percent 
dechlorinated tap water and 50 percent rnoderate1.y hard 
reconstituted water. Dechlorination was achieved by activated 
carbon filtration and verified by DPD titration. Reagents for 
reconstituted water were added to reverse osmosis product water. 

Both waters were passed through a pack column degasser to bring 
dissolved gases to saturation. Culture medium was continuously 
aerated to help ensure aseptic conditions. 
approximately 95 mg/L as CaC03. 

Total hardness was 
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3.1.3 

3.1.4 

3.1.5 

3.1.6 

3.1.7 
-_ 

3.1.8 

3.1.9 

3.1.10 

3.1.11 

3.2 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

Temperature of Culture: 25°C +. 1°C 
General Maintenance: Adult fathead minnows are maintained in glass 
aquaria in a flow through recirculating system. 
aquaria used for spawning is one aquarium volume per hour. 

Flow rate to 

Approximately 20 percent of the water volume is replaced twice 
weekly. Adults are fed three times daily. Sexually mature fish 
are placed in 21-L glass aquaria (one male, four females) and 
reproduction is checked and recorded daily. 
from aquaria and incubated in 1-L glass beakers under aeration to 
the proper stage of development for the target test. 

Spawns are removed 

Fish health is monitored regularly and corrective action is taken 
if necessary. 
tracked and sexually spent individuals are replaced as necessary. 
Every 4-6 months a group of the same age fish from at least three 
spawns is reared to adults for replacement spawners. 

Spawning frequency from individual aquaria is 

Spawn Date: July 17, 1993 

Hatch Date/Time: 

Culture/Acclimation Water: 

July 21, 1993/1015 CDT - July 22, 1993/0645 CDT 
-- 

Moderately hard reconstituted water 

Acclimation Temperature: 25°C 2 1°C 

Mean Dry Weight at Start of Test: 0.06 mg 

Diseases and Treatment: None. 

Food and Feeding: Larvae were fed brine shrimp (Artemia) nauplii 
<24-h old twice daily beginning after hatching to ensure food 
availability if larvae began feeding prior to test initiation. 

Species: Ceriodaphnia dubia, daphnids 

Source: Inhouse culture, TVA, Aquatic Research Laboratory 

Culture Water: Moderately hard reconstituted water containing 
10 percent filtered Tennessee River water and 1.0 ppb 
selenium. [2] Total hardness was approximately 95 mg CaC03/L. 

Temperature of Culture: 25°C 2 1°C 

General Maintenance: Adults used to produce neonates for test 
initiation are selected as neonates from broods as described below 
on 2 o r  3 consecutive days 6-10 days prior to test initiation. 
(Adults up to 14 days old may be used for neonate production.) 
These animals are raised individually (a brood may be raised as a 
group until Day 3 at which time animals are transferred to 



3.2.5 

individual cups), and a record is made of their reproduction. 
Their fourth bro'od is generally the second brood with 8 or more 
young and is the earliest brood used for test initiation. 

Mass cultures may also be maintained in 8-L glass battery jars in 
light and temperature controlled incubators. New cultures are 
started weekly (7-10 days) with approximately 50 neonates. These 
neonates are selected from the third'or fourth brood of the adult, 
from broods containing 8 or more young. 

Food and Feeding: 
study was obtained from a commercial source (Aquastar) and consists 
of YCT and Selenastrum prepared according to EPA requirements. 
Individual animals contained in cups with 15 mL medium were fed 
0.1 mL food and algae at renewal. 

a .  

Food used for Ceriodaphnia cultures and this 

4 .O TEST METHODS 

4.1 

4.1.1 

4.1.1.1 

4.1.1.2 

4.1.2 

4.1.3 

4.1.4 

4.1.5 

4.1.6 

4.1.7 

4.1.8 

4.1.9 

4.1.10 

Fathead Minnow (Pimephales promelas) Larval Survival and Growth 
Test, EPA Test Method 1000.0. 131 

Modification/Amendments to Method 1000.0: 

A 100-micron mesh nylon screen was used to filter samples rather 
than a 60-micron mesh as described in EPA methods. 

The Clinch River Mile 19.0 sample storage temperature on Day 6 and 
the Clinch River.Mile 22.0 sample storage temperature on Day 1 were 
below the prescribed 4°C & 1". 
2.5"C, respectively. Temperatures of samples received on ice 
ranged from 1.7"C to 3.7"C. 

These temperatures were 2.8OC and 

Date/Time - Test Initiated: July 22, 1993/1010 CDT .. 

Date/Tirne Test Terminated: July 29, 1993/0930 CDT 

Test Chamber: 
Volume per chamber: 350 mL 

600-mL borosilicate glass beakers 

Number of Test Organisms per Chamber: 10 

Number of Replicates per Treatment: 4 

Dilution Water/Control Water: Moderately hard reconstituted water 

Renewal Period: 24-h 

Test Temperature: 25.0"C & 1°C 

Feeding Regime During Test: 
shrimp (Artemia) nauplii <24-h old 3 times daily libitum. 

Fathead minnow larvae were fed brine 



4 ..l . 11 

4.1.12 

4.2 

4.2.1 

4.2.1.1 

4.2.1.2 

4.2.1.3 

4.2.2 

4.2.3 

4.2.4 

4.2.5 

4.2.6 

Physical and Chemical Parameters Measured: 
daily (initially) on test solutions and control waters were 
temperature (temperature was adjusted to equal "final" temperature 
before renewal), DO, pH and conductivity. In addition, alkalinity, 
hardness, and total residual chorine were measured on each new 
sample at the time of first use (7/22, 7/24 and 7/27). 

Parameters measured 

Final measurements taken daily before renewal were temperature and 
DO in every test beaker and pH and conductivity in one replicate 
per treatment. Mean values arid ranges are reported in section 6.3. 

Statistics: 

Revised statistical procedures contained in the second edition of 
EPA's short-term chronic toxicity methods require a decision 
process for testing statistical assumptions before selecting a 
specific test method to determine toxicity endpoints. 131 Decision 
processes followed for testing survival and sublethal (growth) 
effects are shown in sections 6.1.2.2 and 6.1.3.1. Based on tests 
for normal distribution and homogenous variance of data, the 
statistical test used for endpoint determination of survival data 
was Stee1;s Many-one Rank Test and for gnowth data was Dunnett's 
Test. 

Ceriodaphnia Survival and Reproduction Test, EPA Test Method 
1002.0. 131 

Modifications/Deviations to Method 1002.0: 

Enriched culture medium (see Section 3.2.2.). 

A 100-micron mesh nylon screen was used to filter samples rather 
than a 60-micron mesh as described in EPA methods. 

The Clinch River Mile 19.0 sample storage temperature on Day 6 and 
the Clinch River Mile 22.0 sample storage temperature on Day 1 were 
below the prescribed 4°C 2 1". 
2.5"C, respectively. 
ranged from 1.7"C to 3.7"C. 

These temperatures were 2.8"C and 
Temperatures of samples received on ice 

Date/Time Test Initiated: July 22, 1993/1045 CDT 

Date/Time Test Terminated: July 29, 1993/1000 CDT 

Test Chamber: 1-ounce plastic cups. (Plastics, Inc., #P.I.-l) 
Volume per Chamber: 15 mL. 

Number of test organisms per chamber: 1 

Number of replicates per treatment: 10 
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4.2.7 Dilution Water/Control Water: Enriched moderately hard 
reconstituted water 

4.2.8 Renewal Period: 24 hours 

4.2.9 Test Temperature: 25.0"C 2 1°C 

4.2.10 Feeding Regime During Test: 
prepared food and algae concentrate daily (added to renewal water 
before introduction of test organism). 

Each organism was fed 0.1 xnL, of 

4.2.11 Physical and Chemical Parameters Measured: Parameters measured 
daily ("initi~l") on test solutions and control waters were 
temperature (temperature was adjusted to equal "final" temperature 
before renewal), DO, pH and conductivity. In addition, alkalinity, 
hardness, and total residual chlorine were measured on each new 
sample at the time of first use (7/22, 7/24, and 7/27). 

"Final" measurements of temperature were made in 10 randomly 
selected cups when the tray was removed from the incubator. 
pH were measured daily in 1 cup per treatment following renewal. 
Hean values and ranges are reported in section 6.3. 

DO and 
- 

I 

4.2.12 Statistics: 

Revised statistical procedures contained in the second edition of 
EPA's short-term chronic toxicity methods require decision process 
for testing statistical assumptions before selecting a specific 
statistical test t o  determine toxicity endpoints. [3]  Fisher's 
Exact Test was used to evaluate Ceriodaphnia survival effects 
during the study. . Statistical evaluation of daphnid reproduction 
was not required because all treatment values were greater than the 
control. - 

5.0 QUALITY ASSURANCE 

5.1 Toxicity Test Nethods: All phases of the study including, but not 
limited t o ,  sample collection, handling and storage; glassware 
preparation; test organism culturing/acquisition and acclimation; 
test organism handling during test; and maintaining appropriate 
test conditions were conducted according to the protocol as 
described in this report and EPA/600/4-89/001. [31 Any known 
deviations were noted during the study and are reported herein. 

5.2 Physical and Chemical Methods 

5.2.1 Reagents, Titrants, Buffers, etc.: All chemicals were certified 
products used before expiration dates (where applicable). All ARL 
chemicals are recorded in a bound Laboratory Chemical Logbook and 
specific chemicals used were documented on a chemical record sheet 
contained in the study notebook. 
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5.2.2 Instruments: All identificatioa, service, calibration, and 
standardization information pertaining to ARL laboratory 
instruments is contained in bound Laboratory Instrument Logbooks 
and specific instruments used were documented on an instrument 
record sheet contained in the study notebook. 

5.2.3 Temperature was measured using glass mercury thermometers. The 
instrument was standardized and inspected with readings made 
according to TVA procedure DS-42.11. 141 

Dissolved oxygen was measured using a YSI Model 57 oxygen meter. 
The instrument was standardized (using the'winkler method) and 
readings were taken according to TVA procedures S&F DS-43.6 and 
DS-42.4, respectively. 141 

a .  

5.2.4 

5.2.5 The pH was measured using an Orion Model SA250 meter equipped with 
an Orion Ross combination electrode. The instrument was 
standardized and readings were made according to TVA procedures 
DS-43.7 and DS-42.8, respectively. 141 

5.2.6 Conductance was measured using a YSI Model 32 SCT meter. The 
instrument was standardized and readings were taken according to 
TVA procedures DS-43.3 and DS-42.3, respectiveJy. 14 3 

5.2.7 

5.2.8 

5-. 2.9 

5.3 

5.3.1 

5.3.2 

5.3.3 

5.3.4 

Alkalinity was measured by titration of 100 mL samples with 0.02 
N H2SO4 to an end point of 4.5 according to TVA procedure DS-42.1. 
14 1 

Hardness was determined by titration of 50 mL samples with EDTA to 
a colorimetric endpoint using an indicator (Instructions provided 
by Reagent Manufacturer [Calgonl), Schwarzenbach Method. 

Total residual chlorine (TRC) was determined using the DPD 
Titrimetric Method according to TVA procedure DS-42.9, Rev. 0. 141 

Reference Toxicant Tests 

Test Type: Fish - 7-day chronic (NOEC) 
Daphnids - 7-day chronic (NOEC) 

Standard Toxicants Used: 

Copper Sulfate Reference Toxicant Solution - fish and daphnids 
Source/Brand: EPA 

Dilution Water Used: Moderately hard reconstituted water (enriched 
for daphnids) - fish and daphnid chronic. 

Statistics: Chronic Test, FH Survival/Growth and Cerlodaphnia 
Reproduction, NOEC - Dunnett's Test o r  Steel's 
Many-one Rank Test, EPA Bootstrap Procedure - IC25 

Ceriodaphnia Survival'- Fisher's Exact Test 
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6 .O RESULTS 

C W O W H N I A  SURvlVAL DATA 
(PROPOKIION SURVIVING) 

6.1 Fathead Minnow Larval  Surv iva l  and Growth T e s t  

FISH SURvlVAL DATA 
(PROPORIION SURVMNG) 

6 . 1 . 1  Summary of Resu l t s :  No s u r v i v a l  o r  growth e f f e c t s  were 
demonstrated i n  fa thead  minnows exposed t o  Clinch River  N i l e  19.0 
o r  N i l e  22.0 samples during the CR-ERP Ambient Water T o x i c i t y  Study 
conducted from J u l y  22-29, 1993. 

6.1.2 Results,  S u r v i v a l  Data: 

6.1.2.1 Dai ly  Percent  Surv iva l  Summary f o r  Fathead Minnow Larval Surv iva l  
T e s t ,  CR-ERP Study, J u l y  22-29, 1993. 

T o t a l  Dai ly  W Surviva l  Treatment 
Day 1 2 3 ... 4 5 6 7 

Medium 100 100 100 100 100' 100 100 
CRM 19.0-50% 100 100 100 100 100 100 100 
CRM 19.0-100% 100 100 100 100 100 100 100 
CRM 22.0-50% 100 100 100 100 100 100 100 
CRM 22.0-100% I O 0  100 100 100 100 98 98 

6.1: 2.2 S t a t i s t i c a l  Decision Process  f o r  Determining Toxic i ty  Endpoints f o r  
7-Day S u r v i v a l  of Fathead Minnows, CR-ERP Study, J u l y  22-29, 1993. 

I I 
dr NON-NORMI\LD~ELITION 

ENDPOINT ESnMAES 

HOMOGSNEOUS VARJANCE 
NO 

4 OR hlORE 
RECOMMENDED 

NO 

t r l  +I DUNNEiTS WLCOXON RANKSUM 

BONFFIRONI AWUSNENT 

%TESTWITH 
BONFERRONI 

I I c I 

ENDPOINT ESTIMATES 
NOEC. LOEC . Test requires 4 repliwles/lrealmenl .. Levene's Test used due lo varfanca equal lo zero for one or more Irealmenls. 
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6.1.2.3 Analysis of Survival Data Ushg Steel's Many-one Rank Test for 
Fathead Minnow 7-Day Larval Survival Test, CR-ERP Study, 
July 22-29, 1993. 

Survival (Yo) Data 
Replicate 

Group 1 2  3 4 5 6 7 8 9 1 0 M e a n  S* 

Medium 100 100 100 100 
CRM 19.0-50% 100 100 100 100 
CRM 19.0-1007o 100 100 100 100 
CRM 22.0-50% 100 100 100 100 
CRM 22.0-100% 100 100 90 100 

100 
100 
100 
100 
98 

Steel's Many-one Rank Test 
Treatment Replicates Critical Rank Sum Rank Sum* 

CRM 19.0-50% 4 10 18.0 
CRM 19.0-100% 4 10 18.0 
GRM 22.0-50% 4 10 18.0 

4 10 16.0 CRM 22.0-100% 

*Values less than o r  equal to the Critical Rank Sum are significantly 
- -- -_ 

less than the control (Medium). 

6.1.3 

6.1.3.1 

Results. Growth Data: 

Statistical Decision Process f o r  Determining Toxicity Endpoints f o r  
7-Day Growth of Fathead Minnows, CR-ERP Study, July 22-29, 1993. 

I -Test requires 4 replislssnrealmsnl 
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6.1.3.2 Analysis of Dry Weight (mg) Data Using Dunnett's Test for Fathead 
Minnow 7-Day Larval.Growth Test, CR-ERP Study, July 22-29, 1993. 

No transformation applied before data analysis. 
data, the minimum significant difference is 0.09. 

For this set of 

This represents an 18.42% decrease in dry weight, mg. 
T = 2.36 Alpha = 0.05 (one-tailed test) 

Growth Data (ma) 

1 2  3 4 5 6 7 8 9 1 0  
Treatment Replicate Mean S* 

Medium 0.43 0.55 0.43.0.47 
CRM 19.0-50% 0.47 0.42 0.48 0.53 

CRM 22.0-50% 0.43 0.53 0.46 0.44 
CRH 19.0-100% 0.49 0.54 0.39 0.43 

CRH 22.0-100% 0.48 0.38 0.45 0.42 

0.47 
0.47 
0.46 
0.47 
0.43 

*Values significantly less than the control (Medium). EMS = 0.003. 
- 

6.2 

6.2.1 Summary of Results: No survival or reproduction effects were' 

Ceriodaphnia Survival and Reproduction Test 
-- 

demonstrated in daphnids exposed to Clinch River Mile 19.0 or Mile 
22.0 samples during the CR-ERP Ambient Water Toxicity Study 
conducted from July 22-29, 1993. 

6.2.2 Results, Survival Data: 

6.2.2.1 Daily percent survival summary for Ceriodaphnia Survival Test, 
CR-ERP Study, July 22-29, 1993. 

Total Daily % Survival 
1 2 3 4 5 6 

Treatment 

Medium 100 100 100 100 100 100 
CRM 19.0-50% 100 100 100 100 100 100 
cm 19 .o-100% 100 100 100 100 100 100 
CRM 22.0-50% 100 100 100 100 100 100 
CRM 22.0-100% 100 100 100 100 100 100 

~~ 

6.2.3 Results, Reproduction Data: 

6.2.3.1 Statistical Decision Process for Determining Toxicity Endpoints for 
7-Day (3-Brood) Reproduction of Ceriodaphnia, CR-ERP Study, 
July 22-29, 1993. 

Not applicable. 



6.2.3.2 Reproduction (# young/female/7-days) Data for Ceriodaphnia (7-Day) 
Reproduction Test, CR-ERP Study, July 22-29, 1993. 

~~ 

Reproduction (IC. young/female/7 days) Data 
Treatment Replicate Mean S* 

Med ium 17 22 20 2 1  20 2 1  18 21  1 6  1 4  19.00 
CRH 19.0-502 17 16 22 20 20 22. , 22 2 1  24 18 20.10 
CRM 19.0-100% 18 21  1 7  4 1  18 1 9  25 23 20 13 21.50 
CRM 22.0-509. 1 9  1 9  2 1  24 23 22 25 22 18 1 9  21.20 
CRM 22.0-100% 22 25 24 27 2 1  1 9  33 22 1 6  22 23.10 
TB 18 18 1 9  23 24 22 22 22 9 1 4  19.10 

*Indicates values significantly less than control (TR). 

6.3 Physical/Chemical Parameters 

6.3.1 Overall Test Temperature 

6.3.1.1 Fathead Minnow: 24-.9"e (24.5"-25.2"C) 

'6.3.1.2 Ceriodaphnia: 25.3"C (25.1°-25.6"C) 

6.3.2 Water chemistry summary fo r -  CR-ERP Study, July 22-29, 1993. 

See: Appendix A Water Chemistry Mean Values and Ranges 
for Fathead Minnow and Ceriodaphnia Tests, 
CR-ERP Study, July 22-29, 1993 

6.4 Reference Toxicant Tests 

- 6.4.1 -Summary of Results: 

Reference toxicant tests conducted prior to CR-ERP Study showed 
chronic results consistent with ARL control chart ranges for 
fathead minnows and daphnids. 

6.4.2 Fathead Minnows 

6.4.2.1 Date/Time of Most Recent Test: 
July 6, 1993/1055 CDT to July 13, 1993/1000 CDT 

6.4.2.2 LOEC: 0.02 mg Cu/L 
NOEC: 0.008 mg Cu/L 
IC25: 0.012 mg Cu/L 
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6.4.2.3 

6.4.3 

6.4.3.1 

6.4.3.2 

6.4.3.3 

Control Chart Information: 

Number of standard tests completed by laboratory: 45 

LOEC Range: 
NOEC Range: 
IC25 Range: 0.004-0.012 mg Cu/L 

Ceriodaphnia 

Date/Time of most recent test: 

July 12, 1993/0935 CDT to July 18, 1993/1028 CDT 

LOEC: 0.05  mg Cu/L 
NOEC: 0.02 mg Cu/L 
IC25: 0.026 Cu/L 

Control Chart Information: 

0.008-0.02 mg Cu/L (one concentration increment) 
0.003-0.008 mg Cu/L (one concentration increment) 

. .  

_Number of standard tests completed by laboratory: 43 

LOEC Range: 0.008-0.05 mg Cu/L (two concentration increments) 
NOEC Range: 0.003-0.02 mg Cu/L (two concentration increments) 
IC25-Range: 0.011-0.030 mg Cu/L 

7.0 CONCLUSION 

Tests conducted using Clinch River Mile 19.0 and Mile 22.0 samples 
collected on July 21, 23, and 26 showed no toxicity (survival, 
growth, o r  reproduction effects) to fathead minnows or 
Ceriodaphnia. 

- 
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. 
Appendix A 

t 
'I 

Water Chemistry Mean Values and Ranges f o r  Fathead Minnow and Ceriodaphnia Tests, 
CR-ERP Study, July 22-29, 1993 

Temperature O i  ssol ved Oxygen PH Conductivi ty Alk Hardness Chlorine 
I n i t i a l  $:! Source Fish Cerio I n i t i a l  Final  Fina,l I n i t i a l  Final I n i t i a l  F ina l  Fish I n i t i a l  I n i t i a l  

L . l  Fish Cerio Fish Cerio 
("C) ("C) (mg/L) (mg/L) (mg/L) (S.U.) (S.U.) (S.U.) (pmhos) 

1 

: , /  . ,  

CRM 19.0-50% 24.9 
$ w/F.Medium? (24.5-25.2) 

$ CRM '19.0-50% - 
'51 w/E . Medi us$ 

j CRM 19.0-1OW. 24.9 
(24.5-25.2) 

CRM 22.0-50% 24.9 
a.'; 3 .J w/F.Medium? (24.8-25.1) ,*'. 

, /  
I 

j CRM 22,0-50% - 
w/E.Medi wrif: 

8.4 6.0 
(8.3-8.4) (5.2-6.5) 

7.9 7.8 - 
(7.7-8.1) (7.7-7.9) 

304 
(298-308) 

307 
(301-312) 

25.3 8.3 
(25.1-25.6) (8.3-8.4) 

- 7.4 7.9 
. (7.3-7.5) (7.8-8.1) 

8.1 294 
(8.1-8.2) (289-296) 

25.3 8.3 6.0 7.4 7.7 7.9 8.2 270 
25.1-25.6) (8.3-8.4) (5.6-6.5) (7.3-7.5) (7.5-7.9) (7.8-7.9) (8.2-8 -3) (268-276) 

8.3 6.0 7.9 7.8 ' -  302 
(8 -3-8.4) (5.3-6.5) (7.7-8.1) (7.7-7.8) (298-306) 

25.3 8.3 - 7.4 8.0 - 8.2 293 
25.1-25.6) (8.3-8.4) (7.3-7.4) (7.8-8.1 ) (8.1-8.2) (291-294) 

25.3 8.3 6.1 7.4 7.8 7.9 8.3 269 

273 105 123.7 <o. 1 
(270-280) ( 104-105) (121.4-128.3) (<Os 1-<0.1) 

306 
(300-31 1) 

27 1 106 124.3 CO. 1 
(270-273) (105-108)( 123.1-124.8) (<O. 1-<0.1) 

CRM 22.0-100% 24.9 
(24.6-25.2) (25.1-25.6) (8.3-8.4) (5.5-6.5) (7.2-7.4) (7.5-8.1) (7.9-8.0) (8.2-8.4) (267-270) 

':I 
k.j 
.J Fish 24.8 8.3 6.3 - 8.2 7.8 - 342 

i Medium? (24.5-25.1) (8 -2-8.3) (5.9-6.7) (8.1-8.3) (7.8-7.9) (335-348) 
344 

(335-350) 

Enriched 
.: i M e d i d  
. ,I 

~ TR 

, ,  

25.3 8.3 
(25.1-25.6) (8.2-8.3) 

7.4 8.2 
(7.3-7.5) (8.1-8.3) 

8.0 324 
(7.9-8.1) (320-328) 

25.3 6.9 
(25.1-25.6) (6.6-7.4) 

7.4 7.9 
(7 2-7.5) (7.6-8.2) 

, 8.0 160 
(7.9-8.1) (156-162) 

53 61.6 
(50-55) (59 -9-66.7) 

<o. 1 
(<O. 140.1) 

mg/L as CaC03 * *Fathead Minnow Test PIARC50 1 - 1740 k e r  i odaphnia Test 



ATTACHMENT I 

CR-ERP AMBIENT WATER TOXICITY STUDY 
Chain-of-Custody Forms - Originals 
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ATTACHMENT I1 

CR-ERF' AMBIENT WATER TOXICITY STUDY 
Toxicity Test Bench Sheets and Statistical Analyses 



7- /4*'23 To: flRp - Prom : .z=-m Date Zssued: 

/-- 

* J C.U.'f '  J Date &-LJ 1. Test organism a v a i l a b i l i t y :  Fli Minnows-T.L. 
Daphnids - T.L. C . U .  J Date (6 -92 -43)  

2 .  Saimple C o l l e c t i o n  Coordi.nation: Date JT-14 . By tFuq With 1- GJdW 

Q I+--#;.- 
3. Glassware a v a i l a b i l i t y :  T.L. 

4 .  Glassware prep. complete: Date 7-aI -53 By LO(* 

5. Data Shee t  prep .  complete: Date ? * E s 3  By 

6 .  Test organism a v a i l a b i l i t y  v e r i f i c a t i o n :  Ffl-OK? ~f=< Daphnids-OK? 10 L+ 

3-1 

13. BeporL Prep. : Date 6 ~ c . c 1 - S 3  By 

14. ReporL Vinal :  Date g-lg- y3 By >m, Approved: \)clJ 0 



CHRONIC STUDY (FATHEAD HINNOW) RECORD SHEET 

I I 

Beginning Date/Time 7-aa -5 3 / /@.yo 
Ending Date/Time 7a5- F.3 7 :  3 0  
Personnel 9t-k 

I .  

Control/Dilution Water /= - 
Sample ID Sample Q Used I Sample ID Sample I/ U s e d  

- 
Test Treatment Identification: 

1, 

- 
5. F- w 4  

- 

7. 

Spawn Date Tile I/ 

07- 17-73 p. 13. 2I.12.z3.~s,rs 

Test # 
LOEC 7 loo'/. 
NOEC 7 IOO'I.  
Notes : 



. 
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FATIIEAD MINNOW LARVAL SURVIVAL AND GROW111 l E S T  Page o f  1 
Study DOE x22 'p,,, Personnel I\wa.J,i*, I 

Beg1 nning Date/Time 2- 3 /o:/O Ending Uate/Time _n?-*-'i3 /C2.u US)& \8/$& 

Notes : 

. ... 



- 

Analysis of Survival 

Treatment ---------- 
MEDIUM 
CRM19 50% 
cRM19 100% 
crm22 50% 
crm22 100% ---------- 

DOE #2 
Starting Date: 07/22/93 

No. of Critical 
Treat ment Replicates Rank Sum Rank Sum* 

RM19 -50% 4 10 18 
RM19 100% 4 10 18 
rm22 50% 4 10 18 
rm22 100% 4 10 16 

* Values less than Critical Rank Sum significantly less than the 
control (MEDIUM I .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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I 

lotes: 

- 



' I  

. I  

. .  
a .  , .  .' 

' I  * 

. .  

Page 1 of I 

Personnel CX+ 
PATEBAD DRY VBIGET EBCOED SKEET 

Stady/Date Dd E f i  :>3 &.& 
PanB:Date/Tire of Dryln Flsh:Date/tIre of Drylnq 7- 3)- 3 
PansiDatelTlre of VeIgbing 7- ?IJ., 43 Flsh:Date/llre of lelghfng 7- 30-%-3 - 

I I 

- 

Eevieued By: &LL. __ 



L 
Study/Dato: DOE #2 

Page I of 

FATIIEAD DRY WEIGHT RECORD SHEET 

PanatDato/Time of Drying: 07-29-93/0700 Fish:Date/Time of Drying: 07-30-93/0745 

Pane ; Date/Time of Weighing : 07 -29 -93/113 0 Fish:Date/Timo of Weighing: 07-i0-93/1015 

Notes: 

I I I I I I 1----1 
I I I I I I I I 

3 .  I 1 .03814  I 1.03890 I 0.00056 I 10  I 0.000056 I - I - I 

I 
I 
lMEDIOI4 

I 
. I  
I 

I I I I I I 1-1 
I I I I I I I I 

I I I I I I -I---. I 
I I I I I I I I 

2.  I 1.03263 I 1.03813 I 0.00550 I 10 I 0.000550 I 0.001392 I 0 .550  I 

3 .  I 1 .08797  I 1.09230 I 0.00433 I 10 I 0.000433 I 0.001275 I 0 .433  I 

I 
I 
ICRM 1 9 . 0  

I I I I I I I I 
I I I I I I I I 

2 .  I 1.04474 I . 1.04893 I 0.00419 I 10 I 0.000419 I 0 .001261  I 0 .419  I 

I I I -._- I I I- I I 



;I , . I 7.. 

I '  I I I I I I I I 
I 4. I 1.11070 I 1.11502 I 0.00432 I 10 I 0.000432 I 0.001274 I 0.432 I 

I 504 I I - I  I I I--I.. ~ I 
I I I I I I I I I 
I I 1.04893 I 1.05353 I 0.00460 I 10 I 0.000460 I 0.001302 1 0.460 I 3. 

I 
I 
lw 22 

I I I I I I i - - I  
I I I I I I I I 

2 .  I 1.06815 I 1.07193 I 0.00378 I 10 I 0.000378 I 0.001220 I 0.378 I 
I 1004 I I I I I .  I 1-1 
I I I I I I I I I 
I 3. I 1.10938 I 1.11345 I '0.00407 I 9 I 0.000452 1 0.001294 I 0.452 I 

I I I I I I I I 
I I I I i I I I 

4 .  I 1.04756 I 1.05177 I 0.00421 I 10 I 0.000421 I 0.001263 I 0.421 I 

I .. 



Analysis of 7-day Larval Growth Test 

DOE #2 
Starting Date: 07/22/93 

Analysis of Dry Weight (mg) Data Dunnett's Test , .  
No transformation applied before data analysis. 
For this set of data, the minimum significant difference is 0.09 

This represents a 18.42 % reduction in Dry Weight (mg). 

T = 2.36 ALPHA = 0.05 



' DOE*#2 

DOE #2 

D b 2  

DOE #I2 

DOE #2 

072293 M I N S  1 MEDIUM 

072293 M I N S  2 CRM19 50% 

072293 M I N S  3 CRM19 100% 

I N I T I A L  NUMBER 

I N I T I A L  NUMBER 

I N I T I A L  NUMBER 

I N I T I A L  NUMBER 

I N I T I A L  NUMBER 

072293 M I N S  4 crm22 50% 

072293 M I N S  5 crm22 100% 

10. oil 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10 * 00 
10.00 
10.00 

10 - 00 
10 - 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10 - 00 
10.00 
10.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10 - 00 
10.00 
10.00 
9.00 

10.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

I .  



DOE #2 
POE' #2 
DOE #2 
DOE #2 

L #2 

072293 MING 1 MEDIUM 
072293 MING 2 CRM1950% 
072293 MING 3 CRM19100% 
072293 MING 4 CRM22 50% 
072293 MING 5 CRM22 100% 

0.43. 
0.47 
0.49 
0.43 
0.48 

0.55 
0.42 
0.54 
0.53 
0.38 

0.43 
0.48 
0.39 
0.46 
0.45 

0.47 
0.53 
0.43 
0.44 
0.42 



CHRONIC STUDY (E. dubia) RECORD SHEET 

1. 
2 .  
3 .  
4. 
5. 

Sample ID Sample' /C . Used I Sample ID Sample /I Used 

Test Treatment Identification: 

1. 

2. 

3 .  

4. 

5. 

6. 

7 .  

8 .  

R e L e a s c d  From 
Date Time 

To : 
Date Time 





-- 

CERIODAPHNIA SURVIVAL AND REPHODUCTION TEST Page 2 o f  A --_-- Personnel : 
Be fnning Date: T~IIE: 16'15 
Enling [late: (5 7 c-14 -5' 3 Tune: /dco 

.--- Number o f  Young/Day -- 



CBRIODAPHHIA RAHDOIIIATIOH 

.. 

\ 
L' 

Beginning Date 7-aa-G.3 
Bnding Date 7.1q.53 

Personne 1 

Treatrent Ident if k a t  ion: 

5, T R  
6 ,  

Hokes: 



i 

I 

\- . 



.. 
1 

I 

I, "1 tn 51 I I 

- Y * J  11111 - 

........ 
_-. . ____. . 
--. . - - . . 
.......... 

. 
6 

' 1  ..... -...-. 
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Page 1 o f  7 
I, INITIAL CllEHISTRY 

Date 
Per.sonnc 1 , 

I I I 

i I I I 
NOTES : 

7, I;’ -- 37 I 

. i  

I 

I I 
1333- I 

I 
I I I I I I 

I I - l I I  
I I I I I I 
I 1--I .___- u i  
1 I I I I I 

I I - . I i I  
I I I 1 I I 

PLARCSO 1-7.52 

i. 
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I N I T I A L  CllEMISTRY 
Page OF 7 



L 
Study b,-e7 $3 I N  I T 1 AL CllEMISTRY 

Date '7. 2q- 7 5  

Page of 3 

Reviewed ny: E(-d 



. .  
4 

L I 

Page OF 2 

Ending Date 0-1 - a(i-73 

i i  
NOTES: 

I I I I I 

I - I l l  
I I I I I' I I I I I 

I +!-- L l  I I I 
I ar.fl $3 I g . L f y 7  I 

I 
L 

_-, . I---. . :. .. 



L INITIAL CllEflISTRY 
Y 7 Page - OF __ 

Fer-sotinel 



I, I N I T I A L  CIIEMISTRY 
Page OF 7 

c- 

Reviewed By: \&I$-- 

- _-  



I 

I 

, 



. 

I 
L. 

-I I 
I I 

1 4  I 
DTES: 

- 
Reviewed Bf: - \-.Jk\ ---- 
PIARCSO 1-235 



. .  

FINAL CllEHlSTRY 

Date ~ A T / Y ~  

rlage of J- 

- .  
/ .5 



FINAL CllENISTRY 

Date 7h</q3 

*. 

Page 3 OF 7 

Personnel 
c 'I ( ' I  

1 3 - 6 - 1 1 2 - 1  

_- 

Reviewed Uf: ( # 
F'LARCSO 1 - 2 ~ 5  



FINAL CIIEHISTRY 

D a t e  ?/dh@3 

Page OF 7 



FINAL CllEHlSTRY 

Ending Date 0'7 -A-9 5 3 

Page o f  7 



FINAL CIIEHISTRY 

Personne 1 

NOTES: 

Reviewed B : - q,p(-- - 
PLARCSO 1-25 



I 

FINAL CHEMISTRY 
. .  

1 

bate 7~ 7- s 3 
. Beg/nning Date 7 - 2 2 - 5 3  

.- ' Study xd-, 4 3  
I .  

1 ,  

Ending Date 7 . 3 9 4 3  

Page '7 o f  3 

Fersonne 1 fJd k; 



Q,O '! - 

:i 

- -  

1 - .  
I,  

I' 



. .. 
i 

1 ,  

, . .  
. 1 :  

* . ., 
6 %  

c 

yil COHD IIAllD At'; 

7.6 161 5 9 , 3  5.! 
8.0 161 61,6 54 
8 . 2  160 51,9 9 
7.9 62 61.3 54 
8.1 162 6b.7 5; 
8,O 161 59.9 5; 

.7 156 53.9 :. 

7,9 160 61,6 f . :  
7 . h  156 53.9 ! e  
0.2 162 66.7 5: 

BU4 

. ------ ---- . . - - - . - - - - - .. - . 

CRM 22.0 50: 
DAY TEilP 
1 25.0 

25.0 
25.0 
25.0 

2 24.8 
24.9 
24 .8 
2 4 . 8  

3 24.9 
24.3 
25.1 
25.8 

4 24,9 
25.1 
24.9 

5 24.9 

24.0 
6 24.8 

24.9 
24.9 
24.9 

7 24.9 
25,O 
26.9 
24.8 

--..---------. 

2 5 . 0  
25.0 
25.0 

,! ,.. .! . I . . 0 . -  ' i .  .. . . 

... 
, I  

'. I . 
* l  

I,. 1 

I .  
. .  . -  
. .. - ,! . .  

I .  MIH 24,5 5.2 7.7 301 MIN 2 6 . 5  5 . 5  7.8 170 MIN 24.8 5.1 I.:, 
H A X  25,? 6 , 5  7 ' 9  112 MAX 25.1 7.9 280 MAX 25.1 6.5  : . e .  

i!n '(IND 
27 1 

1 ,'I 
2 1 2  

8.0 
272 
270 

7.9 
7.9 

21 1 

'! 

DAY 
1 

1!!1 (IOND 

335 
7.8 

1 .a 
317 

? . I !  
148 
JSO 

, .  .. . , 

. ,  



Project Instrument Record.Sheet 

Project Study QOe Zb.? $3 
Beginning Date 7-aa -e, 

DO Meter 

pH Meter(s) 

Conductivity Neter 

Thermorneter(s) 

Calibration - Date J - F - ' '  -'-- 't 

Calibration Date /Z7-,Y- 5 L -___ 



. .  

PROJECT REAGENT RECORD StIEET .. .. .. 
?$ 

Beginning Date: -1- 3.2. 'i-3 
Ending Date: 7235- 5'3 

L 
Personnel : 

I 

WINKLER TITRATION HETHOD 
A1 ka l  i ne-Iodi de-Azi de : Hanganous Sul f a t  

Brand K s L  Brand < i k G L  
Lot # */& ?-- J+ L o t #  q/m4-%&q Lot # - ] g . v y  Exp. hb43 E X ~ .  F l y 2 4 3  EXP- - -- 

Sul fu r i c  Acid: Thyodene : 
Brand 

Exp. ZjdeF. 
Lot. # 41;51=154 "L:n: *-ye&& 

Exp. 

pli BUFFER SOLUTIONS 

T l n d  p/& - 
Lot # 
Exp. 

.." 
CONDUCTIVITY STANDARD SOLUTIONS 
200 pmhos: 720 pmlios: . plies : 

Brand 
L o t #  EOk2b-l- 
Exp. 5-:5 q-. EXP. -- 

Brand 

Exp. 

ALKALINITY TITRATION 
Su l fu r i c  Acid Solut ion N/50,:. 

* HARDNESS TITRATION 
llardness T i t r a t i n g  Solution: Hardness Buffer Solution: 

Brand (II r - l j  yd Brand &I/ 

E x p . S J  44'. 
Lot # OI7?is 
Exp. d! 

6 
/ 

Lot # &qE%* 
CHLORINE TITRATION 
DPD Powder P i  1 lows: Potassium Iodide: FAS : 

Brand ,flu&' Brand Brand @TCC d. 
Lot # 0 3 Ch.1 Lot # -1.0 t # -JzJ3 v 

Exp. Exp. -_H- 20.. 7-3 

L. 
PLARCSO 1-632 



ATTACHMENT I11 

CR-ERP AMBIENT WATER TOXICITY STUDY 
Reference Toxicant Test Information 



Chronic Reference Toxicant Test 

Fathead Minnows - ARL 

Teot !4 

1 

2 

3 

4 

5 

6 

I 
8 

9 

10 

11 ' 
12 

13 

14 

13 
16 

17  

18 

19 

20 

2 1  

22 

23 

24 

15  

2 6  

27 

28  

29 

30 

3 1  

32  

33 

34 

35 

36 

37 

38 

39 

40 

41  

42 

43 

44 

45 

Date 

01/18/90 

02/08/90 

02/2 1/90 

03/07/90 

03/28/90 

04/23/90 

05/10/90 

06/06/90 

01/09/90 

08/02/90 

09/06/90 

10/10/90 

10/31/90 

11/21/90 

01/03/91 

02/06/91 

02L28/9l - 
03/25/91 

05/02/91 

05/30/91 

07/12/91 

08/02/91 

09/03/91 

10/02/91 

10/30/91 

12/02/91 

01/09/92 

01/29/92 

02/27/92 

04/06/92 

04/30/92 

05/21/92 

0 I / 0 I / 9 2 

01/28/92 

08/21/92 

09/29/92' 

10/21/92* 

12/01/92' 

01/05/93* 

01/26/93' 

02/24/93' 

03 /2 3 /93 ' 
04/26/93, 

06/01/93' 

07/06/93" 

Survival 

LOEC NOEC 

0 . 0 5  

0 . 0 2  

0 .125  

0.05 

0 . 0 5  

0 .05  

0 . 0 5  

0 . 0 5  

0 . 0 5  

0 . 0 5  

0 . 0 5  

0 . 0 5  

0 . 0 2  

0 . 0 5  

0 . 0 5  

0 .125  

- A 0 5  

0 . 0 5  

0 . 0 2  

0 . 0 2  

0 .05  

0 . 0 5  

0 . 0 5  

0 . 0 2  

c0 .05  

0 . 0 5  

0 . 0 5  

0 . 0 5  

0.05 

0 .02  

0 .02  

0 . 0 5  

0 . 0 2  

0 .05  

0 . 0 2  

0 .02  

0 . 0 2  

0 . 0 5  

0 .02  

0 .008  

0 . 0 2  

0 . 0 5  

0 . 0 2  

0 . 0 5  

0 . 0 5  

0 . 0 2  

0 .008  

0 .05  

0 .02  

0 . 0 2  

0 . 0 2  

0 . 0 2  

0 .02  

0 . 0 2  

0 . 0 2  

0 . 0 2  

0.02 

0.008 

0.02 

0 . 0 2  

0 . 0 5  

0 .02  

0 . 0 2  

0 .008  

0 .008  

0 . 0 2  

0 . 0 2  

0 . 0 2  

0 .008  

0 . 0 5  

0 .02  

0 .02  

0 .02  

0 . 0 2  

0 .008  

0 .008  

0 . 0 2  

0 .008  

0 . 0 2  

0 .008  

0 .008  

0 .008  

0.02 

0 .008  

0 .003 .  

0 .008  

0 . 0 2  

0 .008  

0 . 0 2  

0 .02  

c J l ~ t . , i l ~ ~  

Mean= 0.04t ' '  0 .018  
4 

Growth 

LOEC NOEC 

c0.008 

C O  .008 

0 . 0 2  

0.008 

0.008 

0 . 0 2  

0 .02  

0.02 

0 .02  

0.008 

0 . 0 2  

0.008 

0.008 

0 .02  

0 . 0 0 8  

0 .02  

0.008 

0 . 0 0 8  

0.008 

0.008 

0.008 

0.008 

0.008 

0 .008  

0.008 

0.008 

0 .02  

0 .008  

0 . 0 0 8  

0.008 

0.008 

0 . 0 2  

0.008 

0.008 

0 . 0 0 8  

0 . 0 0 8  

0.008 

0.008 

0 .008  

0 .008  

0 .008  

0 .008  

0.008 

0 .008  

0 .02  

Mean= 0 . 0 1 1  

0 .008  

0 . 0 0 8  

0 . 0 0 8  

0.003 

0.003 

0 . 0 0 8  

0.008 

0 .008  

0 .008  

0.003 

0.008 

0.003 

0.003 

0.008 

0.003 

0 .008  

0.003 

0.003 

0.003 

0.003 

0.003 

0 .003  

0.003 

0 . 0 0 3  

0.003 

0.003 

0 . 0 0 8  

0 .003  

0 .003  

0.003 

0.003 

0 .008  

0.003 

0.003 

0.003 

0 .003  

0.003 

0 .003  

0 .003  

0 .003  

0 .003  

0.003 

0.003 

0 .003  

0 .008  

0.004 

Corrective Action Taken 

ic25 

0.0109 

0.0089 

0 -0067 

0.0059 

0.0085 

0 . 0 1  

0 .0059  

0 .0078  

0 .0061  

0.0061 

0 . 0 0 6  

0.0068 

0 .0056  

0.0039 

0.0052 

0.0056 

0 .0055  

0.0074 

0 .0119  

0 .0071  

' 0 . 0 0 3  was significant 

* started using l e s e  than 

24hr old fish 

**fish were 24hrs & 53mine 



Chronic Reference Toxicant Record Sheet 

. .  

Toxi cant--!& 

Source F_PG 
Lot # 13s 
Concentral: ion  50 yh.c I tnL 

u 

- -  
Stock Concentration(s1 &d,& . 0 . 3  ; o  .$ , , a9 , I, -0 ,s-o-+JL 

Tes t  Concenkrations P d r d C .  d -001 , 0 .m3 , 0 - 009 , 0 -02'0. dr; 

D i l u t i o n  Water F;d, yh e c L  

1. !* 

,' . 
' * .. : ... 
I. i 

.- 
I , , ,  , 
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Analysis of Survival 

REFTOX #45 
Starting Date: 07/06/93 

CONTROL 1.00 1.00 1.00 1.00 . 1.00 
0.001 1.00 1.00 1.00 1.00 . 1-00 
0.003 1.00 1.00 1.00 1-00 . 1.00 
0.008 1.00 1.00 1.00 1.00 . 1.00 

0.80 1.00 0.80 1.00 . 0.90 0.02 
0.05 - 0.60 0.80 0.50 0.70 . 0.65 

- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Analysis of 7-day Larval Growth Test 

REFTOX #45 
Starting Date: 07/06/93 

Analysis of Dry Weight (mg) Data Dunnett's Test 
, .  

No transformation applied before data analysis. 
For this set of data, the minimum significant difference is 0.03 

This represents a 8.00 % reduction in Dry Weight (mg). 

T = 2.36 ALPHA = 0.05 

. . . . . . . . . . . . . . . . . . . .  
Dry Weight (mg) Data 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 CONTROL 0.45 0.40 0.42 0.41 . 0.42 
2 0.001 0.48 0.47 0.49 0.46 . 0 -47 
3 0.003 0.49 0.49 0.52 0.54 . 0.51 
4 0.008 0.43 0.45 0.42 0.47 . 0.44 
5 0.02 0.18 0.15 0.15 0.14 . 0.16 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Asterisk (*I- indicates values significantly less than control (CONTROL). 



' THE NUMBER OF RESAMPLES IS 80 

*** LISTING OF GROUP CONCENTRATIONS ( %  EFF.) AND RESPONSE MEANS *** 

.ooo 

.OOl 

.003 

.008 

.020 

.050 

.421 

.474 

.508 

.444 

.154 

-087 

.468 

-468 

-468 

.444 

.154 

.087 

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION 
FROM THE INPUT SAMPLE IS -0119. - 

,050 -087 -087 

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION 
FROM THE INPUT SAMPLE IS -0119. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* BOOTSTRAP PROCEDURE TO ESTIMATE VARIABILITY 
* OF THE ESTIMATED ICp 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
* 

THE MEAN OF THE BOOTSTRAP ESTIMATES IS -0118. 

THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES IS -0003. 

AN EMPIRICAL 95.0% CONFIDENCE INTERVAL FOR THE 
BOOTSTRAP ESTIMATE IS ( .0112, -0124). 

c :  \BOOTSTRP> 



Chronic Reference Toxicant TeEt 

Corio - ARL 

Tent fl  Date 

1 

2 

3 

4 

5 

6 

I 
8 

9 

10 

11 

12 

13 

14 

15 

16 

11 

18 

19 

10 

11 

22 

13 

24 

25 

26 

21 

28 

29 

30 

31 

32 

33 

34 

35 

36 

31 

38 

39 

40 

41 

42 

43 

01/24/90 

03/13/90 

03/29/90 

05/05/90 void 

05/10/90 

void 

06/11/90 void 

07/06/90 void 

07/17/90 

08/01/90 

09/06/90 

11/06/90 

11/27/90 

01/10/91 - 
02/8/91 

03/16/91 

03 /17/91 

05/02/91 

05/31/91 

07/12/91 

08/01/91 

09/04/91 

10/03/91 

10/30/91 

12/03/91 

01/09/92 

01/29/91 

02/21/92 

04/07/92 

05/01/92 

05/28/92 

07/07/92 

07/31/92 

08/17/92 

09/30/92 

10/21/92 

11/01/92 

01/05/93 

01/26/93 

01/24/93 

03/23/93 

04/17/93 

06/01/93 

07/12/93 

Survival 

M E C  NOEC 

0.02 0.008 

0.05 0.02 

0.05 0.02 

0.05 0.02 

0.05 

0.05 

0.02 

0.05 

0.05 

0.05 

0.05 

_ _  ~ 0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

Mean= 

>O .05 

0.05 

0.05 

0.05 

0.02 

0.02 

0.008 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.05 

0.02 

0.02 

0 . 0 2  

Reproduction IC25 Corrective Action Taken 

M E C  NOEC 

>0.008 0.008 . 
0.05 0.02 

0.05 ' 0 . 0 2  

0.05 0.02 

0.008 

0.02 

0.008 

0.05 

0.02 

0.02 

0.02 

0.02 

0.05 

0.05 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.05 

0.02 

0.02 

0.02 

0.02 

0.008 

0.02 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.02 

0.02 

0.05 

0.02 

0.02 

0.05 

0.05 

Elean= 0 . 0 3  

0.01 

0.008 

0.003 

0.02 

0.008 

0.008 

0.008 

0.008 

0.02 

0.02 

0.008 

0.008 

0.008 

0.008 

0.008 

0.008 

0.02 

0.008 

0.008 

0.008 

0.02 

0.003 

0.008 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.008 

0.008 

0.02 

0.008 

0.008 

0.02 

0.02 

0 . 0 1  

0.0157 

0 . 0 1 1 9  

0.0107 

0.022 

0.0185 

0 -0111 

0.0254 

0.0275 

0.0275 

0.0272 

0.0229 

0.0284 

0.0116 

0.0187 

0.0258 

0.0123 

0.0141 

0.0297 

0.0255 

0.0203 

- 



Chronic Reference Toxicant Record Sheet 

To x i can t 1, 
Source E9A 

I 

-- 

I 

Released From 
Date 
07-l I - ' i3 I 

Time 
13c)(> 

To 
Date 
0~13-53 

T i  me 
CICG 

---...- 
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Analysis of Reproduction ( #  young/female/6 days) I .  

REFTOX #43 
Starting Date: 07/12/93 

Reproduction (#  young/female/6 days) Data 



-' 

THE NUMBER OF RESAMPLES IS 80 

*** LISTING OF GROUP CONCENTRATIONS ( %  EFF.) AND RESPONSE MEANS *** 

.ooo 

.001 

,003 

.008 

.020 

-050 

15.700 

14.000 

16.800 

14.700 

14.000 

1.900 

15.700 

15.400 

15.400 

a .  

14.700 

14.000 

1.900 

THE LINEAR INTER~OLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION - FROM THE INPUT SAMPLE IS -0255. 

.050 1.900 1.900 

THE LINEAR INTERPOLATION ESTIMATE OF THE TOTAL IMPACT CONCENTRATION 
FROM THE INPUT SAMPLE IS .0255. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* BOOTSTRAP PROCEDURE TO ESTIMATE VARIABILITY 
* OF THE ESTIMATED ICp * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

THE MEAN OF THE BOOTSTRAP ESTIMATES IS .0234. 

THE STANDARD DEVIATION OF THE BOOTSTRAP ESTIMATES IS .0044. 

AN EMPIRICAL 95.'0% CONFIDENCE INTERVAL FOR THE 
BOOTSTRAP ESTIMATE IS ( .0130, .0288) . 

C:\BOOTSTRP> 
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