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'. INTER-OFFICE MEMORANDUM

September 16, 1991
Revised July 6, 1992

TO:. C.P. Thompson, 730-M
Reactor Materials Engineering and Technology

FROM: J.B. Pickett, 730-M (5-3838)
Reactor Materials Engineering and Technology

Documentation of Toxicity Testing Results on
Increased Supernate Treatment Rate of 12700 Gallons/Batch (U)

Summary

In February 1991, Reactor Materials increased the rate of supernate treatment in the
M-Area Dilute Effluent Treatment Facility (DETF) from 1800 gallons to -2700 gallons of
supernate per 36,000 gallon dilute wastewater batch. The first release of the treated
effluent began March 3, 1991. A series of whole effluent toxicity tests was conducted
on the DETF effluent to determine if the increased supernate concentration would"
result in any chronic toxicity affects in the receiving stream (Tims Branch). The"
toxicity tests were conducted at instream concentrations equivalent to DETF release
rates of 5, 10, 15, 20, and 25 gallons/rain.

The test results, based on 7-day Ceriodaphnia dubia chronic toxicity, indicated no
toxicity effects at any concentration tested. Supernate treatment in the DETF continued
at the higher concentration. The toxicity results are summarized below"

T0xicil_y Re_;ult_; Average NO. Young

Control (_ of Young) 16.9 19.4 21.8 20.0 21.0

Test (# of Young) 18.6 20.0 20.2 15.0 22.2

Test Different From Control No No No No No

Instream Concentration, % 0.44 0.89 1.33 1.78 2.22

Equivalent DETF
Release Rate, gpm 5 10 15 20 25

RECORDAUTHENTICATEDBY
SIGI,-iJRE
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• 9/16/91
M-AREA EFFLUENT TOXICITY TESTING, TREATED SUPERNATE Rev. 7/6/92

SUPERNATE BATCH NO 37 (2734 GALS SUPERNATEJ36,000 GALS WASTEWATE.i:I)

Date' 3/4/91 3/6/91 3/8/91
Time Sampled 0945 0900 0900
Flow rate, gpm 5 5 5
Collection location M-O04 M-004 M-004

Nomlandeau Log,No. H00014 NA H00028

*Sample collection dates for Chronic Toxicity Test Renewals
(These samples were diluted by the testing laboratory to the concentrations equivalent to various DETF release rates)

7 Day Chronic Toxicity Test Results "*

20% Perrier/Milli Q water Control Control Control Control Control

Ave, No. Repro. 16.9 1 9.35 21.8 2 0 21

"lnstream" concentration# % 0.44 0.89 1.33 1.78 2.22

Equivalent DETF release rat( gpm 5 1 0 1 5 20 25

Ave. No. Repro. 18.55 19.95 20.18 14.95 22.2

Pass/Fail Pass Pass Pass Pass Pass

#Assuming 1125 gpm(1,6MGD) at A-014
"Toxicity testing by Normandeau Associates, New Ellenton, SC. ,,

Normandeeu Chemical Analyses t t
Sample ld % Control' 0.44" 0.89" 1.33' 1.76' 2.22' 100'"
pH 7.70 7.61 7.78 7.79 7.83 7.84 7.27
Temp. =C 24.9 24.5 24.4 24.5 24.6 24.7
Alkalinity (ppm CaCO3) 61,1 46.7
Hardness (ppm CaCO3) 78,9 - 4.33
Conductivity (mS/cre) 0.167 0.221 0.273 0.323 0,372 0,419 983
Dissolved Oxygen mg/L 7.70 7.65 7.68 7.58 7.6 7.54
Total Residual CI mg/L <0.02

The chemical lab. results are the average oi 7(') analyses and 3(") analyses, respctively
on each oi the 'instream" concentration samples.

320-M Lab. Analyses on Equalization Tank and Effluent Samples#

Equalization EIf Iuent#
Tank

Date sampled 2125191 3/1/91
Time sampled 0255 0700
320 Lab, ld. No, 351 398

pH 8.3 7.58
Tot. Suspended solids mg/L 1335 5,0

AI mg/L 52.1 0.047
B mg/L 0.29 2,01
Cd m g/L <0.002 <0.002
Cr mg/L 0.04 <0,002
Cu mg/L 0.004 <0.002
Fe mg/L 0.81 0.014
Ni mg/L 0,07 0.002
Pb mg/L 0.02 <0.013
Sn mg/L 0.03 0.009
Z.n mg/L 0._1 0.015
U mg/L <0.01 0 05

NITRATE (as N ) mg/L 1291.0 1002.0
PHOSPHATE (as P ) mg/L 21.0 12.8
CHLORIDE mg/L 20.6
SULFATE(as S ) mg/L 2859

#A grab sample Irom the DETF storage tank,



N_.,._ ,,_lit,,. snc. NORMANDEA U ASSOCIATE$
mO,8ox _393
Aikerl, SC 29802

(8O8)6.52-22O6
(803)&52-7428(Fax)

6 April 1991

John Pickett

Westinghouse Savannah River Co.

Buiding 730 - M
PO Box 616

Aiken, SC 29802 ..

Dear John: ..
. •

Enclosed please find cop iem"of tables summarizing the results'of

the 5 SC Pass/Fail chronic toxicity tests, a copy of a SC

chronic toxicity test data form, and your chain-of-custody

forms. This contract specifies that we perform only SC chronic
toxicity tests and the price we quoted reflects the level of

effort associated with performing and repo_cing these test

results. The tables that I've submitted are adopted from those
used by the state of South Carolina to summarize these tests.

I've provided the chemistry data in more detail than would have
appeared on the SC form; chemistry data is summarized in Tables

6 and 7. As you can see, no chronic effect was indicated at any
of the concentrations tested.

Please contact me if I can answer any questions you might have

regarding these data.

Yours,

Kathleen E. Trapp, Ph.D.
General Manager
Normandeau Associates

_IO10_, NH Yarmouth,ME AiRen,SC
Hlml_Ort NH Pe_(smfl,NY Greenv,lJe,5C
W111isto_,VT TOmSF1iveKNJ L.eClmre.fA

A.SuOS_O_i_Of rhefmO E'_wronmen1|l COrDOrltlOn art(: Thllcrno Ella"Iron CoroOri1,0r_



Table i. Summary of observations made during a 7-day
Qeriod_Dhnia dubia chronic toxicity test performed
on an effluent collected from the M004 outfall

located on the Savannah River Site. Laboratory
water (20% Perrier/Milli-Q water) served as the
control and diluent for this test. A 0.44%
effluent solution was tested. 5 - 12 March 1991.

Control Zffl_ent

Repli- Adult # of Adult # of
cate (L/D) Young (L/D) Young

1 L 19 L 20

2 L 21 L 21
3 L 25 L 24

4 L 24 L 23

5 L 22 L 20
6 D 0 L 12 "

7 ,'L .' 15 L 19 ,,

8 L 21 L 21

9 L 17 L 13

I0 D 0 L 26
11 L 12 L 15

12 L 22 L 20

13 L 17 L 20

14 L II L 21

15 L 18 L I_

16 L 18 L 12

17 L 19 L 25

18 L 20 L 23

19 L 18 L 13

20 L 18 L 10

mean number of young: 16.85 18.55
standard deviation: 6.72 4.90

. Pass/Fail Results %Mortality Youna Prod.
Control : i0 16.85

0.44% Effluent: 0 18.55

Statistical Test: Fisher's NA

Pass/Fail : Pass Pass



Table 3. Summary of observations made during a 7-day
CeriodaDhnia dubia chronic toxicity test performed
on an effluent collected from the M004 outfall

located on the Savannah River Site. Laboratory
water (20% Perrier/Milli-Q water) served as the
control and diluent for this test. A 1.33%

effluent solution was tested. 5 - 12 March 1991.

Control Effluent

Repli- Adult # of Adult # of
care (L/D) Young (L/D) Young

1 L 18 L MALE
2 L 15 " L 12

3 L 23 L 13
4 L 25 L 11

5 L 25 L MALE ''

6 L , 23 L MALE ,,
7 • L .' 26 L 19

8 L 26 L 26

9 L 20 L 23

I0 L 16 L 23

11 L 24 L 22

12 L 15 L 18

13 L 23 L 22
14 L 19 L 23

15 L 26 L 15

16 L 26 L 22

17 L 25 L 21

18 L 15 L 24

19 L 22 L 25
20 L 23 L 24

mean number of young: 21.75 20.18
standaz_ deviation: 4.04 4.72

Pass/Fall Results %Mortalitv ¥ouna Prod.

Control: 0 21.75

1.33% EZfluent: 0 20.18

Statistical Test: NA t-test

Pass/Fail: Pass Pass



Table 5. Summary of observations made during a 7-day
CeriodaDhnia _h_ chronic toxicity test performed
on an effluent collected from the MO04 outfall
located on the Savannah River Site. Laboratory
water (20% Perrier/Milli-Q water) served as the
control and diluent for this test. A 2.22%
effluent solution was tested. 5 - 12 March 1991.

Control Efflue_,_,

Repli- Adult # of Adult # of
cate (L/D) Young (L/D) Young

1 L 37 L 23
2 L 21 L 24
3 L 22 L 20
4 L 22 L 19
5 L 20 L 21 ,,
6 .L . 24 L 25
7 " L ,' 20 L 24 "
8 L 12 L 21
9 L 21 L 21
i0 L 13 L 23
11 L 21 L 21
12 L 21 L 23
13 L 23 L 24
14 L 23 L 20
15 L 23 L 24
16 L 14 L 23
17 L 22 L 19
18 L 21 L 23
19 L 21 L 23
20 L 23 L 23

mean number of young: 21.2 22.2
standard deviation: 5.02 1.79

Pass/Fail Results %Mortality ¥ounm Prod.
Control : 0 21.20

2.22% Effluent: 0 22.20
Statistical Test: Fisher' s NA

Pass/Fail : Pass Pass
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NPDES TOXICITY TEST REPORTING FORM - SC[

Facility: NPDES #:SO

Saunpling Point: Receiving Stream:_
Laboratory: NOp4KAMDEAU-$E Cer_. NO. : 87075 _4 EXID.

Test Organism: CeriodaDhnia _ubia Temp. Range:
Tes_ Type: [ ] hr acute; [ ] d chronic; ____ s_a_ic
Started (date/time): h Ended (da_e/ti-_

Dilution Water Source Alk (rag/L) _ (rag/L)

........ ?;atcr

Sample Type: [ ] grab [ ] hr comp.

Date/Time Coll#c_d Alk Hard ___
(rag/L) (rag/L)(_mhos/

• .

3 / Ii " ,,
. .

"' ,, t t
• .

Control

Day 0 1 2 3 4

Temp Initial
i,,

Initial
DO

Final ....

Initial
p_ ....

Final -----
,

( ) % Effluent
i,

Day 0 1 2 3 4 :
ii

Temp Initial
i ii ,i,

Initial
DO

Final ....
,,

Initial
pH

Final ....

Comments: *TRC measured in laboratov7
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