Sanitary District of Decatur Translator Study

Objective: 

To determine acute and chronic metals translators for Nickel and Zinc in the discharge from the Sanitary District of Decatur (SDD) main treatment plant final effluent. Our main reference for conduction of this study was “The Metals Translator: Guidance for Calculating a Total Recoverable Permit Limit from a Dissolved Criterion”, US EPA, EPA823-B-96-007, June 1996.

Approach:  

We collected samples from the Sangamon River at the St. Louis Bridge (Upstream), the plant’s final effluent (FE), Steven’s Creek at West Main Street Bridge (creek that empties into Sangamon River just downstream of the plant final effluent) and the Sangamon River at the Wyckles Road Bridge (Downstream).  (River flow will be taken from the United States Geological Survey (USGS) location at St. Louis Bridge).  These samples were analyzed for temperature, hardness, pH, total suspended solids (TSS), total non purgeable organic carbon (NPTOC), total recoverable Nickel and Zinc, and dissolved Nickel and Zinc.  Translators were calculated as the geometric mean of the ratios of dissolved metal to total recoverable metal for all usable data pairs for both the final effluent and downstream river sampling sites using data from August 1 to November 1, 2007 which was the period of sustained low flow for the Sangamon River upstream from the plant.  Equipment and field blanks and duplicates were used to document data quality.  

Sample Types: 

We sampled the SDD final effluent as it leaves the west end of the chlorine contact tank by using a continuous 24-hour automated sampler.  We collected grab samples from the stream sites.

Parameters :
All metals analyses performed by TestAmerica (Chicago)


All other analyses performed in house

	Parameter:
	Analytical 

Method:
	Sample 

Practice:
	QA Requirements

	Total Recoverable Nickel
	200.7
	Standard
	Once weekly trip blanks & duplicates, lab. method blanks for batches, MS/MSD on some batches of samples.

	Dissolved Nickel
	200.7
	Standard
	Same as above

	Total Recoverable Zinc
	200.7
	Standard
	Same as above

	Dissolved Zinc
	200.7
	Standard
	Same as above

	Volume of Flow in MGD
	Metered
	
	Periodic meter calibration & manual measurements

	Hardness
	130.1
	Standard
	Once weekly trip blanks & duplicates, lab. method blanks for batches, MS/MSD on some batches of samples.

	pH
	150.1 or 4500-H+ B
	On site & lab.
	Daily standardization of meters

	TSS
	160.2 or 2540D
	Standard
	Standard lab. QA/QC

	NPTOC
	5310C
	Standard
	Standard lab. QA/QC


Sampling Schedule: 

We sampled two days per week from March 20 to November 1, 2007.  Sampling was performed on Tuesdays and Thursdays each week.  The intention was to build a database of metals and hardness data during both high, intermediate, and low flow periods in the Sangamon River.

Sampling Equipment :

· Composite sampler for the FE samples 

· Clean DI water 

· Squirt bottles for dilute HNO3 and DI water for cleaning 

· Metals-cleaned buckets for Isco sampler tube cleaning 

· Metals-cleaned sample pitchers for the stream sampling

· Clean ropes on wind-up reels 

· Metals cleaned sample bottles for all samples.    

· 1L plastic metals bottles from contract laboratory for: total metals, dissolved metals, hardness, blanks, and duplicates 

· Plastic river-run bottles for temperature, pH, TOC, and TSS 

· Bottle carriers  

· Clean coolers 

· Waterproof markers for labeling the individual bottles 

· Chain-of-Custody forms for each sample location/sample set 

· Plastic gloves (non-talc) 

· River run log sheets 

· Safety equipment as required for sampling from the bridges 

· Orange cones, orange reflective vests, flashers, etc.  

Sampling Equipment Cleaning Procedures

Field Equipment: 

For the metals samples, we used specially cleaned plastic pitchers lowered into the river to collect the river samples at the stream sites. The pitchers were cleaned in the laboratory using an acid cleaning process after each day’s river run.  

We used ropes cleaned after each sampling run.  

Laboratory personnel used standard metals cleaning procedures to clean the composite sample bottles used in the Isco sampler and the sample bottles used for the metals samples collected from the river.  

We assumed the metals sample bottles that we receive from the contract laboratory were clean enough.  

Where other samples were collected, such as for pH, TOC, and TSS, laboratory technicians used standard cleaning techniques, such as washing bottles with soap and tap water and rinsing with DI water.  

Sampling Procedure

1.
Given the low metals concentrations expected, extreme care was taken to ensure that samples were not contaminated during sample collection. Neither smoking nor eating was permitted while on station, at any time when sample bottles were being handled, or during filtration.  
2.
Each person on the field crew wore clean clothing, i.e., free of dirt, grease, etc. that could contaminate sampling apparatus or sample bottles.

3.
An equipment blank was done periodically with the actual equipment used for the environmental samples.  The field blank described in this section was performed with the sampling equipment BEFORE the environmental samples were collected.  This blank served to verify equipment and sampling protocol cleanliness.  

4.
Each person handling sampling apparatus or sample bottles wore new disposable sampling gloves at each location.  In the field, only one person handled sample bottles, and that person touched nothing else while collecting or transferring samples.  

5.
For a composite at the SDD FE, the sampler placed a specially cleaned sample bottle into the automatic sampler’s refrigerator and started the sampler on Tuesday and Thursday mornings.  A chain of custody form was started at that time, to be completed the following morning at the time of sample collection.  On Wednesday and Friday mornings, the sampler capped the bottles and took them to the laboratory.  Laboratory personnel filtered a portion of the sample for dissolved metals, and poured off a portion of the composite for total recoverable metals and hardness.  Laboratory personnel also cleaned the composite sample bottles to prepare them for the next sample day.  Laboratory personnel also took portions of the FE composite samples for TSS and TOC analyses.  

6.
The grab samples collected from the SDD’s FE shall be analyzed just as they have for the river runs we have done in the past.  

7.
To collect the samples from the stream sites, two people were involved, both wearing clean clothing.  The team gathered-up the coolers and sampling equipment and then oriented themselves with respect to the wind and current to minimize contamination.  The non-sampling member of the team started a river run log sheet and collected temperature and appearance data.  

8.
The sampler held a metals-cleaned plastic pitcher and attached the rope to the pitcher.  He lowered the pitcher into the water of the stream at a spot deep enough to allow the bottle to submerge completely without reaching the bottom.  Care was taken not to disturb sediment on the bottom of the river.  The sampler then pulled up the sample and took the pitcher and discarded the water off to the side where it would not contaminate or roil the water in the river. He then filled the sample bottle for transportation to the laboratory.  When filling the sample bottles, ½ to 1 inch of air space was left at the top.  

9.
The sampler placed the capped sample bottle into a clean cooler.  

10.
A duplicate sample was collected in the same way as the original sample at either SDD FE or a stream site at least once per week.  All bottles were properly marked with the locations they came from.  

11.
A field blank was collected by filling the sample jug with DI clean water and then pouring off the DI water as if it was a stream or effluent sample.  A field blank was taken at a random location and day of the week once per week.  

12.
Samplers filled out a river run form while collecting samples and returned all samples to the SDD laboratory as soon as possible after collection.  Samples were logged in at the laboratory and custody was transferred to laboratory personnel.  Lab personnel then filtered a portion of the sample for dissolved metals analyses and preserved the total recoverable and dissolved metals samples appropriately.  Lab personnel completed the rest of the analytical and cleaning procedures.  

13.
Samples for metals and hardness analyses were held in the sample refrigerator in the SDD W. D. Hatfield Laboratory until Friday morning each week.  Each Friday morning, samples were packed up in a cooler and covered with ice and sent to the appropriate contract laboratory for the metals analyses.  

14.
After analyses and cleaning procedures were complete in the laboratory, clean dry bottles and sampling apparatuses used for the metals samples were stored in a manner to prevent contamination prior to the next usage.  

Laboratory Equipment:

· Gelman filtering apparatus
· 1 L filter flasks (metals cleaned) for filtering samples for soluble metals
· Pall 0.45 um certified sterilized membrane filters for metals filtering
· Whatman 934-AH glass fiber filters for total suspended solids analysis
· Orion 520 pH meter
· Mettler AE200 analytical balance
· Star Model 100 Total Organic Carbon Analyzer
· TestAmerica used an inductively coupled plasma – optical emission spectrophotometer for all metals analyses
· Barnstead Nanopure II Type 1 grade water system (resistivity > 16.7 megohm-cm)
· VWR 1370-FM Laboratory Oven
· Assorted appropriately cleaned laboratory glassware
Laboratory Reagents:

· Type 1 reagent grade water
· Mallinckrodt AR Nitric Acid
· VWR pH Buffers 4.0, 7.0, 10.0
· NPTOC calibration standards prepared from potassium acid pthalate
· NPTOC control standard prepared from sucrose
· Ricca ACS grade Sulfuric Acid
Laboratory Analyses:

All laboratory analysis performed in house (pH, Total Suspended Solids, and Non Purgeable Total Organic Carbon) utilized district laboratory standard operating procedures which are in accordance with 40 CFR Part 136. All metals analyses performed by TestAmerica (Chicago) in accordance with 40 CFR Part 136.

Data Analysis

     The district’s latest NPDES permit (issued in July 2007) included water quality based

standards for Nickel and Zinc. This is due to the sanitary district discharging to the Sangamon

River downstream from the Lake Decatur dam. This segment of the river has 0 cfs flow at 

critical  7Q10 low-flow conditions. The permit required a minimum 12 week study of dissolved 

and total metals concentration for samples taken of the district effluent and the Sangamon

River downstream of the plant after complete mixing. We decided to perform a longer study

during both high flow and low flow conditions. We also sampled from the Sangamon River 

upstream of the plant and Steven’s Creek which empties into the Sangamon River just 

downstream of the plant discharge. This would help increase our understanding of the 

overall situation. Metals results during high flow conditions would enable us to see if any water 

quality standards were being violated downstream during this period. Metals results for low flow 

conditions would be used to calculate the translator and evaluate the hardness value used for the 

water quality standards calculation for the district effluent since this is the period of maximum 

concern. All data obtained during this study is attached as an appendix in an excel spreadsheet 

format.

     Study results indicated essentially no Nickel and Zinc contribution from the Sangamon River 

upstream of the plant or Steven’s Creek which means that the district’s effluent is responsible for 

the levels of these metals in the river downstream of the plant. A summary of effluent and 

downstream river data follows :

	Month
	Upstream

Flow, cfs
	Effluent

Zn Dissolved, mg/l
	Effluent

Zn Total, mg/l
	Downstream

Zn Dissolved, mg/l
	Downstream

Zn

Total, 

mg/l
	Effluent

Ni Dissolved, mg/l
	Effluent

Ni 

Total,

 mg/l
	Downstream

Ni Dissolved, mg/l
	Downstream

Ni

Total,

mg/l

	March 2007


	   1304
	   0.083
	   0.085
	   <0.012
	   <0.011
	   0.016
	   0.016
	  <0.0050
	  <0.0050

	April 2007


	   1196
	   0.072
	   0.076
	   <0.010
	   <0.010
	   0.015
	   0.016
	  <0.0050
	  <0.0050

	May 2007


	     488
	   0.058
	   0.065
	   <0.010
	   <0.011
	   0.018
	   0.019
	  <0.0050
	  <0.0050

	June 2007


	     255
	   0.051
	   0.061
	   <0.017
	   0.021
	   0.020
	   0.022
	  0.0081
	  0.0086

	July 2007


	     152
	   0.038
	   0.048
	   <0.016
	   <0.020
	   0.025
	   0.025
	   0.011
	   0.011

	August 2007
	     1.75
	   0.034
	   0.044
	   0.030
	   0.034
	   0.027
	   0.028
	   0.025
	   0.026

	September 2007
	     1.55
	   0.035
	   0.044
	   0.024
	   0.038
	   0.026
	   0.027
	   0.024
	   0.025

	October 2007
	     2.63
	   0.042
	   0.051
	   0.041
	   0.044
	   0.022
	   0.023
	   0.020
	   0.020


     As can be seen, Nickel and Zinc levels in the downstream Sangamon River did not exhibit

a discernable increase until June when river flow dropped to around 250 cfs. No chronic water 

quality based standard violations would have occurred in the river downstream until August of 

2007 and this was for Nickel only. This would support the assertion that the low-flow period is

the most critical in regard to these limits and therefore, data generated during this period would 

be most applicable to generation of the district water quality based effluent standards for these

metals.

     During this period, the most significant thing noted in addition to the dissolved to total metal 

ratios was that the river downstream hardness was significantly different from that used by the 

IEPA for the permit limit calculations. A critical hardness value of 242 mg/L as CaCO3 from a 

sample collected at AWQMN station E-05, Sangamon River, SE of Niantic. Our study indicated 

the hardness value at this critical period is significantly higher than that which would affect the 

water quality based standard concentration. A summary of hardness data follows :

	Month
	            Upstream

            Flow, cfs
	   Effluent Hardness as

        CaCO3, mg/L
	 Downstream Hardness as

        CaCO3, mg/L
	
	

	March 2007
	               1304
	             548
	            292
	
	

	April 2007
	               1196
	             540        
	            308
	
	

	May 2007
	                 488
	             505
	            304
	
	

	June 2007
	                 255
	             497
	            346
	
	

	July 2007
	                 152
	             544
	            373
	
	

	August 2007
	                 1.75
	             518
	        521
	
	

	September 2007
	                 1.55
	             488
	            473
	
	

	October 2007
	                 2.63
	             445
	            414
	
	


     As can be seen by the preceding tables, upstream river flow was at it’s lowest from August to

October 2007. Therefore, the twelve week period from August 2 to November 1 was used to 

calculate the nickel and zinc translators and mean downstream hardness. Summary data is 

included in the following tables :

	 
	Plant 
	River

	 
	Effluent
	Downstream

	 
	Total
	Total

	 
	Hardness
	Hardness

	Sample Date
	mg/L
	mg/L

	8/2/2007
	523
	509

	8/7/2007
	552
	544

	8/9/2007
	557
	540

	8/14/2007
	542
	546

	8/16/2007
	507
	585

	8/21/2007
	503
	480

	8/23/2007
	489
	483

	8/28/2007
	499
	479

	8/30/2007
	489
	524

	9/4/2007
	547
	543

	9/6/2007
	496
	554

	9/11/2007
	428
	369

	9/13/2007
	465
	429

	9/18/2007
	457
	446

	9/20/2007
	489
	454

	9/25/2007
	518
	512

	9/27/2007
	501
	480

	10/2/2007
	471
	462

	10/4/2007
	428
	344

	10/9/2007
	485
	462

	10/11/2007
	502
	521

	10/16/2007
	321
	167

	10/18/2007
	301
	314

	10/23/2007
	408
	412

	10/25/2007
	481
	429

	10/30/2007
	527
	495

	11/1/2007
	526
	534

	 
	 
	 

	Geometric Mean :
	477
	456
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US EPA The Metals Translator : Guidance for Calculating a

 Total Recoverable Permit Limit From a Dissolved Criterion

, Appendix C, p.48.

ND1 = matrix interference(Na)
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ND1 = matrix interference(Na)


An attempt was also made to calculate the translators using an alternative method involving the levels of TSS.  This was found to be of very poor correlation.  

     Using the experimental data obtained during low flow conditions, we made these calculations of Zinc and Nickel water quality standards for our effluent.

Table Excerpt from Title 35; Subtitle C; Chapter I; Part 302 Water Quality Standards (IPCB)

	Constituent    
	STORET 

Number 
	AS 

(μg/L) 
	CS 

(μg/L) 

	Zinc (dissolved) 
	01090 
	exp[A+Bln(H)] X 0.978*, 

where A=0.9035 and 

B=0.8473 

ACUTE
	Exp[A+Bln(H)] X 0.986*, 

where A=-0.8165 and 

B=0.8473 

CHRONIC

	Nickel (dissolved) 
	01065 
	exp[A+Bln(H)] X 0.998*, 

where A=0.5173 and 

B=0.8460 

ACUTE
	exp[A+Bln(H)] X 0.997*, 

where A=-2.286 and 

B=0.8460 

CHRONIC
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indicates Cd/Ct set to 1 since dissolved result was higher than the 

 total as per 

US EPA The Metals Translator : Guidance for Calculating a

 Total Recoverable Permit Limit From a Dissolved Criterion

, Appendix C, p.48.

ND1 = matrix interference(Na)


Zinc (dissolved) chronic = Exp[(-.8165)+0.8473(ln(Hardness mg/L)] X 0.986

                                        = (Exp[(-.8165)+0.8473(ln(456 mg/L)] X 0.986) ( (1000 ug/mg)

                                        = 0.078 mg/L x (1/Zn translator) to convert to total metal

                                        = 0.078 mg/L x (1/0.847)

                                        = 0.092 mg/L for Total Zinc          

Zinc (dissolved) acute     = Exp[(0.9035)+0.8473(ln(Hardness mg/L)] X 0.978

                                        = (Exp[(0.9035)+0.8473(ln(456 mg/L)] X 0.978) ( (1000 ug/mg)

                                        = 0.432 mg/L

                                        = 0.432 mg/L x (1/Zn translator) to convert to total metal

                                        = 0.432 mg/L x (1/0.847) 

                                        = 0.510 mg/L for Total Zinc        

Nickel (dissolved) chronic = Exp[(-2.286)+0.8460(ln(Hardness mg/L)] X 0.997

                                        = (Exp[(-2.286)+0.8460(ln(456 mg/L)] X 0.997) ( (1000 ug/mg)

                                        = 0.018 mg/L

                                        = 0.018 mg/L x (1/Ni translator) to convert to total metal

                                        = 0.018 mg/L x (1/0.972)

                                        = 0.019 mg/L for Total Nickel        
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 total as per 

US EPA The Metals Translator : Guidance for Calculating a

 Total Recoverable Permit Limit From a Dissolved Criterion

, Appendix C, p.48.

ND1 = matrix interference(Na)
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Sheet1

				Plant		Plant		Plant		River		River		River

				Effluent		Effluent		Effluent		Downstream		Downstream		Downstream

				Dissolved		Total		Dissolved/		Dissolved		Total		Dissolved/

				Nickel		Nickel		Total		Nickel		Nickel		Total

		Sample Date		mg/L		mg/L		Ratio		mg/L		mg/L		Ratio

		8/2/07		0.033		0.033		1.000		0.027		0.027		1.000

		8/7/07		0.029		0.031		0.935		0.024		0.027		0.889

		8/9/07		0.027		0.028		0.964		0.026		0.026		1.000

		8/14/07		0.029		0.030		0.967		0.030		0.0295		1.000

		8/16/07		0.025		0.026		0.962		0.027		0.029		0.931

		8/21/07		0.028		0.027		1.000		0.021		0.021		1.000

		8/23/07		ND1		0.023				0.022		0.022		1.000

		8/28/07		0.023		0.025		0.920		0.025		0.024		1.000

		8/30/07		0.025		0.024		1.000		0.023		0.024		0.958

		9/4/07		0.029		0.031		0.935		0.029		0.030		0.967

		9/6/07		0.027		0.026		1.000		0.028		0.029		0.966

		9/11/07		0.022		0.022		1.000		0.018		0.0175		1.000

		9/13/07		0.027		0.029		0.931		0.021		0.022		0.955

		9/18/07		0.025		0.025		1.000		0.026		0.026		1.000

		9/20/07		0.025		0.026		0.962		0.023		0.024		0.958

		9/25/07		0.026		0.028		0.929		0.025		0.026		0.962

		9/27/07		0.025		0.027		0.926		0.026		0.027		0.963

		10/2/07		0.027		0.026		1.000		0.023		0.023		1.000

		10/4/07		0.024		0.024		1.000		0.018		0.018		1.000

		10/9/07		0.022		0.026		0.846		0.023		0.024		0.958

		10/11/07		0.022		0.024		0.917		0.023		0.024		0.958

		10/16/07		0.017		0.018		0.944		0.011		0.0088		1.000

		10/18/07		0.014		0.015		0.933		0.015		0.016		0.938

		10/23/07		0.020		0.0205		0.976		0.020		0.021		0.952

		10/25/07		0.026		0.027		0.963		0.019		0.020		0.950

		10/30/07		0.024		0.024		1.000		0.022		0.022		1.000

		11/1/07		0.023		0.023		1.000		0.022		0.023		0.957

		Geometric Mean :						0.961						0.972

				indicates Cd/Ct set to 1 since dissolved result was higher than the

		total as per US EPA The Metals Translator : Guidance for Calculating a

		Total Recoverable Permit Limit From a Dissolved Criterion, Appendix C, p.48.

		ND1 = matrix interference(Na)
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Nickel

				Plant		Plant		Plant		River		River		River

				Effluent		Effluent		Effluent		Downstream		Downstream		Downstream

				Dissolved		Total		Dissolved/		Dissolved		Total		Dissolved/

				Nickel		Nickel		Total		Nickel		Nickel		Total

		Sample Date		mg/L		mg/L		Ratio		mg/L		mg/L		Ratio

		8/2/07		0.033		0.033		1.000		0.027		0.027		1.000

		8/7/07		0.029		0.031		0.935		0.024		0.027		0.889

		8/9/07		0.027		0.028		0.964		0.026		0.026		1.000

		8/14/07		0.029		0.030		0.967		0.030		0.0295		1.000

		8/16/07		0.025		0.026		0.962		0.027		0.029		0.931

		8/21/07		0.028		0.027		1.000		0.021		0.021		1.000

		8/23/07		ND1		0.023				0.022		0.022		1.000

		8/28/07		0.023		0.025		0.920		0.025		0.024		1.000

		8/30/07		0.025		0.024		1.000		0.023		0.024		0.958

		9/4/07		0.029		0.031		0.935		0.029		0.030		0.967

		9/6/07		0.027		0.026		1.000		0.028		0.029		0.966

		9/11/07		0.022		0.022		1.000		0.018		0.0175		1.000

		9/13/07		0.027		0.029		0.931		0.021		0.022		0.955

		9/18/07		0.025		0.025		1.000		0.026		0.026		1.000

		9/20/07		0.025		0.026		0.962		0.023		0.024		0.958

		9/25/07		0.026		0.028		0.929		0.025		0.026		0.962

		9/27/07		0.025		0.027		0.926		0.026		0.027		0.963

		10/2/07		0.027		0.026		1.000		0.023		0.023		1.000

		10/4/07		0.024		0.024		1.000		0.018		0.018		1.000

		10/9/07		0.022		0.026		0.846		0.023		0.024		0.958

		10/11/07		0.022		0.024		0.917		0.023		0.024		0.958

		10/16/07		0.017		0.018		0.944		0.011		0.0088		1.000

		10/18/07		0.014		0.015		0.933		0.015		0.016		0.938

		10/23/07		0.020		0.0205		0.976		0.020		0.021		0.952

		10/25/07		0.026		0.027		0.963		0.019		0.020		0.950

		10/30/07		0.024		0.024		1.000		0.022		0.022		1.000

		11/1/07		0.023		0.023		1.000		0.022		0.023		0.957

		Geometric Mean :						0.961						0.972

				indicates Cd/Ct set to 1 since dissolved result was higher than the total

		as per US EPA The Metals Translator : Guidance for

		Calculating a Total Recoverable Permit Limit From a Dissolved Criterion, Appendix C, p.48.

		ND1 = matrix interference(Na)





Zinc

				Plant		Plant		Plant		River		River		River

				Effluent		Effluent		Effluent		Downstream		Downstream		Downstream

				Dissolved		Total		Dissolved/		Dissolved		Total		Dissolved/

				Zinc		Zinc		Total		Zinc		Zinc		Total

		Sample Date		mg/L		mg/L		Ratio		mg/L		mg/L		Ratio

		8/2/07		0.032		0.042		0.762		0.027		0.021		1.000

		8/7/07		0.036		0.048		0.750		0.015		0.023		0.652

		8/9/07		0.029		0.041		0.707		0.020		0.025		0.800

		8/14/07		0.044		0.050		0.880		0.036		0.044		0.818

		8/16/07		0.038		0.045		0.844		0.043		0.044		0.977

		8/21/07		ND1		0.049				0.032		0.034		0.941

		8/23/07		ND1		0.046				0.035		0.038		0.921

		8/28/07		0.036		0.0425		0.847		0.046		0.050		0.920

		8/30/07		0.026		0.030		0.867		0.019		0.028		0.679

		9/4/07		0.037		0.053		0.698		0.053		0.061		0.869

		9/6/07		0.030		0.037		0.811		0.024		0.030		0.800

		9/11/07		0.027		0.031		0.871		0.022		0.0245		0.898

		9/13/07		0.031		0.042		0.738		0.018		0.024		0.750

		9/18/07		0.037		0.042		0.881		0.049		0.055		0.891

		9/20/07		0.031		0.037		0.838		0.024		0.027		0.889

		9/25/07		0.059		0.0725		0.814		0.020		0.026		0.769

		9/27/07		0.030		0.038		0.789		0.048		0.054		0.889

		10/2/07		0.044		0.049		0.898		0.019		0.024		0.792

		10/4/07		0.031		0.033		0.939		0.017		0.021		0.810

		10/9/07		0.031		0.038		0.816		0.058		0.063		0.921

		10/11/07		0.036		0.043		0.837		0.023		0.030		0.767

		10/16/07		0.028		0.049		0.571		0.073		0.044		1.000

		10/18/07		0.037		0.062		0.597		0.047		0.060		0.783

		10/23/07		0.054		0.0655		0.824		0.075		0.087		0.862

		10/25/07		0.089		0.096		0.927		0.033		0.041		0.805

		10/30/07		0.037		0.039		0.949		0.031		0.035		0.886

		11/1/07		0.036		0.038		0.947		0.032		0.035		0.914

		Geometric Mean :						0.810						0.847

				indicates Cd/Ct set to 1 since dissolved result was higher than the

		total as per US EPA The Metals Translator : Guidance for Calculating a

		Total Recoverable Permit Limit From a Dissolved Criterion, Appendix C, p.48.

		ND1 = matrix interference(Na)






