CH332 Lab 2: Lake and Drinking Water Analysis by ICP-OES
During weeks one and two, the objective of this laboratory is to analyze lake water samples for Fe, Cu, Ca, Mg, Na, As, Pb, P, Cd, and Al using ICP-AES based on standard ICP-OES procedures, along with the temperature and dissolved oxygen using a portable probe. You will prepare your lake water samples for analysis and a 10 sample sequence that include the appropriate QA/QC.  You will be responsible for calibrating the instrument and reporting metal concentrations in lake water with the appropriate analytical uncertainties. Verify your data (look at QC, acid and sample blanks, the precision of your replicates and the stnd. dev. of the results-meet with me) and report each element, and the temperature and dissolved oxygen as a function of lake depth (Pooled data.) Prepare one QC chart using the results for the 100ppb standard. Statistically evaluate the results for the arsenic sample of known concentration. 
The third week will include the analysis of drinking water samples from PPD personnel. You will evaluate the data and retest any sample that is outside of the “acceptable” limit. You will organize the data in Excel, prepare report forms and deliver the reports to PPD personnel in a timely manner.
Refer to Part 1 for sampling and collection protocol. ICP protocol is described in part 2.
To hand in for lake water samples: In one page or less, does the data trend make sense in terms of depth?  Why/Why not?  Use your graphs and any relevant background information to support your ideas (staple to your page of text). Do not use lab report format!
To hand in for the PPD drinking water samples:  The distribution of the report forms to the PPD personnel that supplied the drinking water samples (in a timely manner)!

Part 1:  Lake Sampling and Collection Bottle Preparation
Water from Snow Pond will be collected for elemental analysis using the Inductively Coupled Plasma Emission Spectrometer (ICP-OES).
We will meet during scheduled laboratory time (THURSDAY February 23, 2012 at 1 pm outside of K205) to collect water samples from Snow Pond.  (Does anyone have a car??) Samples will be collected as a function of depth from the surface to approximately 100 feet deep.  We will be responsible for the snowmobile, ice auger, the oxygen sensor and the sampling equipment needed to collect the water samples. You will be responsible for cleaning and organizing the water sample bottles. The bottles should also be pre-labeled and recorded in a notebook. A table created in the notebook to record the bottle ID, depth and the temperature and oxygen measurement ahead of time is a lot easier than trying to do so with cold, wet and gloved fingers!!   We will need this notebook and a pen when working on the lake.  
Prelab: The sampling procedure will be wet and cold.   Wear waterproof boots, two pairs of gloves, and dress in multiple layers.  Plan for cold, cold, cold and you will be warm.  Bring a camera if you have one.
	You are responsible for cleaning and labeling the sample bottles. The bottles are in the bin on the lab bench.  Fill the bottles with 3% Trace Metal Grade Nitric Acid/RO water solution, cap and soak overnight. Rinse the bottles three times with RO water. Fill with RO water and recap. Check that each bottle is labeled. Two bottles must be labeled as a BLANK. These Blank samples will be treated exactly like the rest of the samples, but the contents of the bottles will not be altered.
You will also be responsible for preparing the drinking water sample bottles. Plan to start cleaning the sample bottles after we return from the lake.  Thirty (30) "Collection Packages" (clean bottle, instructions for water collection with needed information for sample identification and instructions for proper return of the sample in a ziplock bag with an alcohol swab) should be available no later than 2/26/2012.  We will supply the ziplock bags and the alcohol swabs. After the bottles have cleaned and filled with RO water, plan a date where everyone can meet to assemble the collection packages. I will deliver the packages to PPD for distribution on Monday, 2/27/2012. I will put a bin outside of my office for returned samples. I will also acidify and refrigerate the samples upon return (see below). The return date must be by Friday, March 2, 2012. Remember to include two BLANK collection packages.

Protocol for Water Sample Storage: (I will do this for the PPD samples only!)
1.    Place sample in refrigerator immediately after collecting and keep the sample in the dark during transportation to the lab. Keep sample in the refrigerator until it is acidified.
2.    Acidify sample with 1mL  (TRACE METAL GRADE) 3% HNO3 (Do not use Sulfuric Acid!)
3.    Store sample in the cold room and keep out of direct sunlight. 

As with the plastic water collection bottles, all plastic ICP sample tubes must be cleaned using the 3%nitric acid, rinsed and dried before use. There is a jug for soaking the tubes under the hood in the PQ lab.


Some interesting and relevant information: Lake temperature, oxygen and fluorescence:  Snow Pond 2172010.xls


Spring 2012: This is your project! Included below is the information collected from previous classes. You may reformat, edit or add headings/logos etc. to either of these forms (two) as long as we chat about it before you print and distribute. Feel free to investigate, but only refer to standardized/certified protocols!
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Protocol for Handling Blank and Sample Bottles  
1. Collect the water sample when it can be delivered to the lab within 6 hours if the sample cannot be refrigerated. Wear disposable gloves if possible.
2. Remove any screen or other attachments from the faucet.
3. Disinfect the end of the faucet with an alcohol swab or diluted bleach solution (1 part bleach to 10 parts water) before running the water.
4. Turn on the cold water and let it run for 5 minutes to remove any standing water from the plumbing system.
5. Remove the provided sample bottle from the plastic bag and remove the cap.  Hold the cap in your fingertips and try to keep the cap thread side down.  Do not touch the inside of the lid or the mouth of the sample bottle.  Do not set the cap down and do not rinse out the bottle.
6. Fill the bottle to a level that is marked or within 1/2 inch from top of bottle. 
7. Re-cap the bottle and then turn off the faucet.
8. Keep the sample bottle cool until it is returned to the lab.
9. Record the desired information on the sheet provided with the sample bottle. 



























                                                                         User Form 
Name:
E-mail Address:
Address:
Bottle Number:
Well Depth:
From what sink in your house was the water taken?
Directions for filling and handling the bottle:
1. The bottles contain only water, please dump it down the drain and then fill your bottles.
2. Collect the water sample when it can be delivered to the lab within 6 hours if the sample cannot be refrigerated. Wear disposable gloves if possible.
3. Remove any screen or other attachments from the faucet.
4. Disinfect the end of the faucet with an alcohol swab or diluted bleach solution (1 part bleach to 10 parts water) before running the water.
5. Turn on the cold water and let it run for 5 minutes to remove any standing water from the plumbing system.
6. Remove the provided sample bottle from the plastic bag and remove the cap.  Hold the cap in your fingertips and try to keep the cap thread side down.  Do not touch the inside of the lid or the mouth of the sample bottle.  Do not set the cap down and do not rinse out the bottle.
7. Fill the bottle to a level that is marked or within 1/2 inch from top of bottle. 
8. Re-cap the bottle and then turn off the faucet.
9. Record the desired information on this sheet provided with the sample bottle.
How you should store your bottles: Please make sure to keep the bottles in the refrigerator once filled, and in the dark during transportation back to Keyes. 
Where bottles should be dropped off: Please drop off your bottles in Keyes 310.  
Please drop your filled bottles up no later than March 2, 2012!
Thank you for participating in our study [image: https://wiki.colby.edu/images/icons/emoticons/smile.gif]  
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