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Preparing Filters TC "Preparing Filters" \f C \l "1" 
1. Always handle filters with forceps.  A fingerprint weighs approximately 0.0001 gm.  This adds a 10% error for a sample that contains 0.0010g of sediment.

2. Inspect the filters carefully when removing them from the box and separate them if they are stuck together.  Hold each filter up to a light to verify there are no holes.  Place any defective filters in the appropriate receptacle for use with fake samples during training practice.

3. Initial tare weight forms have the Filter ID sequence numbers pre-printed.  Use this form to determine the starting number for the set of filters to be numbered (usually 48 filters are numbered at one time due to pan size).  Record your initials in the “Init.” column to the left of the Filter ID column on the initial tare weight form for the numbers used. 

4. Write the Filter ID number on the rougher side of the filter using light pressure with an “Ultra-Fine Sharpie” marker.  There is no functional difference between the two different sides of the filter which have different textures, according to the manufacturer, but they recommend being consistent by always using the same side for filtering.  
a. Hold the filter in the air with forceps while writing the number to avoid pressing too hard and damaging the filter.  
b. Underline the numbers so they will not be confused when read upside down.  
c. On every 30th filter add “Q” after the number and write “QA” on the other side of that filter.  These quality assurance (QA) filters are run blank as a check of the initial weights. 
d. Wait 10 minutes to allow the ink to dry before rinsing the filters.

5. Rinse the numbered filters with lab grade water at the vacuum station on the lab’s west side.

a. Hold each filter up to the light to verify there are no holes present before seating with the numbered side down on a funnel base atop a vacuum flask.

b. If a filter is contaminated or punctured, check it as a “discarded” on the initial tare weight form and discard that filter in the cup designated for damaged filters.

c. Turn on the vacuum and with a squirt bottle filled with lab grade water, rinse the filter several times to remove any debris and loose fibers, especially on the edges as they are sometimes rough, and to check for holes.  A hole will cause a whistling sound when the squirt bottle’s water stream is passed over it.

d. Turn off the vacuum and carefully remove filter.  Place the filter on a wire rack and allow to air-dry for 30 minutes.

6. Place the air-dried filters in a metal, 9”x13” pan and dry in the gravity-convection oven at 100 to1050C for 30 minutes.  Since 48 filters are usually prepared together, 2 of these metal pans will be used. 
7. Place the pans of oven-dried filters in a desiccant cabinet to cool for at least 30 minutes before weighing.  Do not remove filters from the desiccant cabinet until you are ready to weigh them since they will absorb moisture from the air.

8. Take out only as many filters as can be weighed within ten minutes.  With a little experience, 24 filters a metal pan can be weighed in that amount of time.  Filters should not be weighed when the relative humidity in the desiccant cabinet is more than 28%.  Keep the humidity level in the desiccant cabinet below 25%.  When the humidity reaches 20%, wait to dry additional filters so the desiccant can be recharged in the oven overnight.  Never weigh filters when your hair or clothing is wet.

9. Weigh each filter on the analytic balance and record the weight on the initial weight form.  See Weigh each filter for more detailed instructions on this step.  Place each filter back in the metal pan.  Do not stack or overlap the filters.  

10. Cover the pan with a QuickCover (like a shower cap for pans – the pink ones fit the metal cake pans and allow the numbers to be viewed through the cover) or aluminum foil.  Store the pan in the cabinet under the fume hood.

Data Forms TC "Data Forms" \f C \l "1" 
There are three types of samples: 

1. TTS (Turbidity Threshold Samples)

a. Samples are collected in 1000ml plastic bottles (nominal sample volume is 350ml).

b. These samples are collected under data logger program control when pre-established turbidity threshold criteria are met.

2. DI (Depth Integrated Samples)

a. Samples are collected in 500ml (1-pint) glass “milk” bottles.

b. These samples represent the cross-sectional average sediment concentration and are used as “truth” to correct the TTS pumped samples (which are not flow-weighted, but are point samples).

c. A simultaneous pumped sample is collected, via the data logger program, while the field crew manually collects the DI bottle.

d. Place a red sticker on the lid of the pumped sample in the plastic bottle to alert the processor of the need to perform a sand fraction.
3. AUX (Auxiliary Samples)

a. AUX samples are similar to TTS samples but they are manually triggered via the data logger program.

b. AUX samples are collected when too few samples have been collected during a storm or when equipment has malfunctioned.

There are four types of lab forms:

1. Pumped Sample Filtration forms are used for 
a. TTS and AUX samples

2. DIS Filtration forms are used for
a. DI Samples

3. Pumped Sample Evaporation forms are used for 
a. Sediment rich TTS and AUX samples

4. Turbidity forms are used for
a. Turbidity readings on any type of sample

5. Arrange the sample bottles in order by:

· Station 

· Data Dump Number

· Bottle Number
6. Start a new data form for each station.  Under no circumstances should information for more than one station be recorded on the same data form. 

7. Data forms are filled in as each data dump is processed.  Multiple dumps can be recorded on one data sheet, in ascending order, if the dumps are in sequential order and from the same station.

8. Carefully transfer all data from bottle labels to the lab data forms (double-check all data as it is written).
9. The bottles are labeled as follows:  Data Dump Number - Station ID - Bottle Number  Additionally, the first bottle of each batch should also have the total number of bottles in the batch in parentheses somewhere on the label, usually after the bottle number.  For example, 04DOL11 indicates data dump 4, station DOL, bottle number 11. The label 04DOL01 (15) indicates the first bottle of dump 4 at station DOL and that dump 4 contains a total of 15 bottles.
10. The term batch means a particular set of bottles that are associated to a single station and data dump.  So a batch is a set of bottles that were removed from a particular pumping sampler together.  
Data Form Completion TC "Data Form Completion" \f C \l "2" 
1. Discarded or lost bottles should be included on the data form with the rest of their batch with the appropriate tracking code (see Code Definitions, Pg. 18).
2. Make sure all the data on the data form are complete, including station, date, and your initials, and that it has been checked for errors.

3. Double check the bottle labels of the empty bottles just processed against the sample numbers written on the data form.  This is especially important if some of the samples in the batch were discarded or lost.
4. Count the number of filters on the drying rack that belong to the batch just completed.  Compare the number on the rack to the number on the data form and write both somewhere on the data form.  This will prevent an “orphan” filter, meaning a filter that gets used but not recorded on the data sheet.  This most commonly happens at the end of a work shift on the last bottle and filter in a batch.
5. After checking the data forms file them in the correct location.  From there the data will be entered into a database for computations, file output and archival.
Volume Marks TC "Volume Marks" \f C \l "1" 
Volume marks may be put on a piece of tape on the bottles in the field right before the bottles are capped.  The field water mark indicates the level of the water in the bottle with cap off when it was removed from the pumping sampler.  This mark is used to monitor whether any volume was lost during the sample’s trip from the field to the lab.  Some stations don’t have a level surface on which to set the bottles or the field water mark is omitted for other reasons.  Skip this section if this process is routinely skipped in the field. 
If however, the volume mark was supposed to be done, but is missing on one or several bottles in a batch (but not all,) note that on the data form in the comments column for those bottles and assign a lab quality code of 2 to those bottles missing volume marks.  As well, visually compare the volume of that bottle to other bottles in the batch that do have field volume marks.  All bottles in the same batch should have about the same amount of water in them, so this can give a rough idea of whether the bottle with the missing field volume mark has lost any of its volume during transport.  
1. The volume mark on glass DIS bottles is placed on the vertically etched strip with a pencil.

2. Check the volume mark for accuracy.

a. Place bottle on a level counter and loosen the cap if it is a plastic bottle.

b. Compare the volume mark on the tape or etched glass to the actual water level (read the level from the bottom of the meniscus, if present).

3. If the difference between the volume mark and the actual sample volume is more than about 1.0cm (this is visual guideline appropriate for a “normal” volume sample and should be adjusted to be proportional to the total sample volume, so less for low volume samples – low volume is defined as less than about 4 cms total in the bottle) attempt to determine the cause (cap not tight, cracked bottle, tape did not adhere, mark missing, unknown cause, etc.).

a. Assign a lab quality code of 3 if the difference between the volume mark and the actual sample volume is less than 15% or 8 if the difference between the volume mark and the actual sample volume is greater than 15%.

b. Weigh the bottle and record the weight in the “Comment” column.

c. Fill the bottle to the field volume mark with lab water.

d. Reweigh the bottle and record the weight under the “Total Bottle Wt.” column

e. Record notes in the “Comment” column.

Volume Measurement for a Missed Bottle Weight (lab quality code 7) TC "Volume Measurement for a Missed Bottle Weight (lab quality code 7)" \f C \l "1" 
This procedure is used when the water sample has already been poured through the filter(s) but the total weight was forgotten.  Weighing bottles with the caps on (for safety of the samples and to speed up the process) during initial inventorying can prevent this error.  The cap can then be weighed and subtracted from the inventory weight that was recorded on the bottle’s label.  

1. After processing the sample, add filtered water to the bottle until the bottom of the meniscus matches the volume mark on the side of the bottle.

2. Weigh the bottle, with the water, but without the cap, and write the value in total weight column. 
3. Place a lab quality code of 7 on the data sheet.  If there were other problems with the sample, the code of the largest value gets put in the lab code column on the data sheet, but information about all codes should be included in the comments column.  
4. Pour the water from the bottle into a graduated cylinder, note the total volume, measured from the bottom of the meniscus (+/- 1ml), and write this volume in the comment column.

Filtering Suspended Sediment TC "Filtering Suspended Sediment" \f C \l "1" 
Note: All depth integrated (DI) and matching pumped samples are processed for sand fractions before filtering (see Sand Fraction Determination).

1. Get the Total Bottle Weight

a. If the display on the top loading balance does not read 0.0 g, press the TARE button before placing the bottle on the balance.

b. Weigh the sample with the cap off.  Compare this value to the total weight written in green ink on the bottles label – it includes the cap which weighs about 5g.

c. Record the weight (xxx.x) under the “Total Bottle Wt.” column.

2. Prepare Filter

a. Process filters in numerical order as much as possible with the exception of the QA filters.  When encountering a QA filter the first time, it should be treated as other filters, but run without any sample being poured on it.  After it is weighed as a blank, it can then be re-used for sediment and will at that point be out of order.
b. With forceps, hold a pre‑tared filter up to the light to check for holes.  If it does have a hole, place it in the appropriate cup, mark the initial filter weights sheet in the “Not Used” column, and note the reason, i.e., hole, damaged, torn, etc.
c. Place the filter, numbered side down, on the funnel base attached to the vacuum manifold.

d. Activate the vacuum and rinse the filter with lab grade water using a squirt bottle. Dislodge any debris and check for tears or holes.  A hole will cause a whistling sound when the squirt bottle’s water stream is passed over it.  
e. Attach the funnel cup.

f. Enter the sequence number of this filter in the “Filter Seq” column.  Enter “1” for the first filter used for this bottle, “2” for the second and so on.  

g. Record the filter ID number on the appropriate suspended sediment data sheet.

h. Transfer the initial weight value to the data form before pouring the sample through the filter.  This ensures that the initial weight has been obtained.
3. Suction or Decant and Filter Supernatant Water

For many samples, decanting or pouring the water off the top with the sediment settled at the bottom is completely adequate.  For sediment rich samples with very fine sediment and not many coarse particles, complete settling and suctioning of the supernatant liquid without the sediment disturbing action of pouring is required for efficient filtering.  Suctioning will speed up the filtering process tremendously, sometimes by hours.  Complete settling means at least a full week that the sample should remain still to allow the smallest particles to settle on the bottom of the bottle.
a. For “normal” samples, slowly pour the sample from the bottle into the funnel cup.  For faster filtration, try to pour the clear water through first without disturbing the sediment on the bottom.  Skip the rest of this step and continue with step 4.
b. For suctioning of sediment rich samples, prepare a filter as in the previous step then with the funnel apparatus attached to the flask, remove both from the vacuum and set aside.

c. Connect a second flask to the vacuum and in its top opening insert a stopper with an attached hose that has a j-tube on the end.

d. Carefully, without disturbing the settled sediment, place the sample bottle in an inclined rack, and insert the J-tube and hose so the J-tube is close to the sediment layer BUT NOT SO CLOSE THAT IT IS DISTURBED.  Activate the vacuum, suctioning as much of the sample’s supernatant liquid as possible without disturbing any of the sediment.

e. Lift the J-tube end of the hose straight up and release the suction in the flask to allow any water in the hose to drain into the flask.

f. Holding the J-tube straight up, remove the flask and attach the other flask with the prepared filter and funnel apparatus to the vacuum.  Activate the vacuum.

g. Rinse the stopper end of the hose into the funnel cup, then hook the J onto the funnel cup’s edge and rinse the hose by squirting lab water through the stopper end.  Make sure the end of the J remains draining into the funnel cup then lift the stopper end above the J tube upon completion so the rinse water runs into the funnel cup and not onto the floor.  Set the J-tube and stopper terminated hose aside.

h. Pour the supernatant water that was suctioned into the other flask through the filter, rinsing the flask with lab water.  Rinse and drain the second flask.

4. Filter Sediment

a. Rinse sediment at the bottom of the bottle onto the filter, using lab grade water and a nozzle on the end of a flexible hose or a squirt bottle.  Rinse the sides and bottom ensuring that all interior surfaces of the bottle have been well rinsed.  

b. Rinse the bottle several more times, making sure to remove all of the sediment.  The last few rinses should be with the bottle upside down and the water being squirted at the bottom surface.  It may take several filters per sample to assure a reasonable filtering speed and drying time.  Use another filter if it takes more than two seconds per drop of filtrate.  Leave the label on the bottle until AFTER TARING and place the bottle in the washing queue.
c. Remove debris (e.g. wood, pine needles, etc.) having any dimension (i.e., length, width, thickness, etc.) greater than ¼ inch with tweezers, and tape it onto the data sheet in the right margin. Try to remove the debris while the water is in the funnel to avoid the loss of sediment.  Leaving the vacuum off will allow water to remain in the funnel longer, causing the debris to float in most cases.  The debris should be carefully rinsed over the funnel to ensure that all fine sediment gets on the filter.  If removing the debris in the funnel is impossible without tearing the filter, carefully remove the debris while the filter is on the drying rack.  Debris less than ¼ inch in every linear dimensions is not removed from the filter.   
d. Rinse the inside of the cap onto filter.  

5. Rinse Apparatus

a. Rinse the funnel cup thoroughly with rinse water.  It can be useful to try to swirl the sediment and especially larger particles to the center of the filter.  
b. Remove the funnel cup and carefully rinse it over the filter or over a dish.  Then pour the rinse water over the filter and rinse the dish.  Make sure all sediment and water from the sample have been captured on the last filter if multiple filters are required.
6. Finalize Filter

a. Assign a “Lab Code” to the filter.  If there were no problems or errors while using this filter, the lab code will most often indicate an estimate of the proportion of the mass on the filter that is due to organic or foreign, i.e., non-sediment material.  See the code definitions for more information.
b. Turn off vacuum and carefully remove filter and place on wire rack for one‑half hour.

7. Complete Data Sheet After Last Filter
a. Record the number of filters used under the column labeled “Filter Tot”.    Since it is difficult to determine how many filters per bottle will be required, process the bottles in numerical order (so enough space is available for multiple filters on the data sheet).

b. Record spills, errors, or notes in the comment column of the data form. It is important to record any observations or suspicions that may explain unusual results.

Drying and Weighing Filters TC "Drying and Weighing Filters" \f C \l "1" 
1. After 30 minutes on a wire rack, place filters in a clean 8”x8” glass pan and heat in the oven between 100 and 105C for 1 hour and 30 minutes.  If filters are not allowed to air dry first, they will stick to the pan.
2. Place the pan of fully dried filters in a desiccant cabinet to cool for at least 1 hour before weighing.
3. Take out only as many filters as can be weighed in ten minutes.  The size of the glass pans limit the number of filters to 12, which can normally be weighed within the time limit.  The filters should not be weighed when the relative humidity in the desiccant cabinet is more than 25%.  Keep the humidity level in the desiccant cabinet below 25%.  When the humidity reaches 20%, wait to dry additional filters so the desiccant can be recharged in the oven overnight.  Never weigh filters when your hair or clothing is wet.

4. Weigh each filter on the analytic balance and record the weight on the data form 
a. Check the balance’s pan for debris, and if present, gently brush it off with the brush inside the balance.  Close the sliding door.

b. Check the display and if it does not read 0,0000g then press the TARE button and continue. (Note: this must be done with both sliding doors closed).

c. Open a sliding door and carefully place the filter on the center of the weighing pan then close the door.

d. Wait until the “g” is displayed which indicates the balance has stabilized, then record the weight on the data sheet in the “Final Filter Weight” column.
e. Check the final weight against the initial weight.  The final weight should be larger.  If the initial weight is larger than the final weight, carefully set the filter aside and re-weigh it after weighing the rest of the filters in the pan.  For filters with very little sediment, it is not uncommon for the final weight to be less by as much as 0.0005g, and results in a lab code of 2.  However, it is not optimal and special care must be taken to ensure that it is not caused by errors in either the final or initial weights.  Since the initial weight can’t be confirmed by reweighing, the value that was copied from the initial weight sheet to the data form can be checked as a possible error source.  

f. Additionally, check the lab code to ensure it is appropriate for the observable organic debris present on the filter and any other situations indicated by the code.

g. Open the door and remove the filter; deposit it in a labeled cup (labeled by station) located in the top drawer to the left of the balance table.

h. Close the door and repeat this step for the remaining filters in the pan.
Washing and Taring Bottles TC "Washing Procedure" \f C \l "1" 
1. With the labels still on, wash all sample bottles and lids using a residue-free soap and hot water.  Rinse thoroughly with tap water, and then twice with lab grade water.

2. Set bottles right-side-up in one of the clean crates indicated by bright pink tape on the handles. Turn a full crate of 24 bottles upside down to drain for a few hours.  24 bottles in a crate will usually be tight enough to stay even when the crate is upside down, but a rack placed over the top of the crate prior to turning can ensure they don’t all fall out. Put the crate on its side on the drying shelves for the remainder of the 16-20 hours required for the bottles to dry.
3. Allow the lids to air dry on racks.

4. Tare the bottles only after making sure they are completely dry.  Using the platform balance, weigh the bottle and record the tare weight in the space provided on the tare weights form, then immediately remove the label and put it on the form just above the recorded weight.  
5. Transfer the tare weight to the “Bottle Tare Weight” column on the data form.

6. Put dry caps on the bottles, remove the field volume mark tapes and put the bottles in their crates ready to go back into the field and be refilled.
7. Watch for cracks, holes, or collapsed corners in plastic bottles. If any defects are found, discard the bottle after the label is removed.

8. Erase the pencil mark on the etched portion of the glass depth integrated (DI) bottles and replace their labels after taring and recording the tare weights on the DIS data form.  


Sand Fraction Determination TC "Sand Fraction Determination" \f C \l "1" 
This process is used for all depth integrated (DI) and associated pumped samples.  The sample has to be poured through a mesh sieve before the routine filtering steps.

This procedure uses a 0.063mm mesh sieve (#230) to separate sands from silts and clays.  Determination of particles larger than sand size would require additional sieves, such as 0.5 mm, 1.0mm and 2.0 mm.  When determining more than one size fraction, the required sieves are stacked together, with the largest mesh on top and decreasing in size to the smallest mesh, with a collection pan at the bottom for the silts and clays that are suspended in the rinse water. Each sieve is rinsed and its contents transferred to a separate filter.

Rinsing all the fines off the sand particles takes more time than expected.  Five minutes of continuous rinsing is a minimum amount of time needed for the smallest fraction of sand.  Increase the amount of rinsing time with an increase in the amount of sand.  The goal is to have only sand on the filter with no coloration of the filter with fine sediment.  Unfortunately, whether the sand was rinsed enough will only be known after the fact.  It is a good idea to practice this procedure with some fake samples to get an idea of just how much rinsing is required.

Two different methods of rinsing sand have been developed using different equipment setups.  One uses a larger 8.25” diameter sieve with a pan underneath to catch the fines and rinse water. The other uses a small 3.25” diameter sieve sitting in a 3.75” funnel that sits atop the filter funnel apparatus.  The second method is preferable (if the right sized funnel can be found) since it eliminates the need to transfer the rinse water from the collection pan to the filter and it enables the heavy sediment to go right onto a filter without first being re-suspended in the rinse water as happens with the use of the collection pan.  The drawback is that it is somewhat precarious to have the additional funnel and sieve sitting atop the funnel apparatus and the height of this setup may require the lab tech to use a step stool.
1. Method One: Using A Large Sieve and Collection Pan

a. Pour the sample through 0.063mm sieve with the pan placed beneath the sieve.  Wet the sieve with a squirt bottle to reduce the surface tension. Rinse the bottom pan out with lab grade water before starting a new bottle.  Rinse the sample bottle into the sieve using lab grade water from a squirt bottle. Tilt the sieve in pan (keep the pan flat on the counter) and “chase” the sediment to the lower side of the sieve with a stream of water from the squirt bottle.

b. Rinse the sieve continuously for at least 5 minutes, so that only the sand particles remain in the sieve and the finer fraction goes into the pan underneath.  Empty the pan as necessary to rinse the sand enough to get it clean.
c. Chase and rinse the sand particles from the sieve into a container (one with a pour-spout will make transferring the sample into the funnel much easier during the filtering process).  Rinse the sieve thoroughly so that all the sand particles are transferred to the container.

d. Process the sand fraction sediment portion using the normal filtering method onto a separate filter.

e. Mark an “X” in the “Sand Fraction” column on the data form for the filter holding the sand.  

f. Pour the suspended sediment fraction (< 0.063mm) from the pan into a pour-spout container. Rinse the pan thoroughly with the squirt bottle to remove all of the sediment.  Continue to process the suspended sediment fraction using the normal filtering method.

g. Record which filters are “sand fraction” and which are “suspended sediment fractions” in the comments section of the data form. 
2. Method Two: Using a Small Sieve and Holder Funnel
a. Prepare the filter as in Prepare Filter. 
b. Rinse the sieve and sieve-holder funnel with lab-grade water.  It is important that the sieve be wet to reduce the surface tension.

c. Set the sieve and sieve-holder funnel atop the filter funnel apparatus.  
d. Pour the sample or the suctioned supernatant liquid as in Suction or Decant and Filter Supernatant Water but first through the sieve changing the filter as needed.  
e. Rinse the sample bottle as in Filter_Sediment onto the sieve using lab grade water changing the filter as needed. 
f. After all the sample and the bottle rinse water has been poured through the sieve, tilt the sieve in the sieve-holder funnel and “chase” the sediment to the lower side of the sieve with a stream of water.

g. Onto a relatively clean filter, rinse the sieve continuously for at least 5 minutes, so that only the sand particles remain in the sieve and the finer fraction goes onto the filter below.  End by chasing all the sand to the lower side of the sieve and as close together as possible.
h. Onto a fresh filter without the funnel apparatus, CAREFULLY rinse the sand particles from the sieve.  Tip the sieve toward yourself beyond vertical so the rinse water runs down the screen rather than going through the screen.  Rinse the sieve thoroughly so that all the sand particles are transferred to the filter.

i. Mark an “X” in the “Sand Fraction” column on the data form for the filter holding the sand.  

j. Record which filters are “sand fraction” and which are “suspended sediment fractions” in the comments section of the data form.

k. Carefully move the filter from the funnel base to the drying rack – sand particles do not stick to the filters like fines do.  
Evaporation Method TC "Evaporation Method" \f C \l "1" 
1. Let sediment settle for a week in a dark, cool place.

2. Set an already-tared-evaporation dish (pot pie pan) on a paper towel and FILL with clean de-ionized water.  This is to ensure that the dish doesn’t leak – DO NOT SKIP THIS STEP!
3. Write total bottle weight on the data form.  

a. If the sample had a lab turbidity reading taken, the total bottle weight will be on the turbidity data form.

b. If no lab turbidity was done, the weight should have be obtained when the bottle was inventoried and should be located either on the bottle’s id tape in GREEN ink or on the lab instructions sheet for that dump. Check the field volume mark – see Volume Marks.
4. Suction and Filter Supernatant Water
a. Put a filter on the funnel base; test it for holes as normal (see Filtering Suspended Sediment, step 4.) put funnel on also; remove flask and funnel (leave them together) set it aside.
b. Connect a second flask to the vacuum and in its top opening insert a stopper with an attached hose that has a j-tube on the end.
c. Carefully, without disturbing the settled sediment, place the sample bottle in an inclined rack, and insert the J-tube and hose so the J-tube is close to the sediment layer BUT NOT SO CLOSE THAT IT IS DISTURBED.  Activate the vacuum suctioning as much of the sample’s supernatant liquid as possible without disturbing any of the sediment.

d. Lift the J-tube end of the hose straight up and release the suction in the flask to allow any water in the hose to drain into the flask.

e. Holding the J-tube straight up, remove the flask and attach the other flask with the prepared filter and funnel apparatus to the vacuum.  Activate the vacuum.

f. Rinse the stopper end of the hose into the funnel cup, then hook the J onto the funnel cup’s edge and rinse the hose by squirting lab water through the stopper end.  Make sure the end of the J remains draining into the funnel cup then lift the stopper end above the J tube upon completion so the rinse water runs into the funnel cup and not onto the floor.  Set the J-tube and stopper terminated hose aside.
g. Pour the supernatant water that was suctioned into the other flask through the filter, rinsing the flask with lab water.  Rinse and drain the second flask.
5. Replace the cap and re-suspend the sediment with the small amount of water left in the sample bottle.  Swirling is better than shaking in case the bottle has leaky threads.  Because the sediment was allowed to settle, it may take some effort to dislodge it from the bottom of the bottle.  Suspend as much as possible to avoid adding additional rinse water.
6. Pour the sample into an evaporation dish – but first, be sure that the dish doesn’t leak and that a tare weight has already been obtained!
7. Rinse bottle into dish using pressurized de-ionized water – do not rinse more than will fit in only one dish.
8. Do the final rinsing of the bottle and cap onto the filter.
9. Carefully place the dish into the mechanical convection oven.  It will take hours to evaporate. Overnight is generally required.  (I have never stayed long enough to find out exactly how long it takes.)  Leave the dish in the oven for 1 hour after all the water is gone or one hour after arriving in the morning (assuming all the water is gone in the morning.)
Turbidity Measurement Procedure TC "Turbidity Measurement Procedure" \f C \l "1" 
  ( The turbidimeter vials are made of a special glass and are very easily scratched. Do not handle or clean the vials with anything coarser than a KimWipe. When touching them with your skin hold them only by the top above the white line to prevent any unnecessary scratches or finger prints or use a glove.
1. Preliminaries

a. Wash hands. Get a latex or rubber glove to use.

b. Always warm the Hach Turbidimeter for at least 30 minutes prior to use.

· It is suggested that the Hach remain on 24 hours a day if being used regularly.
c. Submerge the conductivity probe in de-ionized water at least 15 minutes prior to use.

· The de-ionized water may need to be checked periodically to ensure that the conductivity and thus the total dissolved solids content remains low.
d. Record sample information on the data form ..\Forms\sedlab_turb_form.doc.

e. Set up the bottle rack over a glass pan.

f. Using a platform balance, weigh the sample with the cap off and write the total weight on the data form. 

g. Check that the field water level mark matches the actual water level.  If not, refer to the “Volume Marks” section.

h. Select a glass vial & inspect it for internal cleanliness – the outside will be cleaned later.

2. Sub-sampling

a. Attach a pour spout to the ISCO bottle.  If the bottle has leaky threads, a stopper pour spout should be used, otherwise a screw-on pour spout should be used.

b. Swirl the ISCO bottle carefully while holding a finger over the pour spout until all the sediment is re-suspended. 

· Be sure to not shake the bottle to prevent excess air bubbles from building up in the sample; even though you can’t see them, the Hach can. 

· Watch for leaky bottles, particularly around the threads of the bottle.
c. Remove your finger from the pour spout, releasing any built up pressure.  Quickly, but carefully, holding the vial over a glass pan, pour the sub-sample filling the vial to the white line. Place the ISCO bottle in the glass pan. Any spills that occur will be contained in the glass pan and rinsed back into the ISCO bottle at step 14.

· When filling the vial only hold the vial with your gloved hand (as opposed to using a KimWipe) to prevent contamination of any possible spills.

· Handle vial only by the top when holding it with un-gloved hands.

3. Prepare the vial

a. Cap the vial and holding it over the ethanol-catch flask squirt the vial with ethanol and wipe it clean with a KimWipe.

b. Run a small bead of silicone oil from the top to the bottom of the vial. Use only enough to coat the vial with a very thin layer of oil. After applying the oil carefully wipe the vial down with the black oil cloth using the designated “oily” velvet side to remove any excess oil. Set the cloth down with the velvet side folded in and so protected from dust.

· The vial should appear nearly dry with little or no visible oil. 

· The silicone oil is a special Hach product that has the same refractive index as the vial glass. The oil is designed to fill in any superficial-and most likely microscopic scratches on the vial and to prevent condensation on the vial.

4. Taking a Reading

a. Slowly invert the sub-sample (try to avoid forming bubbles by creating a wave like motion) five times while holding it by the cap. On the last inversion insert the vial into the Hach lining up the arrow on the vial with the marker on the compartment within the Hach. Close the lid.

b. If the Hach displays flashing 99999, the sample is over the range of the turbidimeter. If the light bulb symbol on the display flashes, the turbidimeter has “gone blind.”  This means that the light is being absorbed by the suspended particles and so not enough is available for scattering.  Both of these conditions require the sub-sample to be diluted; skip to the dilution procedure below.  
c. If the sample is not over-range, record the maximum reading in the comments column

· For most watersheds, the first reading shown will be the maximum.

· For some watersheds however, the maximum will NOT be the first reading, but some later reading.  Cuneo Creek is an example of this type of watershed.  

· For Cuneo Creek samples, record every reading displayed – ususally each second -for about 30 seconds, on the reverse of the data form. If a maximum is not hit within the first 35 readings , or the initial reading displayed is the maximum, remove the sub-sample, and repeat the process beginning with 5 inversions of the vial. 
d. Repeat from 4.a. until you have at least 3 readings that are within 10% of each other.
e. Record the median reading on the front of the data form in the Turbidity column.
5. Finishing

a. Remove the sample cell from the Hach and invert it several times to stir up all of the sediment, then using a funnel pour the sub-sample back into the ISCO bottle.  Be sure to have the ISCO bottle sitting in the glass pan so any spills can be reclaimed.

b. Rinse the glass vial, pour spout, bottle cap, glass pan and funnel thoroughly into the ISCO bottle to ensure no loss of sediment.  Use de-ionized water is there is any possibility that the sample will be processed by evaporation, otherwise use lab water.

c. Add a small amount of ethanol to the vial and after capping shake thoroughly to suspend any remaining water. Dump the ethanol into the designated flask; wipe all excess water from the outside of the vial with a KimWipe and place vial in the drying rack.

Dilution Procedure for Turbidity Measurements TC "Dilution Procedure for Turbidity Measurements" \f C \l "1" 
  ( The procedure outlined will result in a dilution factor of 2, i.e., the sub-sample will be diluted to ½ the original concentration.  The sub-sample will be split into 2 vials, and water added to each.  The final turbidity will be the average of the turbidity of each vial, multiplied by the dilution factor, thus: (a+b/2)*2=a+b.  CAVEAT: This procedure has been shown to produce results that are up to 30% too low.  Research is required to determine correction factors.
1. Preliminaries

a. Take a turbidity reading as in Turbidity Measurement Procedure steps 1-4.  It is assumed that this original turbidity reading resulted in an over-range reading or the turbidimeter “went blind,” creating the need for this dilution.  Retain the vial (vial A) - do not empty.
b. Prepare a second clean sub-sample vial (vial B).

c. Label a second ISCO bottle with the cloth tape and the data dump number, the station ID and the sample number along with ‘B’.

· This is used to enable subsequent sub-samples to be obtained.  If you are certain that no other sub-samples will be needed, this step can be skipped.

2. Dilution

a. Place vial A in the vial holder rack next to the fixed ruler. Read the height of the water in vial A at the top of the meniscus curve.  Record the value on the data form in millimeters.
b. Pour about ½ of the volume of vial A into vial B, measuring by eye, being extremely careful to not spill any.
· The accuracy of the measurement is not significant since the turbidity of both vials will be averaged.

c. Place vial A in the vial rack next to the fixed ruler and refill the vial with distilled water exactly to the water level measured in step 4. Repeat for vial B.

3. Take the turbidity of both vials as in Turbidity Measurement Procedure step 4. 
4. Calculate the total turbidity by adding the turbidities of each diluted vial and recording this in the appropriate column on the data form.
· Because there are two vials being diluted by ½, the turbidity will be the average of the turbidity of each vial, multiplied by the dilution factor, thus: (a+b/2)*2=a+b.
5. Finishing

a. Rinse the contents of both vials into the second ISCO bottle and clean the vials as in Turbidity Measurement Procedure, step 5.
· If there is no need for a second sub-sampling of the original ISCO bottle vials A and B can be washed back into the original ISCO bottle rather than ISCO bottle B.           ( Once the diluted vials have been rinsed back into the original ISCO bottle the sample is no longer viable for turbidity testing.

b. If ISCO bottle B was used, attach it to the original sample bottle with a rubber band to ensure the two bottles don’t get separated.
Appendix A: Miscellaneous Notes: TC " Appendix A: Miscellaneous Notes" \f C \l "1" 
· The samples should be processed in approximately the same order in which they arrive at the lab.  This limits the amount of evaporation from the bottles, reduces fading of the labels, and generally keeps the processing as parallel to the sampling as possible. Cover the bottles with black plastic to minimize light and fading of the labels.  Adding a label of the arrival date on the plastic reduces the times the bottles get uncovered.  Store bottles in a cool location.  Bottles that have been stored over a month or two may have significant evaporation and growth of algae.  
· Label the side of crates with station name and dump numbers written on masking tape so the information can be read without moving the crates. 

· Some bottles arrive empty or nearly empty. Check the field volume mark on the bottle to see if it was low in the field.  Test for leaks by placing the bottle on paper towels for several hours.  After processing, fill the bottle and place it on its side on paper towels to determine if the sampled leaked through the cap.

· Leave the electronic analytical balance on 24-hours a day, all year.

· Weigh the standard weight after every thirty filters.  Each day when starting to weigh filters,   record the weight in the notebook next to the balance.  Notify the supervisor if any significant changes occur in the result of weighing the standard weight.

· Prepare and weigh 48 new filters periodically, depending on backlog of samples and the size of the crew in the lab. 

· Monitor the number of bottles that are ready to be processed and organize them as you proceed.

· Be aware of data dumps that have a higher priority and process them as directed.

· The sample bottles are very unstable and will easily fall over.  Never remove a bottle cap and set the bottle down to do something else.  Keep the cap on until you are ready to pour the sample into the filter funnel or while getting a total bottle weight.

· Plan the low-mental concentration tasks (e.g. washing or stripping labels) when you feel you will be least alert.

· Turn the oven on first thing in the morning since it takes 45-60 minutes to reach 105°C.  Turn the oven off at night unless the desiccant is re-charging.

· Dry the desiccant overnight at 105°C.  Keep the desiccant cabinet door closed as much as possible and the transfer desiccant quickly. Periodically grease the door seal with silicon lubricant.

Appendix B: Code Definitions TC " Appendix B: Code Definitions" \f C \l "1" 
The “Sample Code” column indicates the quality of the sample and processing procedure. The codes are:

First digit (tracking code)

0. normal TTS sample

1. sample lost

2. sample discarded in field, empty or near empty

3. sample discarded in field, other reason

4. sample discarded in lab, low volume

5. sample discarded in lab, other reason

6. bottle label problem

7. concentration suspect (cross-contamination, etc.)

Second digit (lab quality)

0. Ok

1. organic debris or foreign materials present, but <15% by mass
includes any non-sediment items(e.g.leaves, wood, algae, hair, slug poo)

2. minor weighing or volume errors other than spillage
final weight less than initial weight by less than 0.0005 g and very little sediment is present

3. spilled < 15% of sample volume before weighing bottle
use this when water level differs from field mark by < 15%; before refilling, record sample wt in comments, refill to mark, reweigh, and record as “Total bottle weight” (see manual for more info)

4. spilled < 15% of sediment mass during or after filtering
includes minor spillage transferring sediment to filter
includes loss of sediment when handling filter

5. low volume, less than 150 ml, but processed

6. organic debris or foreign materials present as in code 1, but > 15% of sediment by mass
7. major weighing or volume errors other than spillage 
examples:  final wt < initial wt by more than 0.0005 g, balance malfunction, tare or total bottle weights missing

8. spillage before weighing bottle as in code 3, but > 15% of sample volume (see manual for more info)
9. spillage during or after filtering as in code 4, but > 15% of sediment mass

Ok
organic debris or foreign material present < 15% by mass (see 6)

includes any non-sediment items (examples: leaves, wood, algae, hair, slug excrement, bugs, glass, plastic, etc.) 

minor weighing or volume errors other than spillage (see 7)

· filter final weight less than initial weight by less than (or =) 0.0005 g and very little sediment is present

spilled < 15% of sample volume BEFORE weighing bottle (see 8)

· use this when water level differs from field mark by < 15% before refilling, record sample weight in comments refill to mark, reweigh, and record as “Total bottle weight” (see lab manual for more info)

lost < 15% of sediment mass during or after filtering (see 9)

· includes minor liquid spillage while pouring sample through filter

· includes loss of sediment while handling filter

low volume, less than 150 ml, but processed 

· less than about 4 cms in the bottle – it will be confirmed w/ bottle tare)
organic debris or foreign material present > 15% by mass (see 1)

major weighing or volume errors other than spillage (see 2)
· balance malfunction

· filter final weight < initial weight by more than 0.0005 g

· tare or total bottle weights missing – includes getting the total bottle wt. AFTER pouring, rather than before
spilled > 15% of sample volume BEFORE weighing bottle (see 3)

lost > 15% of sediment mass during or after filtering (see 4)

Appendix C: Computation of Suspended Sediment Concentration TC "Appendix C: Computation of Suspended Sediment Concentration" \f C \l "1" 
These formulas are applicable to both pumped samples and depth-integrated samples, including those made up of several bottles collected at equal width increments across the channel.

Definitions:
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Appendix D: Equipment Calibration and Calibration Checks
 TC "Appendix D: Equipment Calibration and Calibration Checks" \f C \l "1" 
1. Platform Balances

a. Daily, check the calibration of both balances.

b. Be sure the balance has been cleaned and starts with a reading of 0g.

c. Set the standard 100g weight on the platform and allow the balance to settle.

d. Record the weight in the appropriate note book with initials.

e. If the weight is off by more than .1g, notify the laboratory supervisor.

2. Analytic Balance

a. Calibration Check:

i. Before each weighing session check the calibration of the analytic balance using a .1g standard.  The results need only be recorded one time each day, usually the first.
ii. If the balance has been sitting without use for more than four hours it needs to be “exercised” before its calibration can be accurately checked.  Exercise the balance by putting a weight on the pan and removing it, repeatedly 5-10 times.

iii. Be sure the pan has been cleaned and is settled with a reading of 0g with the doors closed.

iv. Place the .1g standard on the pan, close the door and read the weight.  If the weight is off by more than .0001g, exercise the balance some more and re-weigh the standard.  

v. If the weight of the standard is consistently off and additional exercising of the balance doesn’t help, calibrate the balance.
b. Calibration

i. Hold down the “T” button on the Precisa balance until “Calibration” shows on the display.  It will perform an internal calibration that takes several minutes.
ii. Record in the appropriate note book that a calibration has been performed.

iii. Re-check the calibration as in step 2.a.iv.

3. Hach 2100AN Turbidimeter

a. Prepare Standards

i. Remove the <0.1 NTU Standard from the plastic case and set it aside – it should never be shaken. Leave the remaining standards in the case and close the case’s lid.

ii. If the standards have been used within seven days invert the standards in the case 10 times.

iii. If the standards have been sitting undisturbed for longer than seven days shake the standards in the case for 2-3 minutes, then let the standards stand undisturbed for five minutes.

iv. Thoroughly rinse the outside of each vial with ethanol, holding the vial by the top only or with a glove.
v. After drying and immediately before using each standard apply a thin bead of silicone oil from the top to the bottom of the vial.  Use only enough to coat the vial with a very thin layer of oil. After applying the oil carefully wipe the vial down with the black oil cloth using the designated “oily” velveteen side to remove any excess oil. Return the oiling cloth to its plastic bag.

b. Read turbidity of each standard

i. Handling the standard only by the top, insert the vial into the Hach matching up the arrow on the standard with the mark on the Hach sample compartment.

ii. Record the reading on the calibration check form.

iii. If the NTU value is within ±10% of the standard vial value shown on the form the Hach does not need to be recalibrated. If the NTU value is not within ±10% of the standard vial value the Hach does need to be recalibrated.

1) It is suggested that the Hach be recalibrated every three months regardless of the calibration checks.
2) For calibration procedures refer to page four of the Manual Change Notice.
c. After completing the calibration check replace the standards in the plastic case and store it in a safe place.
TURBIDITY/CONDUCTIVITY READING QUICK REFERENCE GUIDE TC "TURBIDITY/CONDUCTIVITY READING QUICK REFERENCE GUIDE" \f C \l "1" 
1. Turn on turbidimeter .5 hours prior to use; put conductivity probe into DI water at least .25 hours prior to use; GET a GLOVE FOR (at least) 1 HAND 

2. GET TOTAL BOTTLE WEIGHT (no cap); check field water mark

3. Using pour spout with a finger covering it, CAREFULLY re-suspend sediment – swirl – DO NOT shake bottles 

4. Using pour spout, positioned over the glass pan in case of spillage, pour sub-sample into vial, cap vial and set aside near the ethanol

5. Remove pour spout and place in the glass pan for later cleaning

6. Insert conductivity probe into sample

7. Clean vial, apply oil while inverting (5x), insert vial into turbidimeter, take turbidity reading (see manual); leave oiling cloth with the velvet side in

8. Record conductivity when conductivity meter shows “READY” 

9. With DI water (if sample will or may be evaporated), rinse the conductivity probe into the bottle then place the probe back in the beaker of DI water

10. With DI water (if sample will or may be evaporated), rinse the sub-sample, vial, funnel and bottle cap and glass pan (if necessary) into the bottle.  

11. Recap the bottle and place in the dark for settling – usually one week.

12.  Clean and dry the glass pan in preparation for the next one.

Quality Assurance Procedures (QA)
Every 30th filter, called a QA, is used to monitor the quality of the filter preparation and initial weight procedures.

QA filters are prepared and processed following the same procedures as regular filters with the following exceptions:

a. When numbering filters to every 30th filter add “Q” after the number and write “QA” on the other side of that filter. These QA filters are highlighted on the initial filter weight form.
b. When a pre-filter weight is established for a QA filter
c. During processing when a QA filter is encountered for the first time it should be processed as other filters but without any sample being poured on it, rinsing it with lab water instead.
d. After the filter is processed as a blank it is weighed along with the other post-filters and the weight is recorded 
e. After it is weighed as a blank, it can then be re-used for sediment and will at that point be out of order.
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