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1.1 SCHEDULING/RESCHEDULING OF CRUISES

accommodate changes due to weather disturbances or equipment mafunctions.

1.0 PROGRAM PLANNING AND REQUIREMENTS
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Sampling cruises need to be scheduled into the Water Quaity Monitoring Module of the
CEDS2000 database (WQM) by the 25™ of the month prior to the sampling event (refer to the OIS WQM
operating manua for specific ingtructions). Once entered into WQM, the schedule may be modified as needed to

If necessary, cruises may be rescheduled to within 2 weeks of the next scheduled cruise for the
rescheduled tributary run.

1.1.1 2006-2007 Tributary Schedule

Month York Rappahannock James Elizabeth
January 3 4 17 18
February 6 8 21 22
March 6 8 20 22
April 3 5 17 19
May 1 3 15 17
June 12 14 26 28
Jly 10 12 24 17
August 7 9 21 23
September 11 13 25 27
October 10 11 23 25
November 6 13 15 8
December 4 11 13 6

1.1.2 Rescheduling

A sampling run that does not take place as scheduled must be rescheduled as soon as
possible. Any sampling run that isrescheduled 2 days or closer to the scheduled date needs
to have thelab notified both by WQM and via e-mail.

1. DCLS needsto be natified both through WQM and via e-mail due to time redraints for

chemica standards utilized with their equipment. Send the emall to:

lvledark@dogs.virginiagov, debbie.paul @dgs.virginiagov, louis.baker@dgs.virginiagov and

cc ed.shaw@dgs.virginiagov. The text of the e-mail should include the region, the type of run

(i.e. Chesgpeske Bay), rescheduled date and the total number of bacterial samples collected

during the run.

2. Phytoplankton and primary productivity samples are collected March through October.
Plankton sample pickup needs to be coordinated with ODU during those months. TRO will
need to coordinate the plankton sample drop-off with ODU or sample pickup with Centrdl
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Officein the event they are unable to ddliver the samplesto ODU. Centra Office must
coordinate PRO’ s sample drop-off with ODU.

3. Whenever possible, USGS will monitor the respective Fal Line ations on the same day as
DEQ. CO will contact USGS in the event of any changes to the DEQ schedule.

4. Whenever possible VIMS will aso conduct their continuous monitoring of the Y ork River on
the same day as DEQ and will be notified by Rick Hoffman of any changes as soon as
possible.

5. Maryland zooplankton collections are scheduled to occur within 3 sampling days of PRO and
TRO water quaity monitoring collections. Willy Burton of VERSAR will be notified when
ather the Pledmont or Tidewater regiond office reschedules due to wegather or equipment
falure,

6. Thefollowing isan outline of protocols, in order of preference, to be used in the event of a
disruption in the sampling schedule:

I.  Problems due to wegther.
A. If occurring prior to sampling:
Option 1 - All regions reschedule the run to the first available day.
Option 2 - Unaffected regions complete sampling as scheduled, affected

regions reschedule to the first available day.
B. If occurring during sampling:

Option 1 - All regions reschedule to run the firgt available sampling day.

Option 2 - Unaffected regions complete sampling as scheduled, affected regions
reschedule to first available day.

[1. Problems due to boat/engine mafunctions.
A. If occurring prior to sampling:

Option 1 - Affected region uses backup boat, if available.

Option 2 - Regions not experiencing a problem adjust their schedules to sample
the stations missed by the affected region.

Option 3 - All regions reschedule the run to first available day.

Option 4 - Unaffected regions complete sampling as scheduled, affected region
reschedule to first available day.

B. If occurring during sampling:

Option 1 - Unaffected regions sample missed stations on day of sampling.
Option 2 - Missed gations are sampled on first available day.

7. Notify CBO.
If disruptions in sampling occur for any reason, the RO should notify CBO and dl labs as soon as

8
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possible. Upon completion of scheduled runs, regiond offices will report work completed viathe Field Summary
Shests, Licor data sheets and WQM data sheets (all forms may be found in Appendix A). Any deviations from
the SOP will be reported via the comment field in WQM and Field summary sheets (if only occurs during asingle
sampling event) or Procedure Modification Tracking Form (if occurs during multiple sampling events or

permanent).

1.2 PERTINENT TELEPHONE NUMBERS

TRO (757)

4082718 Vess cdlular
681-8739 Vehicle cdlular
518-2142 Warehouse
518-2163 Dave Wolfram (0)
482-2923 Dave Wolfram (h)
518-2154 Wick Harlan (0)
423-5263 Wick Harlan (h)
482-2038 Roger Everton (h)
518-2150 Roger Everton (0)

ODU (757)

683-4994 Phytoplankton
laboratory

627-3430 Todd Egerton (h)
481-0755 Dr. Marshdl (h)

PRO (804)

840-9578 cdlular

840-9527 cdlular

527-5065 Lou Seivard (0)
741-3668 Lou Seivard (h)
527-5113 Bill Shanabruch (o)
233-1412 Bill Shanabruch (h)

CBP (804)

698-4385 Cindy Johnson (0)
562-5101 Cindy Johnson (h)
698-4334 Rick Hoffman (o)
935-0698 Rick Hoffman (h)

1.3 LAUNCH /RETRIEVAL SITES

NRO (703)

609-8663 Portable cdlular
609-8661 Vehicle cdlular
583-3911 Jean Classen (0)
583-3892 Lynn Meadows (0)
583-3843 Bryant Thomeas (0)

DCL S (804)648-4480
ext.328 Jay Armstrong (0)
—NTNP and PP analyses
ext.321 Bob Potts (0)

PNC, solids and chlorophyll
ext.141 Lewis Baker (0)

L =launch gte; R = retrieva ste; Note: Prior to 1998 sample drop-off Steswere utilized to ddliver
samplesto the participating labs. The drop-off Stesare listed in Appendix F and may be utilized in cases
wherea DCLS courier is unavailable.

A. York River

PRO:

L - Pamunkey Indian reservation in King William Co. for station 8-PMK034.17
R - Pamunkey Indian reservation in King William Co. for station 8-PMK034.17
L - Department of Game and Inland Fisheries ramp on the end of RT 611 in King and Queen Co. for

8-MPN004.39

R - Department of Game and Inland Fisheries ramp on the end of RT 611 in King and Queen Co. for

8-MPN004.39

L - Private ramp off route 629, in Walkerton for 8-MPN029.08
R - Private ramp off route 629, in Walkerton for 8-MPN029.08

TRO:

L - Public ramp under Coleman Bridge in Gloucester

R - Game Commission ramp on the Mattaponi River in West Point

B. Rappahannock River
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NRO:
L - Little Falls off Route 3 in Stafford County.
R - Little Falls off Route 3 in Stafford County.

PRO:
L** - Garratts Marina, Center Cross, Essex Co. for running upstream.
or
R** - Leedstown Campground ramp, Westmoreland Co. for running downstream.
* *The direction of the Rappahannock run for Piedmont is dependent upon wind direction and speed. The run
isusualy made from Garratts Marinato the Leedstown Campground ramp but may be run from the L eedstown ramp
to Garratts Marinaif the wind is from the northwest and greater than 15 kn.

TRO:
L - Locklies Marinaoff Rt. 3 near Topping, VA.
R - LockliesMarinaoff Rt. 3 near Topping, VA

C. James River

PRO:
L - Private ramp, formerly Helen's Hideaway, off Rt. 623, Charles City Co.
R - Osbourne Department of Game and Fishery ramp in Henrico Co.

TRO:
L - Willoughby Bay Marina
R — Jamestown Marina, Powhatan Creek

D. Elizabeth River

TRO:
L - Jordan Bridge
R - Jordan Bridge

14 STATION SAMPLING ORDER
Note: Sampling isto begin at the mouth of thetributary and proceed sequentially upstream.

The order of priorities for sampling regime should be asfollows:
1) Whole river same day,
Whole river sampled upstream low dack water sequence.
2) Whole river same day,
Whole river sampled upstream sequentidly.
3) Whole river same day,
Each region sampling upsiream sequentialy.
4) Wholeriver same day,
Most regions (or sations) sampling upsiream sequentialy.
5) Wholeriver over severa days,
Each day sampling upstream sequentialy.

In generd, it is understood thet the regions sample in the following manner (recognizing the
aforementioned sampling priorities):
On the James River # 2 is observed. Both TRO and PRO are able to sample in time sequencing
fashion, sampling from downstream to upstream order.

10
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Onthe York River # 4 isobserved. Since the PMK and MPN station sampling involves 3 trailer
launches, PRO a so has aways sampled them in downstream order to finish the runs before
dark.

On the Rappahannock River # 4 is observed. Safety consderations prevent NRO from sampling
their ssgment of the Rappahannock River sequentidly to PRO but NRO does sample their
segment of the Rappahannock sequentidly upstream. Additiondly PRO sometimes runs their
portion of the Rappahannock sequentialy downstream if the wind is greater than 15 kn out of
the northwest.

15 STATION LOCATIONS (NAD83)
Note: Station latitudes and longitudes listed in this table are those utilized by the regions for sample
collections. Some may differ from the legacy Storet database latitudes and longitudes.

A. PRO
Station Name Latitude Longitude Latitude Longitude
River Basin (deg.,min.,sec.) (deg.,min.,;sec.) | (decimal deg.) (decimal
River Mile CBP Format NADS3 NADS3 deg.)

3-RPP0O31.57 RET3.2 37°48 41.7" -76° 42' 430" 37.81158 -76.71195
3-RPP042.12 RET3.1 37°55 02.3" -76° 49 19.9" 37.91730 -76.82220

Rappahannock

River 3-RPP051.01 TF3.3 38°01' 06.5" -76°54' 334" 38.01847 -76.90928
3-RPP064.40 TF3.2A 38°06' 06.6" -77° 03 17.4" 38.11295 -77.05482
2-CHK006.14 . . . o
(Chickahominy River) RETS5.1A 37°18 443 76° 52' 36.2 37.31230 76.87672
2-IM055.94 TF5.6 37°16'21.8" -76° 59 26.1" 37.27272 -76.99057
2-IM S069.08 TF5.5A 37°18 05.9" -7T7° 07 42.2" 37.30165 -77.12840

) 2-IMS075.04 TF5.5 37°18 455" -77° 13 58.1" 37.31265 -77.23283

James River
ZA 1.53 . TF5.4 37°18 44.64" -77° 17 28.78" 37.31240 -77.29133
(Appomattox River)
2-IMS099.30 TF5.3 3724 11.2 -77° 23 33.8" 3740310 -77.39272
2-IMS104.16 TF5.2A 37° 27 000" -77° 25 07.8" 37.45000 -77.41883
2-IMS$110.30 TF5.2 37°31' 49.8" -77° 26 02.4" 37.53050 -77.43400
&M PNOO439 RET4.2 37°34' 165" -76° 47 49.7" 3757125 -76.79715
(Mattaponi River)

York River 8-MPN029.08 TF4.4 37°4322.1" -77°01'32.38" 37.7228 -77.02566
&PV K034'17. TF4.2 37°34' 480" -77°01' 16.6" 37.57999 -77.02128
(Pamunkey River)

B. NRO
River Basin Station Name Latitude Longitude Latitude ‘ Longitude ‘

11
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River Mile CBP Format (deg.,min.,;sec.) | (deg.,min.,sec.) (decimal deg.) (decimal deg.)
3-RPP080.19 TF3.2 38°10'31.9" -77°11'16.3" 3817553 -77.18786
Rappahannock | 3-RPP091.55 TF3.1B 38’ 14' 465" -77° 13 59.9" 38.24625 -77.23331
3-RPP098.81 TR3.1E 38°14' 40.6" -77°19' 30.3" 38.24461 -77.32508

12
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C.TRO
Station Name
River Basin Latitude Longitude Latitude Longitude
River Mile CBP (deg.,min.,sec.) | (deg.min.;sec) | (decimal deg.) | (decimal deg.)
Format
3-RPP010.60 LE34 37°37 48" -76° 26 415" 37.63189 -76.44486
3-CRR003.38 g ] P .
Rappahannock (Corrotoman River) LE33 37°41'183 76° 28 279 37.68842 76.47442
River
3-RPP017.72 LE3.2 37° 40 08.9" -76° 33 017" 37.66914 -76.55047
3-RPP025.52 LE31 37°45 333" -76° 36'57.3" 37.75925 -76.61592
2-EL1002.00 \ " . "
(Elizabeth River) LE5.6 36°54' 164 76° 20 18.1 36.90456 76.33836
2-IMS005.72 LE54 36°57 175" -76° 23 33.9" 36.95486 -76.39275
James River 2-IMS013.10 LE53 36°59 25.6" -76° 28 31.6" 36.99044 -76.47544
2-IMS021.04 LE5.2 37°03 216" -76°35' 350" 37.05600 -76.59306
2-IMS032.59 LE5S.1 3712107 -76° 38 540" 37.20297 -76.64833
2-IMS042.92 RET5.2 37°12' 106" -76° 46 55.9" 37.20294 -76.78219
8- YRKO001.64 LE4.3 37°14'02.1" -76° 25'51.4" 37.23392 -76.43094
8- YRKO011.14 LE4.2 37° 17 256" -76°34 412" 37.29044 -76.57811
York River
8- YRK022.70 LE41 37°2507.8" -76° 41' 285" 3741883 -76.69125
8- YRKO031.39 RET4.3 37°30'3L.3" -76° 47 20.0" 37.50869 -76.783889
&PM K006'36. RET4.1 37°31'32.3" -76°52' 034" 37.52564 -76.86761
(Pamunkey River)
Elizebeth River | , ceenpog EBBOL 36°509.996" 76°1440" 3683611 -76.24444
2-EL1004.79 ELDO1 36°51'56" -76°19'44" 36.86556 -76.32899
2-EL1006.92 ELEO1 36°5053.98" -76°1753" 36.84833 -76.29806
2-LAF003.83 LFBO1 36°5321.7" -76°16'53.2 36.8894 -76.2814
2-LAF001.15 LFAO1L 36°54'29.6" -76°1852.7" 36.9082 -76.3146
2-WBEO004.44 WBB05 36°4945" -76°2345" 36.82917 -76.39583

13
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1.6 PLANKTON PRODUCTIVITY SAMPLE PICKUP/DROP OFF PROCEDURES

Sample Delivery

Samples collected by PRO are to be picked up by at O.D.U. onday of collection. TROwill deliversthe samplesto
room 114, Mills Godwin Life Science Bldgon theday of collection. Accessto the plankton lab isby therear entrance
(by loading dock), adjacent to parking lot, access from Elkhorn St. (Hampton Blvd., to 43° ., to Elkhorn). Al
delivery times need to be confirmed with ODU Phytoplankton Lab personnd on that day. The Lab phoneis 757-
683-4994. In emergencies, and inability to deliver cooler ontime, contact Phytoplankton Lab, if no answer contact
Todd Egerton (757-627-3430), or Harold Marshall (757-481-0755).

PRO cdll phones: (804) 840-9578
(804) 840-9527

TRO coordinates their sample drop off directly with ODU.
PRO coordinates their sample drop off with CO personnd who coordinate sample drop off with ODU
Directions for PRO sample pickup/ddlivery are asfollows.

Rappahannock River

ODU meets PRO at L eedstown Campground at 1:00 pm and returnswith samples
to ODU (approximate dr op-off time 5:00-5:30 pm)

Leedstown Campground islocated on State Route 637 (Westmor eland County M ap)
Totd Driving time: gpproximately 3 hrs.

York River:

ODU meets PRO at the Pamunkey Indian Reservation at 11:30 am
Directions (King William County Map):

The Indian Reservation camp is located at the end of State Route 1400.
Alternate pick up steisthe public boat ramp at the end of State Route 672
Totd Driving time: 2 hr. 15 min.

James River

ODU meets PRO at Hopewell City Ramp off Route 10 at 2:00 pm
The Mainais straight across from the end of Riversde Loop Dr.
Drivingtime: 2 hrs 15 min.
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2.0 PRE-CRUISE PREPARATIONS

In preparation for a sampling run where field measurements are to be taken, be sure that operating
manual ingructions have been followed concerning preventive maintenance and cdibration for al equipment
to be used. Where possible, backup instruments and/or sample collecting strategies should also be prepared
and taken in the field (see Section 2.7)

2.1 PNC FILTER MUFFLING

Note: To prevent re-contamination of the “muffled” filters do not carry them over from
month to month. Muffle fresh 25-mm filtersfor the first cruise of each month and
throw out any unused filters after the last cruise of the month.

1) Pre-determine the number of 25 mm diameter, 0.7 um pore sized, Gelman type A/E glass fiber filters
needed for the particular field event and place them on duminum foil tray or in aporcdain crucible. One
filter is required for each sample to be obtained and one to two additiona dry muffled filters are required
by DCL S for the determination of background carbon content.

2) Pacetheduminumfail tray or crucible containing the filters in the muffle furnace, dose and laich the

door.

3) Set the temperature on the furnace to 500 Celsius degrees.

4) Bakethefiltersfor 15 minutes.

5) After 15 minutes, remove the filters from the furnace and alow them to cool in a desiccator for severa

hours.

6) Placethefiltersin aplastic sngp - lid box with dessicant.

Replace dessicant as needed (usually when the blue color of the gel lightens).

Important points regarding filters:
“ Muffling time and oven temperature are critical - do not over-bake or under-bake the filters.

It is advisable to muffle extrafilters to dlow the filtration of additiond samplein the case of accidentd loss.

2.2 HYDROLAB CALIBRATION
NOTE: Besureall componentsthat will be used during field-testing are calibrated together.
The sonde, cable and display unit must remain asa “unit”. 1f any components are changed after

calibration, the system must be integrated by recalibrating before using.

Hydrolabs need to be calibrated on the morning of each run and checked for drift upon
completion of each run.

Also, hydrolabs may vary within aregion and between regions and as such the assembly of the
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units may be somewhat different to those listed below. Follow the manufacturer’sinstructionsfor
assembly if different from those listed below. However, follow the calibration procedure listed below as
closely aspossible.

2.2.1 “Unit” Assembly

1. System Components
The four basic components of the Hydrolab water quality multiprobe are the probe, the display
unit, the sample circulator and the auxiliary battery pack. The field datalogger is an optiona
accessory.

a Themultiprobe, in its sedled high pressure housing, contains dl of the sensors for temperature,
dissolved oxygen, conductivity, pH, depth, and dl the eectronic circuits that are required for their
operation.

b. The display unit operates at the opposite end of the data cable from the multiprobe. Depending
upon the setting of its function key, the display unit sends signd's down the cable directing the
multiprobe to make a measurement of the selected parameter.

c. Thesamplecirculator is an eectricaly powered magnetic sirrer smilar to laboratory magnetic
dirrers. It isencased in aweighted, high-pressure housing, which permits underwater operation.

d. The auxiliary battery pack boosts the voltage of the existing batteries (up to 12 volts) such that the
entire system can perform.

2. Assmbly

a. Visudly check equipment.

Ensure that the dectrica connectors of the Display Unit, Cable and Sonde are free from grit, mud
and moisture.

b. Connect cable to Sonde.

Connect Sonde (multi probe) to the data cable (50-m line) usng the 6-pin black rubber plug on
theline. Theraised dot on the surface of the plug corresponds to the largest of the Six pins on the
Sonde. Align these for proper connection and make sure the connection istight.

c. Connect cable to display unit.

Connect opposite end of data cable to the display unit where labeled “Multi probe/charger”.
Align corresponding teeth and grooves on the connectors. Once mated, twist outer lock ring until
the plug “dicks’ into place.

2.2.2 Operation Checks

1. Turn on digplay unit to ensure the unit isworking properly.
Press the On/Off key on the display unit. After afew seconds, readings should appear on the
LC display. If another message appears, “1 or E” for example, refer to the troubleshooting
portion of manufacturer’s Operating Manudl.

2. Check battery level.
With the display unit on, press “ Screen” to check battery levd. If below 11 volts, replace the
batteries or connect an auxiliary battery pack before cdlibrating the insgrument.

3. Check magnetic impeller rotation.
Ensure that the magneticaly coupled impeller on Stirrer base is properly lubricated and rotating
fredy on its shaft. Any obstruction to smooth rotation of the impeller may cause erratic D.O.
measurements and excessive power drains to the battery.
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4. Turn the digplay unit switch to OFF.

2.2.3 Preparation of Standards

Note: Before preparing the standards, the desired conductivity range should be
determined based on the expected range of ambient values. Dilute prepared 1 Molar KCI
stock solution to desired molarity using appropriate volumetric glassware.

A. Preparation of 1 Molar KCI Stock Solution

1. Caefully weigh out 74.557 grams of reagent grade KCl salt on the balance.

2. Transfer the salt to a 1000-ml volumetric flask and fill to the mark with DI water.

3. Gently agitate solution until the KCl is completely dissolved.

4. Label a1000-ml rectangular storage bottle while waiting for the sdlt to dissolve. Write“1
M KCI Stock Solution”, your initids and the date prepared.

5. Trandfer the prepared solution to storage container.

B. Preparation of Working Standards

1. 0.1 Molar KCI Standard Solution

a Measure out 100 ml of 1 Molar stock solution using aclass A 100-ml volumetric
flask.

b. Transfer to a 1000-ml volumetric flask.
Rinse the 100-ml flask twice with DI water, pouring rinse into a 1000-ml flask.

c. Fill the 2000-ml flask to the mark with DI water.

d. Gently agitate the solution and transfer to a 1000-ml rectangular storage bottle

e. Labd container with “0.1M KCI”, your initids, and the date prepared.

2. 0.05Molar KCI Standard Solution
a Measure out 50 ml of 1 Molar stock solution usng aclass A 50 ml volumetric flask.
b. Transfer to a 1000-ml volumetric flask.
Rinse the 50-ml flask twice with DI water, pouring rinse into a 1000-ml flask.
c. Fill the 2000-ml flask to the mark with DI water.
d. Gently agitate the solution and transfer to a 1000-ml rectangular storage bottle.
e. Labd container with “0.05M KCI”, your initials, and the date prepared.

3. 0.01 Molar KCI Standard Solution
a Measure out 10 ml of 1 Molar stock solution using aclass A 10-ml volumetric pipette.
b. Transfer to a 1000-ml volumetric flask.
Rinse the 10-ml pipette twice with DI water, pouring rinse into a 1000-ml flask.
c. Fill the 2000-ml flask to the mark with DI water.
d. Gently agitate the solution and transfer to a 1000-ml rectangular storage bottle.
e. Labd container with “0.01IM KCI”, your initids, and the date prepared.

2.2.4 Calibration of Parameters
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Note: DO NOT turn off the display unit a any time during the cdibration procedure. The newly
cdibrated data will not be saved if the unit is turned off.

Note: Follow the parameter calibration order as given below. The calibration
order for the following sections follow the manufacturer recommendations and
ther efore differ between instruments accordingly.

Note: Each region maintains a calibration log book in which al deta pertaining to each calibration,
post cruise calibration checks or maintenance procedures are entered. After the cdibration of each
parameter record the calibrated parameter value in the calibration logbook and be sure to store the data
utilizing the display unit.

A.

Hydrolab H20 and DS3

Dissolved Oxygen

Note: Thisisthemost difficult and the most critical calibration to be performed.
Because other parameters are calculated based on the DO value, the DO cdibration must be
performed firgt.

1.

7.

Replace the multiprobe storage cup with the bottomless calibration cup.
Take specid care not to bump the probes with your hand or cup as this may result in damage
to the probes.

. Visudly ingpect the membrane on probe tip.

Check the membrane for wrinkles, bubbles, tears, dirt or other damage. If present, service
the probe in accordance with manufacturer’s operation manud. It is, however, good practice
to replace the membrane on aregular schedule, before trouble becomes vishble. Also,
frequent eectrolyte changes will maximize the life of the sensor.

. Fill cdibration cup with DI water.

Use only DI water that has been alowed to equilibrate to room temperature in a container.
DO NOT USE DI WATER FROM THE TAP. Thiswill greetly enhance the equilibration
time for calibrations and post cruise cdibration checks.

With the multiprobe oriented so that the sensors are pointed toward the ceiling, fill the
cdibration cup with DI water until the water isjust leve with the o-ring used to secure the
membrane. Lock the probe tightly into the calibration stand, making sure the probe unit top
plug is not pressed into stand base.

. Remove droplets of water from the membrane and cover cdibration cup.

Using the corner of atissue, carefully remove any water droplets from the membrane (DO
NOT apply pressure to surface) and cover the open top of the calibration cup to prevent air
currents from affecting cdibration.

Using a barometer, record the laboratory barometric pressure (in mm Hg) in the logbook.
Turn on unit with the “ON/OFF"_button and wait for sabilization.

Wait for 5 minutes to alow air in the cup to become water saturated. The sensor isready for
cdibration once the readings have stabilized.

Record the temperature from the Sonde in the logbook.

8. Writetheinitid DO vaue shown on the display unit in the logbook.

0.

Determine the Theoretical DO value,
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Determine the oxygen solubility in the air according to temperature and pressure from the
table in the Operator’s manua (or use the Theoretical DO table in Appendix B) and record it
in the logbook in the " Chart" column.

10. Calibrate the Sonde for DO.

Press “calibrate’, right arrow over to “%” and press “enter”. Use Up, down, right, and left
arrows to key in the barometric pressure in mm Hg. Press“enter” and use |eft arrow key to
choo=“Y” (yes) to save cdibration. The unit will send aDO vaue (mg/l) to display record
thisvdueinthelogbook. Note: to convert inches of Hg to mm Hg multiply the
number of inches by 25.4.

11. Check percent saturation.

Press “screen” and note that % Sat equals 100.0 for correct DO cdibration.
12. Compare the value of the chart DO determined in step 8 from the Theoretical DO table
(Appendix B) to the Sonde value of DO. They must compare within 0.5 mg/l.

13. Look at the previous post cruise caibration for the instrument. If the post cruise calibration
was out of range by 0.5 mg/l and the maintenance was performed on the instrument then the
DO saturation check must be conducted in the fied that day to ensure the instrument
problem was corrected and to confirm the instrument is performing properly (seestep 6in
section 3.2.2 for verticd profile)

Specific Conductance

Note: Readings are most accurate when they lie within the calibrated range.
Determine the range of values expected in the field prior to cdibration.

1.Rinse the sensors.
Without removing the cdibration cup, invert the probe and drain the DI water completely.
Rinse the sensors twice with asmal portion of the specific conductance standard chosen for
cdibration, discarding the rinse each time.

2.Fill the cdibration cup withfresh standard.
With the multiprobe pointing toward the calling, fill the cdibration cup with fresh sandard
solution to about one centimeter below the top. The standard solution should cover the
entire sensor. Be sure no bubbles are trapped in the bores of the cellblock.

3.Allow specific conductance to sabilize.
The sensor is now reedy for cdibration.

4. 15. Record the specific conductance vaue currently displayed into the logbook.

5.Cdlibrate the Sonde to the specific conductance of the standard solution.
Press “calibrate’, use left arrow key to choose “C” and press “enter”. Use the up, down,
left and right arrows to enter the value of the specific conductance standard. Press “enter”.
Use the left arrow key to choose “Y” (yes) to save cdlibration. The unit will send the
standard vaue to display. Record the displayed vaue in the logbook.

6.Transfer the stlandard solution to a Storage bottle.
Transfer the standard solution from the calibration cup to a storage bottle for use asarinsng
solution (for step 1) for the next specific conductance cdibration or post cruise cdibration
check. Discard after use asarinsang solution.

Note: The following table shows severd potassum chloride solutions and their specific
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conductance values.
KCl Molar Specific Conductance
Concentration (mslem)

05M 58.640

01M 12.900

0.05M 6.668

0.01M 1413

0.005 M 0.718

0.001 M 0.147

pH

Note: Cdlibrate the instrument with pH buffer that brackets the range of values anticipated in the
fidd.

1.Rinse the cup and sensors with DI water.
Fush the cdlibration cup and sensors thoroughly 3 times with DI water.

2.Rinse sensors with zero (pH 7.00) buffer solution.
Rinse the sensors with fresh pH 7.00 buffer solution (or buffer solution saved from a
previous pH calibration) to saturate sensors. Discard the buffer after each rinse.

3.Hll cup with sufficient Fresh pH 7.00 buffer to cover the sensor.

4. Allow two minutes for therma equilibrium.

5.Write down theinitid reading in the logbook.

6.Cdlibrate the sensor to the zero buffer solution.
Press“calibrate’, “enter” and “P’. Use up, down, left and right arrows to enter the pH of
the zero standard (7.00) and press “enter”. Useleft arrow to choose“Y” (yes) to save the
cdibration. The unit will send azero pH vaueto the display. Record the displayed vauein
the logbook.

7.Trander the remaining buffer to a sorage bottle.
Trander the buffer from cadibration cup to storage bottle for use as arinse (Step 2) in future
pH calibrations. Discard the buffer after usng it asarinse,

8.Rinse the cup and sensors with DI water.
Thoroughly flush the calibration cup and sensors with DI weter twice.

9.Rinse the cup and sensors with dope buffer (pH 10.00 or pH 4.00) solution.

10. Rl the cdibration cup with Fr esh buffer and wait for equilibrium.
Fill the cdlibration cup with enough dope buffer to cover the sensor and wait for therma
equilibrium.
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11. Write down theinitid reading in the logbook.
12. Cdibrate the Sonde for the dope buffer.
Press“cdibrate’, “enter”, and “P’. Use the up, down, left and right arrows to enter the pH
of the dope standard. Use left arrow to choose “Y” (yes) to save cdibration. The unit will
send adope pH vaueto display.
Record the displayed vaue in the logbook.
13. Pour buffer into a storage bottle for later usein the rinsing step of a pH dope cdibration or
post cruise calibration check
14. Hush cdibration cup and sensors thoroughly three times with DI water.
15. Turn the ingtrument off.
16. Replace the storage cup.
Place a sufficient amount of tap water in the storage cup to keep the DO membrane moig.
Do not alow the water to come in contact with the sensors as an ionic gradient may
develop resulting in dilution of the eectolyte solutions.

Depth
Note: The depth needs to be cdibrated in thefield just prior to sampling the first Sation. See
Chapter 3 for detalls.

Temperature

Centra office personnd will conduct temperature checks for multiprobes againgt an NIST
certified thermigtor annudly when conducting Ste vigts.

Regions should check the temperature probe againgt another multiprobe instrument's
temperature probe semi-annudly. If adiscrepency should occur (temperatures are not +/-1 °C)
contact Central office so that the probes can be checked againgt an NIST certified thermistor as
soon as possible. If thereis good agreement between the insruments, then Central office
personnd will check the instruments againgt an NIST certified thermistor as planned.

1. Thetemperature check should be conducted in an ice/water mixture (e.g. 4 °C) and at a
warm water temperature that will best gpproximate the highest ambient temperature expected
to be sampled (e.g. 25-30 °C). The probe(s) and/or NIST certified thermistor are lowered
into the mixtures smultaneoudy and read.

2. Send the hydrolab unit back to the manufacturer for temperature cdibration if the thermistor
and Hydrolab values differ more than 0.5 °C.

B. Hydrolab Data Sonde 4, Datasonde 4a, and MiniSonde

Conductivity
Conductivity requiresatwo-point calibration. Cdibrate your sensor to “0” firg, then to the
vaue of the dope standard.

1. Rinsethe sensorswith DI water vigoroudy for 6 seconds.
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Discard the rinse water, and repest.

2. Dry the conductivity probe opening with O tip or soft cloth.
3. Cdlibrate the sensor to zero.

Sdect "setup/cd” then "cdibrate” then "Sonde” then " SpCond:us/cm”* then “ Select”.
Sdlect the number "0" using the arrow key and select “done’. Press any key and select
“go back”. SpCond will read 0.0

4. Rinsewith the conductivity sandard you are using for the dope cdibration.

Discard the rinse solution.

5. Compledy fill the cdibration cup with this Sandard.

The DO sensor must be covered. Allow the unit to equilibrate until the conductivity
reading is stable.

6. Recordtheinitid vauein the logbook.

Cdlibrate the sensor to with the dope standard.

Sdect “ Sonde’ then “SpCond: us'em”. Using the arrow key, enter in the vdue of the
standard in use and press “done’. Press any key and sdlect “go back”. SpCond for the
12.89 standard must be within 0.5 umhos/cm of the value of the sandard and for the
58.6 within 1.00 umhos/cm of the standard.

Rinse the sensors with DI water vigoroudy for 6 seconds.

Discard the rinse water, and repest.
Rinse the sensors using the “ zero” buffer.

Rinse the sensors with a buffer solution between 6.8 and 7.2. Discard the rinse.
Fll the cd cup with Fresh buffer.

Use enough zero buffer to ensure the pH sensor is covered. Allow readings to stabilize.
Record the initid reading in the logbook.
Cdibrate the sensor to the zero buffer.
Sdect "setup/cd”, "cdibrate’, " sonde’ then use the down arrow key to find * pH:units’ and
“sdect”. Using the arrow key, enter the vaue of the standard being used and select ”done’.
Press any key and sdlect “go back”. Allow the pH reading to tabilize.
Record the cdlibration pH vaue in the logshedt.
The pH reading must be within 0.3 SU of the standard.
Rinse the sensor with DI water and discard.
Rinse the sensor the “dope’ buffer.

Rinse the sensor with the 4 or 10 buffer solution. Discard the rinse solution.
Fill the cd cup with Fr esh dope buffer.

Fill the cdibration cup with sufficient dope buffer solution to completely cover the pH sensor
and dlow the readings to Sabilize.
Record the value in the |ogbook.

Cadlibrate the sonde to the dope buffer.

Sdlect "setup/cal”, ”sonde’ and then use the down arrow key to find “pH:units” and “select”.
Using the arrow key, enter the value of the standard being used and select "done”. Press any
key and select “go back”. The pH reading must be within 0.3 SU of the standard and stable.
Record the calibration pH vaue in the logshest.

Dissolved Oxygen
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1. If thedrculator ison, turnit off.

Sdect "setup/cd”, "setup” and "sonde”. Using the arrow key to chose "circulator: Off/On”,
press "select”. Sdect the number 0 using the arrow key, press "sdect” then "done".
Fill the cal cup with DI water.

Fill the calibration cup to just below the O-ring of the DO probe.

3. Remove any water droplets from the DO membrane.

Using a Kimwipe or other soft towel, carefully remove any water droplets fromthe DO
membrane. Do not apply pressure to the membrane.

4. Allow ingrument to gabilize.

Cover the cd cup loosdly with the plagtic storage lid, and dlow unit to equilibrate until

temperature reading is stable. Record the temperature from the Sonde in the logbook.

Record the DO vaue from the display unit in the logbook.

Record the Barometric Pressure from the Sonde in the logbook.

7. Determine the Theoretical DO vaue.

Determine the oxygen solubility in the ar according to temperature and pressure from the
table in the Operator's manua and record it in the logbook in the "Chart” column.

8. Check DO% Saturation.

Sdect “ Sonde’ then “DO%: Sat”. Enter the value of the current barometric pressurein
mmHG. Press any key and select “go back”. The DO% reading should be close to 100%.
9. Compare the value of the chart DO determined in step 8 from the Theoretica DO table
(Appendix B) to the Sonde vaue of DO. They must compare within 0.5 mg/L.

10. Turn the power off.

11. Replace the storage cup.

Pace a sufficient amount of tap water in the storage cup to keep the DO membrane moist. Do
not alow the water to come in contact with the sensors as an ionic gradient may develop
resulting in dilution of the dectolyte solutions.

12. Look at the previous post cruise cdibration for the instrument. If the post cruise cdibration
was out of range by 0.5 mg/l and the maintenance was performed on the instrument then the
DO saturation check must be conducted in the field that day to ensure the instrument problem
was corrected and to confirm the instrument is performing properly (see step 6 in section 3.2.2
for verticd profile)

N

o

o

Depth
Note: The depth needsto be calibrated in the field just prior to sampling the first station. See
Chapter 3 for detalls.

Temperature

Centrd office personnel will conduct temperature checks for multiprobes against an NIST
certified thermigtor annudly when conducting Site visits.

Regions should check the temperature probe againgt another multiprobe instrument's
temperature probe semi-annudly. If adiscrepency should occur (temperatures are not +/-1 °C)
contact Central office so that the probes can be checked against an NIST certified thermistor as
soon as possible. If there is good agreement between the instruments, then Centrd office
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personnel will check the instruments againgt an NIST certified thermistor as planned.
1.The temperature check should conducted in an ice/water mixture (e.g. 4 °C) and at awarm
water temperature that will best gpproximate the highest ambient temperature expected to be
sampled (e.g. 25-30 °C).The probe(s) and/or NIST certified thermistor are lowered into the
mixtures smultaneoudy and read.
2. Send the hydrolab unit back to the manufacturer for temperature cdibration if the thermistor
and Hydrolab vaues differ more than 0.5 °C.

Barometric Pressure

To check if the Minisonde or Datasonde Barometric Pressure should be calibrated compare the
instrument va ue to the barometric pressure in mmHg read from a barometer.

If abarometer isnot avallable it can be estimated usng the following formulac BP=760-
2.5(A+/100) where*Ay’ istheloca dtitude above sealeve in feet.

If the BP valuein the Surveyor differs +10% from ether the barometer value or the estimated
vaue, the sensor needs to be calibrated.

For calibration, a corrected barometric pressure should be obtained from a barometer (mm Hg)
or from the local westher bureau (inches Hg). (convert the inches of Hg to mm Hg by multipling it
by 25.4). Plug the corrected barometric pressure from the barometer or loca westher bureau in
mm Hg into the following formulato obtain the uncorrected BP that will be used in the cdibration:
uncorrected BP = corrected BP-2.5(A#/100)

CALIBRATION:
1) Disconnect the surveyor from the datasonde/minisonde.
2) Turn on the surveyor.

3) Sdect “ setup/cal”

4) Sdect “cdibration”

5) Sdlect "BP Svr4: User cd™ and press select

6) Using the arrow key, to enter the uncorrected BP in mmHg cdculated above and press
done

PREPARATION FOR USE

1) If the short calibration cable is used for cdibration, switch the cdibration cable to alonger
cable.

2) Remove the storage cup from the sonde, screw on the sensor guard

2.3 CLEANING FILTRATION EQUIPMENT:

Note: Do not use deter gent to clean any of thefilter equipment or sample bottles utilized for
filtrate as deter gents can contain contaminants.

1. Take down al towers, graduated cylinders and tweezers and put in the lab for cleaning.
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2. Observe al safety precautions.
All safety measures, necessary with the use of acid MUST be enforced. This includes the use of skin
protection, such as rubber gloves, full-face shidd, apron and footwear, aswell asrindgngin an
adequatdly ventilated area.
3. Clean onepiece & atime.
. Rinse and dirip dl towers and graduated cylinders.
Rinse dl towers with DI water, gtrip them with 25 ml of 10% HCI and rinse 3 times again with DI
water. Rinse and drip the graduated cylinders in the same manner as the towers using approximately
10% of the totd volume of the graduated cylinder of 10% HCI. A brush may be needed to remove
any remaning sediment.
5. Rinedl utenslswith DI water 3 times (e.g. forceps).
6. Water will be trapped in the filtering gpparatus. Use the flexible tube from the water collection tank
to suck up water from inside the towers.
7. Store the clean filtration equipment in amanner that prevents contamination (e.g. covered in duminum
foil or plastic)

IN

2.4 CLEANING THE LICOR SENSORS:

The Licor sensors must be kept clean from scum and hard water deposits. Prior to each cruise clean the
LICOR sensors with a soft cloth or sponge, water and mild diluted detergent (such as Liquinox®). Be
sure not to scratch the surface of the sensor. Vinegar can be used to remove hard water deposits
from the diffusor eement.

2.5 FILTERSAND DI WATER:

1. 47 mm diameter, 0.7 um pore Sze glass Whatman GF/F filters (per station, 1 + will be needed per
PP sample and 1-3 per chlorophyll sample depending on water turbidity).

2. 25 mm diameter, 1.0 um pore size Gelman type A/E glass fiber filters (pre-muffled) for PNC (one
per sample). Reminder: PNC filters are to be prepared fresh a the beginning of each month.

3. Fill two 5-gdlon Carboy bottles with fresh DI water for equipment blanks.

4. FHll at least 1 gdlon with additiona DI water for ringng filtration equipment between samples.

5. Keep agpare container of DI water in the vehicle.

2.6 SAMPLE BOTTLE PREPARATION:
All 250 ml and 2 liter brown bottles (new and reused) need to be acid washed with 10% HCL and triple
rinsed with DI water prior totheir usein thefidd.

1. Bottles needed per station:

2 - acid washed and rinsed 250 ml NTNP bottles

1 - 1 gdlon cubitainer sample containers for surface solids andysis

1 - 1 quart cubitainer sample container for bottom solids analysis

2 - acid washed and rinsed 2 liter HDPE brown bottles
2. 1- 2 complete extra sets of bottlesin case of contamination or mishap.
3. Bottles needed for QAQC procedures:

a. Equipment blanks:

1 - acid washed and rinsed 250 ml NTNP bottle
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1 - gdlon cubitainer for solid analyses

1 - 1 gt. sample container for solid anadyses

1- acid washed and rinsed 2 L brown HDPE bottle for filters and filtrate andyses
b. Duplicate samples:

1 - acid washed and rinsed 250 ml NTNP bottle

1 - 1 gdlon cubitainer for solid analyses

1 - 1 gt cubitainer for solid andlyses

1 - acid washed and rinsed 2 L brown HDPE bottle for dl filter and filtrate andyses

4. Rinse, strip with 10% HCI and rinse 3 times with DI water al 250 ml NTNP bottles and al reusable

large containers to be utilized in the collection of samples (e.g. %2 gdlon containers and 2-liter HDPE
bottles) and their caps. Replace the caps to sed bottles until their use.

2.7 PETRI DISHES, SHEETSAND TAGS:

1. Per gstation:
1 WQM Fied sheet
9 sample tags
4 Petri dishes (Aluminum foil may be subgtituted for petri dishes)
1 square Aluminum fall
2. QAQC:
Equipment blanks
2 Petri dishes (Aluminum foil may be subdtituted for petri dishes)
5 sample tags
1 square Aluminum foil
Duplicate samples
4 Petri dishes (Aluminum foil may be substituted for petri dishes)
5 sample tags
1 square Aluminum fall

3. For each sample to be collected fill out a sample tag with station, date, depth, unit code, collector’'s
initids, group code and container #.

4. For each dtation where petri dishes are utilized label 2 Petri dishes with green tape and a sampletag
and 2 Petri dishes with blue tape and asample tag. If duminum foil is utilized be sure each sampleis
clearly marked and the labels are placed on the foil such that the group codeis clearly vishleto
centra receiving personnd a DCLS.

5. Take 10 extra Petri dishes or duminum foil squares, sheets and tagsin case of contamination or

mishap.
2.8 COOLERSAND TEMPERATURE TESTING BOTTLES

Be sure to take enough ice in coolers to cool samplesto 4° Cecius and maintain them at that temperature.
If necessary, place additiona ice on the samples upon returning to the regiond office. Sample
temperatures must be 4° Celcius when processed by DCLS Central receiving personne. A bottle of
colored water as supplied by DCL S for temperature testing must be placed in each cooler prior to
sample collection. Samplesin coolers not containing the colored water bottles will be rgected. Samples
will dso be rejected if the colored water is found not to be at 4° Celcius upon arriva to DCLS.
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2.9 BACKUP SAMPLING EQUIPMENT

Whenever feasible, backup equipment should be taken in the field for use in the event of problems with
sampling gear, such as aHydrolab or water pump falure. The following isalist of suggested equipment that
should be available if problems occur:

- Backup Hydrolab unit (if available)

- Backup water pump system (if available)

- Andphawater sampling bottle with spare messenger.

- Thermometer.

- A Winkler sampling kit when a backup hydrolab unit is unavailadle.

- Backup filtration unit

- Spare deep cycle batteries to run filtration unit.

Prior to the scheduled day of sampling, each region must also make sure that there are adequate supplies
of coolers, ice, cubitainers, chlorophyll bottles, sample data sheets, sample tags, and indelible pens.
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3.0 FIELD PROCEDURES

3.1 FIELD DOCUMENTATION
3.1.1 Fidd Summary Sheet

1. One FHed Summary Sheet will befilled out per sampling run.
2. Thefollowing information will be entered on the Field Summary Shest.
- Date
- Stations sampled
- Time vessd reached station
- Comments, Problems or unusua events encountered on station
- Hydrolab post cruise cdibration check information (performed after sampling)

3.1.2 WQM Field Data Sheet (EDT Data Sheets)

1. Each gtation will require one WQM data shest.
2. All fidld measurements and water sample information are entered onto this sheet.
3. Fdd personnd must fill in the following items with inddlible ink:

a. General Information:
Be surethis matches sampletag! (See Appendix A for sample WQM data shest)
- Dae (yymmdd)
- Time (24-hr military formet)
- Station description - (Station name in river mile format. See pages 4-5).
- Group Code
- Container Number
- Sample depth (M)
- Volumefiltered (for filtered parameters)

b. Field Parameters:
- Wesather code: 1 = cloudy, 2 = precipitation, 3 = clear, 4 = fog
- Tide code: 1 =high, 2 =1low, 3=flood, 4 = ebb
- Secchi depth: in 0.1 increments. Do not list as> 3.0 or 3.0 +. Attach additiond marked line if
the vighility is greater than the length of line attached to your Secchi disk.
-Bottom depth (meters): In the upper right sde of the Field Data sheet indicate the true depth of
the station (e.g. 8.7 meters) as obtained from the Hydrolab/data sonde.

c. Vertical Profile:

Hll in the Hydrol ab/datasonde probe values for temperature, specific conductance, sdinity, pH
and D.O. at each sampled depth, ensuring D.O. measurements are recorded last at each depth to
dlow sufficient time for probe stabilization.

3.1.3 DCLSLaboratory Sheet
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1. DCLS Laboratory Sheetswill be completed for samples not included on WQM shesets.
2. Be sure the fallowing information matches the sample tags exactly:
- Station description
- Date (yymmdd)
- Time (24-hr military formet)
- Sample depth (M)
- Group Code
- Container Number
- Unit code (207)
- Callector'sinitids

3.1.4 LICOR Light Attenuation Sheet

This data sheet will be used to record al Licor measurements and comments pertinent to Licor
readings obtained on a sampling run.

3.1.5 Field Filtration Log

All nutrient parameters must befiltered within 2 hours of their collection.
Regions not recording time filtered on their WQM field sheets should utilize this form to record
individua samplefilter times.

3.2 FIELD MEASUREMENTS
Field measurements to be obtained include the following:
3.2.1 Secchi Disk

1. Usea Secchi disk measuring 20 cm in diameter and attached to aline or chain markedin 0.1 m
increments with paint or tape. Note the marks need to be checked 1 time ayear for
accuracy.

2. Lower the Secchi disk into the water on the shaded side of the boat until the black and white
quadrants are no longer distinguishable. Do not wear sunglasses while obtaining this
reading.

3. Note the depth a which the quadrants were no longer distinguishable and then raise the disk
until the quadrants are again distinct.

4. The recorded Secchi depth is the average of the two depthsto the closest 0.1 m.

3.2.2 Vertical Profile

A vertica profile of temperature, dissolved oxygen, conductivity, salinity and pH using a
Multi- parameter water quaity monitoring instrument (such as Hydrolab brand water qudity monitoring
system).

Field Set-up and Operation
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Note: - Theinstrument (e.g. H20 or datasonde) must be cdibrated and the operation checks must

=

4.

5.

6

be performed prior to using it in the field (See Section 2.2).

- Whilethe unit isin operation aboard the vessd, the boat operator must maintain the

boat’ s position and orientation with wind and tide movement to ensure that the Sonde hangs

asverticdly aspossble.
- While the unit is in operation aboard the vessd, keep the probe away from the engine's
propeller to ensure the safety of the Sonde and data cable, and to prevent interference from
the propdler wash with al water quaity measurements.
-Fidd personnd should wait as long as possible prior to collecting water samples after ships or
barges pass to ensure they do not sample any bottom sediment that the ship may have
suspended into the water column.

Note: Regional personnel have agreed to conduct Steps 4, 5, 6 and 13 below
whenever the previousDO post cruise calibration check for the instrument in usewas
out of range.

At least 5 minutes prior to arriving at the first station remove unit from storage.
Screw on the Circulator (H20) or replace the storage cup with the sensor guard (datasonde).
Remove the storage cup from the Sonde and screw on the circulator in its place. Caution should
be taken to avoid any contact with the sensors.
Connect the two ends of the data cable to the probe and circulator.
Ensure that the probe is attached to the data cable with the pin and dlip ring.
Wrap the sensor quard or circulator in amoist towd o that area containing the sensorsis
completdy covered and place in a bucket.
Turn the ingrument on and dlow it to stabilize.
The power should stay on for the duration of the cruise.
If the prevoius post cruise cdibration check for DO was out of range, confirm the DO

cdibration:

7.

8.

Check the DO percent saturation prior to collecting the vertica profile at each station check the
DO percent saturation. The probe unit should remain wrapped in the moist towel for this
cdibration check. Percent saturation should read between 95-105%. If not, the instrument
should be cdibrated for DO (while in the moist towel) before taking the profile.
Cdiibrate depth.
a. If utilizing a Datasonde or MinisondelPoint the sonde upward.
b. Turn the ingrument on
C. Press"sgtup/cd”, "cdibrate’, "sonde' and "depth”
d. Usetheleft, right, up and down arrowsto calibrate to 0.0 depth.
e. Press"enter” and “Y” to save.
If utilizing an H20:
Check the depth on the Sonde once a month by measuring aknown depth. In thefied lower a
line marked in meters such as the Secchi disk to a specific depth. Lower the Sonde to the same
depth and compare the Sonde value with the marked depth on the line. The depths should be
within 0.5 meters of each other. Record dl information on cruise summary sheet.
Visudly ingpect the magnetic impeller on stirrer base.
Make sure magnetic impeller isrotating fredy on its shaft. Any obstruction to smooth rotation of
the impeller may cause erratic DO measurements and excessive power drainsto the battery.
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9. Lower the Sonde to 1 meter above the bottom sediment.
Lower the Sonde with cable and weighted nylon safety line (if utilized) through the water column.
Continue lowering the Sonde until the weight touches the bottom (if aweight is utilized the
Sonde sensors are 1 m above the bottom).  Alternately, lower the Sonde until it touchesthe
bottom. Record the true total depth in the upper right corner of the field sheet. Round the true
depth to the nearest whole number and raise the Sonde 1 meter.
10. Wait for therma equilibrium.
Allow gpproximately one minute for therma equilibrium, and then verify that the dissolved
oxygen reading isstable. The D.O. sensor isthe dowest of dl the Sonde sensors to match its
temperature to that of the water, therefore, after its reading has stabilized, it istime to read dl of
the required parameters.
11. Record each parameter reading on data sheets.
View the display unit for each parameter (temperature, pH, D.O., conductivity, sdinity and
depth). Record each parameter on the WQM data shest, recording D.O. last in order to give
this parameter the most time to Sabilize.
12. Record measurements a two meter intervals towards the surface.
If the bottom sample depth is an even interval, record the parameter measurements at that
depth and then go up one meter (to the first odd depth interva) for the next sample. Subsequent
samples will be taken at two meter intervals.
13. Retrieve the Sonde and store in a cool place (i.e. in a bucket of water, in the shade or wrapped
in atowd).
If conducting the DO saturation check, place the sonde in a bucket with sensor guard
completely wrapped in towel, leaving the display unit on.
After dl measurements have been collected at each required depth, retrieve the Sonde while
coiling the cable around the storage bucket. When the Sonde has reached the surface, grasp the
Sonde (with one hand) while holding the cable (with the other hand). Wrap the sensor guard
with atowe such that the area containing the sensors is completely covered. Place the towel
wrapped Sonde into the storage bucket. Rinse the weight at the surface, retrieveit, and place it
on the deck.

3.2.3 Light Attenuation

LICOR sensorsneed to berecalibrated every 2 years. Optimally, rotation of sensors should
occur to allow only a singleyear of usein thefiedd. However, no sensorswill be utilized in the
field for periods greater than 2 years. The Photo Diodes will degrade even when the sensors
arenot deployed in thefield ther efore each region will need to track purchasesand
recalibration dates accordingly. Additionally, regions need to track the dates sensorsare
utilized in the field. Purchasesrecalibrations and utilization dates should betracked for each
sensor utilizing a LI-COR sensor tracking sheet (Appendix A). The tracking sheets should be
kept in alogbook at each region.

The LICOR instrument requiresan air or water multiplier for each sensor depending on the
media it will be utilized in. The multiplier isthe calibration coefficient for each sensor and is
specified on the calibration documentation for each sensor. While the multipliersare stored in
the data logger and do not need to be entered prior to each use, a new multiplier isrequired
when the sensors are replaced and when the sensorsare returned from the manufacturer after
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recalibration.

A. Entering multiplierd initial set up for L1-1400:

With the front pand face up and the display at the top, connect the light sensor into the BNC
connector |1 located on the top left of the LI-1400 unit and the underwater sensor into the BNC
connector 13 located on the top right of the LI1-1400 unit.

Turn on the instrument by pressing the key labeled ON.

Pressthe key labeled SETUP on the datalogger.

Select CHANNEL S and pressENTER.

Usng theright or left arrow keys sdlect | 1=light. PressENTER.

Pressing the shift key to access the dpha characters on the numeric key pad (press shift once for
the upper character or twice for the lower character) type QUANTUM for the description. Press
?

7. Typeinthe multiplier for usein ar from the tag atached to the air sensor or from the most recent
certificate of calibration. PressENTER.
8. Type SA for thelabd. Labd isatwo character dphanumeric code. Channel 1 is SA for surface

ar, Channd 2 is UU for underwater up. Press ?.
9. TheLED will display ave= number. Ave isthe number of seconds that the datalogger will

caculate arunning average. Use the number keysto set the averaging timeto 5 seconds. Press
?

10. Usetheright or left arrow to se the Log Routine to none.

11. Press Esc twice to return to the setup menu.

12. Complete steps 3-8 for channd 2 entering the water multiplier in step 7 for the depth sensor.

13. Pressthe View key and use the left and right arrow to toggle to New Data. PressENTER.

14. Use the left and right arrow key to toggle the display until channd 111 is displayed. The L1-1400
isnow configured to display the running average of the 5 previous seconds indtantaneous vaues
of the quantum sensor and is now ready for use.

=

o srwWN

o

. Enter multiplier<initial set up for L1-1000:

1. With thefront pand face up and the display at the top, connect the light sensor into the BNC

connector located on the top left of the L1-1000 unit and the underwater sensor into the BNC

connector located on the top right of the LI-1000 unit.

Turn on the ingrument by pressing the key labded FCT ON.

Pressthe key labeled CFG on the datalogger.

The LED will display M ode isINST. If the LED displays L OG, pressthe arrow key until the

LED displays I NST then press enter.

5. TheLED will diplay Ch1isLIGHT. If not, pressthe arrow key until the LED displays LIGHT
and press enter.

6. TheLED will display range=A. Using range=A, the datalogger automaticaly setstherangeto
cover the widest input signd range with the best resolution. If not, press the arrow key until the
LED displays A, then press enter.

7. TheLED will disglay mult = number. The multiplier isthe cdibration coefficient for each sensor

and is specified on the calibration documentation for each sensor. Enter the correct air multiplier

W
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number for the sensor that is attached to channd 1 (Deck sensor) using the number keys, then
press enter.

8. TheLED will digdlay Label = SA. Label isatwo character phanumeric code. Channel 1is
SA for surface ar, Channel 2 is UU for underwater up. Press enter after each code to confirm.

9. TheLED will display ave= number. Ave isthe number of seconds that the datalogger will
cadculate arunning average. Use the number keys to set the averaging time to 5 seconds then
press enter.

10. The LED will disdlay ch 2isLIGHT. Complete steps 1-8 for channd 2 entering the water
multiplier in step 6 for the depth sensor.

11. The LED will display ch 3 is off. Pressenter until the LED displays 1A followed by a series of
numbers. The datalogger is now configured to display the running average of the 5 previous
seconds’ ingtantaneous vaues of the quantum sensor and is now ready for use.

C. Data Callection:

1. Visudly ingpect Licor meter probes and connections.

Check battery level and ensure probes are positioned properly on deck and subsurface mountings.

2. Connect the deck sensor cable to the BNC connection on the top Ieft of the datalogger.

3. Secure the smdl deck sensor in an unobstructed area on the vessdl.

4. Run the end of the cable for the underwater sensor to the data logger and connect the end of the
underwater sensor to the BNC connector on the top right of the datalogger.

5. Attach sufficient weight to the underwater sensor frame such that the sensor remains upright asit is
lowered to depth.

6. Onthe sunny side of the boat, lower underwater sensor to depth just bel ow the surface ensuring
that the probe will not rise out of the water with wave action (Note: the depth for thisreading is
recorded as 0.1 meter in WQM).

7. Turn theingrument ON.

8. Obtain profile. Report values in whole numbers except for the last depth of the profile, for this

observation report vauesin tenths.

- At each depth alight atenuation reading is obtained from the deck sensor as well asfrom the

water sensor.

- Takeinitid readings with the deck sensor and just below the surface with water sensor.

- Take second water sensor reading at depth of 0.5 meters.

- Take succesive water sensor readings at 0.5 meter increments.

- Continue the profile until the underwater sensor displays ether avaue of gpproximately 10
micro Eingtiens or a depth value that is 20% of the surface depth vaue .

- Allowv aminimum of 5 seconds between readings (to create a 5-second average value).

- If the Licor ingrument is being used as a datalogger, depress the “enter” key with each reading.

9. When profile is complete, turn the instrument OFF.

10. Record data on Licor Attenuation Sheet and transmit to CBO at the end of the month, dong with

the other fidld documentation sheets.

3.3 WATER QUALITY SAMPLE COLLECTION PROCEDURES
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3.3.1 Sample Callections
A. Water Quality Samples

Each region should have a pump and hose assembly per manently attached to their
primary sampling boat. The intake hose must be long enough to collect bottom water
samplesfrom the deepest stations, and have enough weight attached to ensure vertical
deployment even in strong currents.

Hose Clearing Times:

It isimperative that sufficient hose clearing time be allowed to ensurethe water being
sampled is obtained from the intended depth. This can be accomplished in either of two
ways.

1. Air Plug method:

a Turn the pump on with the draw end of the hose above the water surface to place air into
the hose.

b. Turn off the pump and lower the hose to the sample depth.

c¢. Turn on the pump and watch for the air to completely exit the hose then begin sampling.

2. Cdculated clearing times:
Each time anew hose or pump isingdled, aclearing time can be cdculated in thefallowing
manner to ensure there is sufficient waiting time to clear the hose:
a Cdculaethevolumeof thehosein gdlons: (r/12)°* 3.14* L * 7.48 =V, where
r = radius (inches) of hose inner diameter
L = length (feet) of hose
V =volume (gdlons)
b. Determine pump capacity (galons per minute pumped) from the pump specifications.
c. Cdculaetimeto flush hose: V/(gpm) = time, where
Gpm = gdlons per minute pumped
Time = minutes to flush hose
d. Multiply thetime by 1.25 asa minimum dearing time for the hose.

Sample Collection:
1. Sampleswill be collected approximately 1 m above the bottom sediment (i.e. the true bottom
depth is rounded to the nearest whole meter and the sample is obtained one meter above the
rounded depth) and 1 m below the surface.
2. Bottom samples will be obtained fird.
3. Clear the hose using one of the two aforementioned methods at each sample depth prior to
collecting any samples.
4. Alwaysrinsethe container 1-2 timeswith sample beforefilling the container. Thisis
especially important when container s are blown open by mouth.
- Cubitainers are kept closed until immediately before filling. Do not use any container
that appears dirty, or appears to have been previoudy used.
5. Hill dl containersto nearly full and cap.
- Four to five samples are taken at each station, they are:
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Bottom: One Nutrient Sample (one 2-liter HPDE brown bottle previoudy acid washed
and rinsed with DI water)
One Solid Sample (one quart)

Surface: One 2-liter HPDE brown bottle previoudy acid washed and rinsed with DI
water for filtered nutrient and chlorophyll parameters.
One Solid Sample (one gdlon cubitainer)
One Two-liter container for chlorophyll (may aso be utilized for nutrient
sample)
- To avoid contamination, minimize contact with the container mouth, insde surfaces, and
insde of cap.
- Grasp the cap and pull the neck portion of the cubitainer out to facilitate filling. An
ample flow of water from the pump hose should help open the cubitainer.
- Leave some air in the containers to alow better mixing in the bottles
6. Attach the appropriate sample tag to the cubitainer beforeit is put onice.
Place a sample tag on the sample with the following information:
a) Station
b) Date (yymmdd) and time (24-hour military schedule) of collection (where al samples
collected from a station will have the same collection times)
c) Depth of collection (m)
d) Unit code
e) Collector’sinitids
f) Catdog number
g Group code
7. Make sure the cap is tight enough to prevent ice water from contaminating the sample,

B. Plankton and Primary Productivity Samples

SOP provided by Old Dominion University Phytoplankton Analyss Laboratory

Collection gear and bottles:

A. 2large carboys, Pump with attached hose, Secchi disk, Cooler with ice.
B. For each gation:

4 — 500 ml bottleswith Lugols preservative

4 — 125 ml bottles with glutaradyde

3 — 1000 ml bottles without preservative.

On Station: (Photic zone)

1
2.
3.

4.

Take Secchi disk reading, and multiple by 3.5 to obtain photic zone depth.

Thefirg set of water sampleswill be taken between this depth and the surface.

Divide this depth by 5 or use this number to determine from the chart (Appendix B) how far the hose will
be pulled up after pumping water into each carboy.

Lower hose to the photic zone depth, dlow water to be pumped through the hose for a least 1 minute.
Then pump gpproximately 3 liters into each carboy.

Remove hose from carboy, raise hose one increment, and repeat the procedure.
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6. When completed, agitate the carboys to mix the contents, fill 1 - 500 ml bottle (contain Lugols), 1 - 125
ml (contain glutaraldehyde), and 2 - 1000 ml bottles (no preservative), from one carboy, and 1 — 1000 ml
sample from the second carboy.
7. Besureto record station number and date on al bottles, add surface temperature to label of 1000 ml
bottles.
8. Place 1000 ml and 125 ml bottles onice in acooler. The 500 ml bottles do not need to be on ice, but can
be stored there.
9. Discard any water leftinthecarboys.  Indicate on labels of dl samples TOP (collectionsin the photic
zone); BOTTOM (collections below the photic zone)

On Station: (Below photic zone)

1. Edablish depth range of zoneto be collected. This equas the bottom third of the water column at each
dation. Divideinto 5 equa increments.

2. Repeat procedures of collection as described above, but do not place hose directly over the bottom to
prevent collecting sediment. Prior to collection, flush hose at this depth for at least 1 minute. If water is
initidly turbid, raise the hose afew fet, let water flush out any sediment, then begin the series of
collections.

3. No 1000 ml bottles are used at these depths.

Repest the bottle collection and labeling procedures as described above.
Hush the large carboys.

o A~

3.3.2 Filtering Procedures:

CHECKLIST FOR FILTRATION UNIT:

EQUIPMENT FOR PROCESSING SAMPLES

PER CRUISE:

___1FILTRATION UNIT SETUPWITH 2 MAGNETIC GELMAN FILTER HOLDERS, TWO PCN TOWERS
AND ONE CHLOROPHYLL TOWER

___1BOX OF 47-mm WHATMAN GF/F FILTERS (PP AND CHLOROPHYLL)

___1BOX OF 25- mm “MUFFLED” GLASS FIBER FILTERS FOR PCN

__110ml, 150-ml, 1 100-ml and one 250-ml GRADUATED CYLINDERS

_1(—2)%GALLON CONTAINERS

___ 1BROWN HDPE 2 LITER CONTAINER

PER STATION:

___2CUBITAINERS

__2250-m WHITE TAPEBOTTLES

__ 2BLUETAPED PETRI DISHES (PCN)

___ 2 GREEN TAPED PETRI DISHES (PP)
___1ALUMINUM FOIL SQUARES (CHLOROPHYLL)

MISCEL LANEOUS

___ DUCTTAPE

___ 3FORCEPS
___3SHARPIEPENS
___ 3SQUIRT BOTTLES
___DIWATER
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5 RUBBER STOPPERS FOR FILTERING SETUP
ZIPLOCK BAGS FOR PETRI DISHES
1ROLL EACH COLOR TAPE (BLUE, GREEN)

Rinse filtration equipment:
Clean bells (filtration towers) and frits (tower base) with de-ionized water (stored in a high-density
polyethylene container) from the field office. Set up bell and frit for filtering. Ensure thet there are caich flasks
on line between the manifold and the vacuum source. Connect vacuum power pump to battery.
Place 2- 250 ml NTNP bottles under PP tower bases or under the Chlorophyll tower bas(s).
Lift up base by the stopper and place acid washed and rinsed NTNP bottles in the bottom of the PP or
Chlorophyll cylinder (s). Place the stem of the base inside the bottlenecks such that the filtrate from the PP or
Chlorophyll process will be collected in the 250-ml bottle. If the Chlorophyll tower(s) are utilized to collect
the NTNP filtrate, the NTNP bottles must be removed prior to adding MgCQO3 to the last 25 mis of sample.
Place filter pads on filtration unit:
Transfer a47-mm Whatman 0.7 GFHF glassfiber filter onto the bases for PP and Chlorophyll filtration or a
muffled 25-mm filter for PNC.
- Use only clean forceps and grip only the filter edge.
- Note: be sure that PNC filters are “muffled”’ prior to use and place them grid sde down. Place PP and
chlorophyll filters on the filter tower in the same direction as they come out of the box.
- Discard any filtersif they are dropped or the surface is scratched.
Replace thefiltration tower onto the base.
Rinse graduated cylinders.
Mix sample thoroughly by shaking or tilting the plastic sample container vigoroudy, then rinse graduated
cylinderswith sample 1-2 times.
Filter the samples:
Note: - Thevolume of samplefiltered will depend on amount of particulate matter/agee in the sample.
- Sample water should be thoroughly mixed and transferred quickly from containers to graduated
cylinders and from cylinders to filtration towers to prevent settling of contents.
- If filter pads are not “colored”, continue mixing, measuring and adding known volumes of sample
water to each tower until the filters turn color.
- In caseswhere sampleisturbid, start with asmall volume and add 50 ml increments of sample until
sample barely passes the filter (with pump on), or until the filter iswell colored.
- All volumes MUST be recorded on the sample tag (or label) and the EDT field sheet.

Chlorophyll samples:

a. Hil the graduated cylinder with approximately 50-300 ml sample then quickly transfer the water from
the graduated cylinder to the tower to prevent settling of agae within the cylinder.

- Keep thevacuum below 12 psi of Hg (10 ps of Hg is preferable).

- Limit filtration duration to 10 minutesor less.

- Removefiltration vacuum just prior tofilter being completely dry but dry enough to
ensure none of thefiltered material will be lost when thefilter isfolded in the aluminum
fail.

Note: 1. This procedure must be followed to avoid cdl damage during filtration and loss of
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chlorophyll into thefiltrate. If it will take longer than 10 minutes to filter the selected sample
volume, discard filter and remaining samplein bell, rinse the filtration gpparatus and sart
again usng alessor sample volume,

2. Because the laboratory has to have enough concentrated chlorophyll to obtain a
spectrophotometric reading, the field crew may need to utilize more than 1 filter to achieve
the desired amount of chlorophyll. The volume of sample filtered in combination with the
color of thefilter will determine how many filters should be utilized. In generd, if you have
filtered 300 ml — 1 L of sample and have green color on the filter, you may use just that 1
filter. If you havefiltered less than 300 ml of sample and have color other than green, you
will need tofilter 1 to 2 morefilters. Be sureto filter the same volume in each of the
successivefilters (eg. if thefird filter processed 50 ml of sample and was brown in color,
you will need to filter 2 more filters usng 50 ml of sample each).

Add MgCQ3 a the end of filtration.

Be sure to remove any NTNP samples prior to this step. Shake to re-suspend the MgCO3 and add
gpproximately 1 ml of concentrated MgCQO3 - Laboratory grade - (prepared inal g MgCO3 to 100
ml of deionized water ratio) to the last 25 ml (gpproximately) of samplefiltered in thefiltration bell. This
isequivaent to lessthan 1 mg of MgCO3 per 15 ml extract.

PNC, PP, NTNP and Color Filtration:

- The two magnetic towers with green tape are utilized for Particulate Phosphorus (PP) filtration.
- Thetwo smdler towers with blue tape are utilized for the Particulate Carbon/Particulate Nitrogen
(PCN) filtration.

a

C.
pul

d.

The usud volume filtered for PP is 250 mis (200 - 300 mls) and 100 mis (100 - 150 mis) are filtered
for PNC. A greater or lesser volume may be filtered depending on sample turbidity. In generd PNC
volumes should measure 50% of the volume filtered for PP.

. Open the vacuum vave dowly.

- After dl the water has passed through the tower let run for afew seconds to pull off any water
remaning on thefilter.

Close each valve after the samplefilters through each tower. After filters are dry and colored, turn off
mp.

-Keep the vacuum below 12 psi of Hg.

The 250-ml NTNP bottle needs to befilled to a minimum of 250 ml of filtrate.
Note: Thefiltrate should fill the bottle to the neck.
- If there is not enough filtrate to fill the 250 ml NTNP bottle and to provide 75-125 ml for the color
sample, more sample needs to befiltered. In such an event, the “used” filters must be removed, placed
in apetri dish (only the firgt filter will be put in the petri dish and anadyzed), a new filter must be placed
on the tower, and additional sample (after mixing) must be filtered. If the filters are being clogged very
quickly due to large amounts of solidsin the sample, continue replacing the clogged filters and add
sample water as necessary.
- Pour filtrate from the bottle to rinse the cap.
- Thefilled NTNP bottle receives the sample tag from the 2 L brown HDPE battle (or %2 gdlon jug).
Thisbottleis delivered to DCLS.
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e. Pour 75-125 mis of filtrate into the 125 ml glass amber jar for the color sample.
- Pour filtrate from the bottle to rinse the cap.
- Attach label and immediately place onice.
Note: There have been some problemswith filling thefiltrate bottlesto the proper volume.
Common causesfor these problemsare:
- The old filter was not removed, water would not flow through, water in the tower and filter
pad had to be thrown away and the process started again (filtrate was not contaminated and
could be saved).
- New filter was not placed in tower, so sample water just poured into filtrate bottle. Bottle was
contaminated and filtrate had to be thrown away (used filter pad was aready in petri dish and
could be used).
6. Record the volumefiltered.
Record the volume filtered on the sample tag (or label) and the WQM field sheet.
7. Package filter pad(s):
- Fold thefilter in haf using forceps, being careful not to touch or disturb the particulate materia on the
surface of thefilter.
- Chlorophyll filter pads are placed folded on a square of duminum fail.
- PP placed in Petri dishes seded with green tape (duminum foil may be subgtituted for the petri dish)
- PNC placed in Petri dishes sedled with blue tape (duminum foil may be substitued for the petri dish)
- If multiplefilter pads are used for chlorophyll andys's, they must be packaged as one sample. Either
wrap al filter padsin one piece of foil or wrap al separate foil packages together with one piece of foil.
8. Remove NTNP bottle from PP cylinder and cap tightly.
9. Labd sample.
- Pacealabd on thefoil square marked with:
a) Station
b) Date (yymmdd) and time (24 hour military schedule) of collection
) Depth of collection (m)
d) Unit code
€) Coallector’'sinitids
f) Group code (PNC, PP, NTNP, or FCHLR)
g) Container number
h) Volume of samplefiltered (NOTE: When multiple filter pads are used, the volume recorded would be
that used for each filter i.e. if 3 pads are used and 100 ml filtered through each pad, the filtered volume
recorded should be 3 X 100 ml NOT 300 ml).
10. Place samplesoniice.
- All filters may be placed together in one Ziplock bag if properly labeed.
- Make sure no water from the cooler touchesthe Ziplock bags.
- Place the 250 ml NTNP bottle in cooler and pack with ice to aleve just below the bottom of the cap.
11. Completdy rinse the empty filtration tower and base three times with deionized water prior to seating anew
filter for the next sample.
12. Empty al %2 gdlon jugs and/or 2 L HDPE bottles.

NOTE: A few thingsto remember:
-Always shake sample container thoroughly before pouring any aliquot.
-Becertain torinse all filtering towerswith DI water between samples,
-Double check each tag for completeness and clarity.
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-Rinse graduated cylinderswith DI water and then with sample water befor e processing each
sample.
-Rinse 250-ml bottlewith filtrate and rinse cap with sample before closing.
-Periodically the wastewater collection tank on the filtering unitswill require dumping. Make sure
wastewater does not get into the overflow tank.
-Make sure all paper work is complete and matchesthe sample tags exactly.

3.3.3 QAQC Sampling
Note: QA samples should be obtained in this sequence:
1. Field samples and duplicates
2. Equipment Blanks

A. Equipment Blanks

Equipment blanks are used to ensure the sampling device has been effectively cleaned to prevent any carry-
over from previous samples. Fill the sampling device with delonized water or pump deionized water through the
device and transfer to sample bottles. Send the sample bottles to the |aboratory for analysis.

1) Samplesto be collected using the methods as outlined in Section 3.0:

1) 1- 2L brown HDPE bottle from which:

a) 300 ml of equipment blank water (DI water processed through the pump and hose apparatus)
will be filtered through the filtration unit for afilter pad for chlorophyll andyss.

b) 100 ml of equipment blank water will be filtered through the filtration unit for a PNC filter pad.

c) 250 ml of equipment blank water will be filtered through the filtration unit for a PP filter pad.
Keep thefiltrate as NTNP.

2) 1- quart sample container for solids analysis (i.e. TSS, VSS, FSS). This container will be NME .
Note: NME group codes requiring larger volumes but including TSS, VSS and FSS may be
subgtituted at CBP stations which are also AWQM sites when BODS5 or other additiona parameters
are desired.

2) Frequency and Sites of Collection:

a) Equipment blanks will be collected by TRO and PRO on amonthly basis and by NRO on a
quarterly basis. Equipment blanks will be collected on the same days duplicate samples are obtained.

b) Equipment blankswill be collected in the field during the run or at the regiond offices at the end of
the sampling day.

3) Collection and Preservation Procedur es:

a) Clean containers a the regiond office.
1) Clean, acid wash with 10% HCL, and rinse 3 timeswith DI water the bucket used to hold the
DI water. Do the same for the graduated cylinders, the %2 gdlon container the 2 L HDPE
bottles, the 250-ml NTNP sample bottle and the filtration unit stacks and bases.
b) Rinsethe outsde of the hose and submersible pump with fresh water.
Before placing the hose and pump into the bucket of deionized water, thoroughly rinse the outside of
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the submersible pump and hose to prevent possible contamination of the deionized water by ambient
water/particulate matter remaining from the sampling run.
Flush pump and hose equipment and filtration unit.
Hush or rinse the pump and hose gpparatus with sufficient deionized water to completely remove
any ambient water remaining in the hose from sampling ( the amount of DI water necessary for this
step will vary depending on the length of hose utilized). Also rinse thefiltration equipment with DI
water 3 times (e.g. forceps, stacks, bases, graduated cylinders etc.)
Collect and label samples.
1) When ambient water has been completely flushed from the hose begin collecting the equipment
blanks and process them as ambient samples.
2) Place asampletag or labd with the following information on each blank:
a) Sation namein River mile format
b) Date and actud time of sample collection
¢) Unit code - 207
d) Collector’'sinitids
e) Group code
f) Volume of samplefiltered (PNC, PP and chlorophyll)
g The container number utilized for regular samples with the same group code but with a
number 2 in front of it (e.g. if aregion’sregular container number for PNC is4 the
equipment blank for PNC will be 24).

Note:

Some regions have dedicated pieces of equipment for Chesapeake Bay runs. In instances
wherethereisno dedicated equipment or if any pieces of equipment other than those
dedicated are utilized, write on field sheet what pieces of equipment are used.

Store and Preserve Samples.

1Filtered: Fold thefiltersin haf such that the ingde halves of the filters touch and place in labeled
petri dishes (PP and PNC) or duminum faoil (chlorophyll). Put the petri dishes and fail into Ziplock
bags and then place them on ice such that they may not be contaminated by water from the melting
ice.

2)Unfiltered: Samples should adways be stored at 4 degrees Celsius by packing the sample bottlesin
ice up to the level of the top of the sample but below the bottom of the sample bottle caps.

B. Field Duplicates

Duplicates are independent samples collected as clody as possible to the same point in space and time.
They are two separate samples taken from the same source, stored in separate containers, and anadyzed
independently. Duplicates are useful in documenting the precison of the sampling process.

1) Samplesto be collected (using the methods as outlined in Section 3.0)

1) 2- 2L brown HDPE battles. Using the filtration methods outlined in the Virginia Tributary SOP
collect from each bottle:
a) 1 (to 3) - 47 mm chlorophyll pad(s)
b) 1 - 25 mm PNC filter pad
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) 1- 47 mm PPfilter
d) 1 - 250 ml NTNP bottle will be obtained through the PP filtration process.

2) 2 - quat sample containersfor solidsandysis (i.e. TSS, VSS, FSS) following the proceduresin
Section 3.0 above. This container will be NME_. Note: NME group codes requiring larger
volumes but including TSS, VSS and FSS may be subgtituted at CBP stations which are dso
AWQM steswhen BODS or other parameters are desired.

Frequency and Sites of Callection:

a)

b)

Duplicate samples will be collected by TRO and PRO on amonthly basis and by NRO on a
quarterly basis.

Samples will be collected from both the surface and the bottom at the chosen site and siteswill be
rotated among stations and Rivers. (Note: Bottom duplicates will not include a chlorophyll sample).

Sample collection:

a)

b)

9

Clean containers and filtration equipment at the regiona office.

1) Clean, acid wash with 10% HCL, and rinse 3 times with DI water the graduated cylinders,
the 250 ml NTNP sample bottle, the %2 galon container or 2 Liter HDPE sample bottle, and
the filtration unit stacks and bases.

Rinse containersin the field.

If appropriate (e.g. no presarvative is present in the bottle), rinse the containers once with sample
water and discard rinse prior to filling with sample.

Rinse the filtration equipment with DI water 3 times.

Alwaysrinsethefiltration stacks, bases, forceps and graduated cylinderswith DI water
between filtering samples and duplicates.

Fill containers.
Filling of bottles may be accomplished by either of the following methods:
Option 1 - A churn splitter may be filled with sample from pump and hose apparatus.
While gertly agitating the sample to assure homogenous subsampling fill both bottles
smultaneoudy leaving approximately one inch of air space.
Option 2 - A “Y” fitting may be utilized such tha both bottles may be filled
smultaneoudy. Leave approximately oneinch of air space in each of the sample bottles,
Pace filter pads on filtration unit.
Using clean forceps only, transfer a either a47 mm Whatman 0.7 GF/F glass fiber filter (PP,
Chlorophyll) or amuffled 25 mm filter (PNC) onto the base.
Place one 250 ml NTNP bottle below the stack utilized for the PP filter pad.
Filter and labdl samples.
Note: be sureto rinse dl graduated cylinders, forceps and the filtration equipment with DI water
between samples.
1) Flter 250 ml of sample through PP filter(s) saving one pad for PP andyss and thefiltrate for
NTNP analysis.
2) Filter enough sample to color the PNC filter pad.
3) Filter at least 300 ml of sample on up to 3 chlorophyll filters.
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h) Make sure to attach an identical sample tag or |abel to each pair of duplicates the with the following
information:

1) The duplicate ssmples will have sation name in River mile format

2) Date and time of sample collection (note: the date and time should match the corresponding
regular sampl€e' s date and time).

3) Depth

4) Unit code- 207

5) Collector’sinitids

7) Group code

8) The container number utilized for regular samples with the same group code but with a
number 1in front of it (e.g. if aregion’sregular container number for PNC is 4 the duplicate
container number for PNC will be 14).

9) Volume of samplefiltered (PNC, PP and chlorophyll)

4) Preservation and Storage

a) Filtered: Fold thefiltersin haf such tha the indde haves of the filters touch and place in |abeled
petri dishes (PP and PNC) or duminum foil (chlorophyll). Put the petri dishes and foil into a Ziplock
bag and then place them on ice such that they may not be contaminated by water from the melting
ice.

b) Unfiltered: Samples should aways be stored at 4 degrees Celsus by packing the sample bottlesin
ice up to the leve of the top of the sample but below the bottom of the sample bottle caps.

C. DI SourceBlank and Conductance check of DI system.

1) TheDI Sourceblank sampleisto be collected using the methods outlined previoudly.
a) 1250 ml NTNP bottle will befilled directly from the tap in the laboratory.

2) Frequency and Sites of Collection:

a) DI source blankswill be collected once a month as follows:
PRO will collect this sample on the Y ork River Run (PYRK1)
TRO will collect this sample on the Elizabeth River run (TELRI)
NRO will collect this sample on the Rappahannock Run (NCB)
b) They will be collected at the regiond office.
©) All regionswill routindy sample their DI system for conductance as thisis agood indicator of
filter problems.

3) Collection and Preservation Procedures:

a) Collect, preserve and label samples.
1) Fill the containerswith DI water Sraight from the tap.
2) Place asampletag or label with the following information on the blank:
a) Staion nameinthe river mile forma
b) Date and time of sample collection
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¢) Unit code - 207

d) Collector’sinitids

€)Group code

f) The container number utilized for regular samples with the same group code but with a
number 4 in front of it (e.g. if aregion’sregular container number for NTNPis 1 the
equipment blank for PNC will be 41).

4) Storeand Preserve Samples

Samples should dways be stored at 4 degrees Celsius by packing the sample bottlesinice up to the
leve of the top of the sample but below the bottom of the bottle caps.

D. PNC Dry Filter Blanks (PNCDF)

Two dry “muffled” filter blanks will be sent to DCLS after each sampling run. Thesefilterswill be used asa
correction factor for PNC analyses.

a Collect, preserve and labd samples.

1. With clean forceps place the previoudy muiffled dry filter into a petri dish sedled with blue tape.
2. Place asampletag or labd with the following information on the blank:

a)
b)
c)
d)
€)

f)

Station will be the last gation in which PNC filters are obtained in River mile format.

Date and time of sample collection

Unit code 207.

Collector' sinitids

Group code (PNCDF)

The container number utilized for regular samples with the same group code but with a number 3
infront of it (eg. if aregion’sregular container number for PNC is 5 the dry filter blank for PNC
will be 35).

3. Pacethe Petri dish into a Ziplock bag and send with samplesto DCLS.

E. PP Dry Filter Blanks(PPDF)

Two dry filter blanks will be sent to DCL S after each sampling run. These filters will be used as a check for
possible factory/fied contamination of filters while ill in the box.

a Collect, preserve and label samples.

1. With clean forceps place the dry filter into a petri dish seeled with green tape.
2. Place asampletag or labd with the following information on the blank:

a)
b)
c)
d)
€)

f)

Station will be the lagt gation in which PP filters are obtained in River mile format.
Date and time of sample collection

Unit code 207.

Collector' sinitids

Group code: PPDF

The container number utilized for regular samples with the same group code but with a number 3
infront of it (eg. if aregion’sregular container number for PP is 6 the dry filter blank for PP will
be 36).
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3. Pacethe Petri dish into a Ziplock bag and send with samplesto DCLS.
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4.0 POST CRUISE ACTIVITIES
4.1 SAMPLE CUSTODY AND HANDLING

1. Drain and repack ice coolers.
- Udng the drain plug on the coolers, remove any water from the coolers.
- Repack samples to the bottom of their caps with ice.

- Check to make sure the sample tags and Laboratory sheets (when utilized) and WQM Data sheets
match and are completdly filled out.

2. Place coolers where they will be picked up by the DCLS courier.

- There may be occasions when a DCL S courier is unable to pick up the coolers.

Should such a situation arise, ddliver the samplesto DCLS.

- DCLSis located at 600 North 4" S. in Richmond, VA.

- Parking is available in the loading dock or on 4™ Street adjacent to the loading dock.
When delivering samples, contact the loading dock manager. If the overhead doors to the loading dock are
closed, go to door on the side of the overhead doors and use the intercom to contact the loading dock manager.
If the overhead doors to the loading dock are open, you will find the loading dock manager behind the glass
window of the loading dock office. The dock manager will assst you checking the samples into the lab.

4.2 Hydrolab Post cruise calibration checks

Note: Perform apost cruise caibration check before cleaning/servicing the sensors. When checking the
system for drift, it is extremely important that the room temperature, Sonde temperature, delonized water
temperature, and dl sandard solutions are at thermd equilibrium. If thermd equilibrium is not reeched ina
reasonable amount of time or the observed va ues are outside the QC criteria, an additiona postcruise
cdibration check should be conducted the next morning. When a post cruise cdibration check is necessary the
following morning, send those results to CBO with the field data sheets.

4.2.1. Hydrolab H20 and DS3
Dissolved Oxygen

1. Makesurehydrolab returnsto ambient temperature prior to conducting the
calibration check.

2. Replace multiprobe storage cup with the bottomless calibration cup.
Take specid care not to bump probes with hand or cup as this may result in damage to the
probes.

3. Visudly ingpect membrane on probe tip.
Check membrane for wrinkles, bubbles, ears, dirt or other damage. If present, service probe
in accordance with manufacturer’ s operation manud.

4. Hill cdibration cup with DI weter.
Use only DI water that has been dlowed to equilibrate to room temperature in a container.
DO NOT USE DI WATER FROM THE TAP. Thiswill grestly enhance the equilibration
time. With the multiprobe oriented so that the sensors are pointed toward the celling, fill the
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cdibration cup with D.I. water until the water isjust level with the o-ring used to secure the
membrane. Lock the probe tightly into the cdibration stand, making sure the probe unit top
plug is not pressed into stand base.

5.  Remove water droplets from the membrane and cover cdibration cup.
Using the corner of atissue, carefully remove any water droplets from the membrane (DO
NOT apply pressure to surface) and cover the open top of the calibration cup to prevent air
currents from affecting cdibration.

6. Using abarometer, record the laboratory barometric pressure (in mm Hgq) in the logbook.

7. Turn on unit with “ON/OFF" button and wait for abilization.

Wait for 5 minutesto dlow air in the cup to become water saturated. The sensor is ready for

cdibration once the readings have stabilized.

Record the temperature from the Sonde in the log book.

9. Using chart caculate the correct DO saturation.
Based on Hg reading and temperature chart find the correct DO saturation vaue and record
in the logbook.

10. Record the dissolved oxygen reading from the Sonde.

11. Comparethe insrument and chart values.
Compare the Saturated DO vaues from the chart and the instrument values as recorded in
the logbook. If the difference between the two isless than 0.5 mg/L theindrument isin
cdibration. If the difference between the Saturated DO vaue and the instrument indicates
that the ingrument is not in caibration, check again the next morning to make sure thet the
temperature was properly equilibrated (send these vduesto CBO). If the difference is il
greater than or equa to 0.5 mg/L the data collected on that sampling cruiseis suspect and
will be removed from the database. Additiondly, the instrument should not be utilized until
more extensive cleaning/maintenance is conducted and the instrument cdibrates well.

12. After performing the required maintenance the fieddd DO saturation check must be conducted
during the next sampling event to ensure the instrument problem was corrected and to
confirm the indrument is performing properly (see step 6 in section 3.2.2 for verticd profile).

©

Specific Conductance

12. Rinsethe sensors.
Without removing the cdibration cup, invert the probe and drain the DI water completely.
Rinse the sensors twice with a smdl portion of the specific conductance standard saved from
the calibration procedures. Discard the rinsate each time.

13. Fill the cdibration cup with fresh gandard.

With the multiprobe pointing toward the ceiling, fill the cdibration cup with fresh gandard
solution to about one centimeter below the top. Be sure no bubbles are trapped in the bores
of the cdlblock.

14. Allow specific conductance to stahilize.

15. Read the specific conductance value from the Sonde and record it in the logbook.

16. Trandfer the standard solution from the cdibration cup to a sorage bottle.
Trander the standard solution from the calibration cup to a storage bottle for use asarinsng
solution (for step 1) for the next specific conductance cdibration. Discard after useasa
ringng solution.

17. Compare the instrument and standard values.
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Compare the conductance from the instrument as recorded in the logbook to the standard
vaue. If the gandard vaue and the instrument vaue are not in good agreement, perform an
additiond pogt cruise cdibration check the following morning to insure the instrument was
properly equilibrated (send these values to CBO). For specific conductance standard 12.89,
the difference between the two is should be less than 0.5 ms/cm. If the difference is greater
than 0.5 ms/cm the data collected on that sampling cruise is suspect and will be flagged. If the
difference is greater than or equal to 0.7 ms/cm the data will be removed from the database.
For specific conductance standard 58.6, the difference between the two should be less than
1.00 mg/em. If the differenceis greater than 1.00 ms/cm the data collected on that sampling
cruiseis suspect and will be flagged. If the difference is greater than or equd to 1.5 ms/cm the
datawill be removed from the database. The Hydrolab should not be utilized until more
extendve cleaning/maintenance is conducted and the instrument calibrates well.

pH

18. Rinse cup and sensors with DI water.
Flush the cdlibration cup and sensors thoroughly 3 timeswith DI water.

19. Rinse sensors with zero (pH 7.00) buffer solution.
Rinse the sensors with fresh pH 7.00 buffer solution (or buffer solution saved from a previous
pH calibration) to saturate sensors. Discard buffer after each rinse.

20. Hll cup with sufficient Fresh pH 7.00 buffer to cover the sensor.

21. Allow two minutes for thermd equilibrium.

22. Record displayed value from the Sonde in the |ogbook.

23. Trandfer buffer from cdibration cup to storage bottle
The buffer used in cdibrations can be utilized as the rinse (Step 2) for future pH pre or post
cdibrations. Discard the buffer after using it for rinse.

24. Rinse cup and sensors with DI water.
Thoroughly flush the cdibration cup and sensors with DI water twice.

25. Rinse cup and sensors with dope buffer (pH 10.00 or pH 4.00) solution.

26. Fill the cdibration cup with buffer and wait for equilibrium.
Fill the cdibration cup with enough dope buffer to cover the sensor and wait for thermal
equilibrium.

27. Record the displayed value for pH into the logbook.

28. Pour buffer into a storage bottle for later usein rinsing step of pH dope calibration.

29. Hush cdlibration cup and sensors thoroughly three times with DI water.

30. Compare instrument vaue and the standard vaue.
Compare the pH vaue displayed on the instrument to the standard value. If the difference
between the two isless than 0.3 the instrument isin cdibration. If the difference between the
pre-calibration and post-cdibration indicates that the instrument is not in cdibration, check
again the next morning to make sure that the temperature was properly equilibrated (send
these valuesto CBO). If the difference exceeds 0.3 su the data will be deleted from the
database. That Hydrolab should not be utilized until more extensve deaning/mantenance is
conducted and the ingtrument calibrates well.

31. Replace the storage cup.
Place a sufficient amount of tap water in the storage cup to keep the DO membrane moigt.
Do not dlow the water to come in contact with the sensors as an ionic gradient may develop
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resulting in dilution of the dectolyte solutions.
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4.2.2. Hydrolab Data Sonde 4, Datasonde 4a, and MiniSonde

Conductivity

N

o

pH

10.
11.

12.

Rinse the sensors with D.I. water vigoroudy for 6 seconds.

Discard rinse water, and repest.

Dry conductivity probe opening with Q tip or soft cloth.

Rinse with the conductivity standard you are using for the dope cdlibration.

Discard the rinse solution.
Completely fill the calibration cup with this slandard.

DO sensor must be covered. Allow the unit to eguilibrate until the conductivity reading is
stable.
Wait for the specific conductance vaue to stabilize and record it in the logbook.
Transfer the sandard solution from the cdibration cup to a storage bottle.
Trander the standard solution from the cdibration cup to a storage bottle for useasa
ringng solution (for step 1) for the next specific conductance cdibration. Discard after
use asarindang solution.
Compare instrument vaue and the standard vaue.

Compare the conductance from the instrument as recorded in the logbook to the standard
vaue. If the gandard vaue and the instrument vaue are not in good agreement, perform
an additiona post cruise cdibration check the following morning to insure the instrument
was properly equilibrated (send these valuesto CBO). For specific conductance
standard 12.89, the difference between the two is should be less than 0.5 ms/cm. If the
differenceis greater than 0.5 ms/cm the data collected on that sampling cruise is suspect
and will beflagged. If the differenceis grester than or equa to 0.7 ms'cm the datawill be
removed from the database. For specific conductance standard 58.6, the difference
between the two should be lessthan 1.00 ms'ecm. If the differenceis greater than 1.00
ms/cm the data collected on that sampling cruise is suspect and will be flagged. If the
difference is greater than or equa to 1.5 ms'cm the datawill be removed from the
database. The Hydrolab should not be utilized until more extensive cleaning/maintenance
Is conducted and the insrument calibrates well.

Repeat step 1.
Rinse sensors using the “ zero” buffer (buffer solution between 6.8 and 7.2). Discard rinse

and fill the cal cup with this zero buffer. pH sensor must be covered. Allow readings to
stabilize and record vaue in the logbook.

Rinse the sensor with DI water and discard.

Rinse with the pH buffer that will be used asa“dope’ buffer (buffer solution 4 or 10).
Discard rinse solution. Fill the cal cup with the dope buffer until the pH sensor is covered.
Allow the readings to stabilize and record the value in the logbook.

Compare pre-cdibration and post-cdibration vaues.

Compare the pH vaue displayed on the insrument to the standard value. If the
difference between the two isless than 0.3 the instrument isin cdibration. If the
difference between the pre-calibration and post-cdibration indicates that the indrument is
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not in caibration, check again the next morning to make sure that the temperature was
properly equilibrated (send these valuesto CBO). If the difference data collected on that
sampling cruiseis suspect and will be deleted from the database. That Hydrolab should

not be utilized until more extengve cleaning/maintenance is conducted and the instrument
cdibrates well.

Dissolved Oxygen

13.

14.

15.

16.

17.

18.
19.

20.
21.

22.

23.

If the circulaor ison, turn it off

Sdect "satup/cd”, "setup” and "sonde’.

Use the arrow key to choose "circlor: Off/On"

press "sdect”. Sdect the number O using the arrow key and sdect "done".

Fill the cap cup with DI water

fill the cup to just below the O-ring of the DO probe.

Using aKimwipe or other soft towe, carefully remove any water droplets from the DO

membrane. Do not apply pressure to the membrane.

Cover the ca cup loosdy with the plagtic storage lid, and dlow unit to equilibrate until

temperature reading is stable.

Record the Barometric Pressure and temperature in the logbook.

The DO% reading should be close to 100%.

Using chart calculate the correct DO saturation.

Based on Hg reading and temperature chart find the correct DO saturation vaue and

record in the logbook in the "Chart" column.

Record the dissolved oxygen reading from the Sonde in the logbook in mg/l.

Compare pre-cdibration and post-caibration vaues.

Compare the Saturated DO values from the chart and the instrument values as recorded

in the logbook. If the difference between the two islessthan 0.5 mg/L the instrument isin

cdibration. If the difference between the Saturated DO vaue and the instrument indicates

that the instrument is not in cdibration, check again the next morning to make sure that the

temperature was properly equilibrated (send these valuesto CBO). If the difference is Hill

greater than or equal to 0.5 mg/L the data collected on that sampling cruise is suspect and

will be removed from the database. Additiondly, the instrument should not be utilized until

more extensive cleaning/maintenance is conducted and the insrument cdibrates well.
Replace the storage cup.

Place a sufficient amount of tap water in the storage cup to keep the DO membrane

moist. Do not dlow the water to come in contact with the sensors as anionic gradient

may develop resulting in dilution of the dectrolyte solutions.

After performing the required maintenance the field DO saturation check must be

conducted during the next sampling event to ensure the instrument problem was corrected

and to confirm the instrument is performing properly (see step 6 in section 3.2.2 for

verticd profile).

4.3 ACID WASH ALL REUSABLE BOTTLES

All sample bottles and coolers should be returned to the regions from DCL S viathe courier on aregular
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bass. Contact the Lab Liaison Officer (OWRM), if thereis a problem in getting coolers or sample bottles
back from DCLS. All 250 ml NTNP and 2 liter brown bottles need to be acid washed between runs. This
step may be performed as a pre-cruise preparation or in the afternoon as a post- cruise activity.

1. Rinse, strip with 10% HCL and rinse 3 timeswith DI al 250 ml NTNP bottles and dl large reusable
containers and their caps. Replace the caps to sed bottles until their use.

4.4 HOSE MAINTENANCE

1. Because of the danger of contamination by bacteria and other particulate matter, the hoses
utilized in the Chesgpeake Bay's Virginia Tributary Monitoring Program (VTMP) areto be
replaced annudly.

Hoses condsting of %4' 1D by 1 1/8 inch clear vinyl tubing are currently being utilized by the
VTMP.

2. To deter bacterid and adgd growth in the tubing between purchase and replacement, the

following deaning should be conducted:

AT THE END OF EACH SAMPLING RUN:

Rinse the hoses with 5 gdlons of freshwater and completdy drain.

ONCE PER MONTH:

a. Pump 5 gdlons of a5-10 % solution (a5 % solution congsts of 1 quart of vinegar mixed with 4 3%

gdlons of water) of white vinegar mixed with tap water through the hose and pump apparatus.

b. Rinsewith 5 gdlonsof pure fresh water and drain.
45 LICOR SENSOR MAINTENANCE:
SIX MONTHSAFTER MANUFACTURE'SRECALIBRATION:
Theair and water sensor s should be compared to each other at the regional office. Program the
air multiplication factor into the display unit for the underwater sensor following theinstructions
on p.22 and obtain a smultaneous reading from the air and water sensors. The air and water
sensor s should be within 5% of each other. If not, try to deter mine which sensor isnot
functioning properly by comparing the air and water sensorsto another unit's sensors. Non-
functioning sensor s should be sent back to the manufacturer for repair.

EVERY YEAR:

Return the sensors to the manufacturer (LI-COR) for cdibration. Send a copy of the cdlibration drift
report to CBO upon receipt.

4.6 ELECTRONIC DATA TRANSFER (EDT) OF SAMPLE INFORMATION
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Note: Secchi depth, weather code and tide stage for each station should be entered WQM only
once with the 1 meter depth profileinformation.

4.6.1 Regular run information

1. CBM WQM data sheets arefilled out at each station.

2. Send the WQM data sheet information viaWQM to DCL S prior to 9:00 A.M. on the day
following the sampling cruise.

- Record each sample sent to DCL S & each station and depth profile
- Check data

3. Make copies of the WQM field sheets and send them aong with the Li-Cor and Field
Summary sheets to CBO (CBO will do QC on the data entry).

4. 1f technica problems arise during the data shipment and the 9:00 am deadline will not be met
cal Charlie Morgan (804-698-4473) or another appropriate OIS/WQA staff member (see cal
list in Appendix E). If the problem cannot be resolved, fax the WQM field sheetsto DCLS
Centra Receiving (804-786-4270) and cal Cindy Johnson at CBO (804-698-4385)

4.6.2 QA/QC run information

1. Entering QA/QC data into the Oracle database requires specid steps not normally performed
during aregular run. See Appendix D for details.

4.7 CORRECTIVE ACTION REQUEST

The corrective action request (CAR) form is used to document problems and the steps needed,
or taken, for correction. CAR forms may originate in regions, headquarters, or the labs. Themain
reason to use a CAR is the need to permanently change any procedure. This may be due to:

- Procedures are causing possible contamination to samples.
- Procedures need to be clarified.
- Methodology isincongstent with new analyss/'studies.

The corrective action form is utilized to identify problemsthat could affect data vdidity and possble
courses of action to correct them (See Appendix A for form). In order for the corrective action plan to
work, al personnd associated with the program must report al suspected abnormalities. Thisis especialy
important to field personnel because identification and correction of problemsin sample collection and
handling is essentid for an effective program.

Identify the problem.

List possible causes (if known).

Note the date the problem was identified.

Identify samples or fidd data that may be invalid as aresult of the problem.
Make recommendations for corrective action (if possible).
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APPENDIX A
LAB SHEETS AND FORMS

Revised 01/10/2005






FIELD SUMMARY

River: Date:

Field Chief:

Field Crew:

Weather:

Station Time Tide Comments/Problems/Unusual Events

Calibration Check (Performed after sampling)

Hydrolab # Notes:
Date/Time

Conductivity SV.

LV.

pH SV.

V.
D.O. SV.

LV.

SV. = Standard Value.
I.V. = Instrument Value.
Signature: Send original to Chesapeake Bay Office after complete monthly sampling
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VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
WQM DATA SHEET

PROGRAM CODE COLLECTOR UNIT CODE DATE COLLECTED
CB DJW 710-207 (YY/MM/DD)
[ )
STATION LOCATION BOTTOM DEPTH (meters)
8-YRK 001.64 Buoy 24
Special Study Number WEATHER Tide Secchi Depth (m)
845101
00116 00041 00067 00078
FIELD DATA
D
E TEMP(C) D.O.PROBE (mg/l) COND. SALINITY (ppt)
P 00010 00299 (UMHOS/CM) 00096 pH (SV)
T 00094 00400
H(m)
1
3
5
7
9
1
13
15
BOTT.
TIME Filtered fi IVOI'ed DEPTH TIME CATALOG GROUP CONTAINER
FILTERED by Ifter (m) COLLECTED NUMBER CODE NUMBER
1 190-258 NME12 1
1 190-268 NTNP 2
190-037 FCLR 3
190-232 PNC 4
1 190-236 PP 5
1 190-301 FCHLR 6
190-021 NME7 1
190-268 NTNP 2
190-232 PNC 4
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Virginia
Environmental
Quality
DCLS LAB USE ONLY
STATION DATE TIME COLLECTED SURVEY DEPTH
ID COLLECTED
Y Y M M D D
PROG. GROUP CODE PRIORITY CONTAINER # UNIT CODE REGION CODE COLLECTOR
CODE CODE
SPECIAL STUDY NUMBER %FRB WEATHER TIDE FLOW SEVERITY SECCHI DEPTH (m) FIELD pH
00116 00002 00041 00067 01351 00078 00400
RESIDUAL CHLORINE FLOW RATE COLLECTION SPAN # OF ALIQUOTS AIR TEMP. (C°) BAROMETER
PRESSURE
50060 00061 00020 00025
G SWL SPWL HOURS YIELD
W
T TIS (NUM) SPECIES (NUM) SAMPLE NO. TIS (ALPHA) SPECIES (ALPHA)
! D
S 7499 7499 8400 8400
5 0 7 5
S IND/SAMPLE SEX LENGTH (INCHES) WEIGHT (LBS.) LC/H
U
E 8161 8401 00024 00023 8400
4 4 8
LATTITUDE DE FIELD DATA
PT D.O. PROBE (mg/l) TEMP°C COND. (1 MHOS/CM) SALINITY (ppt)
LONGITUDE H (m) 00299 00010 00094 00096
3
OTHER 5
7
9
11
13|
COUNTY 15|
17
COM- 19
MENTS

21
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Collected By

DEPARTMENT OF ENVIRONMENTAL QUALITY

LI-COR LIGHT ATTENUATION

Date

Light attenuation measur ements are taken at one half meter intervals until a reading of 10 uE isreached.

STATION

TIME

SECCHI

DEPTH (M)

AIR/WATER

AIR/WATER

AIR/WATER

AIR/WATER

AIR/WATER

AIR/WATER

SURFACE

05

10

15

20

25

3.0

35

4.0

45

50

55

6.0

6.5

70

WEATHER

Notes: Sunrise;




DEPARTMENT OF ENVIRONMENTAL QUALITY
CORRECTIVE ACTION REQUEST FORM (CAR)

Section | - Completed by originator

Date:
Submitted By:
Region:

A. Nature of Problem:

B. Possible cause (if known):

C. Date problem identified:

D. Samplesthat may beinvalid:

E. Recommended Corrective Action (optional):
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D.E.Q. CAR con't.

Section 11 - Completed by Regional Technical Services Supervisor

A. Recommended Corrective Action:

Technical Services Supervisor, Signature;

Date:

Section 111 - Completed by CBO Monitoring Project Coordinator

A. Recommended Corrective Action:

B. Follow up action required: YES/NO

C. Implementation will begin on:

CBO Project Coordinator Signature:

Date:

Section 1V - Completed by Headquarters QA/QC (optional)

A. Recommendations/ Comments:

QA/QC Signature:

Date:



Hydrolab Calibrationsand Post CruiseCalibration Checks
Hydrolab #

_IC_IaIé Press. Theor. M eter Mce:ller pH 7 lezéor Cond. Batt. | Init/R

p Date Time Temp. (mm (chart) initial DO. init./ init. init./ Volt. 0 I.D
init. )

Hg) DO DO clib. | | b, !

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post
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Hydrolab #

Record of Hydrolab Maintenance Procedures

Date

Procedure

Comments
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Date:

CBP Tributary Site Visit Summary

Field personnd:

River:

Region:

Stevigt by:

A.Pr

ecruise Procedures;

Al. Hydrolab Precalibration:

1. Precdlibration norma and in accordance with SOP.

2. All expected parameters calibrated.

3. Expiration date not exceeded on pH buffer, 1.0 Molar stock
solution lessthan 1 year old.

4. Utilized fresh Standards to cdibrate conductivity.

5. Instrument operation good, in accordance with SOP.

6. Regiond office maintains calibration/maintenance logbook.

A2. Sample Container and Filtration Equipment Prepar ation:
1. Filtration equipment (towers, bases, 250 ml bottles, graduated
Cylindersand 2 L HDPE brown bottles) acid washed, DI water
rinsed 3 times.
2. Fltration utengls'/new sample bottles DI water rinsed
3times.

A3. Licor Unit Preparation:

1. Sensors washed with mild detergent such as LiquinoxO
prior to cruise

2. Averaging time set to 5 seconds

3. Multipliers entered correctly

4. Cdibration log maintained

A4. NIST Thermistor Check
1. Temperature difference between probe and NIST certified

thermistor & 25-30 °Cis+/- 0.5°C
probe value :

Nist cartified thermistor vaue :

2. Temperature difference between probe and NIST certified
thermistor at 4°Cis+/- 0.5°C
probe value :

Nis certified thermistor vaue :

Comments:

O OO dd
N A

0
F OO
0O
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.

]

0
5

]

]

]
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B. Field Collection Procedur es:

B1. Water Sample Collection:

Stations sampled according to origina schedule.

All gtations sampled during daylight hours.

Obtained samples 1 m above bottom sediment/1 m below surface.
Samples collected via pump and hose apparatus.

Pump adequately cleared/flushed.

Sample bottles sample rinsed prior to collection.

Sufficient sample volume collected for al parameters.

Samples properly labeed usng ink.

Samplesiced immediatdly/preserved according to SOP.

©CoOoNUA~WDNPE

B2. Hydrolab Procedures:

1. Magnetic impeller works properly; DO membrane normdl.

2. Readingsin 2 m increments from 1 m above bottom sediment
(raised to 1t whole odd interval) to 1 m below surface.

3. Hydrolab readings stabilized prior to recording information
on data sheets. D.O. readings recorded last.

4. Indrument left on dl day.

5. Field parameters recorded to tenths place and not rounded
based on the hundredths place.

B3. Light Attenuation Procedures:

1. Initid readings obtained with deck sensor/ 0.1 meter

with water sensor, subsequent readingsin 0.5 meter increments.
2. Sensor postion minimized surface reflection.

3. Deck/water profiles continued to depth value of 10 micro
Eingeinsor less

4. Minimum 5 second waiting period prior to each reading.

B4. General Filtration Procedures:.

1. DI water rinsed filtration towers, bases, tweezers, graduated

cylinders prior to use /between samples according to SOP.

2. Filters stored properly prior to use.

3. Only clean forceps used for filter transferals.

4. Filters handled properly.

5. Sample resuspended by shaking for filtretion.

6. Volumesfiltered recorded on tags and data sheets.

7. All samplefilters kept in Ziplock storage bags, iced
immediately after collection.

B5. Chlorophyll Filtration Procedures:
1. Vacuum pressure during filtration between 10-12 ps.
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2. Sufficient sample volume filtered to color filter pad,

if less than 300 ml of sample filtered through the firgt pad,
filtered one/ two more filter pads to obtain atotd of at least
150 ml of samplefiltered.

3. Filtration duration limited to 10 minutes or less.
4. Added MgCO3 to last 10-25 mis of sample being filtered.
5. Removed filtration vacuum prior to filter being completely dry/

but dry enough to ensure no sample losses during filter folding.

6. Wrapped filters containing chlorophyll samplesin
auminum foil/ immediately iced them according to SOP.

B6. Nutrient Filtration Procedures:

1. Vacuum pressure kept 10-12 mm Hg or below.

2. Muffled PNC filters prior to use, placed filters grid
side down according to SOP.

3. Filtered sufficient volume of sample to obtain color.

4. Rinsed 250 ml NTNP bottle with filtrate prior to collecting
the sample.

B7. Miscellaneous:

1. Secchi depth measured during daylight hours on shady side
of vessd without usng sunglasses.

2. Duplicate samples obtained according to SOP.

3. Equipment blank samples obtained according to SOP.

4. IsPMTF required?

5. A temperature bottle has been placed in the cooler

Comments:

]

]

0

O O
O O Oz

O 0O Od O

5

|

O O

O O

|

C1. Photic zone

1. Photic zone composites consited of 5 equa subsamples
determined by multiplying the Secchi depth, depth by 3.5 (or
from chart based on Secchi depth) and dividing that by 5

2. The hose was cleared adequately between depths

3. The carboys were mixed thoroughly prior to pouring the samples

4. Bottles were not overfilled
5. The water temperature was clearly written on the tops of the
productivity samples
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6. Samples were labeled properly and the 1000 ml and 125 ml
samples were immediately iced

C2. Bdow Photic Zone

1. Carboys were rinsed thoroughly prior to obtaining the
composite

2. Composite sample consisted of 5 equa subsamples from the
bottom third of the water column

3. The hose was cleared adequately between depths

4. The carboys were mixed thoroughly prior to pouring the samples
5. Samples were not overfilled
6. Samples were labeled properly and the 125 ml samples

were immediatdly iced

C3. Sampleddlivery
1. Ddivery times were confirmed with ODU aheed of time
2. Samples were properly iced and delivered same day to ODU

D. Post Cruise Procedures:

D1. Field Personne Post Cruise Procedures:
1. Hydrolab post cruise cdibration check conducted according
to SOP/normal.

]

2. Hose cleaning/draining procedures completed according  to SOP.

D2 Data Entry Audit

1. Three months of field sheets were sdlected randomly by CO
personnel to review.

2. Percent errors found equaed 10 percent or less
a Tota number errorsfound =

[]
[]

<
B

0 00 OO O |
O

00
LILE

oo
HN

]
]

b. Tota number data points reviewed =

Percent error = step alstep b*100% =
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VIRGINIA TRIBUTARY MONITORING PROGRAM
PROCEDURE MODIFICTION TRACKING FORM

Thisformisused to document modifications made to the Virginiatributary Monitoring Program’s procedures or methods. A detailed
method description including the proposed modification should be completed prior to submittal to DEQ’ s Chesapeake Bay Program at the

Central office.

DATE SUBMITTED

DATE APPROVED

REQUESTOR NAME

ORGANIZATION

NEWLY PROPOSED MODIFICATION|[ ]
APPROVED BY:

FIELD APPROVED MODIFCATION [
DATE:

]

TYPEOF

PROCEDURE/METHOD OTHER][

SAMPLING[ ] ANALYTICAL[ ]
] SPECIFY:

FIELD MEASUREMENT [

]

DURATION PERMANENT[ ]

TEMPORARY [ ]

EFFECTIVE DATE:
START DATE:
END DATE:

PROCEDURE/METHOD
DESCRIPTION

MODIFICATION
DESCRIPTION

JUSTIFICATION FOR
MODIFICATION

ANALYTICAL
PARAMETERSTHAT MAY
BE AFFECTED BY THIS
CHANGE

AFFECTED QA PLAN(S)
(INCLUDE TITLE, REVISION
AND DATE)

PMTF COMPLETED BY

CBO REVIEW/APPROVAL: NAME:

TITLE:
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SIGNATURE:

DATE:
Field Filtration Log
Initials
RO Station Date Sample | Depth Time Time VolumeFiltered (ml)

Type (m) Collected Filtered "~qa TPNC | PP
R/S1 1
R/S1

R/S1 1
R/S1

R/S1 1
R/S1

R/S1 1
R/S1

R/S1 1
R/S1

R/S1 1
R/S1

R/S1 1
R/S1

R/S1 1
R/S1

R/S1 1
R/S1

R/S1 1
R/S1

R/S1 1
R/S1

R/S1

R/S1 1
R/S1

R/S1 1
R/S1

S2 1
2

EB 0
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L1-COR SENSOR TRACKING LOG

Sensor serial number: Purchase date:
Calibration o Medium | Calibration Field Utilization Comments
Multiplier . .
Date (air/water) Drift Start Date | Stop Date
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Appendix B
Saturated DO Table
and

Primary Productivity Sample Increment Chart
Revised 04/08/2002






Saturated DO Table

Temp O, concentrations in mg/l
in°C 0 1 2 3 4 5 6 7 8 9
) 12.75 12.71 12.68 12.65 12.61 12.58 12.55 12,52 12.48 12,45
6 12.42 12.39 12.36 12.32 12.29 12.26 12.23 12.20 12.17 12.14
7 1211 12.08 12.05 12.02 11.99 11.96 11.93 11.90 11.87 11.84
8 11.81 11.78 11.758 11.72 11.69 11.67 11.64 11.61 11.58 11.55
9 11.53 11.50 1147 11.44 11.42 11.39 11.36 11.33 1131 11.28
10 11.25 11.23 11.20 11.18 11.15 11.12 11.10 11.07 11.05 11.02
11 10,99 10.97 10.94 10,92 10.89 10.87 10.84 10.82 10.79 10.77
12 10.75 10.72 10.70 10.67 10.65 10.63 10.60 10.58 10.55 10,53
13 10,51 10.48 10.46 10.44 10.41 10,39 10.37 10.35 10.32 10.30
14 10.28 10.26 10.23 10.21 10.19 1017 10.15 10,12 10.10 10.08
15 10.06 10.04 10.02 9.99 9.97 9.95 9.93 991 9.89 9.87
16 9.85 9.83 9.81 9.79 9.76 9.74 9.72 9.70 9.68 9.66
17 9.64 9.62 9.60 9.58 9.56 9.54 9.53 9.51 9.49 9.47
18 9.45 9.43 9.41 9.39 9.37 9.35 9.33 931 9.30 9.28
19 9.26 9.24 9.22 9.20 9.19 917 9.15 9.13 9.11 9.09
20 9.08 9.06 9.04 9.02 9.01 8.99 8.97 8.95 8.94 8.92
21 8.90 8.88 8.87 8.85 8.83 8.82 8.80 8.78 8.76 8.75
22 8.73 8.71 8.70 8.68 8.66 8.65 8.63 8.62 8.60 8.58
23 8.57 8.55 8.53 8.52 8.50 8.49 8.47 8.46 8.44 8.42
24 8.41 8.39 8.38 8.36 8.35 8.33 8.32 8.30 8.28 8.27
25 8.25 8.24 8.22 8.21 8.19 8.18 8.16 8.15 8.14 8.12
26 811 8.09 8.08 8.06 8.05 8.03 8.02 8.00 7.99 7.98
27 7.96 7.95 7.93 7.92 7.90 7.89 7.88 7.86 7.85 7.83
28 .82 7.81 7.79 778 177 7.75 7.74 1.73 771 7.70
29 7.69 7.67 7.66 7.65 7.63 1.62 7.61 7.59 7.58 157
30 7.55 7 7.53 7.51 7.50 7.49 7.48 7.46 7.45 7.44
mm Hg. Corr.Factor | mmHg. Corr.Factor | mmHg Corr.Factor | MMHg Corr.Factor
775 102 750-746 | 0.987 725-721 | 0.953 700-696 | 0.92
770-766 1.014 745-741 0.98 720-716 0.947 695-691 0.914
765-761 1.007 740-736 0.973 715-711 0.94 690-686 0.907
760-756 | 1.0 735-731 | 0.967 710-706 | 0.934 685-681 | 0.90
755.751 | 0-993 730-726 | 0.96 705-701 | 0.927 680-676 | 0.893
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Primary Productivity Sampling Increment Charts

A. TOP SAMPLE

Secchi Depth (m) Sampling Start Depth (m) Sampling | g;:(rement (m)
0.1 0.35 07
0.2 0.7 1
0.3 1.05 o1
0.4 14 8
0.5 175 5
0.6 2.1 0
0.7 2.45 79
0.8 2.8 o6
0.9 3.15 63
10 35 07
12 4.2 0.84
14 4.9 0.98
16 5.6 112
18 6.3 1.26
2.0 7.0 14

B.BOTTOM SAMPLE

Depth (m) Total Sampling Area(m) | 2MPIing 'gg ement (m)

4 13 %6
S 17 2
6 2.0 2

! 2.3 5
8 2.7 =2
9 3.0 r

10 33 66
11 3.7 74
12 4.0 3




APPENDIX C

COMMONLY USED GROUP CODES, CONTAINER
NUMBERSAND CATALOG NUMBERS

Revised 01/10/2005






NRO

DEPTH

GROUP CODE

CONTAINER NUMBER

BST

|

TRLL*

TNMEY

NTNP

PNC

PP

FCHLR

CDOM

TSS
NTNP

OO (N[O |0 | [W(N

PNC

PP

NME/

(och o2 [&) | -0

PRO

DEPTH

GROUP CODE

CONTAINER NUMBER

NME12

1

NTNP

2

FCMFENT4*

3

(HTIT)*

(4)*

PNC

5

PP

FCHLR
NME7

~N (o

NTNP

PNC

PP

(O N |-

TRO

DEPTH

GROUP CODE

CONTAINER NUMBER

NME7

=

NTNP

FCMFENT4*

PNC

PP

FCHLR
NME/

o0 (W(N

NTNP

PNC

PP

(O RE- I \OR ]

* Group codes collected on stationsthat are sampled for the AQ program.
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APPENDI X D

ENTERING QA/QC INFORMATION
INTO WQM

Revised 03/13/2003






QA/QC Checklist for WQM
(note: If problems occur during data entry use the call list on the next page to attempt to

identify the cause and find a solution. Detailed instructions for WQM data entry can be
found in the CEDS manual and following the call list.)

A.In_QACB Run (e.g. PQACB for PRO; NQACB for NRO and TQACB for TRO):
1. Put in correct station ID.

2. Change Blank/Dup designation from R to S2 for containers 11-20.

3. Change Blank/Dup designation from R to EB for containers 21-27.

4. Change Bottom Depth from 10 to actual depth and dummy time to actual time after data
collection.

B. In Regular Run:

1. Change Blank/Dup from R to S1 for containers 1-9 for station chosen for QA/QC.
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CALL LIST FOR SAMPLE RELATED ISSUES
04/26/05

Thisisalig of persons, listed in order of priority, to cdl for help to the listed problems.

EMERGENCY LABORATORY SERVICES (all area code 804)

After Hours Emergency Services Officer 418-9923 (pager)

Ed Shaw — DCLS Asst. Bureau Dir. of Andytical Services & DEQ Coordinator
648-4480 x152 371-7973 (fax)
ed.shaw@dgs.virginiagov

Dr. Thomas York - DCLS Deputy Director
641-7071 (cdl) 378-8203 (home)

Dr. James L. Pearson - Director
648-4480

ROUTINE SAMPLE DELIVERY PROBLEMS (all area code 804)

Charlie Morgan 698-4473 837-1526 (C) 748-2415 (H) FAX 698-4116
Roger Stewart 698-4449 370-8043 (C) 739-5995 (H) FAX 698-4116
Cindy Johnson 698-4385

Darryl Glover 698-4321 304-6752 (C) FAX 698-4522
Melody Morton-DCLS 648-4480 ext. 140  418-9932 (pager) FAX 786-4270
LewisBaker-DCLS 648-4480 ext. 141 FAX 786-4270

PROBLEMS SPECIFIC TO DATA TRANSFER

Charlie Morgan 698-4473*  837-1526 (C) 748-2415 (H) FAX 698-4116
Roger Stewart 698-4449*  370-8043 (C) 739-5995 (H) FAX 698-4116

Rupesh Bharad 698-4398*

DEQ Help Desk 698-4100

Cindy Johnson 698-4385*

D. Scott Wagner 698-4548 takes care of FTP gite.
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* Can perform manua download of WQM datato ship to DCLS.
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SAMPLE COLLECTION INFORMATION & SCHEDULING WITH DCLS

This numbers are provided for non-routine sample collection and scheduling. Please make certain when scheduling
bacteria samples that you confirmthat one of the following persons know when and how many samples will be arriving
and what services will be requested.

Charlie Morgan 804-698-4473 (O)  837-1526 (C) 804-748-2415 (H) 698-4116(fax)
chmorgan@deq.virginiagov

Ed Shaw - Asst. Bureau Dir. of Andytical Services & DEQ Coordinator
804-648-4480 804-641-7056 (Blackberry) 804-371-7973 (fax)
ed.shaw@dgs.virginiagov

Deborah Paul - Group Manager Bacteria sample scheduling only
804-648-4480 x310  (804) 997-3555 (pager) 804-371-0666 (fax)
debbie.paul @dgs.virginia.gov

ORDERING SAMPLE KITS AND CONTAINERS

Thomas Lindfors, DCLS Customer Service — Planning Group
804-648-4480 804-418-9924 (pager)

Mattie Jones, DCLS Customer Service Support Technician
804-648-4480 ext. 104

ORDERING CLEAN METALSKITS

Norma Roadcap, Metas & Radiochemistry
804-648-4480 x 350
norma.roadcap@dags.virginia.gov

COURIER SERVICE

Thomas Lindfors, DCLS Customer Service — Planning Group
804-648-4480 804-418-9924 (pager)

ORDERING CHAIN OF CUSTODY EQUIPMENT

Lewis Baker, DCLS Sample and Records Management
804-648-4480 ext. 141
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PRIORITY CODES

Every priority code other than the standard 7 (the usual turnaround time (TAT), as listed in the catalog of
services) has a cost multiplier associated with it.

Code 7 — standard TAT, listed price

Code 6 — Chain of custody, standard TAT, 1.1 X listed price

Code 5- 1/2 standard TAT, 1.5 X listed price

Code 4 —7 day TAT, 2 X listed price

Code 1 - Emergency sample. Pricing will be determined after completion of analysis. Since this
requires lab employees to work around the clock to complete the analysis, these samples must be

approved by a RD or agency director.

Bear in mind that timed analysis (BOD3,) cannot be run any faster and samples requiring immediate
analysis (bacteria) will be done immediately anyway.
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Entering QA/QC data into WQM:
March 02, 2001

Note: Advance scheduling of sampling runs must be completed by the 25™ day of the month prior to the
month of sample collection.

A. Collection of QA/QC samples:
The types and frequency of collection of QA/QC samplesis described in each individua program's SOP.

B. QA/QC Run IDs:

QA/QC Run IDs congsts of thefirg letter of the region conducting the sampling followed by the letters QA and
the 2-letter program code under which the samples are collected (e.g. TQAAQ for the Tidewater regiond QA run for
the Ambient Monitoring Program).

C. Blank/Dup designations (Note: all QA/QC samplesare stored under the QA/QC Run ID except FB and
S1).

CRM - Cetified Reference M aterid C - Composite Sample

CB - Container Blank EB - Equipment Blanks

FB - Filter Blank M - M ultiple Samples

R - Regular Sample (default designation) RB - Reagent Blank

S1 - Firgt subsample of afidd split sample (thesedataare  S2 - Second subsample of afidd split sample (these data
stored in the regular run id) are stored in the QA/QC run ids)

SRM - Standard Reference M aterid TB - Trip Blank

H - Horizontdly integrated composite sample V - Veticdly integrated composite sample

HV - Horizontdly and Verticdly integrated sample.

D. Container number designations:

1-9 Regular sample containers and/or S1 sample containers

11-19 S2 sample containers (note the ones place of a S2 container is the same as the corresponding
S1 container e.g. if S1 for PNC is container number 5 then S2 for PNC is container number
15)

21-29 Equipment Blanks (the ones place for equipment blanks also correspond to the S1 containers
for the same sample typese.g. S1 for PNC is 5 then the EB for PNC is 25).

31-39 Filter Blank (the ones digit must correspond to the S1 or R sample container for the group code
utilizing that type of filter eg. PNC)

41-43 DI Blanks

51-53 Reagent Blanks

E. Lab Proc Code designations:
D - indicates to the lab to perform Laboratory splits
DM - indicatesto the lab they should perform alab split and a matrix spike
M - indicates to the lab they should perform amatrix spike

F. Scheduling QA/QC into WQM: (Note: the following instructions assumetheregular Run 1Ds have
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already been established in the Yearly Scheduling Screen for WQM. If therunshave not previoudy been
established in WQM, please consult the Water M edia Monitoring portion of the CEDS manual for
ingtructions on how to do s0.)
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Figure 1. Yearly Run Schedule

Yearly Runs Schedule: 5 Virginia Deparlment of Environmental Qualit - [Yearly Runs Schedulc]

1. In CEDSdlick on ApplicationsEnvironmental  [Ste | l@] el /e ] # 18 1o o | & ] @l o | SCE
Monitoring/Water/Y early Runs Schedule. o sy B % e B

2. Inthe Yearly Run Schedule set up a generic WS | T il I
QA/QC Run ID (eg. TQACB). o .

3. U= QA asthe Station 1D (Note: thisaready TOACE faR » FCHLR

TQACB  [@A

exigsin the Station List) and Survey Program. TOACD [0

TQACE QA

4. Enter theLab Proc Code for NTNPand HTIT TOACD oA

50 1 INME21

50 12
50 13
50 14

FCLR

= =] =] =] =] 2| 2| 2| =l =
a
=]

Conta nasaM (F|gure 1) IE?E: E: 1 :E :: FCHLR
. TQACB QA 10 50 1
5. Enter the appropriate depths (O for EB), ToATT oA W[ w1
Container I1Ds, Parameter Group Codes, and o s

Save. Oncethisis completed, the QA/QC Run
ID can be used for dl QA sampling events. When
appropriate add additiond lines with O depths for
reagent blanks and container blanks (RB and
CB) using the group codesin which the reagents are utilized (e.g TNUTL for sulfuric acid and HTIT for nitric

acid).

|50~ Eg | i | | o | g | | | o ] [ (| | | | [

|§Q~ﬁk@k{m\ﬂ-\l-l'-\‘-l‘-\l-l'-l'-l‘-\‘-N-IQ-IQ-IC-N-

RUN D [CRUISE) SAMPLING |
|Recard: 1415 [ [ |<0sC> kDBG: | |

_ Figure 2. Get Yearly Run Data tab
Monthly scheduling:

48 Virginia Department of Environmental Quality - [Monthly Runs Schedule]

1. Click on ApplicationgEnvironmental Bl foien EG Quey Bk Becod ERM Wiiow tiok =181

) . e ||l == =m]t [ [e]+] ] l&l'\"lll
M0n|t0r|ng/M Onthly run schedule. Morihy Fiun Schedue | Get Yearly Run Data | Pint Field Shest/Container Label |
2. Click onthe Get Yearly Run Data tab. Get Yearly Run Data

Enter Run ID[s] and Sample Collection Date[s] to Id in the Monthly
R cli " Dat

3. Enter theregular Run ID (eg. TRAPI) and the e T S - “ -
date to be collected on the first line of the pop- oart g;;f;ggg;l
up screen. On the next line enter the QA/QC
Run ID (e.g. TQACB and the date to be
collected (Figure 2).

4. Click onthe Get Yearly Run Data button.

The database will be automaticdly updated with

the runs chosen and will be displayed in the

Monthly Run Schedule screen.

Click on the Query button.

Enter the regular Run ID, the station chosen for = 2008

QA/QC and the date as scheduled in step 5.

Change the Blank/Dup designation for dl containersto S1 (Figure 3a).

Save.

Click on the Query button.
10. Enter the QA/QC Run ID (TQACB) and the date scheduled in step 3.

11. Change the Station ID from QA to the name of the station chosen for QA/QC sampling for dl samples (eg. 3-
RPP010.60).

12. Change the Blank/Dup designation for dl containers numbered 11- 17 (depending on how many samples

Get Yearly Run Data

|«|s«|@|w|@|@|w|@|@|w|m—||c-

o

o

© © N
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are being collected) to S2 (Figure 3b). (Make S2 container s are the same as S1 container s).

13. Change the Blank/Dup designation for al containers numbered 21-27 (depending on how many samples are being
collected) to EB (Figure 3b).

14. Save theinformation and Exit CEDS.

Figure 3. Completed Monthly run Schedules.

a. Completed QA station in regular Run 1D
(middle depths and Licor excluded)

nia D epartment of Environmental Quality - [Monthly Runs § chedule]

B&] Action Edit Quew Block Record Field Window Help =lE =]
(e |[Hal=lFl=m@lt 3]s 2] K@
Monthly Run Schedule | Get Yearly Run Data | Print Field Sheet/Container Label |
Monthly Run Schedul
Lab
Survey Depth % Blank Cont Proc Special Parameter Sample
Run ID  Station ID Program Desc Depth FRB 7 Dup ID  Code Studies # Group Cd Collect Date
| TRAP 1 ET =T 2 29[ sofst s 1jp [e45101 & [NME7 =
TRAPT [3-RPPO10.60 3 1[ 5061 L[ A0 [pesion | § [NMEZT
[TRAFT [3-RPFO10.60 3| 29[ 5051 & | 20 [p45101 & [NTNP
[TRAFT [3-RPFOT0.60 1 T[ sofp1 & [ 2P [pa5io1 | g [NTNP
[fRAPT [3RPFOTOG0 1 1 sog1  a[ 3 [pas101 | & [FCIR
TRAP1T [2RPPO10.60 ¥ 29[ 5051 1[4 [B45101 | & [PNC
TRAP1T [3-RPPO10.60 1 1 5061 1[4 [Ba5101 | & [PNC
TRAP1T [3-RPPO10.60 1 29[ sofs1 1[5 Bas101 | & [P
[TRAFT [3-RPFOT0.60 1 1 ot a[ & pasiol g PP
[TRAPT [3-RFPOTOG0 1 1 S0t a[ & [Bas101 | g [FoHIR
£ 3 3
$ 4 4
4 $ $
¥ 4 4
5 |l | E
AUN ID [CRUISE] S&MPLING
[Recard: 1710 [ [ [«<0SC> <DBG |

b. Completed QA/QC Run ID

#8 Virginia D epartment of Environmental Quality - [Monthly Runs Schedule]

Bal Action Edit Query Block Record Field ‘Window Help =1E] x|
(% [Wal=[F(=IRE[t [+ e [vlA] G0

Monthly Run Schedule | Get rearly Run Data | Print Field Sheet/Container Label I

Monthly Run Schedul
Lab
Survey Depth % Blank Cont Proc Special Parameter Sample

Run ID  Station ID Program Desc Depth FRB 7 Dup ID Code Studies # Group Cd Collect Date

TRACB [3-RPP010.60 1 10( s0fR 4| 11D [B45101 =

TQACB [3-RPP010.60 1 1 50 R & 11D [B45101

TQACE [3-RPP010.60 1 10( s0R 4| 12|DM (845101

TRACB [3-RPP010.60 1 1 50 R 4 | 12|DM [B45101

TRACB [3-RPP010.60 1 1 50 R 13 845101

TRACB [3-RPPO10.6D 13 10 50 (R | 14 1845101

TQACE [3-RPP010.60 1 1 50 R 314 845101

TRACB [3-RPP010.60 1 10( S0R 15 845101

[[RACE [3RPPOTOGD 1 1[ S0[R 1[5 [Ba5101

TQACB  [3-RPPO10.60 4 1 50 R | 16 245101

TQACB [3-RPP010.60 1 0| s0fR 21 845101

[[RACE [BRPPOTOED 1 o[ So[R L[z [Ba5101

TRACB [3-RPPO10.6D 13 1] 50 (R | 24 1845101

TQACB  [3-RPPO10.60 g 0 50 R T 25 245101

TQACB  [3-RPPO10.60 ) [1] 50 (R | 26 845101 |
STATION NAME - list of values available I
|Record: 15/15 [ List of Values [<OSC> <DBG: | |
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Field Data entry Screen Changes

(Note: If the date or samples scheduled in the Monthly schedule screen was different
from that collected, make the changesin the Monthly schedule screen befor e following

the steps below):

1. Click on ApplicationgEnvironmental

Figure 4. Get Monthly Run Data tab.

£ Virginia Department of Environmental Quality - [Field D ata]
[ Action Edit Ouey Block Fecod Field Window Help

Monitoring/Field Data.

SO Ml 5 P e A E E S N 7 A A S

2. Click onthe Get Monthly Run Data tab
(Figure 4).

Enter the regular Run ID, Coallector'sinitids,
sample Collect Date and Collecting
Agency.then click on Get Monthly Run
Data. Thiswill autométicaly populate the
Database with the information for the run and
digilay it inthe Field Data Samples screen.
Change the time(s) of collection and enter
the field information for dl sations sampled
(Figure 53) Save.

Repeat steps 2 through 4 for the QA/QC
Run ID (note field information is not

Field Deta/Samplzs | et Monthly Run Data |

Get Monthly Run Data

TRAP1 il
50 & | [EINDY JORNSON 5
Sample Collect Date: 3|

DEQ il IDEPAHTMENT OF ENVIRONMENTAL QUALITY

Get Monthly Run Data

Run ID:

Collector Name:

Collecting Agency:

|Record: 141

[List of Walues [<05C> <DBG> | |

repeated with the QA/QC run) (Figure 5b).
Save and Exit.

Figure 5. Completed changesin Field Data screen.

a. Completed changesin regular Run ID.

rginia Department of Environmental Quality - [Field Data]
ction Edit Query Block RBecord Field window Help

[_ 151
=181 x|

b. Completed changesin QA/QC Run ID.

8 Virginia Department of Environmental Qualily - [Field Data]
Bl Action Edt Query Block Becord Field Window Help

o |l H&! W%I%I?I@I o R S S P A Tl T

Co @@ == xE] 1 (3 [«]+ ] v 2] @A (5]

Cnllectnl Cullectmg Sulvey Field Data Chain of Custody

[Fieid Data/Sampies]| Get Monthly Run Data |

Enlleclnl Collectmg Survey Field Data hain of Custody

niD nc rogram  Special Study #  Shipping Seal No.  Shipped Date Run ID enc; Progian  SpocialStudy#  Shipping Seal No. | Shinped Dats
B B PR s [ x| en g [t pesban | o [ Pra” s| Pas| [oeio &) [romtete mmedlel o irom |
Depth Temp Specific Depth Temp Specific
tian D Date Time Desc  Depth FaB we  Tide € pH DO Conduct _ Salinity |:Fs tation ID Date Time Desc  Depth FHB Wx Tide C pH DO Conduct _Salinity crs
IFPOT0.60 g [0472172001 1000 5 & 50[3 ~|[ebb v|| 21.5] 8.5 8.76] 23000 8.1 3-RPPOT10.60 @s 1 0 =] =
W%Tﬁ 50 s B EES 675 23000] 6.3 FAPFOTO60 3 [0a7zi7Z000 1000 5 8| 1| 50| < =
iPPOT0.60 Tmpri—s 50[ -] [ EES 875 23000 82 FRPPOIED  § |04/21/20011000 B 8| 10| 50| =] =]
{FPOI0G0 g [04/21/2001 1000 (W g | 7| 50| | B EED 8.73| 23000] 8.1 3 B = =
{PPOT060 g [0472172001 1000 M & | 9| 50| = B (EED 8.73| 23000] 7.8 ] S = =
1PPOI0.60 Tm'M_TT 50 -] B |IEED 873 23000 78 L i 2 Fl
{FPOT060 g [04/2172001 1000 M & | 13| 50| ] B EE B71| 22998 7.7 s S = =
{PROT0.60 g [0472172001 1000 M & | 15| 50| = B EE 871| 229%| 7.6 5 S = =
WI,mpTT 7[5 ] [2137 871 22995 76 - ) S = E
I T i — [ T ——
rameter Blanks Cont Lab Lab Lab Ana Prionity |Lab Received Lab Volume Comp. Aligt Parameter Blanks Cont Lab Lab Lab Ana Prionity |ab Received Lab Volume Comp. Aligt.
wpCods /Dups D Hame  Hum Status  Recv Cade | Date Code  Filtered Hours Hum Group Cods  /Dups 1D Name  Num Status  Recv Code  Date Code  Filtered Hum Nu...
1 3 3 1 3 [ s O R NME7 s[5z & nifpcis & 3 7 D & H -
0 D 3 3 D [ = H E N TRPT 3 [5Z 8 [T2poris 1 71 oW 3 l_ [
1 ) 1 1 ) [ = H HH PNC 1[5z T3 [ TApCs & N 73 [ |_ H N
B 5] 8] 3| n H | E N W 152 3| TS 4| 0 73] T e R
N ol b |

*ERATURE CELCIUS |

977 <DSC> [<DBG> |

CONTAINER DESCRIPTION |
[Record: 4/4 I |List of Values <OSC> <DBG | |
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APPENDIX E

BACKUP SAMPLE DROP-OFF PROCEDURES

Revised 04-01-2004






Note: In December 1998 DCL S contracted a courier to pick up samplesfrom
all theregions. The following sample drop-off procedureswill be utilized only in
caseswhere DCL S courier isunavailable.

Schedule

Tributary sampling occurs once each month for each river:

. General Procedures

Asfar as possblein advance, contact the appropriate personnel at each region affected
to coordinate the time of day you will meet and pick up the samples. Drop off samples at
DCLS at 8:00 am to the sample receiving area out front. If you arrive after 4:30 you will haveto
take the samplesto the front door, take them in to the reception area and place them in the
refrigerator. Sign the samplesin at the desk.

York River:

Nothing. TRO will either deliver samples to PRO who will take the samplesto

DCLS or TRO will leave the sample coolers at boat dedership adjacent to public ramp
of Coleman Bridge and PRO will trangport to DCLS.

Non-general proceduresfor York River:

If PRO and TRO do not go out on the same day, a pick up hasto be made
for the TRO samples at West Point. A car needs to be reserved and after
you drive through West Point on Rt.33, just before the Mattaponi on the left
hand side isaroad going to the boat ramp. Either meet TRO there or they
will drop off the samples (there is afenced in boat building near the boat
ramp and the samples are | eft just ingde the fence). Samples are taken to
DCLS.

JamesRiver:

TRO: Meet TRO a Jamestown at 11:00 (drive time 1 hr, 15 min.). Directionsto

Jamestown are:

Take 64 Eadt to exit 242A (Rt.199 West, Williamsburg, Busch Gardens).
Take left on 31 south, left on 359 (Jamestown), left into parking lot, through lot
turn right into marina. TRO samples will need to be transferred into the cooler
and TRO will supply a cooler for the chlorophyll samples. Return to Richmond,
take samplesto DCLS

Rappahannock River:

TRO:

Meet TRO at Locklies marinaat 10:00 - 10:30 (drivetime 1 - 1 /2 hours).

Directions - Take 64 east to 33 East (West Point). Take 33 to Rt.17

North. Take 17 North about 2 milesto 17 Businessinto Saluda.

Continue on 17 Businessinto town, turn right at red light (Rt.33) Take 33 to
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Rt.3 West (turn left). Turn right onto Rt.621 (just after small airport.
Lockliesis at end of 621.



NRO: Note: In 2003 NRO changed their launch/retrieval ramp to one behind the
Little Falls Sewage Treatment Facility on Route 3. The following directions
are for the Fredericksburg city dock and are provided for documentation
purposes only. Meet NRO at Fredericksburg at 12:30 - 1:00 (drive time
from Locklies 1 1/2 hours). Directions - retrace back 621, 3, and onto 33.
When into Sdluda, go draight through red light. A mile further down the
road will be Rt.17. Turn right (north) on 17. Go through Tappahannock
(PRO launches at Hoskins Creek - Dock S., you may want to contact
them a thistime). Go into Fredericksburg (Rt 2 & 17 Business), Turn left
on Rt.17 Truck. Go under Railroad bridge and turn right & light
(Laffayette). Go to end of road (two blocks) and turn right (Sophia). Go
under railroad bridge and you will be at the public boat launch area. If
NRO hasfinished, they will be eating lunch a Arby'son Rt. 17. To get
there, go back out boat launch ares, turn left and then make first right
(should be Rt.1 Business) follow to Rt.1, turn right go over Rappahannock
River. Turnleft on Rt.17. Up hill on right hand sdeis Arby's.

PRO: For PRO you can do one of three things.

1) Let them ddiver the samplesto DCLS.

2) Meet PRO at the Hoskins Creek boat landing in Tappahannock.
Directions. Travel south from Fredericksburg on Rt.17 to
Tappahannock. Just before Hoskins Creek isa 7-11 store/gas station
on the left, turn there, PRO should be finished around 3:00).

3) Meet PRO at Texaco dtation.

Directions. Go south on 95 (you can get gas at Atleeif you need gas).
Take 295 East (towards Norfolk), then take 360 West. Thereisa
Texaco dation just over the overpass on the left. Wait for PRO there.
Take samplesto DCLS.

Rappahannock River: (If only oneregion issampling)

TRO: Mest at Locklies, take one extra cooler (for DCLS samples), deliver samplesto
DCLS.

PRO: Meet a Texaco gation at Rt.295 and Rt.360 (they can cdl when leaving
Hoskins Creek, it will take them allittle longer to get to the Texaco dtation then
for you to get there from downtown). Pick up DCLS samplesor have PRO
take samplesto DCLS.
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Field Parameters:

Storet Code Description

00010 Temperature in Celcius Deg.

00078 Secchi in Meters

00094 Specific Conductance (umhos/cm at 25 C)

00299 Dissolved Oxygen via probe (mg/L)

00096 Sinity

EPARS Photosyntheticaly Active Radiation obtained & surface with Licor Unit
EPARD Photosyntheticaly Active Radiation obtained below surface with Licor Unit

Analytical requirements:

32211 Chlorophyll &, corrected, monochromatic

32218 Pheophytin , corrected, monochromatic

630BX Optica Density obtained Before addition of HCI

647BX Optica Dendty obtained Before addition of HC

664BX Opticd Dengty vaue obtained Before addition of HCI

665A X Opticd Dengty vaue obtained After addition of HCl

71994 Volumefiltered in L

750AX Optical Dengty vaue obtained After addition of HC

750BX Optical Dengty obtained Before addition of HCI

CELLP Cdl pathlengthin o

EXTVO extraction valume inml

00530 Tota Suspended Solids

00535 Volatile Suspended Solids — not submitted to CIMS

00540 Fixed Suspended Solids

00608 Dissolved Ammonia(mg/L asN)

00613 Dissolved Nitrite (mg/L asN)

00618 Dissolved Nitrate (mg/L as N) — not submitted to CIMS

00631 Disolved Nitrite plus Nitrate (mg/L as N)

00671 Dissolved Orthor phosphorus (mg/L as P)

00955 Disolved Silica(mg/L as SO2) — vaue divided by 2.14
prior to submitta to CIMS

49571 Tota Dissolved Nitrogen (mg/L)

49572 Totd Dissolved Phosphorus (mg/L)

49569 Particulate Carbon (mg/L)

49570 Particulate Nitrogen (mg/L)

49567 Particulate Fhosphorus (mg/L)

CDOMA Chromophoric Dissolved Organic Matter Slope ABS COEF
@ 440NM M-1

CDOMS Chromophoric Dissolved Organic Matter Slope




