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1.  Introduction

Relicensing of the Oroville Facilities by the Federal Energy Regulatory Commission (FERC) requires certification from the State Water Resources Control Board (SWRCB) that the project complies with Section 401 of the Federal Clean Water Act.  The water quality certification signifies compliance with water quality standards and other appropriate requirements for any discharge or discharges to waters of the United States resulting from an activity that requires a federal license or permit.  Information required by the SWRCB for certification includes evidence of compliance with appropriate requirements of the Central Valley Regional Water Quality Control Board Water Quality Control Plan (Basin Plan).  This manual addresses the quality assurance and quality control measures used by the field staff and analytical laboratories in determining the organic, inorganic, and biological entities in waters associated with the operation of the Oroville Facilities.

2. Definition, Purpose, and Scope
Definition of Terms

Quality Assurance Program:  An orderly assemblage of management policies, objectives, principles, and general procedures by which an agency or laboratory outlines how it intends to produce data of known and accepted quality.

Quality Assurance:  The total integrated program for assuring the reliability of monitoring and measurement data and a system for integrating the quality planning, quality assessment, and quality improvement efforts to meet user requirements.

Quality Control:  The routine application of procedures for obtaining prescribed standards of performance in the monitoring and measurements processes.

Quality Assessment:  The overall system of activities to provide assurance that the QC task is being performed effectively.  Quality Assessment involves a continuing evaluation of performance of the production system and the results produced.

Standard Operating Procedure:  A detailed written procedure designed to systematize and standardize the performance of the procedure.

Purpose of Manual
The purpose of this manual is to describe the QA/QC Program for all field collection  practices in order to generate the most precise and accurate data possible.  To achieve this purpose, a comprehensive and scientifically sound QA Plan has been implemented and is now used.

Scope – Objectives
The ultimate goal of the study plan is to produce quality data that is accurate, precise, complete, representative, and compatible.  While proper validated methodologies are necessary, these alone are not sufficient to assure data quality.  The QA Plan is designed to control and monitor sample collection activities, ensuring that field crews meet the data quality objectives listed above.  Standard QC procedures, data reduction, and reporting will be in compliance with requirements in Standard Methods for Examination of Water and Wastewater, 19th edition or later editions.  Written standard operating procedures (SOPs) for sample receipt, chain of custody, preservation, storage, preparation, data analysis, safety, and reporting shall be followed.  Log books, printed documents, data, or other written documentation shall be available to describe the work performed in each of the following stages of analysis:

•  Sample collection

•  Chain of custody

•  Sample preservation

•  Sample receipt

•  Sample storage

•  Sample preparation

•  Sample analysis

•  Data reduction

•  Data reporting

•  QA/QC.

3.  Organization and Responsibility
Executing an effective QA program demands the commitment and attention of both management and staff.  All field personnel within the organization (Figure 1) have a vital role in assuring a continued commitment to the quality of work accomplished.  The field staff are qualified and trained in the following areas:

•  Collection of ambient water samples, including ultra-low level metals

•  Field filtration of dissolved samples

•  Field preparation and preservation of samples

•  Sample chain of custody procedures

•  Operation, calibration, and maintenance of field equipment.

Figure 1.  Organizational Chart – SPW1.


Resource Area Manager
The Resource Area Manager directs the Environmental Workgroup.  The Resource Area Manager is responsible for scheduling meetings with appropriate agencies and the public to determine appropriate study elements, monitoring progress of studies, reviewing study results, and ameliorating disagreements or conflicts related to study findings.
DWR Northern District, Chief of the Water Quality and Biology Section
The Chief of DWR Northern District, Water Quality and Biology Section is responsible for all operational activities within the section and is accountable for all data generated from field activities.  QA responsibilities consist of:

•  Final review of all data generated during field activities

•  Final authority to release data

•  Final authority on all analytical and field sampling procedures used by field staff

•  Final authority on all SOPs used by field staff

•  Coordinates with the QA Officer in implementing the QA Plan and its policies,   

    revisions, and any corrective action to ensure compliance

•  Periodic audits of the QA Plan to ensure objectives and procedures are followed.
DWR Northern District, Water Quality and Biology Section QA Officer
The QA Officer is independent and reports only to the Chief of the Water Quality and Biology Section.  The QA Officer:

•  Recommends QA policy to the Chief of the Water Quality and Biology Section

•  Develops and manages the QA Plan, and revises it as needed

•  Oversees QC practices in the field and helps coordinate data management

•  Helps develop data analysis procedures

•  Reviews data quality in accordance with established guidelines/criteria

•  Conducts data quality and field performance audits

•  Prescribes and monitors corrective actions

•  Recommends QC and field sampling training for personnel

•  Coordinates all QC/QA activities

•  Approves SOPs

•  Monitors chain-of-custody procedures, holding times, and timely delivery of samples 

   to laboratories.  
Field Staff
New and experienced field staff shall be carefully trained for all specific field work assignments.  Regular staff meetings will be held to help provide a good information exchange forum.  Field staff is responsible for:

•  Having a working knowledge of the QA Plan

•  Ensuring that all work generated is in compliance with QC guidelines/criteria

•  Performing all work according to written SOPs

•  Ensuring that all documentation to their work is complete and accurate

•  Notifying management of any QC issues

•  Writing and updating SOPs

•  Meeting holding and delivery times

•  Data entry to computer databases

•  Familiarity with established safety measures.

4. Sampling Plan and Procedures
Study Area
The study area is generally within the FERC project boundary, but also includes the Feather River downstream to the confluence with the Sacramento River for project related effects.  Specific water bodies included in the study plan are the North, Middle, and South forks of the Feather River and the West Branch and Concow Creek just above their confluences with the reservoir, Lake Oroville, Feather River downstream from Oroville Dam to the confluence with the Sacramento River, Thermalito Diversion Pool, Forebay, and Afterbay, and Oroville Wildlife Area ponds.

Study plans approved by the Environmental Work Group define the limits of the study area.  If initial study results indicate that the study area should be expanded or contracted, the Environmental Work Group will discuss the basis for change and revise the study area as appropriate.

General Approach
This study will evaluate those parameters potentially affected by the project for which the CVRWQCB has established water quality objectives in the Basin Plan.  These parameters include physical constituents (temperature, dissolved oxygen, pH, turbidity, conductivity), chemical constituents (minerals, nutrients, and metals), pesticides, pathogens (bacteria), biostimulatory substances which promote aquatic growths (phytoplankton, periphyton), toxicity (aquatic macroinvertebrate indicators and toxicity bioassays), sediment, settleable and suspended material, color, floating material, oil and grease, and tastes and odors.  The study generally relies on monthly collection of data since water quality parameters vary with environmental conditions throughout the year, though some parameters are targeted to specific times of the year due to parameter specific factors.  In addition, some parameters will be collected to coincide with the first flush following significant fall rains as well as during some subsequent storm events since the higher runoff associated with these events often elevate certain parameters.  Data obtained from this study will be compared to numerical or narrative objectives to determine compliance with the water quality standards for factors controllable by the project.  If initial study results indicate that the methods and tasks should be modified, the Environmental Work Group will discuss the basis for change and revise the study plans as appropriate.

Monitoring sites (Table 1) were identified in Environmental Workgroup Task Force meetings, which included participation by federal and State agencies and members of the public.  Exact monitoring sites will be determined in the field during initial sampling.  Site coordinates will be obtained with hand-held GPS units, and data input into the project GIS system.  Adjacent areas included in the monitoring program are primarily the tributaries entering Lake Oroville and stations on the Feather River downstream to the confluence with the Sacramento River.  Monitoring of these tributaries at their confluences with the reservoir will establish a baseline for determining any changes in water quality induced by the project.  Additional monitoring stations may be added if data indicate the need to determine sources and effects of any detected adverse habitat or water quality conditions.

Physical, chemical, and biological components of water quality will be assessed in study area waters following a schedule (Table 2).  Some parameters, such as temperature, will be measured with recording instruments, while others (such as inorganic chemistry) will be sampled during monthly visits to the monitoring site.  Field sampling SOPs are presented in Appendix A.

Water Temperature — Water temperatures in the study area will be assessed with remotely deployed Onset Optic Stowaway data recorders.  The data stored on the recorders will be downloaded at intervals not to exceed monthly.

Field Parameters — Basic water quality parameters, including temperature, dissolved oxygen, conductivity, pH, and turbidity, will be measured with properly calibrated field instrumentation at each visit to every monitoring station.  Stream samples or measurements will be collected about one foot below the surface in flowing, well-mixed riffle or run areas.  Dissolved oxygen will be measured in streams by titration (azide modification of the iodometric method).  Basic water quality parameters will be measured in lentic waters (lakes and ponds) from the surface to the bottom at meter intervals when differences in individual parameters are observed between successive depths, and at three to five meter intervals when there are no differences in successive values.  Temperature and dissolved oxygen in lentic waters will be measured at

Table 1. Monitoring Stations.

	1.   West Branch Feather River near Paradise
	30. Robinson Riffle Pond

	2.   West Branch Feather River upstream from Lake Oroville
	31. Upper Pacific Heights Pond

	3.   Concow Creek at Jordan Hill Road
	32. Feather River upstream from Afterbay Outlet

	4.   North Fork Feather River upstream from Poe Power House
	33. North Thermalito Forebay Creek

	5.   Poe Power House Discharge
	34. Thermalito Forebay (north)

	6.   Middle Fork Feather River near Merrimac
	35. Thermalito Forebay (south)

	7.   Fall River upstream from Feather Falls
	36. Western Canal at Afterbay Outlet

	8.   South Fork Feather River upstream from Ponderosa Reservoir
	37. Thermalito Afterbay (north)

	9.   South Fork Feather River downstream from Ponderosa Reservoir 
	38. Thermalito Afterbay (south)

	10. Miners Ranch Canal
	39. Sutter Buttes Canal at Afterbay Outlet

	11. Sucker Run near Forbestown
	40. Afterbay Outlet Canal to Feather River 

	12. North Fork Arm Lake Oroville
	41. Feather River downstream from Afterbay Outlet 

	13. Middle Fork Arm Lake Oroville
	42. Feather River downstream from SCOR Outlet

	14. South Fork Arm Lake Oroville
	43. Mile Long Pond

	15. Lake Oroville Main Body
	44. Feather River near Mile Long Pond

	16. Lake Oroville near Dam
	45. Lower Pacific Heights Pond

	17. Thermalito Diversion Pool upstream from Kelly Ridge PH (US of Power Plant)
	46. See's Pond

	18. Thermalito Diversion Pool downstream from Kelly Ridge PH (DS of Power Plant)
	47. Feather River downstream from Project boundary

	19. Glen Creek upstream from Glen Pond
	48. Feather River at Singh AB Riviera Rd. 

	20. Glen Pond
	49. Honcut Creek at Pacific Ranch near Palermo

	21. Morris Ravine
	50. Feather River at Archer Ave (near Live Oak)

	22. Thermalito Diversion Pool upstream of Dam
	51. Feather River upstream from Yuba River

	23. Feather River at Oroville
	52. Yuba River at Mouth

	24. Feather River upstream from Hatchery  
	53. Feather River at Shanghai Bend

	25. Feather River Hatchery Settling Pond
	54. Bear River near Mouth

	26. Feather River downstream from Hatchery
	55. Feather River near Verona

	27. Feather River downstream from Hwy 162

	56. Sacramento River upstream from Feather River

	28. Oroville Fishing Pond
	57. Sacramento River at Verona

	29. Feather River at Robinson Riffle
	


Table 2. Water quality monitoring schedule for the Oroville Relicensing Project.

	Station
	Temp-erature
	Field

Parameters
	Inorganic

Chemistry
	Pesticides
	Coliform

bacteria
	Phyto- &      Zoo-
	Periphyton
	Macro-

Inverte-
	Aquatic

Toxicity

	
	
	
	(a)
	(b)
	(c)
	(d,f)
	(t)
	plankton
	
	brates
	

	1
	West Branch  near Paradise
	R
	m (e)(t)
	m (t)
	F & W
	m(t)
	
	m
	l
	o

	2
	Concow Creek at Jordan Hill Rd
	R
	m (t)
	m (t)
	F & W
	m(t)
	
	m
	l
	o

	3
	North Fork upstream Poe Power House
	R
	m (t)
	m (t)
	F & W
	m(t)
	
	m
	l
	o

	
	Poe PH discharge
	
	m
	m
	m
	m
	
	
	
	o

	4
	
	French Creek at Oroville Reservoir
	R
	m
	
	
	
	
	
	
	

	5
	Middle Fork at Milsap Bar Rd
	R
	m (t)
	m (t)
	F & W
	m (t)
	
	m
	l
	o

	6
	
	Fall River u/s Feather Falls
	R
	m (t)
	m (t)
	F & W
	m (t)
	
	m
	l
	o

	7
	South Fork u/s Ponderosa Res
	R
	m (t)
	m (t)
	F & W
	m (t)
	
	m
	l
	o

	8
	
	Sucker Run nr Forbestown
	R
	m (t)
	m (t)
	F & W
	m (t)
	
	m
	l
	o

	9
	
	South Fork downstream from dam or Pond. Res. Intake Structure
	P
	m (t)
	m (t)
	F & W
	m (t)
	
	
	
	o

	
	Lake Oroville
	
	
	
	
	
	
	
	
	

	10
	
	North Fork Arm
	P
	m
	m ( r)
	F & W (i)
	m
	m
	
	
	

	11
	
	Middle Fork Arm
	P
	m
	m ( r)
	F & W (i)
	m
	m
	
	
	

	12
	
	South Fork Arm
	P
	m
	m ( r)
	F & W (i)
	m
	m
	
	
	

	13
	
	Main Body
	P
	m
	m ( r)
	F & W (i)
	m
	m
	
	
	

	14
	
	Dam
	P
	m
	m (s)
	F & W (i)
	m
	m
	
	
	

	
	Diversion Pool
	
	
	
	
	
	
	
	
	

	15
	
	u/s from Kelly Ridge Power House
	P
	m
	m
	F & W (i)
	m
	m
	
	
	

	16
	
	Kelly Ridge Power House discharge
	R
	
	
	
	
	
	
	
	

	17
	
	d/s from Kelly Ridge Power House
	P
	m
	m
	m
	m
	
	
	
	m

	18
	
	Glen Pond
	P
	m
	m
	
	
	
	
	
	

	19
	
	Glen Creek
	R
	m
	m
	F & W
	m
	
	m
	l
	

	20
	
	Diversion Pool nr Div. Dam
	P
	m
	m ( r)
	F & W (i)
	m
	m
	
	
	

	
	
	Fish Barrier Pool
	P
	m
	
	
	
	
	
	
	

	
	Feather River in Project Boundary
	
	
	
	
	
	
	
	

	21
	
	nr Fish Barrier Dam
	Ru
	m (g,t,u)
	m (g,t)
	F & W
	m (t)
	
	m (g)
	l
	m

	22
	
	u/s from Hatchery
	Ru
	m (g,u)
	m (g)
	
	m
	
	m (g)
	l
	

	
	
	Hatchery Pond (downstream pond)
	R
	m
	m
	
	m
	
	
	
	m


	23
	
	d/s from Hatchery
	Ru
	m (g,t,u)
	m (g,t)
	F & W
	m (t)
	
	m (g)
	l
	m

	24
	
	d/s from Hwy 162 bridge
	Ru
	m (g,u)
	m (g)
	
	m
	
	m (g)
	l
	

	25
	
	Robinson Riffle
	Ru
	m (g,u)
	m (g)
	
	m
	
	m (g)
	l
	

	26
	
	u/s from Afterbay Outlet
	Ru
	m (g,t,u)
	m (g,t)
	F & W
	m (t)
	
	m (g)
	l
	m

	27
	
	pool at Afterbay Outlet
	u
	u
	
	
	
	
	
	
	

	28
	
	d/s from Afterbay Outlet
	R u
	m (g,t,u)
	m (g,t)
	F & W
	m (t)
	
	m (g)
	l
	m

	29
	
	d/s from SCOR Outlet (q)
	R
	m (g,t)
	m (g,t)
	F & W
	m (t)
	
	m (g)
	l
	m


Table 2.  Continued.

	Station
	Temper-ature
	Field

Parameters
	Inorganic

Chemistry
	Pesticides
	Coliform

bacteria
	 Phyto- &      Zoo-
	    Periphyton
	Macro-

Inverte-
	Aquatic

Toxicity

	
	
	
	(a)
	(b)
	(c)
	(d,f)
	(t)
	plankton
	
	brates
	

	30
	
	nr Mile Long Pong
	Ru
	m (g,t,u)
	m (g,t)
	F & W
	m (t)
	
	m (g)
	l
	

	31
	
	d/s from Project boundary
	Ru
	m(t,g,u)
	m(g,t)
	F & W
	m (t)
	
	m
	l
	m

	32
	
	nr Gridley
	u
	u
	
	
	
	
	
	
	

	33
	Oroville Wildlife Area ponds (Fishing, Robinson Riffle, Mile Long, Upper and Lower Pacific Heights ponds)
	P
	m
	m
	F & W (i)
	m
	m
	
	l
	m (Fishing, Mile Long, Lower Pacific Heights)

	
	Thermalito Complex
	
	
	
	
	
	
	
	
	

	34
	
	Outlet to Feather River
	R
	m
	m
	F & W (i)
	m
	
	
	
	m

	35
	
	Sutter Buttes Canal
	R
	m
	
	
	
	
	
	
	

	36
	
	South Afterbay
	P
	m
	m ( r)
	F & W (i)
	m
	m
	
	
	

	37
	
	North Afterbay
	P
	m
	m ( r)
	F & W (i)
	m
	m
	
	
	

	38
	
	Western Canal
	R
	m
	
	
	
	
	
	
	

	39
	
	South Forebay
	P
	m
	m ( r)
	F & W (i)
	m
	m
	
	
	

	40
	
	N Forebay Swim area creek
	m
	m
	m
	
	m
	
	
	
	


	
	Thermalito Complex
	
	
	
	
	
	
	
	
	

	41
	
	North Forebay
	P
	m
	m ( r)
	F & W (i)
	m
	m
	
	
	

	
	Feather River Downstream from Project Boundary
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	42
	 
	FR A Singh AB Riviera Rd (u/s from Honcut Creek)
	Rg,u
	m(t,g,u)
	m(t)
	F & W
	m (t)
	
	m
	l
	

	43
	
	Honcut Creek
	R
	m(t)
	m(t)
	F & W
	m (t)
	
	m
	l
	

	44
	
	FR A Archer Ave (nr Live Oak)
	Ru
	m(t,u)
	m(t)
	F & W
	m (t)
	
	m
	l
	

	45
	
	u/s from Yuba River
	Ru
	m(t,u)
	m(t)
	F & W
	m (t)
	
	m
	l
	

	46
	
	Yuba River
	R
	m(t)
	m(t)
	F & W
	m (t)
	
	
	l
	

	47
	
	at Shanghai Bend
	Ru
	m(t,u)
	m(t)
	F & W
	m (t)
	
	
	l
	

	48
	
	at Star Bend
	u
	u
	
	
	
	
	
	
	

	49
	
	Bear River
	R
	m(t)
	m(t)
	F & W
	m (t)
	
	
	l
	

	50
	
	nr Nicolaus
	u
	u
	
	
	
	
	
	
	

	51
	
	nr Verona
	Ru
	m(t,u)
	m(t)
	F & W
	m (t)
	
	
	l
	

	52
	Sacramento R ab FR
	R
	m(t)
	m(t)
	F & W
	m (t)
	
	
	l
	



a.  R = recorder, P = profile; from study plan SPW6

b.  includes dissolved oxygen, conductivity, pH, turbidity

c.  minerals (calcium, sodium, potassium, magnesium, sulfate, chloride, boron, and alkalinity), nutrients (nitrate plus nitrite, total and dissolved ammonia, dissolved orthophosphate, and total phosphorus), total and dissolved metals (aluminum arsenic, cadmium, chromium, copper, iron, lead, manganese, nickel, selenium, and zinc), total recoverable mercury, total methyl mercury, total and dissolved solids, total hardness, settleable and suspended materials (solids), color, floating material, oil and grease, taste and odor, and total and dissolved organic carbon

d. includes chlorinated organic pesticides, organic phosphorus pesticides, chlorinated phenoxy acid herbicides,

Table 2.  Continued.
volatile organic pesticides, carbamate pesticides, and glyphosate.

e.  m = monthly measurement or sample collection

f.  F = fall (after significant runoff), W = winter (after dormant spray season)

g.  nutrients, field parameters, and periphyton at two week intervals from September through December

i.  surface samples

l.  benthic macroinvertebrate samples collected in September 2002

o.  seasonal analysis of toxicity (July, September, first flush, February, April/May
p.  spring (April/May) and summer (July) toxicity analyses
q.  Sewerage Commission Oroville Region discharge 1/4 mile downstream from Afterbay Outlet
r.  surface and bottom samples
s.  surface, intake structure withdrawal elevation, and bottom
t.  additional samples during four storm events

u. temperature and dissolved oxygen biweekly from May through October and monthly from November through April.

intervals using meters and membrane electrode probes calibrated at the surface using the iodometric method.  Conductivity and pH will be measured with meters and probes in samples collected at intervals with a van Dorn water bottle.  Turbidity will be measured with a nephelometer from samples collected using the van Dorn water bottle.

Dissolved oxygen will also be measured in pools near the sampling stations downstream from the Fish Barrier Dam to the mouth of the Feather River.  Dissolved oxygen (and temperature in conjunction with SPW6) profiles will be measured at half-meter intervals from the surface to the bottom of pools with meters and probes every other week from May through October, and monthly from November through April.

Inorganic Chemistry — Inorganic chemical analyses will include minerals (calcium, sodium, potassium, magnesium, sulfate, chloride, boron, and alkalinity), nutrients (nitrate plus nitrite, ammonia, dissolved orthophosphate, and total phosphorus), metals (aluminum arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, selenium, silver, and zinc), and total and dissolved organic carbon.  For all metals except mercury, samples will be collected for both total recoverable and dissolved metals.  Mercury will include both total recoverable and total methyl fractions. Total and suspended solids and hardness will also be analyzed from samples collected at each site.  Analyses may also be conducted at other locations to determine sources of constituents found at the primary monitoring stations that may degrade the beneficial uses of the water.

Samples for chemical analyses from streams will be collected by wading into the channel and dipping sample containers to a depth of approximately one foot into the well-mixed channel flow.  Mineral and nutrient samples will be collected into clean polyethylene containers.  Dissolved mineral, nutrient, and organic carbon samples are collected into a sample-rinsed half-gallon polyethylene container, then field-filtered through a 0.45 µm pore size nitrocellulose filter using a peristaltic pump into appropriately labeled and preserved containers for each analyte group.  Samples for trace metals analyses will be collected into polyethylene or glass bottles according to U.S. EPA Method 1669 (USEPA 1996).  Samples for mineral, nutrient, and metal analyses from lakes and ponds will be collected from the surface by dipping an inverted container to approximately 0.5 meter below the surface.  Water samples at greater depths will be collected with a van Dorn water bottle for minerals and nutrients and teflon bomb or Kemmerer style bottles for trace metals.  Samples will be collected from near the surface and bottom of lakes and ponds during periods of stratification or when differences in field parameters occur between the surface and bottom, but only at mid-depth during those portions of the year when field parameters indicate uniform conditions throughout the water column in the shallower water bodies, such as Oroville Wildlife Area ponds.

Chemical analyses of minerals, nutrients, pesticides, and metals will be performed at the DWR Bryte Chemical Laboratory in West Sacramento using U.S. EPA approved techniques, equipment, and methods.  Total ammonia samples will be analyzed by the Sequoia Analytical Laboratory in Sacramento, and total mercury and total methyl mercury in water samples will be analyzed at the Frontier Geosciences Laboratory in Seattle Washington, with both laboratories also using U.S. EPA approved techniques, equipment, and methods.

Water samples targeting pesticides will be collected from the monitoring stations in the fall after rains produce the first significant runoff and again during February or March.  Samples will be analyzed for chlorinated organic pesticides, organic phosphorus pesticides, chlorinated phenoxy acid herbicides, volatile organic pesticides, carbamate pesticides, and glyphosate at the DWR Bryte Laboratory.

Pathogens — Bacteria levels will be screened monthly at the monitoring stations using membrane filter procedures for both fecal and total coliform bacteria.  Analyses may be conducted at additional sites to identify sources of fecal contamination indicated by the presence of these bacteria.  In addition, a focused coliform bacteria sampling program will be conducted.  Selective stations at intensively used recreation areas, such as the North Forebay Recreation Area, will be monitored during a major holiday event (Independence or Labor Day) according to requirements in the Basin Plan (i.e., not less than five samples for any 30-day period). 

Phytoplankton and Zooplankton — Both phytoplankton and zooplankton will be sampled from impounded project waters.  Phytoplankton and zooplankton will be sampled with a Clark-Bumpus or Wisconsin-type plankton net towed from 30 feet in depth to the surface in Lake Oroville, and from the bottom in the other shallower impounded waters.  Samples will be collected during monthly visits to the monitoring stations.  Analyses of phytoplankton will include identification, enumeration, and chlorophyll determination.  Zooplankton will be identified, enumerated, and measured volumetrically.

Periphyton — Periphyton will be sampled monthly from riffle substrates in streams.  A cylindrical sampler will be used to enclose the periphyton, which will then be brushed from the substrate and aspirated into collection jars.  Ten samples from each site will be composited.  Analyses of the periphyton will include species identification and counts, and chlorophyll determination.

Aquatic Macroinvertebrates — Aquatic macroinvertebrates form the basis of the aquatic food web and are excellent indicators of long-term water quality conditions since specific communities develop in response to specific stream conditions and perturbations.  The Department of Fish and Game modification (California Stream Bioassessment Procedure) of the U.S. EPA rapid bioassessment method (USEPA 1989) will be used to assess aquatic macroinvertebrates communities.

Decreasing reservoir levels, during the summer, result in exposure of former stream channels that may become habitat for fish and other aquatic organisms.  Two to three riffle areas in each of these types of habitats in the major tributaries to Lake Oroville will be sampled in September of 2002 to determine the benthic community structure.  Organisms will be collected using a kick screen and metal frame delineating a two square foot sampling area.  Three transects will be established across each monitoring site.  Three samples will be collected along each transect and combined into one sample, resulting in three samples per monitoring site.  Organisms will be removed from samples using the DFG rapid bioassessment method protocols, identified to the lowest practical taxon (generally genus), and enumerated.  The areas will again be sampled during the spring when the riffles are inundated to evaluate changes in aquatic macroinvertebrate composition.  Spring samples will be collected with a Ponar dredge.

Habitat conditions downstream from major dams generally result in significant changes to macroinvertebrate community structure and function due to altered temperature, flow, food, and substrate regimes.  Aquatic macroinvertebrates will be assessed at the monitoring stations in the Feather River upstream from Lake Oroville and downstream from the Fish Barrier Dam during September of 2002 to determine effects from Oroville Dam on community structure and function.  Organisms will be collected from riffle substrate areas using a kick screen and metal frame delineating a two square foot sampling area.  Two or three closely spaced riffles or one extensive riffle will be sampled at each monitoring station.  Three transects will be established across each monitoring site.  Three samples will be collected along each transect and combined into one sample, resulting in three samples per monitoring station.  Organisms will be removed from samples following the DFG rapid bioassessment method protocols, identified to the lowest practical taxon (generally genus), and enumerated at the CDFG Aquatic Macroinvertebrate Laboratory in Rancho Cordova.

Aquatic Toxicity — Water column toxicity testing will use Ceriodaphnia and the fathead minnow.  Toxicity tests will measure survival and growth for the minnow, and reproduction and survival of Ceriodaphnia over a seven-day test period (USEPA 1994).  Water samples will be analyzed for toxicity during the high temperature months of July and September, following the first flush in the fall, following winter dormant spraying in February, and again during the high runoff period in April or May in tributaries to Lake Oroville.  Samples will be analyzed monthly for toxicity analyses from the monitoring sites downstream from the Fish Barrier Dam to near Honcut Creek.  If significant toxicity is detected at these sites, identification of the causative agent for the toxicity will be attempted through toxicity identification evaluation procedures.  Additional analyses may also be conducted at sites further downstream to determine the extent of project related effects.  Several Oroville Wildlife Area ponds will be sampled in the spring and again in mid-summer.  Toxicity tests will be conducted at the Pacific EcoRisk Laboratory in Martinez.

Settleable and Suspended Material — Water samples will be collected for settleable and suspended materials analyses during monthly visits to the sites designated for inorganic chemistry analyses.  Setteable materials will be analyzed at the Red Bluff Water Quality Laboratory and be determined by settling the water sample in an Imhoff cone, while suspended material will be determined by filtration at the Bryte Laboratory.

5. Sample Containers, Holding Times, and Analysis Methods
The laboratories supply all necessary sampling containers to DWR field sampling units. Using properly cleaned containers and correct preservatives as well as adhering to proper holding times are essential factors for maintaining sample integrity and representativeness. Requirements for sample containers, preservation techniques, and holding times are found in one of the following references (or later editions):

•  Standard Methods for the Examination of Water and Waste Water, American Public 

   Health Association, et al., 19th Edition, or later
•  Federal Register Volume 49, No. 209, Friday, October26, 1984, EPA, 40 Code of 

   Federal Regulations, Part 136
• Handbook for Sampling and Sample Preservation of Water and Wastewater, EPA 

   600/4-82-029, September 1982.
Laboratory SOPs for cleaning and preparing glassware and sample containers are strictly complied with to ensure that the sample is not contaminated during the collection process due to contamination of the containers.  Red Bluff Laboratory SOPs for cleaning and laboratory equipment operation are presented in Appendix B.

Appropriate volumes of the sample must also be collected to ensure that the required detection limits can be met, the QC samples analyzed, and any necessary sample re-analyses performed.  Sample containers, holding times, preservation methods, and analysis methods for laboratory analyzed samples are listed in Table 3.

Prior to collection of water samples, sampling containers are labeled in waterproof ink with the following information: location of collection (station name), sampling date and 
Table 3. Containers, Holding Times, and Analysis Methods.
[image: image1.wmf]Sample containers and holding times (Red Bluff Lab)

Analyte

Holding Time

Container

Container Prep

Field Filtered?

Storage

Analysis Method

Settleable Solids

48 h

PE 1/2 gallon

Sample Rinsed

No

Ice 4° C

Std Method 2540 F.

Turbidity

48 h

PE 1/2 pint

Sample Rinsed

No

Ice 4° C

Std Method 2130 B.

Color (true)

in field

PE 1/2 pint

Sample Rinsed

Yes

Ice 4° C

Std Method 2120 B.

Alkalinity

14 d

PE quart

Sample Rinsed

No

Ice 4° C

Std Method 2320 B.

Total Coliform Bacteria

24 h

Corning Coliform Container (sterile)

*COC sealed

No

Ice 4° C

Std Method 9222 B.

Fecal Coliform Bacteria

24 h

Corning Coliform Container (sterile)

*COC sealed

No

Ice 4° C

Std Method 9222 D.

* = COC sealed after sample collection


[image: image2.wmf]Sample containers and holding times (Sequoia)

Analyte (or Analyte Group)

Holding Time

Container

Container Prep

Field Filtered?

Storage

Analysis Method

Total Ammonia

28 d

PE pint

Add H

2

SO

4 

to

 

pH<2

No

Ice 4° C

EPA 350.3

Aromatic Hydrocarbons

14 d

*40 mL glass (amber)

1:1 HCl, no air

No

Ice 4° C

EPA 8260 B.

Polynuclear Aromatic Hydrocarbons

7 d

*1 L glass (amber)

$

Solvent Washed

No

Ice 4° C

EPA 8270 C.

Oil and Grease

28 d

*1 L glass (amber)

1:1 HCl to pH<2

No

Ice 4° C

EPA 413.1

* = Teflon Septum.

$

 = Triple sample rinsed, Triplicate sample collected every 10 samples.


[image: image3.wmf]Sample containers and holding times (Pacific EcoRisk)

Analyte

Holding Time

Container

Container Prep

 Field Filtered?

Storage

Analysis Method

Chronic Toxicity  100% sample

24 h

5 gallon HDPE

Lab washed

No

Ice 4° C

EPA/600/4-91/002


[image: image4.wmf]Sample containers and holding times (Monarch)

Analyte

Holding Time

Container

Container Prep

Field Filtered?

Storage

Analysis Method

Total Coliform Bacteria

6 h

Sterile 125 mL 

Pre-sterilized

No

Ice 4° C

Std Method 9221 BC.

Fecal Coliform Bacteria

6 h

Sterile 125 mL 

Pre-sterilized

No

Ice 4° C

Std Method 9221 CE.

Fecal Streptococcus Bacteria

6 h

Sterile 125 mL 

Pre-sterilized

No

Ice 4° C

EPA 9230B

Enterococcus Bacteria

6 h

Sterile 125 mL 

Pre-sterilized

No

Ice 4° C

EPA 9230B


[image: image5.wmf]Sample containers and holding times (Frontier Geosciences)

Analyte (or Analyte Group)

Holding Time

Container

Container Prep

Field Filtered?

Storage

Analysis Method

Total mercury

6 m

250 mL glass

Triple Sample Rinsed

No

Ice 4° C

CVAFS, FGS-069

Total methylmercury

6 m

250 mL glass

Triple Sample Rinsed

No

Ice 4° C

CVAFS, FGS-070


Table 3.  Continued.

[image: image6.wmf]Sample containers and holding times (Bryte)

Analyte (or Analyte Group)

Holding Time

Container

Container Prep

Field Filtered?

Storage

Analysis Method

Total Dissolved Solids

7d

PE quart

Sample Rinsed

Yes

Ice 4° C

Std Method 2540 C.

Total Suspended Solids

7d

PE quart

Sample Rinsed

Yes

Ice 4° C

EPA 160.2

Dissolved Boron

6 m

PE 1/2 pint

Sample rinsed + HNO

3  

pH<2

Yes

Ice 4° C

EPA 200.7 (D)

Dissolved Calcium

6 m

PE 1/2 pint

Sample rinsed + HNO

3  

pH<2

Yes

Ice 4° C

EPA 200.7 (D)

Dissolved Magnesium

6 m

PE 1/2 pint

Sample rinsed + HNO

3  

pH<2

Yes

Ice 4° C

EPA 200.7 (D)

Dissolved Potassium

6 m

PE 1/2 pint

Sample rinsed + HNO

3  

pH<2

Yes

Ice 4° C

EPA 200.7 (D)

Dissolved Sodium

6 m

PE 1/2 pint

Sample rinsed + HNO

3  

pH<2

Yes

Ice 4° C

EPA 200.7 (D)

Total Calcium

6 m

PE 1/2 pint

Sample Rinsed

No

Ice 4° C

EPA 200.7 (T)

Total Magnesium

6 m

PE 1/2 pint

Sample Rinsed

No

Ice 4° C

EPA 200.7 (T)

Dissolved Sulfate

28 d

PE 1/2 pint

Sample Rinsed

Yes

Ice 4° C

EPA 300.0 28d Hold

Alkalinity

14 d

PE quart

Sample Rinsed

No

Ice 4° C

Std Method 2320 B.

Dissolved Hardness

6 m

PE 1/2 pint

Sample rinsed + HNO

3  

pH<2

Yes

Ice 4° C

Std Method 2340 B.

Total Hardness

6 m

PE 1/2 pint

Sample rinsed + HNO

3  

pH<2

No

Ice 4° C

Std Method 2340 B.(DWR modified)

Dissolved Ammonia

28 d

PE 1/2 pint

Sample Rinsed

Yes

Ice 4° C

EPA 350.1

Dissolved Nitrite + Nitrate

28 d

PE 1/2 pint

Sample Rinsed

Yes

Ice 4° C

Std Method 4500-NO

3

Dissolved Ortho-phosphate

45 d

PE 1/2 pint

Sample Rinsed

Yes

Ice 4° C

EPA 365.1 (DWR modified)

Total Phosphorus

28 d

PE 1/2 pint

Sample Rinsed

No

Ice 4° C

EPA 365.4

Total Organic Carbon

28 d

*40 mL glass (clear)

H

3

PO

4

/do not overfill

No

Ice 4° C

EPA 415.1 (T) Cmbst

Dissolved Organic Carbon

28 d

*40 mL glass (clear)

H

3

PO

4

/do not overfill

Yes

Ice 4° C

EPA 415.1 (D) Ox

Total Ultra-low level metals

6 m

250 mL HDPE

Triple Sample Rinsed

No

Ice 4° C

EPA 1638 (T)

Dissolved Ultra-low Level Metals

6 m

250 mL HDPE

Triple Sample Rinsed

No

Ice 4° C

EPA 1638 (D)

Volatile Organics in Water

14 d

*40 mL glass (amber)

1:1 HCl, no air

No

Ice 4° C

EPA 502.2

Carbamate Pesticides

28 d

*125 mL glass (clear)

Monochloroacetic Acid

No

Ice 4° C

EPA 531.1

Glyphosate

28 d

*125 mL glass (amber)

Level 2 Pre-cleaned

No

Ice 4° C

EPA 547

Chlorinated Organic Pesticides

7 d

*1 L glass (amber)

$

Solvent Washed

No

Ice 4° C

EPA 608

Phosphorus/Nitrogen Pesticides

7 d 

*1 L glass (amber)

$

Solvent Washed

No

Ice 4° C

EPA 614

Chlorinated Phenoxy Acid Herbicides

7 d

*1 L glass (amber)

$

Solvent Washed/ I mL H

2

SO

4

No

Ice 4° C

EPA 615

* = Teflon Septum.

$

 = Triple sample rinsed, Triplicate sample collected every 10 samples.


time (Pacific Standard Time), type of sample or requested analysis, any acids used for preservation, and holding instructions (i.e., on ice, 4 ºC, frozen).  For samples analyzed at the DWR Bryte Laboratory, the Field and Laboratory Information Management System (FLIMS) sample tracking system generates printed labels including this information.  During field collection of water quality samples, the samples are placed in ice chests containing ice to preserve the samples at the required 4° C temperature.

Total and fecal coliform samples analyzed at the Red Bluff laboratory are filtered within twenty-four hours of collection.  The sampling containers are transported on ice and stored in refrigerators at the Red Bluff office for preservation until processing.  Total coliform samples are incubated for 22 to 24 hours at 35 ºC; fecal coliform samples are incubated for 24 hours at 44.5 ºC.  Bacteria samples submitted to the Monarch Laboratory are delivered under chain-of-custody within six hours of collection.

Benthic macroinvertebrate samples are preserved with a 100 percent ethanol solution immediately following collection.  The ethanol is replaced with fresh stock upon arrival to the Red Bluff office for storage until delivery to the DFG macroinvertebrate laboratory for processing.

Upon returning to the Red Bluff office from field collection activities, samples are placed into the appropriate storage location, (i.e., refrigerator, freezer, locked cabinet) until transported or shipped to the laboratory performing the analyses.  Properly completed chain-of-custody sheets corresponding to the samples are placed into boxes located next to the sample holding locations.  The chain-of-custody forms accompany the samples specified during transport or shipping to the laboratories.  Samples are delivered to the laboratories in a timely manner, allowing for sample analysis to proceed before holding times are exceeded.  Samples shipped to laboratories are shipped via UPS next-day air in ice chests with ice for preservation.
6. Calibration and Measurement Procedures
Calibration of instruments is required to ensure that the equipment is operating correctly and operating at the proper sensitivity.  In general, calibration is accomplished by measuring instrument response to standards containing the analytes in known concentrations while being in compliance with manufacturers recommendations.  Requirements for instrument calibration for use in routine water quality analyses are briefly described below.  SOPs for all equipment used by field staff are presented in Appendix C.

Temperatures are measured with Orion models 130A and 124 temperature/conductivity meters with the probes calibrated at the factory.  Conductivity is calibrated on the model 130A annually using the manufacturer’s standard solutions. 

Onset Optic Stowaway temperature recorders are used for continuous water temperature recording and come calibrated from the manufacturer.  Accuracy is reported by the manufacturer as +0.2 ºC.

Multi-parameter sondes (YSI model 6600 and HydroLab Datasonde Series 4) are used to measure water temperature, dissolved oxygen, conductivity, pH, and turbidity in project lakes.  The dissolved oxygen probe is serviced prior to each sampling event.  The potassium chloride solution and Teflon membrane are replaced during this servicing.  The dissolved oxygen probe is calibrated at each sampling location prior to sampling using a winkler titration (azide modification of the iodometric method) of a sample collected at 0.5 meter depth.  The conductivity probe is calibrated annually using manufacturer supplied standard solutions.  The pH probe is calibrated prior to the day’s use using both 4 and 7 pH standards.  Other regular maintenance includes inspection and cleaning of the sensors.

7. Data Management
DWR field staff will record field notes including sampling date and time, physical parameters, (water temperature, conductivity, pH, and dissolved oxygen), any other observations (i.e., weather or flow conditions), and participant initials into the field notebooks.  These data are also written on the field data sheets that accompany samples to the Bryte Chemical Laboratory.

All Bryte Laboratory results, including field data are electronically transferred to the Bay Delta and Tributary (BDAT) database as part of the FLIMS data management system.  Analysis results from contract laboratories are received in hardcopy format and manually transferred to a Microsoft Excel database maintained by Northern District’s Water Quality and Biology Section. 

Additionally, continuously recorded water temperature data are also sent electronically to BDAT after in-house QC is performed on the datasets by DWR Northern District staff.  The SOP for downloading data from the Onset Stowaway recorders and data QC procedures are presented in Appendix D.

All hardcopy analysis reports from laboratories are stored in binders and maintained by DWR Northern District Water Quality and Biology Section staff in the Section’s Library. 

The entire Excel database for this project will be maintained by DWR Northern District Water Quality and Biology Section staff on Northern District servers, and made available upon completion of the proper data request forms consistent with DWR policy.  Data automatically transferred to the BDAT database (Bryte Laboratory results) are checked against the DWR Excel database data for correctness before the data are released for public access via the internet.

8. Data Reduction, Validation, and Reporting
Data that appear out of the normal range are evaluated by the Water Quality and Biology Section Chief as follows:

•  Compares data with historical data

•  Verifies correct data entry

•  Checks reasonableness of results.

Data fault analysis includes:

•  Review other data for corroboration

•  Evaluate possible sources of sample contamination

•  Evaluate possible sampling, preservation, transportation, and holding time error

•  Evaluate performance of laboratory

•  Request reanalysis of original sample (if possible)

•  Collect and analyze new sample.

Notification requirements include:

•  If upon reanalysis, the original data are confirmed and the data indicate a public health threat, notification requirements may be necessary.

Original data is rejected if:

•  Reanalysis indicates original value cannot be confirmed

•  Contamination is identified

•  Holding time error was found.

Data that are verified to be in error should be rejected with documentation and should not be entered into the database.  Data that remain questionable even after the validation procedure should be tagged and a footnote entered into the database.  Data should not be rejected until the verification procedures occur.

The  DWR QA Officer will be consulted on options for corrective action:

•  Sample analysis by independent laboratory

•  Increased frequency of monitoring

•  Replacement of equipment

•  Independent QC audit of field staff and/or laboratory.

All data will be analyzed using Microsoft Excel spreadsheets.  Minimum, maximum and mean calculations, as well as graphing functions, will be performed using Microsoft Excel software.  Due to the large amount of data generated during this study, most data will be summarized in the final report using summary tables.  During data analysis by the field leads, the data are again checked for correctness against the hardcopy analysis reports from the laboratories and any other documentation generated during the data validation process. 

9. Performance Audits
During the project’s sample collection period, all field staff will be evaluated by the QA Officer in the following areas:

•  Ability to follow the SOPs

•  Proper pre-sampling preparation

•  Proper sample collection procedures

•  Proper sample handling, preservation, and holding time procedures

•  Proper chain-of-custody procedures

•  Vehicle and boat operation, maintenance and safety

•  Hazardous chemical handling safety.

10. Corrective Actions
When errors, deficiencies, or out of control conditions are encountered, corrective actions are necessary.  The need for corrective action can be identified in a number of ways:

•  Work not being completed in a timely manner (holding time exceedence)

•  Unacceptable levels of contamination in samples and blanks

•  Failure to maintain field sampling equipment properly

•  Deficiencies detected by the QA Officer or Section Chief reviewing analytical data

•  Deficiencies detected during performance audits.

If a problem occurs and cannot be remedied by the field staff after consulting the SOP and equipment manual, the matter is referred to the QA Officer.  The following corrective steps are then taken:

•  Identification of the problem

•  Investigation and determination of the cause of the problem

•  Corrective action determined to eliminate the problem

•  Assigning responsibility for implementing corrective action

•  Evaluation of the effectiveness of the corrective action

•  Verification that the corrective action has eliminated the problem

•  Documentation of the problem and corrective action needed.

All suspect analytical results will be evaluated.  Corrective action documentation is routinely reviewed by the QA Officer and the Section Chief for recurring problems which may require changes to SOPs, methods, or additional training of field staff.

Appendix A.  Northern District Standard Operating Procedures for Field Sampling

Bacteria

Bacteria are collected into a sterile Corning Brand Coliform Water Test Sample Container of 100mL volume with a sodium thiosulfate tablet.  The container is filled to the 100 mL mark with sample water.  For surface water, dip the container about 0.15 m below the surface if possible, open the lid and then seal the lid again once the appropriate amount of water has filled the container.  If the sample water is groundwater, collect the sample directly from a spigot closest to the well after getting three consecutive, stable conductivity and temperature readings.  Do not rinse the container and do not remove the odium thiosulfate tablet.  After collection, cap the container and pull the tie-down through the hole in the front top of the container to seal the container until the sample is processed.  Leave room in the top of the container for mixing.  The sample can be stored below 10 °C for up to 24 hours before filtering.

Standard minerals ,Total Hardness, Total Dissolved Solids, and Suspended Solids

Two polyethylene (PE) half pint bottles and two PE quart bottles are used for collection of standard minerals, TDS, and suspended solids.  A quart (Suspended Solids) and a half pint (Total Hardness) are used for unfiltered sample water; the remaining quart (TDS) and half pint are used for the filtered sample water.  

The unfiltered samples are collected directly from the water body.  Subsurface samples are collected similarly using a 2.2 liter, acrylic Van Dorn sampler.  The bottles are rinsed with sample water and then filled full and the cap replaced.  Filtered samples are obtained by filtering sample water from a grab sample collected into a sample-rinsed PE half gallon bottle.  The samples are filtered through a 142 mm diameter 0.45 um HA nitrocellulose filter.  The filter head is rinsed with a half pint of field blank water (distilled water).  The filter is placed onto the filter head and then rinsed with another half pint of field blank water.  The samples are filtered into the half pint and quart bottles after a rinse with filtered sample water.  TDS and suspended solid samples are stored at 4 ºC for up to seven days before the holding time expires.  Total hardness and standard minerals (DWR Code 1) (filtered) samples are preserved with 1.0 ml of 70 percent nitric acid in the field and stored at 4 ºC for up to 180 days before the holding time expires. 

Metals (EPA Method 1638)

Collection requires two people.  One person (designated “dirty hands”) handles the outer bag, and a second person (“clean hands”) handles the inner bag and collection of the water sample.  Both people wear polyethylene or “poly” gloves, with the “clean hands” sampler having shoulder length poly gloves.  The person who has “dirty hands” opens the outer bag for the person who has “clean hands” to open the inner bag and remove the clean plastic sample bottle.  “Clean hands” then re-closes the inner bag and “dirty hands” re-closes the outer bag.  The sample bottle is submerged into the water body to be sampled, or is filled from the spigot of a well or from a Teflon sampler, until the bottle is partially filled.  The cap is replaced, the sample bottle is shaken, and then the rinse water is discarded.  This rinse is performed a total of three times.  After the rinse, the sample bottle is filled, the cap replaced, and the sample bottle is placed back into the re-opened inner bag by “clean hands.”  The inner bag is sealed with “dirty hands” holding the outer bag with the inner bag within it.  “Clean hands” does not touch the outer bag and “dirty hands” does not touch the inner bag.  The outer bag is then sealed by “dirty hands” and the previously labeled sample is stored at 4 ºC. See EPA Method 1669.  Dissolved samples should be delivered to the lab within 2 days for filtration/fixing of the dissolved aliquot.  The total and filtered/fixed dissolved samples have a 180 day holding time.

Subsurface samples are collected similarly using a 1.2 liter Teflon Kemmerer style bottle sampler. Samplers are washed with a 10 percent solution of nitric acid, then rinsed thoroughly with distilled or Milli-Q water prior to each use. Clean samplers are double bagged in sealed clear plastic tubing.  Sealed samplers are kept and transported in foam padded plywood boxes.  The lab seal is not broken until the sampler is used in the field.  The sampler is lowered into the water column with polyethylene gloves and held one meter above the bottom.  A “messenger” is sent down the line to close the sampler and collect the sample.  The sampler is raised to the surface and bottles are filled using protocols similar to surface samples.

Mercury

Collection procedures are as described for Metals (EPA Method 1638).  The samples are collected into 250 mL clear glass bottles that are provided by Frontier Geosciences, pre-cleaned, and pre-bagged.  Mercury and methyl mercury samples are shipped, on ice, next-day air to the Frontier Geosciences Laboratory the day after collection where the samples are fixed with preservative.  Fixed samples have a 180 day holding time.

Nutrients

Two PE half pint bottles are used for collection of nutrients.  The first is unfiltered sample water and the second is used for filtered sample water.  The unfiltered sample is collected directly from the sample body.  Subsurface samples are collected similarly using a 2.2 liter, acrylic Van Dorn bottle sampler.  The half pint is rinsed with sample water and then filled three-fourths full and the cap replaced.  Samples are stored at 4 ºC for 24 hours or frozen for 28 days.  

The filtered sample is obtained by filtering sample water through a 142 mm diameter 0.45 um HA nitrocellulose filter.  The filter head is rinsed with a half pint of field blank water (distilled water).  The filter is placed onto the filter head and then rinsed with another half pint of field blank water.  The sample is filtered into the half pint bottle after a rinse.  Nutrient Field Blanks are processed the same way with lab-prepared blank water instead of ambient site water.  Samples are stored at 4 ºC for up to 24 hours.  If delivery to the laboratory will take longer than 24 hours, the sample is frozen for up to 28 days before the holding time expires.

Total Ammonia

Use a PE pint to collect total ammonia samples.  First, unscrew the lid, fill bottle about a third full with sample water and shake bottle with lid for a rinse.  Subsurface samples are collected using a 2.2 liter, acrylic Van Dorn bottle sampler.  Fill the pint sample bottle, add contents of 1.0 mL ampule of 1:1 sulfuric acid, and then replace cap.  Sample is stored at 4 ºC for up to 28 days before the holding time expires.

Total Organic Carbon (TOC)/Dissolved Organic Carbon (DOC)

Use 40 mL, clear vials that are provided by Bryte Laboratory with phosphoric acid preservative already added.  Avoid touching opening of vial or cap to prevent contaminating the samples.  Collect water sample into sample rinsed PE half pint bottle and slowly add sample water from the half pint to the un-rinsed TOC vial until the meniscus is below the rim (do not over-fill).  The DOC vial is filled during filtration of dissolved mineral and nutrient samples from the same half gallon grab (again, do not rinse the vial prior to filling).  Samples are stored at 4 ºC and have a 28 day holding time.

Organics and pesticides

Samples for organics and pesticides have short holding times and, therefore, must be delivered to the laboratory promptly after collection to prevent holding time exceedence.
Chlorinated Organic Pesticides (OCP), Organic Phosphorus Pesticides (OPP), and Chlorinated Phenoxy Acid Herbicides — Use one liter amber glass bottles to collect these samples (OCP and OPP samples are combined into one bottle, chlorinated phenoxy acid herbicide sample in it’s own bottle).  First, unscrew the lid, fill bottle about a fourth full with sample water and shake bottle with lid on for a rinse.  Repeat twice for a total of three rinses.  Submerge sample bottle in water and fill; replace cap and store on ice.  Samples have a seven day holding time.  Include triplicate samples for every tenth monitoring location that is sampled for laboratory QA/QC.

Volatile Organics in Water (Purgeable Organics) — Use two 40 mL, amber vials that are provided by Bryte Laboratory with 1:1 HCl preservative already added.  Collect water sample into sample rinsed PE half pint bottle and slowly add sample water to one vial at a time until the meniscus just tops the rim.  Do not over-fill and leave no head space/air in the vial.  Samples are stored at 4 ºC and have a 14 day holding time.

Carbamate Pesticides — Use 125 mL clear glass bottles provided by Bryte Laboratory with monochloroacetic acid preservative already added.  Open bottle, submerge into water column and fill (do not rinse).  Re-cap bottle and store at   4  ºC.  Samples have a 28 day holding time.

Glyphosate — Use 125 mL amber glass bottle provided by Bryte Laboratory.  Open bottle, submerge into water column and fill (do not rinse).  Re-cap bottle and store at 4 ºC.  Samples have a 28 day holding time.

Oil and grease

Scan waters visually at each sampling location for oil sheen; record into field notebook if a sheen is present.  If oil sheen is present, collect sample from sheened area into a properly labeled, pre-cleaned, wide-mouth, clear glass jar.  Transport sample on ice and add oil and grease analysis request to FLIMS laboratory submittal for analysis.  Samples have a 28 day holding time.

Toxicity

Use one pre-cleaned, 5-gallon HDPE carboy, or five 1-gallon collapsible containers for remote, hike-in locations, provided by Pacific EcoRisk Laboratory (PER) for each toxicity sampling location.  Partially fill sample container in well-mixed ambient site water, re-cap, and vigorously shake container.  Empty container and repeat rinse process twice more for a total of three rinses.  Fill container to full and affix label provided by PER, filling in the sampling date, time (PST), and sampler’s name.  Place clear shipping tape over the label to prevent loss of label/information during transport.  Store on ice at 4 ºC and deliver to PER laboratory within 24 hours of collection.

Phytoplankton

Surface samples are collected into a 65 mL , properly labeled, clear glass bottle by dipping the bottle approximately 0.5 m deep and filling the bottle with ambient site water.  The sample is immediately fixed with Lugol’s solution.  Subsurface samples are collected every 3 meters, up to 30 m maximum depth, using a 2.2 liter, acrylic Van Dorn bottle sampler.  Properly fixed phytoplankton samples have a holding time of 5 years.

Zooplankton

Zooplankton samples are collected by performing a 30 meter net-tow with a Wisconsin type plankton net.  The clean net is lowered on a measuring tape reel to a depth of 30 m for Lake Oroville samples.  Zooplankton tows for water bodies shallower than 30 meters depth are sampled from near the bottom and the depth of the net tow is recorded on the sample container and field notebook.  The net is then slowly pulled back to the surface, collecting the zooplankton.  The net is then gently dipped several times, making sure not to totally submerge the net opening, to wash the organisms into the collection bucket on the net.  The collection bucket is then carefully unscrewed from the net, making sure to not lose any of the sample.  The bucket is then emptied into a 65 mL, properly labeled, clear glass bottle.  Rinse the sampling bucket several times with a tap-water filled squeeze bottle into the sample bottle.  Immediately fix the sample with Lugol’s solution.  Properly fixed zooplankton samples have a holding time of 5 years.

Periphyton/chlorophyll

Periphyton samples were collected from ten submerged rocks (one sample per rock) using a fabricated sampler that allows a surface area of 8 cm2 of sample to be collected.  Samples are collected by placing the sampler, gasket side to the rock, firmly against the rock to prevent sample leakage.  Approximately 5 mL of water is added to the sampler with a turkey baster.  Then a stiff brush is vigorously brushed over the sampling area of the rock to dislodge all periphyton growth.  The water containing the dislodged periphyton is then sucked from the sampler with the turkey baster and placed into a 150 mL flask.  This procedure is performed a total of ten times to yield a total water/periphyton solution volume of 100 mL.  The contents of the flask are stirred to homogenize the solution.  Next, 50 mL of the homogenized sample are transferred to a 50 mL amber glass jar labeled “periphyton” and fixed with Lugol’s solution.  This sample is for species identification and organism count analyses performed at Bryte Laboratory.  The remaining 50 mL of sample in the flask is transferred to another 50 mL amber glass jar labeled “chlorophyll-a” and stored in dark conditions on ice until checked into the Red Bluff Laboratory refrigerator.  The chlorophyll sub-sample is then filtered within 24 hours of collection and frozen until the sample can be submitted to the Sequoia Analytical Laboratory in Sacramento for chlorophyll-a analysis.  The chlorophyll filtration procedure is presented in Appendix B.

Appendix B.  Northern District Standard Operating Procedures for

Basic Red Bluff Laboratory Analyses
Turbidity

Sample water is gently mixed by turning the sample container over a few times, taking care not to create air bubbles.  Water is then gently poured (again with no air bubbles) into a clean sample cell up to the line, the cell is capped and the sample cell is allowed to sit undisturbed for a few moments until any air bubbles that may have occurred have dissipated.  Wipe any water off outside of glass with lint free tissue such as Kimwipes.  Trail a thin line of silicon oil down side of glass and rub oil, enough to coat the sample cell, with provided black cloth.  Turn on the Hach Model 2100N Laboratory Turbidimeter (switch is on the back) and place sample cell with downward arrow towards line near front of meter and close the lid.  Readings should occur almost immediately.  Allow reading to rise and then fall again and record highest measurement displayed on the screen.  

To calibrate, use the provided, sealed, clean and oiled vials of StablCal standards at <0.1 NTU, 20 NTU, 200 NTU, 1,000 NTU, and 4,000 NTU.  To prepare vials, shake vigorously for 2 to 3 minutes and then allow them to sit undisturbed for 5 minutes.  Invert the vials 5 to 7 times and they are ready for use.  Place calibration standard of <0.1 NTU solution into the cell holder, close cover, press “CAL” and then press “ENTER”.  Wait until the instrument counts down from 60, then displays “20.00” and the “S1” blinks.  Replace first vial with 20 NTU standard, close lid and press “ENTER”.  Again, wait until the instrument counts down and then when “200.0 NTU” appears on the screen and the “S1” blinks, replace the 20.0 NTU vial with the 200 NTU vial.  Repeat procedure with 200 NTU, 1000 NTU and 4000 NTU vials.  During each portion of the calibration, the instrument will display the calibration vial to insert.  After the 4000 NTU calibration vial has been completed, push “CAL” to save the calibration, or the “UNITS/EXIT” key to not save the calibration.  Range is from 0 to 4000 NTU.

Conductivity

Turn on the Orion Model 162 Conductivity/Salinity/Temperature Meter and place the probe into sample water.  Record the measurement when the reading has stabilized to the nearest whole number.  It is very important that the display read the temperature in degrees Celsius, and that the display also read “Tref 20”, “ARng”, “nLF”, “TP” and that the conductivity reading is in µS/cm or mS/cm.  

Calibration is very rarely necessary, but the cell constant can be calibrated by placing the probe into a conductivity standard close to water sample conductivities.  Press the “C” key and reading should be 0.475.  No adjustment should be needed.  Return to the measurement mode by pressing the “Χ” key.  Range is from 10 µS/cm to 2000 mS/cm.

Settleable Solids

Place Imhoff cone into holder.  Shake sample water thoroughly and pour into Imhoff cone up to the 1000mL mark.  Allow sample to settle for 45 minutes and then stir sample around the sides of the cone with a rod or by spinning the cone very gently.  Allow sample to settle for another 15 minutes and then take reading by reading the base of the cone.  If settleable solids are present, readings will be in mL solid/L of sample water, otherwise measurement is “q”, which indicates no settleable solids or “trace” when solids are less than 0.1mL.  If space is present in debris, estimate space and correct reading.  No calibration is needed.  Range is from 0 to1000 mL/Lwater.

Coliform Bacteria

EPA Method 9222 Membrane Filer Technique for Members of the Coliform Group is followed for coliform bacteria counts.

A phosphate buffer is made by dissolving 544 g of potassium phosphate monobasic (KH2PO4, VWR catalog # MK710012) in 19 liters of distilled or Milli-Q water in a clean five gallon carboy.  Separately, make a sodium hydroxide solution by dissolving 160 g of sodium hydroxide pellets (VWR Catalog # JT3722-11) into 1 liter of distilled or Milli-Q water.  WHEN WORKING WITH SODIUM HYDROXIDE, USE PROTECTIVE GEAR AND WORK IN THE HOOD.  Add increments of the sodium hydroxide solution to the KH2PO4 solution until a pH of 7.2 is reached.

The ampoules of culture media (m-endo broth and m-FC broth) can be purchased in various forms from Hach or Millipore.  

Samples are filtered in the laboratory using a Milliflex Sensor II.  The filter head is sterilized by filtering approximately 400 mL of 70 percent ethanol through the pump. Push “PUMP ON/OFF” button once, pause briefly, then push the “PUMP ON/OFF” button after which point the “VACUUM” light should turn on for about 15 seconds.  Clean the filter head by repeating the vacuum cycle several times until all the ethanol has been run through the machine.  Repeat the procedure with 400 mL of distilled water to rinse out the ethanol. Remove plastic tube from the back of the machine and remove the cover on the pump head before use. 

The Millipore Dual Chamber Field Incubator is used to incubate samples.  Fecal coliform are incubated at 44.5 ºC for the fecal coliform bacteria, while total coliform are incubated at 35 ºC.

Prepare the work area by wiping the work area with 70 percent ethanol.  Allow ethanol to dry.  Remove the sterilized phosphate buffer squirt bottle and enough broth ampoules for the total and fecal samples from the refrigerator.  Buffer and culture media must be refrigerated at all times when not in use.

Incubation cassettes are prepared by removing the cap from the appropriate medium ampoule and take the yellow cap off the bottom of the cassette.  Place tip of ampoule onto the opening of the cassette and squeeze the ampoule to disperse medium onto the pad inside the cartridge. Replace the yellow cap onto the cassette, but do not remove the tyvak seal (paper seal covering the Petri pad).

Samples are checked into the laboratory on the chain of custody, which include sample name, date and time, sampler, and filtration date and time.  For each sample, one Millipore Milliflex 100 mL Filtration Funnel is used for total coliform and one is used for fecal coliform for a total of two funnels per sample.  The lid for both filtration funnels will be labeled with the sample name, sample type (fecal or total) and the filtered amount (usually 100 mL).  Two additional funnels need to be labeled with “Blank” sample (always 100 mL) and the type of sample (total or fecal).

Fill a container with 100 percent ethanol, and place a pair of Millipore Stainless Steel Filter Forceps and a lighter within easy reach.  Also place enough Millipore Milliflex Sterilized Liquid Medium Cassettes within easy reach for all of the samples.  Put on a pair of sterilized thin rubber gloves and keep them on until finished filtering the bacterial samples.

Dip the end of the forceps into the 100 percent ethanol and flame so that the end of the forceps is briefly engulfed in flames.  Hold the forceps in one hand while lifting a labeled funnel off the tray with the other hand.  Remove filter spacer (a gridded piece of white material) with the sterilized forceps and place spacer onto the pump head.  Next, place the funnel onto the cleaned pump head and filter spacer. Put forceps somewhere that they won’t be contaminated such as on the other pump head.  Shake the samples about 30 times and then open samples by snipping the plastic sealing the 100 mL Corning Brand Coliform Water Test Sample Containers.  Lift funnel lid and pour the sample up to the sample line (usually 100 mL).  If desired sample amount is not labeled, use a sterilized pipette to put sample into funnel (usually 25, 10, 5 or 1 mL samples).  Push the “POWER ON/OFF” button once, wait until the sample has filtered through the membrane and then push the “POWER ON/OFF” button again and wait until the vacuum released.  Carefully rinse sides with approximately 20 mL of sterilized phosphate buffer.  Again, press “POWER ON/OFF” button once, wait until the buffer has filtered through the membrane and then push the “POWER ON/OFF” button again and wait until the vacuum released.  Repeat phosphate buffer rinse for a total of three rinses.

After the third rinse, replace funnel lid.  Pull the tyvak seal off the prepared media cassette, pull the funnel off the pump head, and carefully place the funnel onto the media cassette.  Avoid trapping bubbles between the membrane and media.  After the funnel is on the cassette, firmly push down on funnel until the base of the funnel snaps. Remove lid from funnel, remove funnel, leaving the membrane on the Petri pad in contact with the media, and then place the funnel lid onto the cassette.  Place inverted dish into the incubator at the appropriate temperature.

Repeat filtering procedure with remainder of samples.  Run one fecal and one total coliform blank for each day’s samples.  To run the blanks, use 100 mL of sterilized phosphate buffer rather than sample water and process the same way as the sample water.  Make sure ALL plates are inverted (labeled lid on the bottom) to reduce interference of condensed water drops.  Leave samples in incubator for 24±2 hours.

After 24±2 hours, remove plates from incubator.  Fecal coliform plates can be counted immediately with the aid of a dissecting scope, but total coliform plates must air dry.  Positive fecal coliform colonies are blue in color.  To air dry total coliform cassettes, remove the lid and yellow cap, and gently pull the membrane and plastic membrane holder off the Petri pad.  Discard the Petri pad and place membrane onto lid.  Allow sample to air dry for 30 to 45 minutes and then count colonies with a dissecting microscope under UV lighting.  Positive total coliform colonies are a bright metallic green color.  If no colonies are present for total or fecal, mark <1 and if more than 200 colonies are counted, mark “TNTC” for “too numerous to count.”  A useful tool is a tally counter.  Put cassette, membrane and lid into bucket with bleach solution for decontamination prior to discarding into trash.

Chlorophyll sample filtration

Clean area and filter equipment with distilled water prior to filtration.  Remove sample from refrigerator.  Process one sample at a time to avoid exposing samples to light longer than necessary.  Note on bag sample name, date collected, time collected, and date filtered.  Place sample into a 100 ml graduated cylinder and rinse sample container with DI water for 100 mL total volume (Dilution Factor 2X).  Try to remove all material from sample bottle.  Note the 50 mL original sample volume and dilution volume on the reclosable plastic bag.

Use Whatman GF/F Glass Fiber Filter and place in filter holder (use a pair of forceps whenever handling filters — do not touch the filters).  Saturate filter with saturated magnesium carbonate solution (1.0 g MgCO3 per 100 mL distilled H2O, or 18.9 g MgCO3 into a half gallon bottle).

Place hand over mouth of graduated cylinder and invert to thoroughly mix sample and repeat before each aliquot is filtered.  Filter aliquots of sample as long as they continue to pass readily through the filter.  Do this by slowly filtering small amounts (about 5 mL) from graduated cylinder.  If the filtration rate significantly decreases, discontinue adding additional aliquots.  Do not overwhelm filter with material.  This is a judgment call — some samples may require more water filtered than others.  During the last aliquot add 4 to 5 drops of saturated magnesium carbonate solution.

Measure the final sample volume remaining in the graduated cylinder, and subtract this from the original volume being as precise as possible and note this as the amount of sample filtered on the plastic bag.  Discard remainder of sample in graduated cylinder into sink.

Carefully fold filter in half enclosing sampled material.  Place filter into reclosable bag, close, and place into box with lid located in freezer.  Rinse graduated cylinder and filter funnel with DI water between each sample filtration.

The plastic bag should have the following printed on it with waterproof ink:

•  Sample Name

•  Date Collected

•  Time Collected

•  Date Filtered

•  Original Sample Volume: 50 mL

•  Dilution Factor 2X (for 100 mL filtration volume).

Teflon Kemmerer sampler cleaning procedures

Wear protective apron, acid-proof gloves, and protective eyewear for the entire procedure.

Clean the fume hood work station first with soap and water.  Rinse the work station to remove all traces of soap.  Then clean thoroughly with 10% HNO3 solution.  After cleaning the station with acid solution, rinse several times with ultra pure (DI) water from the water purification unit.

Remove teflon bomb samplers from wood storage container.  Disassemble unit completely.  Rinse parts thoroughly with ultra pure water from the last stage of the Milli-Q water purification unit.  Then clean parts thoroughly with 10% HNO3 solution.  After acid wash, rinse several times with ultra pure water, then allow parts to air dry with fume hood closed.

After bombs are dry and wearing clean polyethylene gloves to avoid contaminating the clean sampler, put the sampler into plastic bagging and seal both ends with heat sealer.  Repeat this so that bombs are double bagged and place them back into wood containers.  Affix a post-it note indicating sampler is cleaned and place storage box next to the refrigerator.  Repeat procedures for all of the samplers required for future sampling.

Appendix C.  Northern District Standard Operating Procedures for Basic Field Measurements
pH

Orbeco-Hellige comparator, model 605AHT with Magnifying Prism, model 600PA — Depending on expected pH of sample water, color indicator and the corresponding color wheel will be used in conjunction to determine the sample’s pH.  Five mL of sample water will be placed into each of the two square precision tubes (sample and reference).  Into the sample tube, 0.5 mL of the appropriate indicator solution will be added and the tube will be placed into the sample slot (right side).  The reference tube will be placed into the reference slot (left side).  By holding the comparator up to a bright portion of the sky, the readings can be taken by looking into the eyepiece and comparing the sample tube to the reference tube color.  No calibration is necessary.  The disks are in 0.2 pH unit increments.  Interpolation between two color disks provides resolution to 0.1 pH unit.  Indicator solutions used for the comparator range from 6.0 to 10.0 pH; Phenol Red-D will be used most frequently and has a range of 6.8 to 8.4.

YSI 650 MDS Display with 6600 D Sonde Probe — Multi-parameter probe is lowered into the water and measurements are read from the handheld console.  Calibration includes filling the calibration cup while making sure that the level of the calibrant buffers are high enough in the calibration/storage cup to cover at least a half inch of the pH probe and the temperature sensor of the 6600 probe.  Buffer solutions of pH 4,7,and 10 are used separately to determine a slope of pH in order for the software to calculate pH values.  When buffer solutions are changed in the calibration cup the sensors are rinsed with deionized water.  During pH calibration, sensors are allowed time to stabilize with regard to temperature.  Measured pH range is from 0 to 14.

Hydrolab Surveyor 4 with H2O Multiprobe — Multi-parameter probe is lowered into the water and measurements are read from the handheld console.  Calibration includes filling the calibration cup making sure that the level of the calibrant buffers are high enough in the calibration/storage cup to cover at least a half inch of the pH probe and the temperature sensor of the H20 Multiprobe.  Buffer solutions of pH 4, 7,and 10 are used separately to determine a slope of pH in order for the software to calculate pH values.  When buffer solutions are changed in the calibration cup the sensors are rinsed with deionized water.  During pH calibration, sensors are allowed time to stabilize with regard to temperature.  Measured pH range is from 0 to14.

Hach EC10 portable pH meter with model 51935-00 SensION pH probe — The pH probe is placed into sample and measurement read off the console.  To auto-calibrate, two pH buffer solutions will be prepared: 4.01 and 7.00 or 7.00 and 10.0, depending on expected sample pH.  After turning on the meter, press MODE until the pH indicator mode is displayed.  Place the pH electrode into one of the buffer solutions and push the CAL key so that CALIBRATE is on the display and P1 is visible in the lower field.  When the reading has stabilized, the meter will beep and YES should be pressed to accept the reading.  Remove the probe from the first buffer solution, rinse with DI water and then place the probe into the second buffer while the display says P2.  When reading has stabilized, the meter will beep and, again, YES should be pressed to accept the reading.  Readings can now be taken.  Measurements from -2.0 to 19.99 pH are possible.

Conductivity

Orion Model 128 conductivity meter — Conductivity is measured by placing the probe into the water sample and reading the display screen.  If a reading does not occur, turn top knob to appropriate measuring units until output occurs.  On display screen, Tref, nLF, and TP should be present with a temperature reading in ºC.  Calibration is not necessary.  Range is 0.0 µmhos/cm to 199.9 mmhos/cm.

Orion Model 130a conductivity meter — Conductivity is measured by placing probe into water sample and reading display screen.  Calibration is not necessary.  Range is from 0.1 µmhos/cm to 1,000 mmhos/cm.

Orion Model 124 Conductivity/TDS meter — Conductivity is measured by flipping the “On” switch located at the rear of the meter and by flipping the switch located at the rear of the meter to a reference temperature of 25 ºC.  Place probe into sample and press the green circular button with “S/cm” until measurement appears on display screen.  Read the measurement located on display screen.  Calibration is not necessary.  Range is 0.0 µmhos/cm to 199.9 mmhos/cm.

YSI 650 MDS Display with 6600 D Sonde Probe.— Multi-parameter probe is lowered into the water and measurements read from the handheld console.  Calibration includes filling the calibration cup making sure that the level of the calibrant solutions are high enough in the calibration/storage cup to cover the conductivity probe and the temperature sensor of the 6600 probe.  Solutions of 147, 294, 707, and 1413 µmhos/cm are used separately to calibrate the probe.  When standard solutions are changed in the calibration cup the sensors are rinsed with deionized water.  During conductivity calibration, sensors are allowed time to stabilize with regard to temperature.  Range is from 0 to 100 mmhos/cm.

Hydrolab Surveyor 4 with H2O Hydrolab Surveyor 4 with H2O Multiprobe — Multi-parameter probe is lowered into the water and measurements read from the handheld console.  Calibration includes filling the calibration cup making sure that the level of the calibrant solutions are high enough in the calibration/storage cup to cover the conductivity probe and the temperature sensor of the H2O Multiprobe.  Solutions of 147, 294, 707, and 1413 µmhos/cm are used separately to calibrate the probe.  When standard solutions are changed in the calibration cup the sensors are rinsed with deionized water.  During conductivity calibration, sensors are allowed time to stabilize with regard to temperature.  Range is from 0 to 100 mmhos/cm.

Water Temperature

Orion Model 128 conductivity meter — Temperature is measured by placing probe into water sample and reading display screen.  On display screen, Tref, nLF, and TP should be present with the temperature reading in °C.  Calibration is not necessary. Range is 5 ºC to 99.9 ºC.

Orion Model 130A conductivity meter — Temperature is measured by placing probe into water sample and reading display screen.  Calibration can be performed.  Range is from -20.0 ºC to 120.0 ºC.

Orion Model 124 Conductivity/TDS meter — Temperature is measured by flipping the “On” switch located at the rear of the meter.  Place probe into sample and press the blue circular button marked “ºC” and read the measurement located on display screen.  Calibration is not necessary.  Range is –5 ºC to 50 ºC.

YSI 650 MDS Display with 6600 D Sonde Probe with Thermistor — Multi-parameter probe is lowered into the water and measurements read from the handheld console.  Calibration for temperature is not necessary.  Range is from -5 ºC to 45 ºC.

Hydrolab Surveyor 4 with H2O Hydrolab Surveyor 4 with H2O Multiprobe — Multi-parameter probe is lowered into the water and measurements read from the handheld console.  Calibration for temperature is not necessary.  Range is from -5 ºC to 50 ºC.

YSI Model 58 Dissolved Oxygen Meter with YSI Model 5739 Probe — Temperature is measured by turning top middle knob to “Temp -5 to 45 ºC” and then reading the temperature off the display screen.  No calibration for temperature is necessary.  Range is -5 to 45 ºC.

YSI Model 50 Dissolved Oxygen Meter with YSI Model 5739 Probe — Temperature is measured by setting the knob to “Temp ºC” and reading measurement off the display screen.  No calibration for temperature is needed.  Range is -5 to 45.0 ºC.

YSI Model 52 Dissolved Oxygen Meter with YSI Model 5739 Probe — Temperature is measured by turning the knob to “O2 - Temp” and reading measurement off the display screen.  No calibration for temperature is needed.  Range is -5 to 45 ºC.

YSI 550 Handheld Dissolved Oxygen and Temperature System — Temperature is measured by placing the probe into the water and reading the display screen.  No calibration for temperature is necessary.  Range is -5 to 45 ºC.

Dissolved oxygen

Winkler Method — Fill a 300 mL BOD bottle with water sample.  Add one small power pillow of alkaline-iodide azide reagent and 1 medium powder pillow of manganous sulfate.  The stopper is placed in the bottle, being careful to exclude air, and the bottle is inverted repeatedly until solution is mixed.  The bottle is left undisturbed until the precipitation has settled about half way down the bottle.  Invert the bottle to mix, and then 1 large powder pillow of sulfamic acid is added.  The stopper is replaced and the bottle is again inverted repeatedly until mixed (a clear yellow to orange solution appears).  The sample contents are poured into a 500 mL Erlenmeyer flask and the sample solution is titrated while flask is being agitated or stirred with 0.037N sodium thiosulfate solution until sample is a pale straw color.  A few drops of starch solution are added to the sample solution and the sample is titrated with the thiosulfate until the sample solution is colorless.  The dissolved oxygen measurement is read off the buret that dispenses the sodium thiosulfate; each mL of thiosulfate used to titrate equals 1.0 mg/L of dissolved oxygen.  No calibration is needed.

YSI 650 MDS Display with 6600 D Sonde Probe — 660 D Sonde Probe is lowered into the water.  Measurements are read from the handheld console when reading has stabilized.  Calibration includes determination of mg/L of dissolved oxygen by the Winkler Method, which is entered into the handheld console as mg/L.  Probe is placed into the water and calibration is calculated and confirmed automatically by the software after stabilization has been achieved.  Range is 0 to 50 mg/L dissolved oxygen.

Hydrolab Surveyor 4 with H20 Hydrolab Surveyor 4 with H20 Multiprobe — H2O  Multiprobe is lowered into the water and the attached stirrer is turned on.  Measurements are read from the handheld console when reading has stabilized.  Calibration includes determination of mg/L of dissolved oxygen by the Winkler Method, which is entered into the handheld console as mg/L.  Probe is placed into the water with stirrer turned on.  Calibration is calculated and confirmed automatically by the software after stabilization has been achieved.  Range is 0 to 20 mg/L dissolved oxygen.

YSI Model 58 Dissolved Oxygen Meter with YSI Model 5739 Probe — Turn on stirrer and place probe into sample water.  Turn middle knob to 0.1 mg/L or 0.01 mg/L depending on precision needed.  Read the output on the display screen when reading has stabilized.  To calibrate, determine the dissolved oxygen content with the Winkler method from a surface sample and then place the probe into the surface sample water.  Allow reading to stabilize.  Turn middle knob to 0.1 mg/L or 0.01 mg/L, depending on precision needed, and then turn the portion of the “O2 CALIB” knob labeled “Lock” counter-clockwise.  Now that the knob has been unlocked, turn the knob until the screen display matches the Winkler reading.  Turn the “lock” portion of the knob clockwise to relock the “O2 CALIB” knob.  Range is from 0 to 20.0 mg/L dissolved oxygen.

YSI Model 50 Dissolved Oxygen Meter with YSI Model 5739 Probe — Turn knob to “mg/L” and use reading from display screen after reading has stabilized.  If water is not moving, then either physically move probe at least 1 ft/second or turn on stirrer if stirrer unit is attached.  To calibrate, determine the dissolved oxygen content of the sample water through a Winkler measurement.  Turn the knob to “mg/L CAL” and allow sample to stabilize.  Use the keypad to change display to known Winkler value.  Range is 0 to 19.99 mg/L dissolved oxygen.

YSI Model 52 Dissolved Oxygen Meter with YSI Model 5739 Probe — Turn the knob to “O2 – Temp” and use reading from display screen after reading has stabilized.  If water is not moving, then either physically move probe at least 1ft/second or turn on stirrer if stirrer unit is attached.  To calibrate, determine the dissolved oxygen content of the sample water through a Winkler measurement.  Turn knob to “CALIBRATE” and push “SKIP” until the display reads “Calibrate in mg/L?” and push “CONFIRM”.  Adjust value with keypad arrows until screen reading matches the Winkler measurement and push “CONFIRM” again.  Range is from 0 to 20.0 mg/L dissolved oxygen.

YSI 550 Handheld Dissolved Oxygen and Temperature System — Multi-parameter probe is lowered into the moving water and measurements read from the handheld console.  If water is not moving sufficiently, then physically move the probe at least 1ft/second.  To calibrate, determine the dissolved oxygen content of the sample water through a Winkler measurement.  Push both the up and down arrows simultaneously and “CAL” should appear on the display.  Allow reading to stabilize and using the up and down arrows, adjust to the known dissolved oxygen content as determined by the Winkler method.  Press enter twice.  Range is 0 to 20 mg/L of dissolved oxygen.

Odor

At the sample site, a plastic container is filled with sample water and then smelled by the collector.  Odor, if any, is then noted.  No calibration necessary.  No range other than that of the smeller.

Color

Hach Color CO-1 — Place the color wheel into the color comparator.  Filter sample water through a nitrocellulose 0.45 µm HA filter into a sample vial to the top line.  Fill the second vial to the line with colorless field blank water.  While looking at color comparator, place sample water in right top opening.  Place the colorless blank tube into opening on the left.  Hold the comparator towards a light source (sun) and turn the wheel until it matches the color of the sample.  No calibration is necessary. Range is 0 to 100 APHA Platinum Cobalt Units.

Turbidity

Hach Model 2100P Portable Turbidimeter — Sample water is gently mixed by turning the sample container over a few times, taking care not to create air bubbles.  Water is then gently poured (again with no air bubbles) into sample cell up to the line.  Sample water that has been taken directly from the sample source does not need any mixing.  Cap the sample cell and wipe off debris and water off glass with lint free tissue such as Kimwipes.  Trail a thin line of silicon oil down side of glass and rub oil enough to coat the sample cell with provided black cloth.  Turn on turbidimeter and place sample cell with downward arrow towards line at front of meter and close the lid.  Press “READ” button and measurement should appear on instrument screen after a few moments.

To calibrate the turbidimeter, use StableCal Standards <0.1 NTU, 20 NTU, 100 NTU and 800 NTU, which are included in the portable kit.  Shake StablCal Standards vigorously for 2 to 3 minutes and then allow them to sit undisturbed for 5 minutes.  Invert the bottles 5 to 7 times gently and then pour the <0.1 NTU standard into the sample cell as described above. Turn on the meter and insert the <0.1 NTU turbidity standard into the compartment with the downward arrow on the sample cell in alignment with the line on the front of the cell compartment.  Close the lid and press the “CAL” key after which “S0” will appear on the screen. Press “READ” and after 60 seconds, “S1” will appear on the screen.  Remove the <0.1 NTU sample cell and refill the sample cell with 20 NTU standard.  Place new standard into the cell compartment, and close the lid. Press “READ” and after 60 seconds, “S2” will appear on the screen.  Remove the 20 NTU sample cell and refill the sample cell with 100 NTU standard.  Place new standard into the cell compartment, and close the lid.  Press “READ” and after 60 seconds, “S3” will appear on the screen.  Remove the 100 NTU sample cell and refill the sample cell with the 800 NTU standard.  Place new standard into the cell compartment, and close the lid.  Press “READ” and after 60 seconds, “S0” will appear on the screen again.  Press “CAL” to accept the calibration and the instrument will return to measurement mode automatically.  Range is from 0 to 1000 NTU.

Secchi

The Secchi disk is attached to a measuring tape reel and slowly lowered into the water column until it is no longer visible to the person taking the measurement.  The disk is then slowly lifted until the disk is visible.  The average of the depth at which the disk disappeared from view and reappeared is recorded into the field notebook.  This procedure is performed at each lake/pond sampling location.

Appendix D.  Northern District Standard Operating Procedures Stowaway Temperature Data Download Procedure (PC)
Download — Save file from field (Laptop or optic shuttle) into PC by plugging shuttle into the Optic Base Station: Temps Folder: appropriate FERC download folder: be sure to include Mth/Yr it was downloaded on the end of filename (i.e.  PitR@Hwy299 8-00).  Open the file (double click).  The file will come up in Boxcar Pro as a graph.  Under the file heading, scroll down to export – export as MS Excel.  Hit the export button at the bottom of the export window - a ‘save file’ window will come up with the filename; save in same download folder.  Export all files in the download folder this way before the next step.

Datafile Preparation — Open MS Excel.  Under the file heading, choose open - open the corresponding file (PitR@Hwy299 8-00.txt) with the icon that looks like text – double-click on the file to open.  A window will come up that says ‘Text import wizard’ -data type should be checked on for delimited.  Click next button.  Step 1- click NEXT button.  Step 2- click NEXT button.  Step 3 - highlight first column of data, click on text for data type, and then click on Finish.  The exported file will now open into its own Excel spreadsheet.  The date and time should be in column A, and the temperature (Celsius) should be in column B.

Check the Data for errors.  The best way to do this is to open the original Boxcar Pro file (graph) in the download folder - delete the first few rows of data, the temperatures are probably high if launched from the office (out of water), delete any data that is false, ‘out of water’ (i.e., has large daily variations).  This should be fairly obvious.  Check the field notebook for notes on this (i.e., buried in sediment, hung up in tree, out of water, etc.).  Save the newly formatted Excel data file (PitR@Hwy299 8-00) into Temps:Temp Macro :Data folder as an Excel 4.0 Worksheet – this is where the Macro will look for files to manipulate.

Move the exported file (PitR@Hwy299 8-00.txt, not the new Excel file) into the BDAT/To Do folder.  Move the original Boxcar (graph) file into Macserver/Water Quality Data/SW Temps/Raw Data and Downloads/Logbook files/Year  folder.  Repeat this procedure for all of the Boxcar files in the download folder.  The end result will be that all of the Boxcar files will have been converted to Excel, and the data manipulated to include only the accurate data and saved in its own data folder to be run through Macro if needed, or sent to BDAT after QC is performed by the leadperson for archiving/release
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