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�CHAPTER 1



INTRODUCTION



�

The water that flows through our many creeks and rivers holds the key to life.  Our waters support terrestrial and aquatic life, including plants, animals, and people.  Though often taken for granted, water is a precious resource that should be cherished.  Good quality water is an essential component of recreational, educational, and industrial opportunities, and the well-being of our civilization. 



Citizen volunteers are becoming increasingly involved in monitoring the quality of the waters of our Commonwealth.  From a simple "creek walk" to sophisticated analyses, they evaluate water quality for a host of reasons.  For some, it is because they live next to a stream and feel closely affected by it.  For others, the monitoring of a stream provides a vital, practical, educational experience.  Some groups find monitoring to be a way of raising awareness in the Community about water quality and how that quality is influenced by activities and land uses in the watershed.  For businesses and municipalities, monitoring is a way to ensure that their individual actions do not negatively impact water quality.



The methods we have for monitoring water quality are as diverse as the reasons for monitoring. Equipment may be as simple as our powers of observation and a camera or a seine net and bucket.  We may use more sophisticated tools such as a portable chemical analysis field kit or analytical meters coupled with laboratory analyses.



Though our purposes and methods may vary, the common thread that ties us all together is the desire to learn more about the quality of water that is so important to all of us.

�

WHY IS A CITIZENS QUALITY ASSURANCE AND QUALITY CONTROL PRIMER NEEDED?



The information collected during water quality monitoring creates an image of a stream and the quality of our life.  That image can lead to various conclusions and actions.  The image created should be realistic and unbiased and provide a clear picture to those not familiar with the stream or watershed.  



The quality assurance/quality control (QA/QC) process documents your entire monitoring plan -where you will sample, how you will sample, what your sampling methods will be.  The QA/QC document provides written guidance for everyone to follow and assures that everyone knows exactly what is to be done.  The QA/QC plan clarifies and documents objectives and procedures, inherent biases, and limitations of data collected.  In order to develop a quality image, we need to take a look at the source of information and how it was collected.  Plans on where, when, and how to monitor help assure that data collected are useful to various decision makers.  A QA/QC document provides context for review of data collected and adds value to the data itself.  A QA/QC plan will be required if your group is planning to apply for grants or federal funding.    



Thousands of miles of streams in Pennsylvania have never been checked by any water quality agency due to the lack of resources.  A citizens water monitoring program based on a generally accepted or high quality methodology could fill in gaps in background or historical information, or provide information on frequency of storm events or pollution incidents.  Developing a quality control and assurance plan can help ensure that the information collected by volunteers is useful and the time spent is worthwhile. 













A CITIZENS MONITORING PROGRAM    SHOULD



produce a realistic water quality picture           		of a stream or river, 



provide credible data that is useful to 			water quality agencies,



have uniform data collection,



provide a baseline profile of water quality, 		and



increase the level of public awareness. 









USES OF THIS GUIDE



This guide is designed to aid groups, organizations, schools, and individuals in developing a quality assurance/quality control (QA/QC) plan for their stream monitoring efforts.  The material in this guide is intended primarily for the "low-end" technical monitors; the citizen, organization, group, or individual conducting monitoring that is not part of a scientific or legal investigation.  This guide addresses both biological and chemical monitoring and deals primarily with field sampling procedures.  This guide is intended for use in stream and river monitoring, rather than lakes.  While many of the quality assurance/quality control principles are the same for stream and lake monitoring, the dynamics of the physical, chemical, and biological processes and cycles differ significantly.  Several references that may be used for lake monitoring are provided in Appendix H.



�

CHAPTER 2



GETTING STARTED







Before starting any monitoring program, a number of questions should be answered that will help organize your program, avoid future problems, and help in the development of your quality assurance/quality control (QA/QC) plan.  For any monitoring effort to be reliable, agreement on and conformance to monitoring methods should be reached by all involved. 





QUESTIONS TO CONSIDER BEFORE SETTING UP A MONITORING PLAN:



A.   Why are you monitoring? 

B.   What is your budget? 

C.   What will you monitor? 

D.   What are your data quality objectives? 

E.   Who will do the sampling, monitoring, and 

      oversight?  What are the capabilities or expertise

      of the group?

F.   Where will you sample? 

G.   When and how often will/can you sample? 

H.   How will the data be recorded and stored? 

I.    Who will use/receive the data?

J.   Who can provide training or consulting?





Citizens groups interested in monitoring can contact the Citizens Monitoring Coordinator or the Regional Office in the Department of Environmental Protection (DEP) for support and training for their monitoring program.  The monitoring coordinator can direct the citizens group to the proper staff members of DEP or other state or federal agencies who have information available or who may be able to give additional guidance for monitoring plans.  The monitoring coordinator can also explain existing agency monitoring programs, and determine if any monitoring has recently been conducted in the citizens' area of interest.  If the group is interested in sharing their data with DEP, the citizen's monitoring coordinator can facilitate the data sharing to integrate with or supplement current programs within DEP, the PA Fish and Boat Commission (PFBC), or the Department of Conservation and Natural Resources (DCNR).  







�A.  WHY DO YOU WANT TO MONITOR? 





1.  Educational learning experience



Many schools, organizations, and government agencies use outdoor experiences to enhance the understanding of the dynamics of our aquatic resources.  Hands-on monitoring experiences provide an excellent way to learn about aquatic ecosystems.  The education and information offices of the Department of Conservation and Natural Resources (DCNR) Bureau of State Parks and the Pennsylvania Fish and Boat Commission (PFBC) have information available to support teachers and the general public in their outdoor educational efforts.



The types of activities used for outdoor experiences may vary from a simple walk to observe a stream and its riparian habitat, to more sophisticated monitoring programs supported by a high school or college laboratory.  If the experience and appreciation of the resource is the major consideration, data collection and recording methods are not very critical.  More detailed monitoring programs will require more careful planning and educational materials on sampling procedures and data collection.  The monitoring plan should support the teaching or learning objectives.  



2.  Building public awareness and support for programs and activities



Collecting stream data can effectively make a community aware of water quality problems or issues and build support for a program or course of action.  Citizens groups that are most successful in generating community awareness activities are those who arm themselves with information.  A QA/QC plan can assure that information collected is a true representation of the characteristics of a stream.  Well developed QA/QC documentation will lend credibility to data when it is reviewed by specialists or community leaders.  The final destination of the data determines the level of sophistication and necessary QA/QC procedures required.



3. Background Historical Water Quality Information



It is impossible for our public agencies to collect and maintain water quality information on all of the many thousands of stream miles in Pennsylvania.  Properly collected, recorded and stored information by local groups can provide valuable information that many resource agencies may be able to utilize in management decisions.  Some  groups may simply want to know more about the water quality of the stream that runs through their neighborhoods.  Considerations for QA/QC for historical background type of water quality data will depend on who will be using the data collected.  Whether simple observations are to be recorded (e.g. color, smell of the water, or number and type of fish caught), or if a sophisticated sampling process is to be carried out, the QA/QC plan documents the site selections, sampling procedures, data recording methodologies and all the other quality control issues that are important in assuring that the data is reliable. 



4.  Identification of specific water quality problems



A citizens group may wish to monitor a stream to determine if there are any water quality problems.  Some watershed detective work can narrow down the possibilities when a pollutant is suspected.  If a problem is detected, citizens groups should focus on identifying, characterizing, and documenting the problem.



The Pennsylvania Fish and Boat Commission or the DEP Regional Office should be contacted as soon as possible before attempting to investigate the causes of a pollution problem, especially if a fish kill has occurred.  Efforts by volunteer groups to try to find the cause of a problem can be misdirected and resources wasted if the proper officials are not contacted beforehand.  Stream dynamics and ecosystems are complicated.  Most citizens groups do not have the resources or expertise required to investigate the cause of a problem.



Once the cause or source of a problem is identified, the citizens group may be able to monitor for effectiveness of corrective measures or treatment facilities.



5.  Assessing quality and ecological potential of a stream



Every body of water in Pennsylvania has specific water quality criteria or a classification established by the DEP.  (See Appendix F).  These water quality standards are dependent on the identified stream use.  DEP and other state and federal agencies may also have baseline data on a stream's aquatic communities and habitats.  A little research can yield a lot of information in order to tailor monitoring plans to specific uses.  



6.  Stream segment assessment 



Stream segments may be monitored for any of the discussed reasons, or to address a specific concern.  Land use activities, discharges, runoff and other impacts along the stream reach may all be issues.   Always remember, the upstream watershed has an important influence on your stream segment.  



7. Supplement state or federal programs



Citizens groups can sometimes work with state or federal agencies to supplement or enhance their monitoring efforts; however, agency standards must be met to assure data consistency.  State and Federal monitoring programs have defined methodologies and QA/QC standards.  The citizens group should determine if the stream they are interested in monitoring has already been recently sampled.  Always check first with DEP or PFBC to explore opportunities or interest in the group's involvement before starting a monitoring program.  



�8.  Documentation of success or failure of restoration efforts



Monitoring may be aimed at documenting the effectiveness of water quality restoration efforts.  Since restoration efforts are aimed at specific physical or chemical improvements, monitoring criteria are fairly well-defined.  For example, citizens groups may be able to assist in projects involving physical improvements, such as erosion control on construction sites or stream fencing on pasture land, by checking for sedimentation or erosion after storm events.  The citizens group should contact whomever undertook the restoration to determine if assistance is needed with monitoring.  



9.  Water quality or discharge compliance documentation



Citizens groups can act as watchdogs for permit violations or illegal discharges.  The group should check with the DEP Regional Water Quality Manager to determine what permitted discharges and allowable discharge limits exist in the stream they are interested in monitoring.  DEP staff can tell the group what to look for to determine if a discharge is out of compliance.  The DEP Regional Office or the Pennsylvania Fish and Boat Commission should be contacted as soon as possible when a discharge violation is suspected.    



10.  Legal use



Data collected by non-professionals is not normally acceptable in a court case or legal actions.  For data to be legally valid, scientific methods and strict QA/QC protocol as set forth by DEP or EPA must be followed.  Legal criteria include standard field and laboratory methodologies, chain-of-custody records, and statistically valid data.  In most instances, even data collected under the strictest criteria by citizens groups can be used only as supporting background information, and can be valuable as such.   However, a few watershed associations in Pennsylvania do collect and maintain legally and statistically valid data; with the proper expertise and methodology, it may be done. 

 

�COMPARISON OF MINIMUM INPUTS AND 
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L -  low relative inputs or difficulty

M -  moderate relative inputs or difficulty

H -  high relative inputs or difficulty
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B.  WHAT IS YOUR BUDGET ? 



A realistic budget will help set the scope of the monitoring program.  QA/QC guidelines should be defined within the framework of that budget.  Excellent quality monitoring programs can be conducted on a budget of a few dollars or tens of thousands of dollars.  Potential costs should be considered up front so that a good plan is not compromised by shortcuts forced by inadequate budgetary planning. 









ITEMS THAT COULD AFFECT A BUDGET 



Purchase of watershed maps

Initial investment in collection and 

monitoring equipment

Resource and reference material

Training

Staff salary and transportation costs

Maintenance of equipment

Replenishment of supplies or chemicals

Laboratory costs

Data recording and storage

Consultant fees







�C.  WHAT TO MONITOR? 



What to monitor is largely influenced by the why, who and where of the monitoring.  Monitoring generally falls into three main categories: physical, biological, or chemical. 



1.  Physical characteristics



Monitoring the physical characteristics of a stream is one of the easiest activities for citizens to undertake.  These data provide valuable information on the condition of the stream corridor, habitat, or streambank erosion.  Data on width, depth, velocity, volume, clarity, color, bottom material, streambank conditions, riparian land uses, and habitat quality can be measured and documented. 



2.  Chemical



Sampling a stream for chemical elements gives a snapshot of water quality at the time of sampling.  The more frequent and representative the samples taken, the more accurate the picture of the stream. The volume of water in the stream influences the concentrations of the elements measured.  Pollutants may wash downstream during heavy rainfall, dissipate or become diluted. 



Chemical elements found in water can be monitored in a number of ways.  The monitoring method will determine the QA/QC plan.  Field equipment can be as simple as litmus paper or as sophisticated as analytical meters.  Chemical freshness, repeatability of the sampling results, and maintenance and calibration of equipment are important factors for data reliability.  If samples collected are to be analyzed later at a laboratory, preservation methods must be included in the QA/QC plans.  



3.  Biological 



Biological monitoring provides valuable information about the long-term health of a stream.  The relative stability of aquatic communities can indicate short or long-term pollution events that otherwise cannot be directly observed by water chemistry sampling.  Aquatic species are used as water quality indicators based on their relative tolerance to pollutants.  Stream classifications based on an inventory and scoring of aquatic invertebrates have been developed.  Identification of aquatic organisms, however, requires training and practice. 



QA/QC plans for biological monitoring should include exact sampling locations, sampling frequency and methodology, and type of equipment.  Equipment used for biological sampling may be relatively inexpensive or home-made.  Bacteria, algae, benthic invertebrates, and fish may be collected.  The collection of some aquatic species may require a permit and a valid fishing license from the Pennsylvania Fish and Boat Commission.  The ethics of collecting and handling living resources should be considered. 





�D.  WHAT ARE THE DATA QUALITY OBJECTIVES? 



Once the why and what of the monitoring program are answered, the quality level of the data collected should be considered.  Stream monitors need to consider their technical, financial, and time limitations and the requirements of the program or agency that will use the data collected.



E.  WHO WILL DO THE MONITORING, ORGANIZATION AND OVERSIGHT? 

      What are the capabilities or expertise of the group?



Determine who will accomplish the various tasks in the project, including the QA/QC plan and oversight.  The tasks involved in QA/QC of any monitoring effort are accomplished by those best suited to do the job.  The individuals assigned various tasks need to understand what is expected of them and how they fit into the overall plan.  Time commitments must be realistically estimated and consciously made.  Plan for both adequate time and money required to give monitors plenty of feedback, usually in the form of regular data reports.  People are more motivated when they know someone is using or working with their data.  Many groups find it easy to attract individuals to assist in monitoring on pleasant days, but quite difficult during winter months or summer vacation time.



Determine who will organize and coordinate the volunteers, trainers, data recorders, and other workers involved in the monitoring effort.  Set up training for the monitors and data collectors so that everyone knows and follows procedures.  Determine who will collect the samples, who will do the quality assurance/quality control work, including spot checks.  Assign someone to record the data and plan to archive records.  Establish backups for all of the assigned tasks. 



F.  WHERE TO SAMPLE? 



A common error made by many monitoring groups is in selection of the stream sites to be sampled.  The reasons for sampling will dictate the preliminary site selections.  Sampling sites must be representative of the stream in order to produce an accurate picture of the stream.  Several considerations can aid in selecting sampling sites. 



1.  Know the watershed



Do background research on the entire watershed.  County Conservation Districts, Planning Commissions, municipal officials, colleges or universities, and landowners are good sources of information.  The Department of Environmental Protection, Department of Conservation and Natural Resources, Pennsylvania Fish and Boat Commission, Natural Resources Conservation Service, Environmental Protection Agency, River Basin Commissions, and US Geological Survey also have information on streams.  Walk the stream, noting tributaries and land uses.  Purchase and use topographical maps to locate and record monitoring sites.  Consider the water quality influences in that watershed.



2.  Check sampling sites



Visit the sites selected to be monitored for safety and accessibility.  Be sure to obtain landowner permission and cooperation when sampling on private property. 



3.  Check on factors influencing water quality 



A variety of land uses, tributaries, and discharges affect the water quality of streams.  Make notes of all potential influences on water quality on the watershed map. A sample taken from one side of the stream may not be representative of the entire stream.  Discharges entering a stream may require considerable distances to mix thoroughly, resulting in a significant difference in water quality from one side of the stream to the other. If the stream is wide and deep, samples from different depths and locations across the stream may need to be integrated into a composite sample.  Samples taken near the mouth of a tributary or discharge pipe may be different from upstream samples; therefore, samples should be taken both upstream and downstream to fully characterize discharges or the effects of tributaries.



G.  WHEN AND  HOW OFTEN TO SAMPLE ? 



The reasons for sampling will determine the frequency of sampling.  Seasonal or long-term sampling may be necessary to develop a true picture of the quality of a stream or watershed.  Water quality is directly influenced by runoff from the watershed.  Runoff generally peaks shortly after a storm.  Composite sampling during a storm event, one time sampling, monthly, or weekly sampling intervals need to be planned.  Water quality can also be affected by seasonal changes and low flow periods.  These factors should be considered in relation to the limits of the staff, volunteers, and objectives. 





�H.  HOW WILL DATA BE RECORDED AND STORED? 



Uniform data recording, management, and storage should be part of the monitoring project design.  Usually more enthusiasm is generated for data collection by volunteers than for recording and managing data after it has been collected.  Adoption of a standardized data recording sheet will help in data management and recording.  Try to involve several people in data management so that not just one person will be responsible.  How the data will be used and who will use it will dictate the data format.  Several examples of data record sheets are included in Appendix I.



I.  WHO WILL RECEIVE THE DATA? 



State, Federal and local agencies may be interested in your water quality data. You should check with the DEP Citizens Monitoring Coordinator, the DEP Regional Manager, your local Conservation District, or County Planning Commission before developing your monitoring plans to determine their interest.  This will set both the criteria and technical degree of sampling methods, as well as the QA/QC of the monitoring effort. 



J.  WHO CAN PROVIDE TRAINING AND EXPERTISE? 



Experts from local, State and Federal agencies, colleges, universities, high schools, private laboratories, and local industries can provide excellent sources of direction and for review of the monitoring program plans and procedures.  These experts should be directly involved in the development of monitoring plans and QA/QC objectives, or in the review of plans.  Consultants may also be used to develop training programs and address questions on sampling procedures.  Experts may also be involved in providing information or verification of biological samples.  Check the appendices for some sources of assistance. 



�CHAPTER 3



QUALITY ASSURANCE/ 

QUALITY CONTROL MEASURES





The key to any good monitoring program is the standardization of procedures.  Procedures should be clear and concise so that all involved in the monitoring effort can understand and carry them out.  Laboratories analyzing samples should also document their procedures in your QA/QC plan.  These assurances of quality should be developed from both an internal and external source.  The following is a brief outline of some of the more common measures that should be included in your QA/QC document. 





INTERNAL MEASURES



Internal measures are those that the group itself takes to assure that data collected is both representative and accurate. 



1.  Site selection



Describe how the monitoring sites were selected and the basis for selection criteria.  Describe how the site locations are documented and types or number of maps.  Describe discharges or land use factors that influence the sites. If water quality data have been previously collected from the same stream, consider sampling the same location to compare data or determine if any changes in water quality have occurred.  Keep in mind that poor site selection will not yield a true representation of stream conditions.



2.  Data collection procedures



The QA/QC plan should describe in detail the data collection procedures.  Data should be collected at the same location, the same way, on the prescribed schedule, every time. 



3.  Data recording and storage



Describe data recording and storage in your QA/QC plan.  A standard and uniform data recording form should be developed and used for data collected at all sampling locations.  Several examples are included in Appendix I.  The completed data sheet will be the record of all information collected.  Spot checks on the recorded data should be made.  How the data is transferred to a central collection point or computer should be explained in detail.  Software and data format should be described.



�4.	Equipment calibration and maintenance 



All equipment should be calibrated and maintained according to manufacturer's specifications. Calibrations and maintenance procedures must be included as part of the QA/QC plan, along with those responsible, when the operations will take place, and how that work will be tracked and recorded. 



5.  Personnel training



Documentation of who will do the training, what will be covered, and how the training will be delivered should be included in your QA/QC plan.  Both initial training and refresher training are essential ingredients of an effective program.  Training should include those gathering the data as well as those organizing the program and managing the data.  Establish an evaluation mechanism to assure that the training is adequate and record your results. 



6.  Duplicate or replicate sampling



In your QA/QC plan, describe how you will use duplicates or replicates as a data methods check.  Using different individuals or groups to collect samples or data at the same location on a periodic basis can serve as an internal check on methods of data collection; or multiple samples can be taken by the same group or individual and results compared for consistency.  These checks should be scheduled and documented in the QA/QC plan.  The replicate sampling sessions can prove to be fun and interesting, and a source of motivation for the group. 



7.  Spot checks



The individual assigned to quality control should conduct periodic checks to document that the standard procedures are being carried out as planned.  A timetable for these internal checks should be included in the QA/QC plan. 



8.  Chemical freshness



The expiration dates of the chemical reagents should be checked frequently.  Plan and budget for timely replacement of chemical reagents.  Record all reagent checks and replacements and keep with other QA/QC data.





EXTERNAL MEASURES



External measures involve using an outside person to provide an objective view of monitoring procedures.  This can be done formally or by simply inviting someone else to train the group.  Some of the more common external measures are as follows. 



�1.  Split sampling



A sample may divided into two parts, and one of the samples analyzed by an outside source.  Splitting samples will help determine the consistency of results.  Not all samples need to be split but a set percentage, such as 10%, should be split.



2.  Verification by an expert



An outside expert could conduct a separate but identical sampling or monitoring exercise before or after the monitoring group sampling.  Sampling should be done at the same time or with a split sample to minimize discrepancies due to changing stream conditions.  Results can be compared.  If significant differences in data are discovered, corrective measures should be followed as delineated in the QA/QC plan. 



3.  Audit / evaluation



	The entire monitoring program and QA/QC plan should be reviewed by experts.  Assistance from experts greatly enhances a monitoring program from the first stage of development through the periodic audits.  Include audits, evaluations and name of the expert in your QA/QC document. 



�CHAPTER 4



THE QUALITY ASSURANCE /

QUALITY CONTROL PLAN





Once you have decided on the what, where, and why details of your monitoring plan, the decisions need to be recorded in an organized manner.  Quality assurance is your plan for assuring that the data gathered and presented are both representative and accurate.  Quality control is the specific measures you will be taking to accomplish this. 



The QA/QC plan needs to be only as complicated as the uses of your data dictate.  No data are better than bad data, so the exercise and experience of developing a QA/QC plan can be both valuable and educational.  The QA/QC plan allows persons from outside your group to evaluate your data.



The US EPA developed a sixteen element standardized format for QA/QC plans.  A QA/QC project plan may be obtained through the EPA Region III office ( see Appendix E for address).



EPA has also developed a 24 element standardized format for volunteer monitors to use in creating a Quality Assurance Project Plan. (See Appendix H for US EPA reference, 1996).  Remember, what you put into your plan should reflect the purpose of your monitoring efforts. 



The following highlights the format of a QA/QC plan as recommended by EPA. 



1.  TITLE PAGE



The title page should include: project name; name, address, phone number of person preparing document;  group name, address, and phone number; project manager and signature; quality assurance officer and signature; dates of signatures; consultants used to help prepare or review plan and signatures. 



2.  TABLE OF CONTENTS



3.  PROJECT DESCRIPTION



Describe the reasons for the monitoring, statements of the problems, description of the sites, and anticipated uses of the data.  The monitoring design of the project should be outlined.  Data quality objectives should be addressed.  Determine realistic levels of data certainty or uncertainty.

 

4.  PROJECT ORGANIZATION AND RESPONSIBILITIES



Detail how the project is organized and who will do the tasks.  Identify all the key positions and the responsibilities specifically assigned to that position.  Describe the hierarchy, from data collection, tabulation, analysis, reporting and storage.



�5.  QA OBJECTIVES FOR MEASUREMENT DATA



List Data Quality Objectives (DQO’s) for your data in terms of precision, accuracy, completeness, comparability, and representativeness.  The more demanding  your data requirements, the more you need to  meet these objectives.  See Glossary (Appendix G) for definitions and Reference materials for further information.



6.  SAMPLING PROCEDURES



Discuss how the samples will be collected, how the sampling sites were selected, the monitoring schedule, and use of equipment.  Include details of actual sample collection procedures, as well as the field recording of the data.  If samples are to be analyzed in the laboratory, include the laboratory's analytical procedures and sample preservation techniques. 



7.  SAMPLE CUSTODY



The importance of sample custody records depends on the reasons for sampling.  Samples  brought back to a lab for analysis must be clearly labeled to avoid confusion and mix-ups.  Chain-of-custody, (who takes samples to the lab and who receives them), sample preservation, collection time and lab arrival time should be documented.  The types of analysis will determine procedures for preservation,  transportation of samples and holding times.  Include examples of labeling or chain-of-custody forms to be used. 



8.  CALIBRATION PROCEDURES AND REFERENCES



Equipment manufacturer's specifications for calibration of instruments must be followed.  Copies of the calibration procedures must be included in your QA/QC document.



9.  PREVENTIVE MAINTENANCE



A regular schedule to check and maintain equipment should be developed to avoid down time. Include the frequency and methods for recording equipment maintenance.  Example maintenance forms should be included in your QA/QC plans. Identify the maintenance schedule as well as the responsible party and method for recording the maintenance data.



10.  ANALYTICAL PROCEDURES



Describe in detail all field and laboratory procedures to be used in the monitoring program.  Cite specific established procedures and references.  Include who will be conducting each of the procedures and analyses.  



11.  DATA REDUCTION, VALIDATION AND REPORTING



Include a copy of the data recording sheets, procedures on completion, and data storage.  Information on how the data will be compiled and reduced to a report should be included.  Checks on the accuracy of the data summaries and computer inputs should be explained. Types of data storage backup systems should be included also.  Include names and positions of all those performing the described duties. 



12.  INTERNAL QUALITY CONTROL CHECKS



Include a description of the internal quality control measures to be used.  Detail the who, how, and when of such activities. 



13.  PERFORMANCE AND SYSTEM AUDITS



Describe who is to conduct the external performance and system audits, how often and how they will be conducted.  Address what type of report will be made from the findings of the audits. 



14.  DATA PRECISION AND ACCURACY PROCEDURES



Present details of the plans for assuring that the data presented is of known precision and accuracy and representative of the monitored stream.  Utilize statistical methods, based on sampling/monitoring frequencies, if applicable. See Glossary (Appendix G) for definitions and References (Appendix H) for further information on these procedures.



15.  CORRECTIVE ACTION



If internal or external checks uncover a need for improvements or corrections, a means to address them should be available.  They could be immediate in nature, such as the replacement of defective equipment, or long-term, such as additional training for monitors.  A description of follow-up activities to assure that correction has been accomplished should also be spelled out. 



16.  QUALITY ASSURANCE REPORTS



The format for reporting data should reflect the specific data quality needed.  Contents may include results of the internal and external quality control measures and any corresponding corrective actions, training updates, sampling irregularities due to site or weather situations, etc.  The format, frequency and contents of these reports should be spelled out. 
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ASSISTANCE AND INFORMATION SOURCES FOR MONITORING ELEMENTS





SOURCE OF INFORMATION

�WATERSHED�CHEMISTRY�BIOLOGY�REGULATION & PERMITTING�MONITORING INFOR-MATION��

CONSERVATION DISTRICT

�

XXX�

XX�

XX�

XXX�

X��REGIONAL DEP

�XX�XXX�XXX�XXX�X��NATURAL RESOURCES CON SERVATION SERV.

�XXX�X�X�X�X��EPA

�X�XXX�XXX�XX�XXX��U.S. FISH & WILDLIFE SERV.

�X�X�XXX�XX�XX��PA FISH & BOAT COMMISSION

�XX�XX�XXX�XXX�XXX��RIVER BASIN COMMISSIONS

�XX�XXX�XXX�XX�XXX��LOCAL PLANNING COMMISSIONS

�XXX�X�X�XXX�X��LOCAL LABORATORIES

�X�XXX�X�XX�XX��COLLEGES

�X�XXX�XXX�X�XXX��INDUSTRY

�X�XX�XX�X�XX��NON PROFIT/CITIZEN MONITORING GROUPS�X�X�X�X�XX��





X - some assistance available, depends on offices; limited local information



XX - usually good source, local information may vary



XXX - suggested first; probably best source of information

��
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DEPARTMENT OF ENVIRONMENTAL PROTECTION



Citizens' Volunteer Monitoring Coordinator

Bureau of Land and Water Conservation

P.O. Box 8555

Harrisburg, PA 17105-8555

(717) 787-3730





REGIONAL OFFICES

�

NORTHWEST REGION



230 Chestnut Street

Meadville, PA 16335

(814) 332-6942

Counties: Butler, Clarion, Crawford, Elk, Erie, Forest, Jefferson, Lawrence, McKean, Mercer, Venango, Warren







SOUTHCENTRAL REGION



Room 147, One Ararat Boulevard

Harrisburg, PA 17110

(717) 541-7901

Counties: Adams, Bedford, Berks, Blair, Cumberland, Dauphin, Franklin, Fulton, Huntingdon, Juniata,

Lancaster, Lebanon, Mifflin, Perry, York





SOUTHEAST REGION



Suite 6010, Lee Park

555 North Lane

Conshohocken, PA 19428

(610) 832-6130

Counties: Bucks, Chester, Delaware, Montgomery, Philadelphia











SOUTHWEST REGION



400 Waterfront Drive

Pittsburgh, PA 15222-4745

(412) 442-4000

Counties: Allegheny, Armstrong, Beaver, Cambria, Fayette, Greene, Indiana, Somerset, Washington, Westmoreland







NORTHEAST REGION



2 Public Square

Wilkes-Barre, PA 18711-0790

(717) 826-5485

Counties: Carbon, Lackawanna, Lehigh, Luzerne, Monroe, Northampton, Pike, Schuylkill, Susquehanna, Wayne, Wyoming







NORTHCENTRAL REGION



208 W. 3rd Street

Suite 101

Williamsport, PA 17701

(717) 327-3574

Counties: Bradford, Cameron, Centre, Clearfield, Clinton, Columbia, Lycoming, Montour, Northumberland, Potter, Snyder, Sullivan, Tioga, Union
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OFFICES OF THE PENNSYLVANIA

FISH AND BOAT COMMISSION





�DIVISION OF FISHERIES

MANAGEMENT

450 Robinson Lane

Bellefonte, PA 16823-9620

(814) 359-5110



DIVISION OF PROPERTY SERVICES

450 Robinson Lane

Bellefonte, PA 16823-9620

(814) 359-5149



�BUREAU OF EDUCATION & INFORMATION

P.O. Box 67000

Harrisburg, PA 17106-7000

(717) 657-4518





ENVIRONMENTAL SERVICES

450 Robinson Lane

Bellefonte, PA 16823-9620

(814) 359-5140





�LAW ENFORCEMENT REGIONAL OFFICES

�

NORTHWEST REGION

Regional Supervisor

P.O. Box 349

1281 Otter Street

Franklin, PA 16323

(814) 437-5774

Counties: Butler, Clarion, Crawford, Erie, Forest, Lawrence, Mercer, Venango, Warren



SOUTHWEST REGION

Regional Supervisor

R.D. #2, Box 39

Somerset, PA 15501

(814) 445-8974

Counties: Allegheny, Armstrong, Beaver, Cambria, Fayette, Greene, Indiana, Somerset, Washington, Westmoreland



SOUTHEAST REGION

Regional Supervisor

Box 8

Elm, PA 17521

(717) 626-0228

Counties: Berks, Bucks, Chester, Delaware, Lancaster, Lehigh, Montgomery, Northampton, Philadelphia, Schuylkill



�

NORTHCENTRAL REGION

Regional Supervisor

Box 187 (Fishing Creek Rd.)

Lamar, PA 16848

(717) 726-6056

Counties: Cameron, Centre, Clearfield, Clinton, Elk, Jefferson, Lycoming, McKean, Northumberland, Potter, Snyder, Tioga, Union



SOUTHCENTRAL REGION

Regional Supervisor

1704 Pine Road

Newville, PA 17241

(717) 486-7087

Counties Adams, Bedford, Blair, Cumberland, Dauphin, Franklin, Fulton, Huntingdon, Juniata, Lebanon, Mifflin, Perry, York



NORTHEAST REGION

Regional Supervisor

Box 88

Sweet Valley, PA 18656 

(717) 477-5717 

Counties: Bradford, Carbon, Columbia, Lackawanna, Luzerne, Monroe, Montour, Pike, Sullivan, Susquehanna, Wayne, Wyoming
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COUNTY CONSERVATION DISTRICTS



�

ADAMS CONSERVATION DISTRICT

57 North Fifth Street

Gettysburg, PA 17325

(717) 334-0636



ALLEGHENY CONSERVATION DISTRICT

208 Acacia Building

875 Greentree Road

Pittsburgh, PA 15Z0-3501

(412) 921-1999



ARMSTRONG CONSERVATION DISTRICT 

Armsdale Administration Bldg.

R.D. #8, Box 294

Kittanning, PA 16201

(412) 548-3425



BEAVER CONSERVATION DISTRICT

1000 Third Street

Suite 202

Beaver, PA 15009-2026

(412) 774-7090



BEDFORD CONSERVATION DISTRICT

702 West Pitt Street

Fairlawn Court, Suite 4

Bedford, PA 15522

(814) 623-6706



BERKS CONSERVATION DISTRICT

P.O. Box 520

Agricultural Center

Leesport, PA 19533-0520

(610) 372-4657



BLAIR CONSERVATION DISTRICT

1407 Blair Street

Hollidaysburg, PA 16648

(814) 696-0877



BRADFORD CONSERVATION DISTRICT

Stoll Natural Resources Center

R.R. #5, Box 5030C

Towanda, PA 18848

(717) 265-5539



�

BUCKS CONSERVATION DISTRICT 

924 Town Center

New Britain, PA 18901-5182

(215) 345-7577



BUTLER CONSERVATION DISTRICT

122 McCune Drive

Butler, PA 16001-6501

(412) 284-5270



CAMBRIA CONSERVATION DISTRICT

P.O. Box 187

Ebensburg, PA 15931

(814) 472-5440



CAMERON CONSERVATION DISTRICT

416 N. Broad St.

Emporium, PA 15834

(814) 486-3350



CARBON CONSERVATION DISTRICT

92 Blakeslee Blvd. East

Lehighton, PA 18235

(215) 377-4894



CENTRE CONSERVATION DISTRICT

414 Holmes Ave.

Suite 4

Bellefonte, PA 16823

(814) 355-6817



CHESTER CONSERVATION DISTRICT

Government Services Center

Suite 395

601 Westtown Rd.

West Chester, PA 193824519

(610) 696-5126



CLARION CONSERVATION DISTRICT

RR 3, Box 265

Mayfield Professional Bldg.

Clarion, PA 16214

(814) 226-4070





�
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COUNTY CONSERVATION DISTRICTS (CONT.)

�



CLEARFIELD CONSERVATION DISTRICT

650 Leonard Street

Clearfield, PA 16830

(814) 765-2629



CLINTON CONSERVATION DISTRICT

2 State Route 150

Mill Hall, PA 17751-1631

(717) 726-3798



COLUMBIA CONSERVATION DISTRICT

1127 A Old Berwick Road

Bloomsburg, PA 17815

(717) 784-1310



CRAWFORD CONSERVATION DISTRICT

1012 Water St. Suite 18

Meadville, PA 16335

(814) 724-1793



CUMBERLAND CONSERVATION DISTRICT

43 Brookwood Ave., Suite 4

Carlisle, PA 17013-9172

(717) 249-8632



DAUPHIN CONSERVATION DISTRICT

1451 Peters Mountain Road

Dauphin, PA 17018 (412) 463-7702

(717) 921-8100



DELAWARE CONSERVATION DISTRICT

Rose Tree Park Hunt Club

1521 N. Providence Road

Media, PA 19063

(610) 892-9484



ELK CONSERVATION DISTRICT

P.O. Box 448

Ridgeway, PA 15853

(814) 776-5373



ERIE CONSERVATION DISTRICT

12723 Route 19

P.O. Box 801

Waterford, PA 16441

(814) 796-4203



�



FAYETTE CONSERVATION DISTRICT

10 Nickman Plaza

Lemont Furnace, PA 15456

 (412) 438-4497



FOREST CONSERVATION DISTRICT

P.O. Box 456

Tioesta, PA 16353

(814) 755-3450



FRANKLIN CONSERVATION DISTRICT

550 Cleveland Ave.

Chambersburg, PA 17201

(717) 264-8074



FULTON CONSERVATION DISTRICT

216 North 2nd Street

McConnellsburg, PA 17233

(717) 485-3547



GREENE CONSERVATION DISTRICT

Ben Franklin Building

22 West High Street

Suite 203

Waynesburg, PA 15370-1324

(412) 852-5278



HUNTINGDON CONSERVATION DISTRICT

R.R. #1, Box 7C

Huntingdon, PA 16652-9603

(814) 627-1627



INDIANA CONSERVATION DISTRICT

Ag Service Center

251 Rt. 286 North

Indiana, PA 15701-9203

(412) 463-7702



JEFFERSON CONSERVATION DISTRICT

R.R. #5 Service Center

Brookville, PA 15825

(814) 849-7463



JUNIATA CONSERVATION DISTRICT

R.R. #3, Box 302

Mifflintown, PA 17059-9609

(717) 436-6919
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COUNTY CONSERVATION DISTRICTS (CONT.)



�

�LACKAWANNA CONSERVATION DISTRICT

395 Bedford Street

Clarks Summit, PA 18411

(717) 587-2607



LANCASTER CONSERVATION DISTRICT

Room 6, Farm and Home Center

1383 Arcadia Road

Lancaster, PA 17601

(717) 299-5361



LAWRENCE CONSERVATION DISTRICT

County Government Center

New Castle, PA 16101

(412) 652-4512



LEBANON CONSERVATION DISTRICT

Suite 5, 2120 Cornwall Road

Lebanon, PA 17042-9788

(717) 272-3377



LEHIGH CONSERVATION DISTRICT

Lehigh Agriculture Center

Suite 102, 4184 Dorney Park Road

Allentown, PA 18104

(610) 391-9583



LUZERNE CONSERVATION DISTRICT

Courthouse Annex

5 Water Street

Wilkes-Barre, PA 18711

(717) 825-1844



LYCOMING CONSERVATION DISTRICT

240 West Third Street

P.O. Box 68

Williamsport, PA 17703

(717) 326-5858



McKEAN CONSERVATION DISTRICT

Drawer E 

Custer City, PA 16725

(814) 368-9960



�MERCER CONSERVATION DISTRICT

R.R. #2, Box 2055

747 Greenville Road

Mercer, PA 16137

(412) 662-2242



MIFFLIN CONSERVATION DISTRICT

20 Windmill Hill #4

Burnham, PA 17009

(717) 248-4695



MONROE CONSERVATION DISTRICT

8050 Running Valley Road

Stroudsburg, PA 18360

(717) 629-3060



MONTGOMERY CONSERVATION DISTRICT

1015 Bridge Road, Suite B

Collegeville, PA 19426

(610) 489-4506



MONTOUR CONSERVATION DISTRICT

112 Woodbine Lane

Suite 2

Danville, PA 17821

(717) 271-1140



NORTHAMPTON CONSERVATION DISTRICT

R.R. #4 Greystone Building

Nazareth, PA 18064-9211

(610) 746-1971



NORTHUMBERLAND CONSERVATION DISTRICT

R.R. #3, Box 238-C

Sunbury, PA 17801

(717) 988-4224



PERRY CONSERVATION DISTRICT

31 West Main Street

P.O. Box 36

New Bloomfield, PA 17068

(717) 582-8988
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COUNTY CONSERVATION DISTRICTS (CONT.)�





PIKE CONSERVATION DISTRICT

HC #6, Box 6770

Hawley, PA 18428

(717) 226-8220



POTTER CONSERVATION DISTRICT

334B Port Allegany Road

Coudersport, PA 16915-9501

(814) 274-8411



SCHUYLKILL CONSERVATION DISTRICT

1206 Ag Center Drive

RR 5, Box 5810

Pottsville, PA 17901-4103

(717) 622-3742



SNYDER CONSERVATION DISTRICT

403 West Market Street

Middleburg, PA 17842

(717) 837-0085



SOMERSET CONSERVATION DISTRICT

North Ridge Building

1590 North Center Ave.

Suite 103

Somerset, PA 15501-7000

(814) 445-4652



SULLIVAN CONSERVATION DISTRICT

R.R. # 4, Box 4181

Dushore, PA 18614

(717) 924-3178



SUSQUEHANNA CONSERVATION DISTRICT

County Office Building

31 Public Ave.

Montrose, PA 18801

(717) 278-4600



TIOGA CONSERVATION DISTRICT

5 East Ave.

Wellsboro, PA 16901

(717) 724-4812



�





UNION CONSERVATION DISTRICT

60 Bull Run Crossing

Lewisburg, PA 17837

(717) 523-8782



VENANGO CONSERVATION DISTRICT

R.R. #2, Box 108

Franklin, PA 16323

(814) 432-7456 



WARREN CONSERVATION DISTRICT

609 Rouse Ave. Suite 203

Youngsville, PA 16371

(814) 563-3117 



WASHINGTON CONSERVATION DISTRICT

602 Courthouse Square

100 Beau Street

Washington, PA 15301

(412) 228-6774 



WAYNE CONSERVATION DISTRICT

Agricultural Service Center

470 Sunrise Ave.

Honesdale, PA 18431

(717) 253-0930 



WESTMORELAND CONSERVATION DISTRICT

RR 12, Box 202B

Greensburg, PA 15601

(412) 837-5271 



WYOMING CONSERVATION DISTRICT

R.R. #3, Box 178B

Tunkhannock, PA 18657

(717) 836-2589 



YORK CONSERVATION DISTRICT

118 Pleasant Acres Road

York, PA 17402-8984

(717) 771-9430
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OTHER SOURCES OF ASSISTANCE







DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

BUREAU OF STATE PARKS

RACHEL CARSON STATE OFFICE BUILDING, 8TH FLOOR

P.O. BOX 8551

HARRISBURG, PA  17105-8551

1-800-63PARKS





THE US ENVIRONMENTAL PROTECTION AGENCY REGION III

841 CHESTNUT BUILDING

MAIL CODE 3WM11

PHILADELPHIA, PA 19107-4431



•	Region IlI’s Public Environmental Education Center (PEEC) 215�597-7332

•	The Citizen’s Hotline - 1-800-438-2474





�NATURAL RESOURCES CONSERVATION SERVICE

ONE CREDIT UNION PLACE

HARRISBURG, PA 17110-2993

717-782-4403





THE SUSQUEHANNA RIVER BASIN COMMISSION

1721 NORTH FRONT STREET

HARRISBURG, PA 17102

717-238-0425





OHIO RIVER BASIN COMMISSION

403 BRADLEY HALL, ROOM 403

LEXINGTON, KY  40506-0058

606-257-5141





INTERSTATE COMMISSION ON THE

POTOMAC RIVER BASIN

6110 EXECUTIVE BOULEVARD, SUITE 300

ROCKVILLE, MD  20852-3903

301-984-1908

�DELAWARE RIVER BASIN COMMISSION

P.O. BOX 7360

WEST TRENTON, NJ  08628

609-883-9500





THE ALLIANCE FOR THE CHESAPEAKE BAY

225 PINE STREET

HARRISBURG, PA 17101

717-236-8825





UNITED STATES GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

840 MARKET STREET

LEMOYNE, PA  17043

717-730-6900
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CHAPTER 93 - PA WATER QUALITY STANDARDS



Chapter 93 of the DEP Rules and Regulations is a direct source of water quality physical, chemical and biological standards for Pennsylvania streams and other “waters of the Commonwealth”.  This reference can aid in general, as well as some individual, stream water quality standards.  Specifically, the scope of Chapter 93 under subsection 93.2 (a) states, “This chapter sets forth water quality standards for the waters of the Commonwealth, including wetlands.  These standards are based upon water uses which are to be protected and will be considered by the Department in its regulations of discharges.”



Protected water uses for which these standards are set forth are defined in subsection 93.3 and include:



SYMBOL 	PROTECTED USE



              1 - AQUATIC LIFE



CWF	Cold Water Fishes

WWF	Warm Water Fishes

MF	Migratory Fishes

TSF	Trout Stocking



             2 - WATER SUPPLY



PWS	Potable Water Supply

IWS	Industrial Water Supply

LWS	Livestock Water Supply

AWS	Wildlife Water Supply

IRS	Irrigation



            3 - RECREATION



B	Boating

F	Fishing

WC	Water Contact Sports

E	Esthetics



           4 - SPECIAL PROTECTION 



HQ 	High Quality Waters

EV	Exceptional Value Waters



           5 - OTHER



N	Navigation



��
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SELECTED WATER QUALITY CRITERIA 

LISTED IN SUBSECTION 93.7 OF CHAPTER 93 

(for “Aquatic Life” critical use)



***The following criteria are given as examples only. Chapter 93 should be referenced for specific use criteria. Consult Regional DEP offices for more information. 





PARAMETER 	CRITERIA



Aluminum	Maximum 0.1 of the 96-hour LC50



Alkalinity	Minimum 20 mg/l as CaC03



Dissolved Oxygen	Minimum daily average 6.0 mg/l



Hardness	 Maximum monthly mean 150 mg/l



Iron	Daily average 1.5 mg/l as total iron



Nitrite + Nitrate	Maximum 10 mg/l as nitrogen



pH	From 6.0 to 9.0 inclusive



Total Dissolved Solids	500 mg/l as a monthly average

	value; maximum 750 mg/l





A copy of Chapter 93 Water Quality Standards is available at Regional Offices of DEP, Conservation Districts, and State Legislators.
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GLOSSARY

ACCURACY -

A data quality indicator, accuracy is the extent of agreement between an observed value (sampling result) and the accepted, or true value of the parameter being measured.  High accuracy can be defined as a combination of high precision and low bias.



BENTHIC MACROINVERTEBRATES -

Bottom dwelling organisms that can be seen with the unaided eye. Benthic macroinvertebrates are good water quality indicators for several reasons: many are sensitive to pollution, the composition of the community is a good reflection of long-term water quality (since they live there year-round), they cannot easily escape pollution, and they are relatively easy to collect. 



BIAS -

Often used as a data quality indicator, bias is the degree of systematic error present in the assessment or analysis process.  When bias is present, the sampling result value will differ from the accepted, or true value of the parameter being assessed.



BLIND SAMPLE -

A type of sample used for quality control purposes, a blind sample is a sample submitted to an analyst without their knowledge of its identity or composition.  Blind samples are used to test the analysts's or laboraotry's expertise in performing the sample analysis.



BIO-INDICATOR -

An organism, species, or community that indicates the presence of certain environmental conditions. 



COMPARABILITY -

A data quality indicator, comparability is the degree to which different methods, data sets, and/or decisions agree or are similar.



COMPLETENESS -

A data quality indicator that is generally expressed as a percentage, completeness is the amount of valid data obtained compared to the amount of data planned.



DATA USERS -

The group(s) that will be applying the data results for some purpose.  Data users can include the monitors themselves as well as government agencies, school, universities, businesses, watershed organizations, and community groups.



DATA QUALITY OBJECTIVES (DQOs) -

Data quality objectives are quantitative and qualitative statements describing the degree of the data's acceptability or utility to the  data user(s).  They include indicators such as accuracy, precision, representativeness, comparability, and completeness.  DQOs specify the quality of the data needed in order to meet the monitoring project's goals.  The planning process for ensuring environmental data of the type, quality, and quantity needed for decision making is called the DQO process.
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GLOSSARY (CONT.)





DUPLICATE SAMPLE -

Used for quality control purposes, duplicate samples are two samples taken at the same time from, and representative of, the same site that are carried through all assessment and analytical procedures in an identical manner.  Duplicate samples are used to measure natural variability as well as the precision of a method, monitor, and/or analyst.  More than two duplicate samples are usually referred to as replicate samples.



FIELD BLANK -

Used for quality control purposes, a field blank is a "clean" sample (e.g., distilled water) that is otherwise treated the same as other samples taken from the field.  Field blanks are submitted to the analyst along with all other samples and are used to detect any contaminants that may be introduced during sample collection, storage, analysis, and transport.



HABITAT -

The arrangement of food, water, shelter or cover, and space suitable to animals’ needs. It is the “life range” which must include food and water, as well as escape cover, winter cover, cover to rear young, and even cover in which to play. 



HYDROGRAPH -

The graphic depiction of the rise and fall of stream flow as plotted against time during a specific rainfall and resulting run-off event. 



LITMUS PAPER -

A substance that changes color in reaction to acid or alkaline presence. 



PRECISION -

A data quality indicator, precision measures the level of agreement or variability among a set of repeated measurements, obtained under similar conditions.  Precision is usually expressed as a standard deviation  in absolute or relative terms.



PROTOCOLS -

Detailed, written, standardized procedures for field and/or laboratory.



QUALITY ASSURANCE (QA) -

An integrated management system designed to ensure that a product or service meets defined standards of quality with a stated level of confidence.  QA activities involve planning quality control, quality assessment, reporting, and quality improvement.



QUALITY ASSURANCE PROJECT PLAN (QAPP) -

A formal written document describing the detailed quality control procedures that will be used to achieve a specific project's data quality requirements.
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GLOSSARY (CONT.)





QUALITY CONTROL (QC) -

The overall system of technical activities designed to measure quality and limit error in a product or service.  A QC program manages quality so that data meets the needs of the user as expressed in a quality assurance project plan.



REPLICATE SAMPLES -

See duplicate sample.



REPRESENTATIVENESS -

A data quality indicator, representativeness is the degree to which data accurately and precisely portray the actual or true environmental condition measured.



RIPARIAN ZONE -

Of, on, or relating to the bank or near bank area of a natural course of water. It is the transitional zone between vegetation more tolerant of wet conditions or occasional flooding and vegetations needing dryer conditions. 



SPLIT SAMPLES -

Used for quality control purposes, a split sample is one that has been equally divided into two or more subsamples.  Splits are submitted to different analysts or laboratories and are used to measure the precision of the analytical methods.



STAFF GAUGE -

A rod, bar or other object with regularly marked intervals (i.e. inches, feet, meters) placed in a stable position in a body of water used to note the rise and fall of the water level. 



STREAM FLOW -

All the water in a stream channel flowing past a cross section. 



WATERSHED -

A geographic area in which water, sediments, and dissolved materials drain into a common outlet such as a stream, lake, estuary, aquifer, or ocean.  This area is also called the drainage basin, drainage area, or catchment of the receiving water body.
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The following is a list of references that can provide valuable information in developing and carrying out Citizen Monitoring Programs. 





Barbour, Michael T., Sharon K. Gross, Robert M. Hughes, James L. Plafkin, and Kimberly D. Porter, 1989, RAPID BIOASSESSMENT PROTOCOLS FOR USE IN STREAMS AND RIVERS, EPA/ 440/489/001, US EPA, Office of Water, Assessment and Watershed Protection Division, 401 M Street, S.W., Washington, DC, 20460 



Dates, Geoff, 1993, BENTHIC MACROINVERTEBRATE MONITORING MANUAL, River Watch Network, R.R. #1, Box 209, Hartland, VT, 05048, (802) 436-2544 



-	1994, CITIZEN’S GUIDE TO RIVER MONITORING IN THE CONNECTICUT RIVER VALLEY, River Watch Network, R.R.#1, Box 209, Hartland, VT, 05048, (802) 436-2544 



Dates, Geoff and Sharon Behar, 1995  PROGRAM ORGANIZING GUIDE, River Watch Network, Inc., 153 State St., Montpelier, Vermont 05602; (802) 223-3840 



Ellett, Kathleen, 1987, QUALITY ASSURANCE PROJECT PLAN FOR THE CITIZEN MONITORING PROJECT, Alliance for the Chesapeake Bay, Inc., 6600 York Rd., Baltimore, MD, 21212 



-	1988, AN INTRODUCTION TO WATER QUALITY MONITORING USING VOLUNTEERS - A HANDBOOK FOR COORDINATORS, Alliance for the Chesapeake Bay, Inc., 6600 York Rd., Baltimore, MD, 21212 



-	1991, CITIZEN MONITORING MANUAL, Alliance for the Chesapeake Bay, Inc., 410 Severn Ave., Annapolis, MD, 21403 



Fulk, Florence, Donald Klem and James Lazorchak, 1990, MACROINVERTEBRATE FIELD AND LABORATORY METHODS FOR EVALUATING THE BIOLOGICAL INTEGRITY OF SURFACE WATERS, EPA/600/4-90/030, US EPA, Washington, DC, 20460 



Hahnel, Karen, and Judy Potvin, 1993, RIVER AND STREAM VOLUNTEER WATER QUALITY MONITORING - A CITIZEN’S GUIDE, Maine Department of Environmental Protection, Bureau of Water Quality Control, State House Station 17, Augusta, ME, 04333



Izaak Walton League of America, (no date), SAVE OUR STREAMS - A CITIZEN ACTION PROGRAM INFORMATION PACKET, Izaak Walton League of America, 707 Conservation Lane, Gaithersburg, MD 20878-2983, 1-800-BUGIWLA 



LaMotte Company, 1992, THE MONITOR’S HANDBOOK, LaMotte Co., P.O. Box 329, Chestertown, MD, 21620, (800) 344-3100 
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Lee, Virginia, Margart Kerr and Alan Desbonnet, 1994, MONITORING PROGRAMS, EPA 841 B-94001, Office of Water, Washington, DC, 20460 



Mondok, James, 1991, STREAM QUALITY MONITORING - A CITIZEN ACTION PROGRAM, Mercer County Conservation District, R.D. #2, Box 2055, Mercer, PA, 16137, (412) 662-2242 



Ohio Department of Natural Resources, 1993, A GUIDE TO VOLUNTEER STREAM QUALITY MONITORING, Division of Natural Areas and Preserves, Scenic Rivers Program, 1889 Fountain Square Court, Columbus, Ohio, 43224-1331
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