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Water Investigation Websites 
      
 
Biological Resources Division - USGS 
     The US Geological Survey has a great amount of info at this site about many areas of 
biology. Click on the water tab and you will find background info, water quality 
standards and much more. http://biology.usgs.gov 
 
WRD of New Hampshire and Vermont - Home Page 
      This site offers a wealth of information about watersheds in Vermont and New 
Hampshire as well as water quality data about factors such as mercury and arsenic. 
http://nh.water.usgs.gov 
 
Hach Information Central: Frequently Asked Questions about Water Analysis 
      This site is sponsored by the Hach Company, which makes water chemistry testing 
kits. There is very clear info about each test, problems you may experience in the field, 
and much more. Check this site out before  you go to get your water samples. 
http://www.hach.com/cs/cstech.htm 
 
NCDC: Get/View Online Climate Data 
      This site gives information about weather in many different ways. This is a must see 
site for a site analysis team. http://www.ncdc.noaa.gov/ol/climate/climatedata.html 
 
All Along A River 
      This is a “Think Quest” site created by high school students in China who are also 
studying rivers. You will find this site fun, and helpful, it is a must see for velocity and 
total discharge teams as well as site analysis teams. This is also an excellent site if you 
are doing the “Alternate River Assignment.” This site is amazing and highly recommend!  
http://library/thinkquest.org/28022 
Where is Earth's water located? 
      This is another US Geological Survey site that every one should check out. It has 
excellent information about the amount of fresh water available on planet Earth and 
where it is located. There is a wonderful picture gallery of how to take your water 
samples in the field, a database of water use in our country, and a special topics section 
that is a lab report, poster, or presentation maker’s dream. 
http://ga.water.usgs.gov/edu/earthwherewater.html 
Drinking Water Quality Water Testing Water Contamination and Groundwater Protection 
      This is the Wilkes University site for information about all the chemical factors in 
water, the bacteria like E. coli and hazardous pollutants you might find in water. One of 
the good characteristics of this site is that they explain how to interpret results for many 
of the tests performed on water. This site does have a slow load time for its pictures so be 
prepared to wait a bit. http://wilkes.edu/~eqc/helpguide.htm 
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 Lab Report Scoring Guide 
 
Scientific Method 7.1 Students use scientific methods to describe, investigate, and explain phenomena: raise questions. 
Writing - Conventions 1.6 Students independent writing demonstrates command of appropriate English conventions, including grammar, 

          usage, and mechanics. 
Writing - Reports 1.8 In written reports students organize and convey information and ideas accurately and effectively. 
 
 
 VT Standard / Criteria 

 
 Standard Not Met Yet 

 
 Standard Met 

 
 Standard Exceeded 

 
Title  

 
Title is not connected to topic. 
 

 
Title clearly identifies concept in biology. 

 
Title clearly identifies the biological 
concept and context. 

 
Question 

 
Question is unclear and/or not testable.   
Does not use scientific methods or 
knowledge. 
 

 
Question is clear, concise and testable. 
Uses scientific methods, knowledge, and 
vocabulary. 

 
 

 
Background Research 

 
Background research is missing, 
incomplete or not related to the question. 
 

 
Background research clearly relates to the 
problem and the concept in biology. 

 
Background research is based on a 
variety of sources, i.e. journals, textbook, 
and web sources. 

 
Hypothesis  

 
Hypothesis is not related to question. 
Cause or effect is incorrectly identified or 
missing. 

 
Hypothesis is related to the question and 
a testable statement. 
Cause and effect are accurately identified 
and their relationship explained. 
Independent and dependent variables are 
identified. 

 
 
 
 

 
Materials list 
 

 
List is incomplete. 
Items are identified incorrectly. 

 
Materials are all listed using correct 
scientific terms and units. 
 

 
 

 
Experimental Design 
Procedure  

 
Design is not a true test of the question 
and/or hypothesis  
Procedure steps are not sequenced or not 
numbered. 
Safety procedures and/ or equipment are 
not explained. 
No diagram of set up. 
 

 
Design is not a true test of the question 
and hypothesis  
Procedure steps are sequenced and 
numbered. 
Safety procedures and equipment are 
completely explained. 
Diagram of set up is clear and labeled. 
Scientific vocabulary is used correctly. 

 
Procedure description allows a peer to 
reproduce the procedure and results. 
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 Criteria 

 
 Standard Not Met Yet 

 
 Standard Met 

 
 Standard Exceeded 

 
Data / Observations 

 
Title is not relevant to data. 
Data is not relevant to the variable(s) 
being tested. 
Data is incomplete or inconsistent. 
Units are incorrect. 
 

 
Title identifies the variables. 
Data is relevant to variable(s) being 
tested. 
Units are appropriate. 
Descriptions are qualitative and 
quantitative. 

 
Data includes retesting of questionable 
results when feasible. 
 

 
Charts and Graphs 

 
Title is not related to data. 
Data lacks organization, sequencing, and 
/ or labels. 
Variables are not identified. 
Axes are labeled incorrectly. 

 
Title is relevant to data. 
Axes are scaled and labeled correctly. 
Scale is proportioned to data 
Data is complete and consistent. 
Data is organized, sequential and labeled. 
Variables tested are clear. 

 
 
Charts and graphs are computer 
generated. 

 
Calculations 

 
Calculations are inaccurate. 
Units are incorrect or missing. 
Some data is missing. 

 
Calculations are accurate.  
Units are correct. 
All available data is used. 

 
 

 
Discussion 

 
Hypothesis is not addressed. 
Cause and effect are not identified.  
Relationships are unclear or missing. 
Conclusions are not supported by data 
analysis. 
Relevance of conclusion to concept in 
biology is unclear or missing. 

 
Hypothesis is supported or refuted. 
Cause, effect, and their relationship are 
clearly defined. 
Conclusions are supported by data 
analysis. 
Relevance of conclusion to concept in 
biology is clearly expressed. 

 
Conclusions are connected to current 
research identified in the Background 
Research. 

Data analysis includes evaluation of 
reliability. 

 
Evaluation of your scientific method 

 
Evidence is unclear or missing. 

 
Evidence of good scientific method or 
flaws in your experiment are identified. 
Example from procedure is evident. 

 
Evaluation includes an explanation of 
why the evidence exemplifies good 
scientific method. 

 
Next Step 

 
New question and hypothesis are not 
testable or related to the concept in 
biology investigated. 

 
New question and hypothesis are testable 
and clearly related to the concept in 
biology investigated. 

 
New question furthers the knowledge 
gained in the original investigation. 

 
Writing Conventions 

 
Many grammar, usage and spelling errors. 
 

 
Three or less grammar, usage and spelling 
errors. 

 
Active voice is used where appropriate. 

 
Writing Reports 

 
Report lacks the required format, the peer 
evaluation, the revision conference or a 
needed revision. 

 
Report is word-processed, has required 
format, peer review, revision conference, 
and all recommended revisions.  

 
Report includes a title page with graphics 
and an annotated bibliography of three or 
more sources. 
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River Investigation Poster Scoring Guide 
 
Writing – Reports 1.8 In written reports, students organize and convey information and ideas accurately and 
effectively. 
Information Technology – Communication of Data 1.20 Students use graphs, charts, and other visual 
presentations to communicate data accurately and appropriately. 
 

Criteria Standard Not Met Yet Standard Met Standard Exceeded 
 

Title 
Title is not connected to the 
investigation. 

Title clearly describes the 
investigation. 

Title relates to the concept 
in the investigation. 

 
 
 

Introduction 

 
 
Key information about how to 
evaluate the health of a river 
is missing, incorrect, or 
unclear. 

Key information about 
water quality and its 
importance, riparian law, 
river ecosystem 
components, and your 
feelings about the health of 
the river are concisely 
explained.  

 
 
Key information is 
supported by graphics and 
artwork. 

Materials Materials are missing or 
unclear. 

All materials used for your 
inquiry are included  

The connection of the 
materials to data is clear. 

 
Procedures 

Procedures are vague or 
incomplete. 
. 

Procedures are described 
clearly, accurately, and 
completely. 

The description includes 
criteria for evaluation of 
data. 

 
 

Description of Field 
Site Observations  

 
 

 
 
Description is incomplete or 
inaccurate based on data. 

Description includes; 
aspect, percent cover over 
the stream, substrate type, 
discharge rate, and site map 
with sample locations, soil 
types, invertebrate 
populations, and human 
impacts.   

Description is concise; 
much information in a few 
well constructed sentences. 
Scientific terms are used 
consistently and accurately. 
Photograph of the site is 
included. 

 
Data 

 

Data is missing or 
incomplete. 
Graphs or charts are missing 
or inaccurate. 

Data is accurate and 
conveyed using graphs, 
charts and illustrations, 
labeled and titled 
appropriately.  

Graphs, charts and 
illustrations are precise and 
aesthetically pleasing to the 
viewer. 

 
Discussion 

Condition of the 
River 

 
 
Connection to data is missing. 

The data is analyzed and 
meaning of the data is 
explained in the conclusion. 
Connections are made to 
pertinent chemical data, site 
conditions and human 
impacts. 

 
Meaning is connected to 
possible consequences for 
the community. 

Bibliography Little or no outside research 
is evident. 

Bibliography is included 
and follows conventions. 

A variety of appropriate 
sources are included. 

Creativity Poster has no original or eye-
catching dimensions. Visual 
impact is cluttered and/or 
disorganized. 

Poster is neat and uses 
creative and eye-catching 
dimensions to improve the 
viewer’s understanding. 

Poster is a creative unified 
whole. The creative 
dimensions further the 
viewer’s understanding. 

Writing Conventions More than three grammar, 
usage, and mechanics errors. 

Text and labels have less 
than three grammar, usage, 
and mechanics errors. 

Text and labels are error 
free. 
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Presentation Scoring Guide 
 
Expression – Speaking 1.15 Students use verbal and nonverbal skills to express themselves 
effectively. 
 

Criteria Standard Not Met Yet Standard Met Standard Exceeded 
 

 
Preparation 

 

 
 

No role is assumed in the 
group. 

Presentation 
demonstrates 
planning and 

practice. 
Clear roles are 
assumed in the 

group. 

Presentation 
demonstrates 
thoughtful planning 
and practice prior to 
presentation. 

 
 

Organization 

Introduction does not 
include overview; 

organization is unclear; or 
speech ends without a 

conclusion. 

Introduction includes 
and overview; speech 

supports 
introduction; and 

ends with an 
appropriate 
conclusion. 

Strong and engaging 
introduction provides 
an overview; speech 
supports introduction; 
conclusion reinforces 

main points.  

 
 

Evidence 

Main ideas are unclear; 
facts, examples, and 

details are lacking or fail 
to support ideas. 

Main ideas are 
supported with 

appropriate facts, 
examples, and 

details. 

Main ideas are 
presented in depth and 
effectively supported 
with many facts, vivid 
details, and engaging 

examples. 
 
 

Integration 

Presenter does not make 
relevant connections to 

visual aid and 
reading/research. 

Presenter makes 
relevant connections 

to visual aid and 
reading/research. 

Presenter makes 
insightful connections 

to visual aid and 
reading/research. 

 
 

Physical Expression 

Presenter rarely makes 
eye contact. Distracting 

mannerisms interfere with 
communication. 

Presenter engages 
eye contact with 

audience; distracting 
mannerisms are 

controlled. 

Presenter maintains eye 
contact with audience, 
communicates passion 
for topic with energy 
and poise and uses 
gestures effectively.  

 
 

Voice 

Speaker is difficult to 
understand because of 

volume or clarity; speaks 
too slowly or too quickly. 

Speaker has adequate 
volume and clarity, 

speaks at appropriate 
rate and 

communicates 
interest. 

Speaker has excellent 
control of volume, 
articulation, and 

speaking rate; uses 
emphasis effectively. 

Visual Aids Visual aids not visible to 
audience, not used 

effectively or of poor 
quality. 

Visual aids 
adequately support 

presentation. 

Visual aids 
significantly enhance 

the presentation. 
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Argumentation Essay Scoring Guide 
Scientific Method 7.1 Students use scientific methods to describe, investigate, and explain phenomena: raise questions. 
Persuasive Writing 1.11 In persuasive writing, students judge, propose, and persuade.  
Writing - Conventions 1.6 Students independent writing demonstrates command of appropriate English conventions, including grammar, usage,                                         
                       and mechanics. 

Criteria Standard Not Met Yet Standard Met Standard Exceeded 
Significant Problem 
 
Authoritative Stand 

Problem is unclear to the reader. 
 
No clear stand or position is taken. 

The problem, issue, topic, or concern 
is clearly defined. 
An authoritative stand on the topic is 
taken. 

Problem is universal. 

Shared concerns, doubts,  
and criticisms  

The reader’s concerns, doubts and 
criticisms are ignored or incorrectly 
interpreted. 
 

The potential doubts and criticisms of 
the reader are recognized, analyzed, 
and evaluated. 

 

Reasoning 
 
 
 
Evidence 
 
 

Statements and arguments are not 
supported or faulty reasoning is used. 
 
 
No definitions, descriptions, 
illustrations, examples, experiences, 
and anecdotes support proposals. 

Statements and arguments are 
supported with logical reasoning and 
evidence. 
 
Definitions, descriptions, illustrations, 
examples, experiences, and anecdotes 
support proposals, as appropriate. 

 
 
 
 
Descriptions and/or illustrations, 
examples, experiences, and anecdotes 
are vivid and memorable. 

Conclusions  
 
 
 
Solutions  

Opinions are not supported by your 
data. Conclusions are unclear or 
missing. 
 
Solutions are not reasonable. 

Scientific conclusions are based on 
your data, and clearly communicated. 
 
 
Solutions are reasonable, based on 
data, and clearly stated. 

Conclusions are based on recognized 
science concepts 
 
 
Solutions are realistic and based on 
recognized science concepts. 

Strategies 
 
 
Writing Conventions  

No strategies are used to elaborate or 
persuade the audience. 
  
Grammar usage, and mechanics do 
not follow the conventions of the 
English language.  
 
Few scientific terms are used or they 
are used incorrectly. 

A range of strategies is used to 
elaborate and persuade. 
 
Few grammar, usage, and mechanics 
errors are found.   
 
 
Scientific vocabulary is used. 

Strategies used to elaborate and 
persuade include analogy, metaphor 
and/or simile. 
A variety of sentence structures are 
used.  
 
 
Scientific vocabulary is used 
correctly and consistently. 
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Postenbeam Booming Town 
Or  

Big Trouble in River City 
 
 
 
      I would like to build a dam on the Onion River that runs through the tow 
of Posten beam (See attached map.) The water behind the dam would back 
up and flood some minor rapids and the insect infested Big Swamp in the 
north part of town. Down stream of the dam there is a swamp that I would 
like to drain and sub-divide to build a lovely housing development. Take the 
position of Town manager and respond to my request. Please consider the 
following: 
 

q The dam will provide low cost electricity for an economically 
depressed area. 

q There is an aquiculture enterprise (fish farm) planned near the 
reservoir. 

q The local farmers will use the reservoir to supply water for irrigation 
thus enhancing the growing season for produce. 

q More houses will increase the taxes paid to the town. 
q There are trout in the southern end of the river. 
q There is a rare bog plant that grows in Big Swamp. 
q Big Swamp collects and purifies water from farms in the northwest 

corner of town. 
 

     Use the following titles in your response. Hint: there is no one correct 
answer. You need to decide what is important to you and defend your 
position. 
 
Titles: 
Statement of Position (Will you allow the dam and development to be built?) 
 
Rationale for Position (Why are you taking this position?) 
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River Investigation Data  
Class _______________________         Date _________________ 

 
Test Result Standard Test Result Standard 

 
Dissolved Oxygen 

 
 

  
S>4mg./L 

 
Nitrate 

  
S>10mg./L 

Biological Oxygen 
Demand 

 
River DO1 

 
Lab DO2 

 
DO1-DO2 = Demand 
 

 
 

  
 
 
 

Phosphate-Ortho 

  
 
 

S = 0.05 
mg./L 

 
Carbon Dioxide 

 
 
 

  
S=0.0 to 0.8 

mg./L 

 
Turbidity or 

Color 

  
Color < 15 

Velocity Average 
 
 
 
 

  Total Solids 
 

Calcium & 
Magnesium 

  

Total Discharge 
Average 

  Macros 
% Mayflies 

 
% Stoneflies 

 
% Caddisflies 

 
% Others 

  

 
pH 

 

 S= 6.8 to 
8.0 

 
Chloride 

  

Alkalinity 
 

 S=>25 
mg./L 

CaCO3 

Site Analysis 
Field Sheets 

 1 sheet / team 
Site sketches 

 
Fecal Coliforms 

 
 

   
Pictorial 
Evidence 

 SLR 
Digital 
Video 

Temperature 
 
 

 Seasonal Data 
Management 

 Results from 
all teams 
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River Investigation Teams  

 
Class ________________         Date ___________ 

 
Test Team Members Test/Task Team Members 

 
Dissolved Oxygen 

 
 

Biological Oxygen 
Demand 

 

  
Turbidity/Color 

 

 
Carbon Dioxide  

 
 

Velocity & Discharge 
 

  
Chloride 

 
 

Calcium/Magnesium 

 

 
 

pH 
 

Alkalinity 
 

  
Macroinvertebrates 

 
Mayflies 
Stoneflies 
Caddisflies 

Others 
 

 

 
Fecal Coliforms 

 
 

Temperature 
 

  
Site Analysis 

 

 
 
 

Nitrate 
 
 

  
Camera – SLR 

 
Camera – Digital 

 
Camera – Video 

 

 

 
 

Phosphate Total 
 
 

  
Data Management 

 
Presentation 

 

 

 






