
kmwenzel
Text Box
Scanned 5/3/2010 with permission

















kmwenzel
Oval

















"'1 Ab'rpt\ "II_r 1"\"­ !:,'" V 


• 

Acliuilie 

ASense 
PLACE 

y~ .ASense 01 
~ . -0: ~.'OoO "';~ ""EeTIO" 
~ ,,' . ~ 

~~ 

@] 
New Jersey WATERS 



nOTES 


e 
~ 

~ 
New Jersey WATERS 



2 

CHAP'fER S II 
» 
q-
-=< 
-",
(I'Actiuities 
~ 

» 
(I'ASEnSE OF PLACE ", 

(I'", 
o 
.." 

~ 

s;,,,,,,"I am no scientist. I explore the ",
neighborhood. An infant who has 
just learned to hold his head up has a 
frank and forthri.ght way of gazing 
about him in bewilderment. He 
hasn't the faintest clue where he is, 
and he aims to learn.... Some un­
wonted, taught pride diverts us from 
our original intent, which is to 
explore the neighborhood, view the 
landscape, to discover at least where 
it is that we have been so startlingly 
set down, if we can't learn why." 

Annie Dillard 

Pilgrim at Tinker Creek 
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ASEnSE OF PLACE 
NJ Core Curriculum Content Standards 

ADuoamlc Watershed How does a watershed function? page 71 
.--~.~.-~-~-..--.---. ..­

Workplace Readiness 
I-­

Arts (Visual and Performing) 

Comprehensive Health and Phys. Ed. 
-----. .-.-.-.-~.~------..~ 

Language Arts 3.1 (14,15) 3.2 (8,11) 
..~ 

Mathematics 
~-

Science 5.1 (4,5,7) 5.2 (10,14) 5.10 (10,14) 5.12 (4,5,6,7,9,10) 
--.--.-~.- ~.--.-.-.-

Social Studies 6.6 (10,16) 6.9 (5) 

TODD TWister Where do I belong in the watershed? page 75 
,._-_. 

Workplace Readiness I 

Arts (Visual and Performing) 
-­ ~.--... .~----.--------. 

Comprehensive Health and Phys. Ed. 
. 
Language Arts 3.1 (14,15) 3.2 (8,11) 

Mathematics 

Science 5.1 (4,6) 5.10 (5,11) 5.12 (4,6,9,10) 

Social Studies 6.6 (10,15,16) 6.7 (6,8,11) 6,8 (8,9,13) 6.9 (5,7) 

state 01 the watershed How does one assess a watershed? page 81 

Workplace Readiness 2 (7,9) 3 (7,12,15) 4 (2) 5 (7)
-. 

Arts (Visual and Performing) 
.- ..~ 

Comprehensive Health and Phys. Ed. 
-. 

Language Arts 3.1 (14-16,18) 3.2 (8,9,11) 3.3 (19) 3.4 (25) 3.5 (12-14, 17) 
~. .-. 

Mathematics 
4.1 (10-13, 15,16,18) 

4.8 (11) 
4.2 (9,10) 4.3 (10,11) 4.4 (7,8,9,10) 4.5 (6-8) 
4.9 (7,8,11-14,19) 4.10 (9) 4.12 (9,11,18,19) 

4.6 (14) 

e Science 5.1 (4-6,7) 5.2 (8-11,13) 5.5 (6,10,12,14) 5.10 (5,10,14) 5.12 (5-7,9,10) 

Social Studies 6.7 (9-11,12) 6.9 (5) 

[ill Bold Numbers =Standards (Ught Numbers in Brackets) = Indicators 
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ADynAMIC WATERSHED 


Simply defined. a watershed is an area ofland where 
water drains into an individual stream. lake. or other 
body of water. It includes all of the land. soil. rocks. 
plants. and animals as well as people and all of those 
objects that have been built by people. According to 
the Center for Watershed Protection. "watersheds" can 
be separated into various categories based on their 
sizes. Basins are the largest. draining land areas of 
over 1.000 square miles, subbasins cover 100 to 1,000 
square miles. and a watershed drains from 10 to 100 
square miles. Asubwatershed covers 1to 10 square 
miles, and the smallest drainage unit is the catchment 
which only covers up to 1square mile. New Jersey has 
six drainage basins that are made up of numerous 
subbasins, watersheds, subwatersheds, and 
catchments. 
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Any precipitation that falls onto the land which is not 
used by plants or animals and does not evaporate, 
travels within the watershed in a specific manner. 
Higher points of elevation (e.g.. ridges, mountains, 
hills) detennine the direction that water flows once it 
hits the ground. Rivers, streams, stonn drains. 
channels. lakes, ponds, and wetlands all play parts in 
derming how the water flows through the watershed. 

Water that stays on the surface of the earth is tenned 
surface water. It collects in various types of natural 
wetlands as well as in human-enhanced or human­
created bodies of water. Surface water is used in 
many ways. It provides habitat for countless plant 
and animal species, including those that live in the 
water and those that use the water, but live in 

New Jersey WATERS 
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ADunamlC watershed 
adjacent habitats. Surface water is used for drinking 
water and for irrigation of agricultural lands. It is 
used for recreation as well as for industrial and 
commercial ventures. Each of these uses requires a 
different degree ofwater quality and each of these uses 
affects water quality in different ways. 

Some of the precipitation that reaches the earth seeps 
into the ground. Ground water moves through the 
soil and through cracks in bedrock. If the water 
becomes trapped between layers of clay or other 
impermeable substrate it becomes a subsurface 
reservoir called an aquifer. Fifty percent of New Jersey 
citizens receive their potable (drinking) water from 
ground-water aquifers. Wells can be owned by 
individual homeowners or a municipality or a water­
purveyor can distribute well water to its residents 
and/or customers. 

Both surface water and ground water are subject to 
various forms of pollution including point source 
pollution (that which comes from the "end of a pipe") 
and non-point source pollution (that which comes 

from many sources and is difficult to identify). The 
quality of drinking water supplies can be protected 
through various measures, including reducing the 
aforementioned types of pollution and by preserving 
undeveloped areas surrounding reservoirs, lakes, 
rivers, aquifer recharge areas, and wellheads. Most of 
New Jersey's river systems provide drinking water to 
various populations throughout the state. The quality 
ofthese systems can be protected by preserving the 
headwaters regions ofriver systems and by creating 
"greenways" along the river corridors. Besides 
buffering the river from terrestrial pollution, 
greenways provides valuable habitat for New Jersey's 
wildlife as well as recreation opportunities for our 
state's citizens. Without the protection ofbuffers and 
greenways. water designated for drinking purposes 
may require additional treatment to remove certain 
pollutants and chlorine and other chemicals may need 
to be added to make it "drinkable" according to state 
and federal standards. 

TAKE ALOOK AT YOUR 
WATERSHED: 
Where are the waterways and 

water bodies in your water­
shed? Which direction do they 
flow? 

What landforms do you see that 
help determine the topography 
ofthe watershed? 

How can you tell when you have 
crossed over into another 
watershed? 

~ 
~ 
[ill 
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ADunamiC Watershed 
GOAL 	 To understand the definition ofa watershed 

by looking at its physiographic elements 
and their functions. 

~ TIME • 	(I) 45-minute period 

OBJECTIVES Students will: 
III' construct a landform model as the 

foundation for learning about a 
watershed 

III' identify the physiographic aspects of a 
watershed relating to surface water 

III' observe and describe drainage patterns 
in a watershed 

SKILLS 	 observe, identify, organize, analyze, predict, 
evaluate, justify 

VOCABULARY 	 aquifer open watershed 
basin pervious surface 
bedrock physiographic 
catchment precipitation 
closed watershed ridgeline 
drainage area subbasin 
elevation subwatershed 
ground water surface water 
impervious surface topography 
landform watershed 

PRIOR KNOWLEDGE Students should have background in: 
• the water cycle 

CORE CURRICULUM 
CONTENT STANDARDS 

• Language Arts 3.1 (14,15) 3.2 (8,11) 
• Science 	5.1 (4,5.7) 5.2 (10,14) 5.10 (10,14) 5.12 (4.5.6,7,9.10) 
• Social Studies 6.6 (10.16) 6.9 (5) 

,...,,\ !I'f;:~ s:'...... ,.'T _ II
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MATERIALS d 
Model A (Paper Watershedt: 
::J 2 sheets ofpaper per student or 

pair ofstudents 
o 	Masking tape 
o 	Blue, water soluble markers 
o 	Permanent markers 

Model 8 (Watershed in Q 8osint: 
o 	Newspaper 
o 	plastic basin (at least 16" x 24") 

one per group of six students 
o Clear or white plastic bag big 

enough to cover the top of the 
container 

o 	Blue food coloring 

For both models: 
o 	Spray bottles with water 
o 	Paper towels 
o 	Newspaper 

PREPARATION 
Select one of the following models for the 
students to construct. 
Model A: "Paper Watershed" 
(based on "What is a Watershed?" from Global 
River's Environmental Education Network) 
Give each student (or pair of students) two 
sheets of paper. Crumple one sheet, open the 
paper but do not straighten it out completely. 
Tape the edges of the crumpled paper to the 
surface of the other paper. The crumpled sheet 
should resemble a relief map. 
Model 8: "Watershed in a Rosin" 
Instruct the students in each small group to 
crumple up pieces of newspaper and place 
them in their plastic container. Explain that 
the newspaper pieces represent bedrock and 
create topography (changes in elevation). Lay 
a sheet of plastic over the entire 
model (represents the earth's surface) 
and tuck the edges into the plastic 
container. (Other materials that can 
be used to create topography include 
rocks, Styrofoam pieces, or clay.) 

New Jersey WATERS 
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LEsson 1 ADynamic Watershed (continued) 

PROCEDURE 
1. Have the students create their landform / watershed model. 
2. 	 Identify the types of "land" that the topography of their model 

represents [hills, mountains, valleys, plateaus, etc.]. 
3. 	 Using either model, have the students identify ridgelines. (Model A: 

have the students trace these with blue, water soluble markers.) 
4. 	 Write the words surface water and ground water on the chalk­

board. Explain the difference between these two types. 
5. 	 Tell the students their models will focus on surface water systems. 

Discuss why this is the case. [Neither model allows for water to 
filter below the surface ofthe model- the paper on Model Aand the 
plastic layer on Model Bare impervious surfaces; to discuss ground 
water, these layers would have to be pervious like soi1.] 

6. 	 Ask the students to predict where the major rivers might be and 
where, on their model, water would collect after a rainfall. (Model 
A: have the students mark these sites with permanent markers.) 

7. 	 Put each model on newspaper or other water-tolerant surface. 
Provide each group with several spray bottles. Instruct the students 
to "mist" spray their models. (Model B: add blue food coloring to the 
water.) Discuss how the water flowed, where it accumulated, and 
how topography affected the drainage patterns of their model. 

8. 	 Introduce the definition of watershed as an area ofland where 
water drains into an individual stream, river, lake. or other body of 
water. Drainage areas vary in size. Discuss the differences between 
basins. subbasins, watersheds. subwatersheds. and catchments. 

9. 	 Explain the difference between closed watersheds (those that lack a 
visible outlet) and those that are clearly linked by rivers and 
streams. Have the students discuss and define which of these are 
represented on their models. 

FURTHER DISCUSSION 
• 	 List what the watershed's natural elements might be. [soil. vegeta­

tion, animals, people, rocks, etc.] 
• 	List what the watershed's human-made elements might be. [buildings, 

roads, dams, parking lots, fences, airports, train tracks, etc.] 
• 	Discuss which of these watershed elements would shed water and 

which would use and/or absorb water. [Those that shed water 
would include the human-made elements, rocks, and some com­
pacted soils; those that use and/or absorb water would be most 
soils, animals, and vegetation.] 

I~ 

ASSESSMENT 
Pose the following scenarios: 
• If this was your watershed, where would you like to live? Why? 

~ • The forest that surrounds the town's reservoir is sold and developed. 
The town builds a water treatment plant to filter and clean the 

~ water. What has been gained? What has been lost? 
@] 
New Jersey WATERS 

titEXTENSION 
Repeat the activity, but add the human 
aspect to the watershed. 
1. 	 Assume that this area (model) 

includes several towns. Where 
would be the best place to locate 
housing. the shopping mall. school 
and municipal buildings. recreation 
fields and parks, the water treatment 
plant. roads, the sewage treatment 
plant, landfills, etc. 

2. 	 Place a drop of food coloring or 
colored powder (Koolaid) at each of 
the above sites on Model B. Explain 
that the colored liquid (or powder) 
represents pollution. Ask the 
students to predict what will happen 
to water supplies the next time it 
rains. Spray mist the entire model 
and discuss the outcome and the 
cumulative effect of pollution. 

EMPOWERMENT CHALLENGE 
Map the schoolyard to show drainage e 
patterns. Have students locate 
ridgelines and catchment basins. Have 
the students predict the direction of 
surface water flow then do follow-up 
evaluation of their predictions during 
{or just after} a rain storm. 

~ 
LESSONS FROM OTHER SOURCES 

Beneath the Shell- The Movement of 
Water 

Project WET -Imagine, The Incredible 
Journey. Branching Out 

Hands On Save Our Streams -Watershed 
Workings 

WOW! The Wonders ofWetlands -Over 
Hill & Dale 

REFERENCES 
Center for Watershed Protection. 1998. Rapid Watershed -Planning Handbook: A Comprehensive Guide for 

Managing Urbanizing Watersheds. Ellicott City, MD. 
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TODD TWistar 
Maps represent the way the earth or a portion of the 
earth looks. Atopographic map shows the elevation or 
"relief" of the earth's surface by using drawn lines to 
show its contours. These contours stand for all of the 
earth's landforms including mountains, hills,lakes, 
rivers, plateaus, and valleys. 

On topographic maps, like those pro­
duced by the United States Geologic 
Survey (USGS), contour lines connect 
points of equal elevation. Closely 
spaced lines show a steep slope like a 
mountain ridge, ravine, or precipice. 
Lines that are spaced far from one 
another, with no lines in-
between, mean that there is 
little change in elevation. 
These would indicate areas 
such as valley floors, flood 
plains, plateaus, or coastal areas 
near sea level. 

Besides elevation, topographic maps show a number of 
other types of information including land use, streets, 
buildings, and habitat types. These maps provide a 
"birds-eye view" of the entire watershed in which a 
person lives. Through interpretation of contour lines, 
symbols, and color one can get an idea of how the land 
looks without stepping outside. The USGS maps are 
reviewed and redone periodically; but dates on many of 
the maps in New Jersey indicate that the newest maps 
are from the 19805 and some of them are even older. 
Users of the maps should be aware that ground­
truthing is an important process in watershed 

mapping. Due to changes in the New Jersey from 
development, maps should always be checked against 
the actual site. 

There are 172 maps (quadran9Ies) for the state of New 
Jersey; each of which covers 49 to 71 square miles. The 
most usable maps for watershed study would be in the 

75 Minute Series. These maps cover subdivided 
areas oflatitude and longitude and a scale of 

1:24,000 indicates that one inch on the map 
represents 2,000 feet oflinear ground. 

TAKE ALOOK AT YOUR 
WATERSHED: 
How would some of your 

watershed's landforms be 
represented on a topographic 
map? 

What changes do you see in your 
watershed that need to be added 
to an updated version of a 
topographic map? 

~ 

U 
~ 
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TOPO TWister 
GOAL 	 To develop a broader understanding ofthe 

local watershed through the interpretation 
ofUnited States Geologic Survey (USGS) 
topographic maps. 

~ liME • 	(3) 45-minute periods 

OBJECTIVES Students will: 
t/ create methods for assembling topo­

graphic maps 
t/ locate their "space" within the water­

shed (home, school, town, etc.) 
t/ interpret USGS topographic symbols and 

colors 
t/ identify subwatersheds on the map 

SKILLS 	 observe, organize, interpret, identify, 
analyze. synthesize. justify 

VOCABULARY 	 cartographer slope 
channelization stream order 
closed watershed system subwatershed 
contour line sustainable 
drainage basin development 
elevation topographic map 
greenway tributary 
headwaters USGS quadrangle 
land use watershed 
open watershed system 
river mouth 

PRIOR KNOWLEDGE Students should have background in: 
• the way a watershed functions 
• 	map reading and interpretation 

CORE CURRICULUM 
CONTENT STANDARDS 

• 	Language Arts 3.1 (14.15) 3.2 (8.11) 
• 	Sdence 5.1 (4.6) 5.10 (5.11) 5.12 (4.6.9.10) 
• 	Sodal Studies 6.6 (10,15,16) 6.7 (6.8,11) 6,8 (8.9.13) 6.9 (5.7) 

»('\....-<-.... 
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MATERIALS 	

"'" ~ 
~ ,." 

o 	1set of USGS topographic 
maps for your drainage basin 
(See Appendix Bfor a complete 
listing of maps for each of the 
major drainage basins.) 

o 	USGS topographic symbols key 
(See Appendix B) 

o 	6 to 8 copies of the USGS 
topographic map for your 
local subwatershed 

o Laminating materials 
o Velcro 
o Nonpermanent markers 

PREPARATION 
1. 	 Obtain copies of the appropriate USGS 

topographic maps for your basin. (See 
Appendix 8.) 

2. 	 Laminate maps then trim them according 
to the diagram. (Figure 2A). Be sure to 
allow at least 1/2 inch ofoverlap to apply 
the Velcro pieces. 

3. 	 AffIx three or four Velcro pieces to the back 
(and front) ofeach map edge. Make sure 
these line up. It will make it easier for 
students to attach the individual map 
edges together. 

4. 	 Copy the section(s) of topographic map(s) 
which include your subwatershed and 
laminate these for student use. 

5. 	 Identify a site in the school 
where the maps can be manipu­
lated and then assembled on the 
floor. 

New Jersey WATERS 
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Figure 2A 

CREATING THE BASIN MAP 


TRIMStep 1: Trim off the border. I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I MAPB 

Step 2: Place Map "B" on top of Map u/'?' to create an overlay 
system. Do this for all the maps in the system. 

-' 
I 
I 
I 
I 
I 
I 
I 
I 

MAPA MAPB 

Step 3: Affix a velcro strip to the front ofthe border of UN.' and 
another to the back of "B". 

PROCEDURE 
Period 1 
1. 	Discuss what a USGS topographic map is and what 

a cartographer does. 
2. This activity is designed so students will be able to 

visualize a major drainage basin. 
Have the students assemble the USGS maps in 
one of the following ways: 
Basic version: Divide the students into small 
groups. Give each group a series of adjoining 
maps (4 or 5). Have each group assemble its 
small section of the drainage basin then work 
with the other groups to assemble the entire 
basin. 
Challenge version: Scatter all the maps on the 
floor and challenge the students to work 
together as a group to create the entire basin. 

New Jersey WATERS 

3. Have the students explain their strategies for 
assembling the maps. [Matching roads, rivers, town 
names, colors, quadrangle names, landforms, lakes, 
etc.] 

4. Ask each student to look at a section of the basin 
and take turns describing the symbols, lines, and 
colors that they see. Ask them to hypothesize what 
these may indicate. Use the "TOpographic Map 
Symbols" sheet provided by the USGS as a key. 

Period 2 
1. On one of the topographic maps, have each student 

locate a brown contour line. 
a. Discuss the difference between a contour line 

(thin brown line, usually indicating elevation 
changes ofl0 or 20 feet) and a contour index line 
(thicker, darker brown line that has an elevation 
number on it). 

b. Ask the students to locate an elevation number 

c. 
on one of the contour index lines. 
Have them determine the elevation ofthat index 
contour and then their original contour line. 

d. Discuss how different elevations are represented 
on the map using the contour lines. [Contour 
lines that are drawn close together indicate steep 
slopes and contour Jines that are spaced further 
apart indicate gentler slopes.] 

2. Use Figure 2B to help the students visualize how 
contour lines translate into mountains and valleys. 

3. Ask the students to locate the upland regions and 
lowland regions ofthe basin and justify their 
findings. 

4. Have the students locate examples of the major 
map colors: green, blue, gray, pink, and purple. 
Discuss what these colors indicate. (Green is 
generally undeveloped open space, forests, and 
farmland, whereas pink (salmon) or gray indicate 
built-up areas. Purple indicates information that 
has been added during an update and blue signifies 
watelj. Ask the students to describe the basin's land 
use based on where the different colors are located 
on the maps. 

Period 3 
1. Divide the students into small groups and distribute 

a copy ofthe topographic map which includes the 
local subwatershed. These maps may need to be 
pieced together from several USGS quadrangles, but 

A­
WI' 

the [mal map should be laminated so it can be 
reused. Have the students locate and identify the 
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Figure 28 
CONTOUR LINES, ELEVATION, AND TOPOGRAPHY 
The landform (left) is represented as contour lines on a map (right). 

TOPOGRAPHY 

CONTOUR LINES 

~ 
TOPOGRAPHY 

~ 
CONTOUR LINES 

TOPOGRAPHY 

CONTOUR LINES 

following with nonpermanent markers: 
• 	 the school, their homes 
• 	trace the closest river/stream and its tributaries in blue. 

Using the larger basin map, determine how this river/stream 
fits into the larger picture by locating its headwaters and 
mouth and determining its direction offlow. If appropriate 
have the students create a stream-order map. (Figure 2C) 

2. 	On the same map have the students locate, identify, and indicate with 
another color marker the highest elevation points surrounding the 
river/stream. Have the students connect these high points by following 

l>' q-< 
~ .,., -

ridges and crossing slopes at right 
angles to the contour lines. This will '" 
help determine the watershed's »
boundaries. Determine if the watershed 
is an open or closed watershed system. ,,,,'" 

,,,,'" ~ 	 "',o 
W-,-" ,­FURTHER DISCUSSION 	 » "'" 

,-,• 	How do you think human activity has ,,,,
changed the topography of your 
watershed? 

• 	Locate bodies of water that were 
created by dams or changed by the 
construction of new roads. How is this 
shown on the map? [straight Jines] How 
do you think this has affected the 
surrounding area? 

• 	Locate rivers or streams where people 
have channeled the waterway by 
means of artificial embankments 
(cement conduits, stream straighten­
ing). What might be the pros and cons 
associated with altering natural steam 
beds? !pros - controls floodwaters. 
moves floodwaters along quicker, 
allows for more development; cons ­
alters the natural systems adjacent to 
the stream bed, destroys the natural 
systems that function as flood control 
(Le., swamps, marshes, and flood 
plains), alters natural habitat for 
speciesj 

• 	Locate any reservoirs and discuss their 
purposes. [store drinking water, control 
flood waters, provide recreational 
opportunitiesj. Why do you think these 
are located where they are? Could there 
have been a better location? Where and 
why? 

• 	Give reasons why various land uses are 
located where they are. Do these meet 
human needs, environmental preserva­
tion, or both? 

• 	How might future development ofthe 
watershed address 'sustainable develop­
ment'? 

New Jersey WATERS 
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Figure 2C 
CREATING ASTREAM·ORDER MAP 

Stream systems resemble a tree. The trunk becomes the largest river in the system, the biggest 
branches are the river's major tributaries and the smallest twigs are the streams located at the 
headwaters. Scientists categorize river systems in the following way: streams without 
tributaries are first-order streams (I), streams that receive only first-order streams are called 
second-order streams (2). When two second-order streams meet they become a third-order 
stream (3). This continues until the largest river in the system is reached. 

')D 

ASSESSMENT 
Pose the following scenarios: 
• 	If you were a cartographer. how would you improve these topo­

graphic maps to help you interpret them better? 
• 	If your job was in watershed management, what would you do to 

your watershed to balance the need for open space and economic 
growth? 

• 	Discuss how past, present, and future land use might affect water 
quality and the quality ofland in the watershed. 

EXTENSION 
Challenge the students to develop a "greenway" for their watershed 
by selecting specific tracts ofland that would be the most useful in 
preserving water quality and reduce filtration costs for potable water. 

EMPOWERMENT CHALLENGE 
Arrange for the students to visit a portion of their local watershed to 
try and correlate "real" features with the features that are visible on 
the corresponding topographic map. This process is called "ground­
truthing." 

New Jersey WATERS 

LESSONS FROM OTHER SOURCES 
Beneath the Shell- Topo Trouble 
Sourcebook for Watershed Education ­

Watershed Mapping 
The Ways ofthe Watersheds - Line Up! 
WOW! The Wonders ofWetlands - Over 

Hill &Dale 

REFERENCES 
United States Geologic Survey, Topographic Map Symbols 

instructiolllll pamphlet. 
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Lesson 3 FACT SHEET V 

STATE OF THE WATERSHED 
Awatershed is an area ofland where water drains into an individual stream, lake, or 
other body ofwater. Its boundaries are defined by ridgelines and points ofhigher 
elevations. Awatershed includes all the water systems as well as the land habitats and 
the human environment within its boundaries. The health of a watershed and its 
waterways is determined by the way the natural systems within the watershed are 
handled by humans or altered by natural phenomena. 

( o ( 

(c l 
( ( ( ( 

Every water system can be monitored using a variety ofmethods. Chemical monitor­
ing helps identify the quality of water by analyzing water samples at spedfic loca­
tions. Monitoring the water quality ofa spedfic site over time enables the results to 
be compared and documents any changes. Inferences can be made about the cause/s 
ofany changes that are identified. Biological monitoring focuses on looking at plant 
and animal indicator species (those spedes that are found in a spedfic type of 
habitat). Biologists may conduct biosurveys that collect, process, and analyze aquatic 
organisms, or they may conduct plant diversity surveys. Both ofthese help determine 
the environmental conditions ofthe waterway. Visual assessment of the habitats and 
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become familiar with the physical aspects of the watershed. Comparing the actual 
land and land use to what is shown on a map is called "ground-truthing." Since 
some maps may be outdated or land use has changed at such a rapid rate, informa­

Lesson 3 FACTSHEETU 


State 01 the Watershed 
land use are also important factors in understanding more about the watershed. 
During this phase of monitoring, the watershed boundaries are identified on maps 
and sections of the watershed are walked. This experience enables the monitor to 

tion that was accurate last year may no 
longer be accurate due to new development 
or uses. Being out in the field and reporting 
these inconsistencies to the appropriate 
officials is a way to help keep maps current. 

Acombination of these three methods is the best way 
to obtain a complete picture ofthe health ofa watershed. 
This can be a difficult task if the watershed is large, but methods have been devel­
oped so it can be done in stages and by different people. Standardizing the way 
people do their research allows them to compare results from site to site, season to 
season, and year to year. This kind ofinformation enables residents. planners. 
environmental commission members, and watershed association members to 
compare land use percentages, identify factors that could be affecting the water 
quality ofbodies ofwater, and identify pollution problems. Since all of the water 
systems within a watershed are connected and one affects the other (from headwa­
ters to river mouth), getting a broad picture or "snapshot" ofthe entire watershed 
becomes a cooperative project. 

Each of these methods can be implemented in separate communities but if con­
ducted in concert with each other it helps to identify the "state ofthe watershed." It 
is almost like being the detectives on a case who need to find all the clues, analyze 
the relationships between them. then pull everything together to understand the 
"big picture." 

TAKE ALOOK AT YOUR 
WATERSHED: 
Note the direction that the water 

drains from the land. 
Identify the types of land uses that p

you see in your watershed. 

How do you think these affect 

water quality and habitat quality 

in the watershed? 
e 
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LEsson 3 
(11State of the watershed 	 ,." 

GOAL 

~ TIME 

OBJECTIVES 

SKILLS 

VOCABULARY 

PRIOR KNOWLEDGE 

To observe and record the physical characteristics of a specific 
body of water and the adjacent land in order to create a more 
complete picture of the watershed. 

• (3) 45-minute periods 
• 1full-day field trip 
• group work time 

Students will: 
t/ use maps to ground-truth their watershed 
t/ collect field data using scientific methods 
t/ conduct a visual assessment of a watershed using data 

collection survey forms 
t/ interpret data to help describe the health of the watershed 
t/ present data in project form using technology 
t/ make recommendations about improving their watershed 

observe. gather and interpret data; analyze. synthesize, formulate 
hypotheses. communicate, justify 

ground-truth 
visual assessment 
volunteer monitoring 

Students should have background in: 
• 	 how to use measuring equipment (Note: Ifchemical and biological monitoring 

are going to be done in conjunction with this assessment, students will need to 
know how to conduct the tests. safety considerations for using the chemicals. 
and safe methods for sampling macroinvertebrate popUlations.) 

• how to conduct field research using scientific methods and standards 
• the understanding that various land uses have impacts on water quality 
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CORE CURRICULUM 
CONTENT STANDARDS 

• Cross Content Workplace Readiness 2 (7,9) 3 (7,12,15) 4 (2) 5 (7) 
• Language Arts 3.1 (14-16,18)3.2 (8,9,11) 3.3 (19)3.4 (25) 3.5 (12-14, 17) 
• Moth 4.1 (10-13, 15,16,18) 4.2 (9,10) 4.3 (10,11) 4.4 (7,8,9,10) 4.5 (6-8) 4.6 (14) 4.8 (11) 

4.9 (7,8.11-14.19) 4.10 (9) 4.12 (9,11,18,19) 
• Science 5.1 (4-6.7) 5.2 (8-11,13) 5.5 (6,10,12,14) 5.10 (5,10.14) 5.12 (5-7,9.10) 
• Social Studies 6.7 (9-11,12) 6.9 (5) 
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MATERIALS c:!/ 
o Variety of maps and land use resources induding: 

USGS maps of the watershed 
Local and county road maps 
Land use and zoning maps ~ocal planning office) 
Aerial photographs (Appendix D - Maps) 
Sewer system maps (local water utility) 
Maps showing landfill locations, wastewater 

treatment plants. and stormwater detention 
ponds (local planning office) 


NJ stream map (Appendix D -Maps) 

Shellfishing maps (Appendix D - Maps) 

Bathymetric maps (Appendix D Maps) 


o Watershed survey worksheets' 
Site survey sheet (Student Page #1) 
Stream/River (Packet 1) 

Water Characteristics (Student Page #2) 
Valley ProfIle, Stream Bank. Channel, and Sedi­

ment Characteristics (Student Page #3) 
Watershed, Habitat, and Human Impact Charac­

teristics (Student Page #4) 
Term Description sheet 

Estuary (Packet 2) 
Water Characteristics (Student Page #5) 
Basin, Shoreline. Channel, and Sediment Charac­

teristics (Student Page #6) 
Watershed. Habitat, and Human Impact Charac­

teristics (Student Page #7) 
Term Description sheet 

Pond/Lake (Packet 3) 
Water Characteristics (Student Page #8) 
Basin, Shoreline, and Sediment Characteristics 

(Student Page #9) 
Watershed. Habitat, and Human Impact Charac­

teristics (Student Page #10) 
Term Description sheet 

o Watershed survey equipment (Each packet lists the 
specific equipment needed for studying the site.) 

o 	Clipboards 0 Life Jackets 
o 	Pencils 0 Collecting containers 
o 	Thermometer 0 Measuring stick 
o 	Hydrometer 0 First aid kit 
o Unbreakable white 0 Binoculars (optional) 

container 0 Camera I film (optional) 
o 	Measuring tape 0 Calculator (optional) 
o 	Stop watch 0 Global Positioning 
o 	Long-handled net System (GPS) instru­
o 	Seine net ment (optional) 
o 	Hip waders or boots 

"Based on survey forms designed by USEPA and Global Rivers Environmental 
Education Network 

PREPARA1"ION 
1. 	 Collect as many maps listed under materials as 

possible. 
2. 	 Laminate any that will be taken out into the field. 
3. 	 Select a site(s) for a field trip within the watershed. 

Although one field trip is manageable, consider the 
following: 
• 	 Visit three sites within the same watershed. Have 

the students do a comparison study. 
• 	 Visit one site three times during the school year. 

Space the visits for early fall when water levels 
are usually low, late fall before onset of freezing 
weather but after leaves have dropped, and early 
spring before leaves are out in full and water 
levels are usually high. 

4. 	Visit the site prior to the field trip to determine the 
following logistics of the field trip: 
• 	 site size (how much space will be needed for the 

groups to carry out their research but stilI stay 
within given boundaries) 

• 	 where are the group study areas 
• 	 safety considerations and access to the water 

5. 	Duplicate the appropriate Student Pages for the 
habitat type you will visit: Stream/River (Packet I), 
Estuary (Packet 2), and Pond / Lake (Packet 3). 

PROCEDURE 
Period 1 (pre-field tript 
1. 	Have the students locate the stream, lake. or 

estuary that they will visit on a map. 
2. 	 Instruct the students to delineate its watershed 

boundaries and identify the community or commu­
nities in which it exists or through which it flows. 
Use USGS topographic maps, aerial photographs. 
local and county road maps, land use and zoning 
maps to identify current types ofland use. 

3. 	Discuss the process of ground-truthing. 

Field trip 
1. 	Orient the students to the site using the maps with 

which they are familiar. If at any time during their 
field research they discover something that is not 
on the map. ask them to make note of it on their 
site survey form (ground-truthing). 

2. 	 Have each student complete the Site Survey form 
(Student Page #1). See sample (Figure 3A). 
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LEsson 3 State of the Watershed (continued) 	 Ci-IAP'fER 5 II 

3. 	Group students into teams ofat least six members. 
Divide each team into three groups for data­
gathering purposes. Back in the classroom each 
team will reassemble to compile their information 
and present their summary on the "state of the 
watershed." 

4. 	The three data gathering groups for each team 
include: 

Group A - Water Characteristics 
Group B -Bank. Channel. and Sediment Charac­

teristics 
Group C -Watershed Habitats and Human Impact 

Characteristics 
5. 	Distribute the appropriate data forms and equip­

ment. Review the appropriate Term Description 
sheet. 

Period 2 (post-field trip) 
1. 	 Regroup the students so that each presentation 

group consists of people from all three of the field 
study areas (Water Characteristics; Bank. Channel. 
and Sediment Characteristics; Watershed. Habitat. 
and Human Impact Characteristics). 

2. 	Have each team design a presentation that de­
scribes their observations concerning the health of 
the watershed. This can be done through the visual 
arts. by graphing and reporting data. or by any 
means the team members select. 

3. 	Allow time for group work. 

Period 3 
Have the students present their information to the rest 

of the class. 

FURTHER DISCUSSION 
1. 	What evidence ofhuman activities did you see that 

might affect the watershed and/or the water 
quality of the site's water body? 

2. 	What were potential sources of pollution? Are they 
point source or non-point source pollution? 

3. 	What land use types did you find that could have 
potential impact on water quality? 

4. 	How would you rate the watershed. (Rate from 1 to 
5. 1as excellent and 5 as poor.) Upon what do you 
base your opinion? 

5. 	How does rating the physical aspects of the water 
body help us determine the health of the water­
shed? 

6. 	What field of study would a person pursue if they 
wanted to be involved in watershed management? 

»­
-,'".... 

I~ 	 -< .... 
ASSESSMENT 	 ­'''' Have each team make suggestions for "., 

improving the quality of the watershed and 

discuss actions that they might take to 

improve their watershed. 


EMPOWERMENT CHALLENGE 
• 	Participate in and / or organize a 

community project. Examples: clean-up 
of a stream. lake. estuary, or beach; 
storm drain stenciling; streambank 
stabilization; riparian buffer zone 
planting; or non-point source pollution 
education campaign. 

• 	 Share data and information with 
another school in the watershed. Use the 
Internet to keep a dialogue with a school 
upstream or downstream. 

~ 
LESSONS FROM OTHER SOURCES: 
Hands on Save Our Streams - Explore A 

Watershed, Measuring Stream Health 
Project WET - Sum ofthe Parts 
The Ways ofthe Watersheds - Pond and 

Stream Explorations 
WOW! The Wonders ofWetlands - Run for 

the Border. Water We Have Here? 

REFERENCES 
Mitchell, Mark K. and William B. Stapp. 1996. Field Manual 

for Water QUality Monitoring: An Environmental 
Education Program for Schools. Ann Arbor. Ml: Global 
Rivers Environmental Education Network. 

United States Environmental Protection Agency (USEPA). 
1997. IIblunteer Stl'!'am Monitoring: A Methods Manual 

# 841·B-97{)()3. 


USEPA. 1993. Volunteer Estuary Monitoring: AMethods 
Manual #842-B-93-Q04. 

USEPA. 1991. 1Ib1unteer Lake Monitoring: AMethods Manual 
#44014-91{)()2. 
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LEsson 3 State of the Watershed (continued) 

Each packet contains three student worksheets and a Term Description reference sheet. 

paCHal 1 Freshwater Stream/River (pages 89-100) 
Student Sheets 2, 3, & 4, and Term Descriptions 

paCHal 2 Estuary (pages 101-111) 
Student Sheets 5, 6, & 7, and Term Descriptions 

paCHal 3 Pond/Lake (pages 112-122) 
Student Sheets 8, 9, & 10, and Term Descriptions 

~ 
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NAME: DATE: 

THE STATE OF YOUR WATERSHED 
Site Suruey 
Check the type of water body you are assessing: 

____ Freshwater stream/river 

____ Estuary 

____ Lokelpond 

WATER BODY 

Watershed: 

County &State: 

e Latitude: Longitude: 

Time: 

Weather in the 

past 24 hours: Weather now: 


Storm (heavy rain) 0 0 


Rain (steady rain) 0 0 


Showers (intermittent rain) 0 0 


Overcast 0 0 


Clear J sunny 0 0 


Ground-truthing: Compare your study site to a USGS topo­

graphic map of the area. List any new or changed features, 

developments, etc. that are not on the USGS map. 


• 
Figure 3A 
SAMPLE SITE SKETCH 
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The State 01 Your watershed (continued) 

SITE SKETCH (Refer to Figure 3A on front) 

Create a "bird's-eye" view sketch of your study site. On your sketch, note features that affect habitat, 

such as riilles. runs. pools. ditches. wetlands. dams, tributaries, landscape features, logging paths, 

vegetation, roads, housing. and other types of land use. 


e 
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NAME: 	 DATE: 

Freshwater StreaDl/Riuer 
GROUP 11 Data Form 


Water Characteristics 

Research members: 


Dato recorder: 


Equipment needed: white plastic container, thermometer, measuring tape. object that floats, stopwatch, long­

handled net, hip waders or boots, Freshwater Stream/River Term Descriptions (pages 98 -100) 


L Circle which stream habitats are present (you can circle more than one). See Figure 3B. 


Pool (s) Rime (s) Run (s) 


e 2. APPEARANCE: Use the white container to gather a sample of water. Circle the best description. 

Clear Milky Foamy Turbid 

Dark brown Oily sheen Orange Greenish 

Other color. describe ______________~____ 

3. 	 ODOR: Circle the best description. 


Sewage Chlorine (like a pool) Fishy 


Rotten eggs None Other odor. describe 

Qike sulfur) 

4. 	WATER TEMPERATURE 


Site #1 (at the surface in a sunny area) °c 


Site #2 (at the bottom in a sunny area) °c 


Site #3 (at the surface in a shady area) °c 


Site #4 (at the bottom in a shady area) °c 
 ~ 
~ 

Average temperature (Add the four numbers and divide by 4) 
~ 
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Freshwater StreaDI/Riuer (continued) 

GROUP a Data Form 

Water Characteristics 
5. VOLUME 

a. 	 Measure a length of the stream (stream reach) to calculate volume. ___ft. 

See Figure 3B. 

b. 	 Calculate the average width of the stream reach. 
____ ft.Width at the upstream end ofthe test site 
____ ft.Width at the midpoint of the test site 
____ ft.Width at the downstream end ofthe test site 

____ ft.Average 

c. 	 Calculate the average depth the stream reach. Take six random measurements. 

Depth 1 in. 

Depth 2 in. 

Depth 3 in. 

Depth 4 in. 

Depth 5 in. 

Depth 6 in. 

Average depth in. 

Convert average depth in inches to feet. ft. 

d. 	 Multiply length ofthe test section x overage width x overage depth to detennine 

the volume of water in the test section 

Volume = ____ cu. ft. 

e. 	 Convert cubic feet to gallons. One cubic foot equals eight gallons of water. 

____ gallons of water in the test section 

6. 	WATER VELOOTY 
Measure a 20-foot section ofthe stream (select a site that has a fairly straight run) 

Select a small object that will float (could be stick, leaf. etc.). 

Measure the time it takes the object to float the selected section. 

Repeat this process at least three times and average the times. 

____Time #1 


____Time #2 


____Time #3 


___-,Average (add all the times together and divide by 3): 


Divide the distance (20 ft.) by the average time to detennine the velocity (in feet per second). 


Stream velocity ft./sec.
~ 
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NAME: 	 DATE: 

Freshwater Stream/Riuer 
GROUP III Data Form 
Valley Profile, Stream Bank, Channel, 
and Sediment Characteristics 
Research members: 

Doto recorder: 

Equipment needed: Freshwater Stream/River Term Descriptions (pages 98 - 100), hip waders or boots 

1. 	 From the furthest downstream spot in your study area, look upstream, to the left and to the right to determine 
the stream's valley profIle. Pick the best description from the Term DeSCription sheet. See Figure 3C. 

2. 	 From this same point pick the deSCription that best fits the shape of the stream bank and the channeL 
See Figure 3D. 

a. 	 Stream bank: 

Left bank Right bank 

o Verticalj undercut o 
o Steeply sloping (> 30 degrees) o 
o Gradualj no slope « 30 degrees) o 

b. Estimate how much of your stream j river's bank has been modified by artificial means such as 
concrete, rip rap (broken debris, i.e., concrete, rocks, or brick), imported rock. walls. etc. 

Left bank Right bank 

o Bank 0-25% covered 0 

o Bank 25-50% covered o 
o Bank 50-75% covered o 
o Bank 75-100% covered o 

c. Shape of the channel- circle the best description (width of a channel is from bank to bank, depth 
of a channel is from the top of the bank to the bottom of the channel) 

narrow, deep (width < 6', depth == > 3') 

narrow, shallow (width = < 6'. depth = < 3') 

wide, deep (width = > 6', depth > 3') 

wide, shallow (width = > 6', depth == < 3') 
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FreShwater StreaD1/Riuer (continued) 

GROUP III Data Form 

Valley Profile, Stream Bank, Channel, and Sediment Characteristics 

3. From the same spot, describe the stream side cover. Check "0" if not present, "I" if present, "2" if plentiful. 
a. 	 Along the water's edge and stream bank only: 

Left bank Right bank 

0 1 2 0 1 2 

0 0 0 Trees 0 0 0 

0 0 0 Bushes, shrubs 0 0 0 

0 0 0 Tall grasses, ferns, etc. 0 0 0 

0 0 0 Lawn 0 0 0 

0 0 0 Boulders/rocks 0 0 0 

0 0 0 Gravel/ sand 0 0 0 

0 0 0 Bare soil 0 0 0 

0 0 0 Pavement, structures 0 0 0 

b. 	 From the top of the stream bank out to 25 yards (measure this distance to get a bearing). 
Left bank Right bank 

0 1 2 0 1 2 

0 0 0 Trees 0 0 0 

0 0 0 Bushes, shrubs 0 0 0 

0 0 0 11111 grasses, ferns, etc. 0 0 0 

0 0 0 Lawn 0 0 0 

0 0 0 Boulders/rocks 0 0 0 

0 0 0 Gravel/ sand 0 0 0 

0 0 0 Bare soil 0 0 0 

0 0 0 Pavement, structures 0 0 0 

4. Circle the category that best describes the percentage of shade that the stream receives: 

0% 25% 	 75% 100% 

5. From the same point in your study site, look upstream. Check "0" if the condition not present, "I" if there is 
low to modemte impact and "2" if there is moderate to high impact. 


Left bank Right bank 


012 	 Stream Banks 012 

000 Natural stream side plant cover degraded 000 

o o o Banks collapsed I eroded o o o 
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GROUP Ii) Data Form 

Valley Profile, Stream Bank, Channel, and Sediment Characteristics 

5. (continued) From the same point in your study site, look upstream. Check "0" if the condition not present, 
"1" if there is low to moderate impact and "2" ifthere is moderate to high impact. 

Left bank Right bank 
0 1 2 0 1 2 

0 0 0 Garbage I junk present 0 0 0 

0 0 0 Foam or sheen on bank 0 0 0 

Stream Channel 

0 0 0 Mud, silt, or sand in or entering the stream 0 0 0 


0 0 0 Garbage I junk present 0 0 0 


Other 

0 0 0 Yard waste on bank (grass clippings, leave piles) 0 0 0 


0 0 0 Livestock in or with unrestricted access to stream 0 0 0 


0 0 0 Actively discharging pipets} 0 0 0 


0 0 0 Other pipets) entering the stream 0 0 0 


0 0 0 Ditches entering the stream 0 0 0 


6. Investigate the stream bottom along the edges and in the middle (if possible). Check the description that 
best fits the stream bottom particles that you find: 

noneflittle some 

Silt/Clay/Mud o o 
Sand (up to 0.1" in diameter) o o 
Gravel (0.1" to 2" in diameter) o o 
Cobbles (2" to 10" in diameter) o o 
Boulders (over 10" in diameter) o o 
Bedrock (solid rock) o o 

7. 	 Are there logs or large woody debris in the stream? 

None Some Plentiful 

8. Is there naturally-occurring organic material ~eaves. twigs, etc.} in the stream? 

None Some Plentiful 

most 

o 

o 

o 

o 

o 

o 

~ 
~ 
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NAME: 	 DATE: 


FreShwater Stream/Riuer 
GROUP [I Data Form 
Watershed, Habitat, and Human Impact 
Characteristics 
Research members: 

Dato recorder: 

Equipment needed: long-handled net, collecting container, binoculars, variety of animal and plant identification 
guides, Freshwater Stream/River Term Descriptions (pages 98 - 100) 

L 	 Determine where the location ofyour study site is in the watershed by looking at your maps. 
Circle the best answer. 

Upper watershed Middle watershed Lower watershed 
(nearest to the headwaters) 

2. 	 Walk as much ofthe study site as possible observing not only the stream itself, but also the habitat surrounding 
the stream to note the following: 
Check "I" ifpresent, "2" ifclearly having an impact on the stream. If "2" describe what that visible impact is. 

1 2 ResidentioJ Impact (desaibet 

0 0 Single-family housing ___________________~___ 

0 0 	 Multifamily housing (condos, apartments) ______________ 

0 0 Lawns 

0 0 Commercial/institutional (schools, hospitals) _____________ 
Other______________________________0 0 

1 2 Roads. etc. Impact 

0 0 Paved roads or bridges ___________________________ 

Unpaved roads __________________________0 0 


0 0 Other 


1 2 Construction underway on: Impact 


0 0 Housing development _________________________ 
 o 
0 0 	 Commercial development ~______________________ 

0 0 	 Road bridge construction or repair ___________________ 

Other_________- ___--________________0 0 
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FreShwater StreaDl/Riuer (continued) 

GROUP mData Form 

Watershed, Habitat, and Human Impact Characteristics 

2. (continued) 
Check "1" if present, "2" if clearly having an impact on the stream. If "2" describe what that visible impact is. 

1 2 Agricultural Impact 
CJ CJ Grazing land _____________~_________~__ 

CJ CJ Feeding lots or animal holding areas 


CJ CJ Cropland 


CJ CJ Inactive agricultural lands ! fields 


CJ CJ Other 


1 2 Recreation Impact 

CJ CJ Power boating 

CJ 0 Golfing 

CJ CJ Camping 

CJ CJ Swimming! fishing! nonmotorized boating 

CJ CJ Hiking ! paths 

CJ 0 Other 

1 2 Other Impact 

0 CJ Mining or gravel pits 

CJ 0 Logging 

0 0 Industry 

CJ CJ Above ground storage tanks 

CJ 0 Trash dump 

CJ CJ Landfill 

3. Rate the following from most (1) to least (5). Approximate the percentage ofland use in and 
around the study site: 

Residential % 

__ Open space (parkland, forest, protected land) % 

__ Commercial! industrial % 

__Roads, parking lots % 

__Agricultural! rural % 
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FreShwater Streall1/Riuer (continued) 

GROUP rI Data Form 

Watershed, Habitat, and Human Impact Characteristics 

4. 	 Note the types and number of structures that alter the natural stream flow (hydrologic modifications): 

None Dams __ Bridges 

Waterfalls 	 Stream fords Beaver dams 

5. Check the categories that best describe the general appearance ofthe waterway and surrounding habitat: 
Q 	 Litter: 


Q No litter visible 


Q Small litter occasionally (e.g., cans, paper, etc.) 


Q Small litter common 


Q Large litter occasionally (e.g., tires, carts, etc.) 


Q Large litter common 


Q 	 Erosion: 

Q No stream bank erosion or areas of erosion very rare 

Q Occasional areas of stream bank erosion 

Q Areas ofstream bank erosion common 

Q Artificial stream bank stabilization present (concrete walls, rip rap, etc.) 

Q 	 Special problems (note in detail in comment section): 

o 	 Spills of chemicals, oil, etc. 

o 	 Fish kills 

o Wildlife, waterfowl kills 


Q Flooding 


Q Periods of no flow 


---------L."--"--..._llIllijlfllli"HllIh~1 "'. _lj<l&liImlan 

COMMENTS on special problems: 
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Freshwater StrealD/Riuer (continued) 

GROUP fI Data Form 

Watershed, Habitat, and Human Impact Characteristics 

6. VISUAL BIOLOGICAL SURVEY 
a. 	 Wildlife in or around the water body -look for actual animals or animal evidence (e.g., footprints, 

feathers, scat, shells. etc.). Check all that apply and identify species ifpossible. 
o 	 Amphibians 
o 	 Waterfowl (or other birds) 
o 	 Reptiles 
o 	 Mammals 
o 	 Inveterbrates (mussels. clams. etc.) 

Fish in the stream? If possible. use net. (check all that apply): 
o 	 No 0 Small (1-2") 
o 	 Yes, but rare 0 Medium (3-6") 
o 	 Yes. abundant 0 Large (7" and above) 

Are there any barriers to fish movement? 
o 	 None ODoms 
o 	Beaver dams o Road barriers 
o 	 Waterfalls > 1foot o Other (explain) 

b. 	 Aquatic plants (circle the best answer for each line): 

None Some Plentiful 


Attached Free-floating 


Extent of algae (check all that apply): 
1. 	 Are the stones. twigs or other material that is underwater coated with algal slime? 

Circle the best answer for each line. 

None Some Plentiful 

Light coating Heavy coating (can hardly see the object) 

Brownish Greenish Other color, describe 

2. 	 Are there string-like (filamentous) algae? Circle the best answer for each line. 

None Some Plentiful 

Brownish Greenish Other color, describe 

3. 	 Are there any clumps or mats of algae floating on the water's surface? 

Circle the best answer for each line. 


None Some Plentiful 

Brownish Greenish Other color, describe 
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Freshwater stream/River 
TERM DESCRIPTIONS 

Water Characteristics 
Stream habitats 
Pool deep area with slow water 

Riffle - shallow areas with fast water running over rocks 

Run - deep area with fast water, but no turbulence 

Figure 38 

Water Appearance (possible causes) 

Clear - colorless. transparent 

Milky cloudy-white or gray. not transparent; might be natural or due to pollution 

Foamy - might be natural or due to pollution, generally detergents or nutrients 

Turbid - cloudy brown due to suspended silt or organic materials (could be due to soil erosion) 

Dark brown - might be from acids being released into the stream due to decaying plants (tannins) 

Oily sheen multicolored reflection (might be oil or gasoline floating on the surface from fuel line leaks, underground 

storage tank leaks, runoff from parking lots and roads). Note: Some sheens are naturally occurring. 

Orange might indicate acid drainage or high iron content in the soil 

Green - might indicate excess nutrients 

Water Odor (possible causes) 

Sewage - might indicate human waste material 

Chlorine - might indicate over-chlorinated sewage treatment I water treatment plant or swimming pool discharges 

Fishy might indicate excessive algal growth or dead fish 

Rotten eggs - might indicate sewage pollution 

New Jersey WATERS 
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glacially scoured 

LEsson 3 - paellet 1 

FreShwater Stream/RIUer (continued) 

Water temperature hQS a direct effect on the Qmount of dissolved oxygen in the WQter thQt is QVQilQble for 
QquQtic orgQnisms. Oxygen dissolves more eQsily in cooler WQters thQn in WQrmer WQters. 

Water velocity chQnges by seQson, storm event, Qnd percent of runoff from the IQnd. The Qmount ofwQter in 
QstreQm chQnnel Qffects bQnk erosion, how eQsy or difficult it is for QnimQls to live in the streQm, Qnd the percent 
of woody debris Qnd orgQnic materiQls present in the streQm. 

Water volume helps determine whether there will be streQm bQnk erosion. High volume mQY scour stream 
bQnks, expose tree roots, Qnd increQse sediments entering the WQter system. Low volume mQY increQse the 
concentrations ofpollutQnts Qnd raise WQter temperature. 

Valley Profile, Stream Bank, Channel, 
and Sediment Characteristics 

Valley Promes 

V 
V-shaped valley 
indicates a 
young stream 

floodplain valley 
indicates a mature 
stream or river 
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FreShwater StrealD/Riuer (continued) 

TERM DESCRIPTIONS 

Stream bonk 

Vertical or Undercut 
Figure 3D 

Steeply Sloping 

Gradual 

Stream side cover helps detennine the quality and extent of the habitats next to a stream. 

The degree of stream shading from a forested canopy helps detennine the temperature of the water. It also 
detennines how much habitat there is for aquatic animals and those land animals that use the stream. Leaves 
from overhanging vegetation add organic matter to the stream which provides protection for aquatic animals and 
insects. Decomposition of this organic matter is the basis of the aquatic food chain. 

Watershed, Habitat, and Human Impact 
Characteristics 
Land Use 
Different land uses allow for varying amounts of water to filter through the soil. Pervious surfaces include 
undeveloped land like forests. fields. agricultural areas and parks. Impervious surfaces include anything that does 
not allow water to get back into the soil such as parking lots. roads, and buildings. 

Aquatic Plants 
Streams with a high percentage ofrooted aquatic vegetation may indicate high amounts of nutrients (organic 
matter or fertilizer). Streams without plants may indicate high levels of acid or toxic pollutants. 

Algae Growth e 
Algae are simple plants that do not grow true roots, stems, or leaves. They live mainly in water and are important 
to the aquatic food chain. An abundance of algae may indicate excess nutrients (organic matter or fertilizers). 
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NAME: DATE: 

Estuary 
GROUP 11 Data Form 
Water Characteristics 

Research members: 


Data recorder: 


Equipment needed: white plastic container, thermometer, hydrometer/thermometer, hydrometer conversion 

table. boots or hip waders, life jackets, Estuary Term Descriptions (pages 110 and 111) 

1. WATER APPEARANCE: Use the white plastic container to gather a sample ofwater. Circle the best description. 

Green Yellowfbrown Red/yellow 

Various colors Rainbow Other color, describe ------ ­

2. ODOR: Circle the best description. 

None Sewage Oily Fishy Rotten eggs ~ike sulfur) 

Salty Other odor, describe__________________ 

3. WATER SURFACE CONDmONS: Circle the best description. 

Calm Ripples Swells (rolling waves) 

4. WATER TEMPERATIJRE 

Site #1 (at the surface) 

(at the bottom) 

Site #2 (at the surface) 

(at the bottom) 

Average temperature 

Choppy (white caps) 
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Esluaru (continued) 

GROUP B Data Form 

Water Characteristics 

5. 	 SALINITY 
Fill a clear container with water from the estuary. place the hydrometer (measures specific gravity) and a 
thermometer into the container. Do not let them touch. Wait until the hydrometer stabilizes before taking a 
reading. (Note: Some hydrometers have built-in thermometers.) 

Record the temperature 

Record the specific gravity on the hydrometer 

IMPORTANT: Read the hydrometer at the bottom ofthe curvature of water, not where the curvature of the 
water touches the glass. Use a hydrometer conversion table to calculate the salinity ofthe water. 

Salinity ___0/00 (ppt) 

~ 

~ 

~ 
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NAME: 	 DATE: 

Estuaru 
GROUP IIData Form 
Basin, Shoreline, Channel, 
and Sediment Characteristics 
Research members: 

Data recorder: 

Equipment needed: measuring tape, yardstick. hip waders or boots. 2sticks or poles with a tether attached to 
each. Estuary Term Descriptions (pages 110 and 111) 

1. 	 TIDAL OfANGE tFLuxt -Dp this immediately upon arriving at your study site. Tie one end of the tether to the 
pole and secure the other end of the tether to a site on land that will be unaffected by the tide. This ensures 
that if the tide rises a lot. the pole will be able to be retrieved. 

a. 	 Horizontal change: Insert a stick into the estuary mud at the edge of the water and note the time. 
When you leave measure the distance from the water's edge to the stick to determine the distance 
the tide had risen / fallen horizontally. 

b. 	 Vertical change: Insert a stick into the estuary mud (at least 2 feet from the shoreline into the water). 
Measure from the top of the stick to the water's surface. When you leave. measure the distance that 
the tide has risen / fallen vertically. 

Vertical Change ___feet 

Horizontal Change ___feet 

2. 	 Choose a point in your study area to make your observations. Pick the description that best fits the shoreline 
and the channel (if applicable) ofyour study area. See Figure 3E. 

a. 	 Shoreline: 

o 	vertical/undercut 

;:) 	 Steeply sloping (> 30 degrees) 

o 	Gradual / no slope « 30 degrees) 

b. 	 Estimate how much of the shoreline has been modified by artificial means such as concrete. rip rap 
(broken debris, Le.• concrete. rocks. or brick), imported rock, walls, bulkheading. etc. 

o 	Bank 0-25% covered 

o 	Bank 25-50% covered 

o 	Bank 50-75% covered 

o 	Bank 75-100% covered 
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Estuaru (continued) 

GROUP IIIData Form 

Basin, Shoreline, Channel, and Sediment Characteristics 

3. From the same spot, describe the shoreline cover. Check "0" if not present, "1" if present, "2" if plentiful. 
a. Along the water's edge only: 

0 1 2 

Trees 0 0 0 

Bushes, shrubs 0 0 0 

Tall reeds (Le.• phragmities, etc.) 0 0 0 

Salt marsh grasses 0 0 0 

Lawn 0 0 0 

Boulders/rocks 0 0 0 

Gravel/ sand 0 0 0 

Bare soil 0 0 0 

Sand 0 0 0 

Pavement, structures 0 0 0 

b. Measure inland from the shoreline 25 yards. 

0 1 2 

Trees 0 0 0 

Bushes, shrubs 0 0 0 

Tall reeds (Le., phragmities. etc.) 0 0 0 

Salt marsh grasses 0 0 0 

Lawn 0 0 0 

Boulders/rocks 0 0 0 

Gravel/ sand 0 0 0 

Bare soil 0 0 0 

Sand 0 0 a 
Pavement, structures 0 0 a 
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Estuaru (continued) 

GROUP III Data Form 

Basin, Shoreline, Channel, and Sediment Characteristics 

4. Investigate the estuary bottom along the edges and in the middle (if possible). Check the description 
that best fits the bottom particles that you find: 

noneflittle 
Organic matter (leaves. etc.) 0 

Silt/Clay/Mud 0 

Sand (up to 0.1" in diameter) 0 

Gravel (0.1" to 2" in diameter) 0 

Cobbles (2" to 10" in diameter) 0 

Boulders (over 10" in diameter) 0 

Bedrock (solid rock) 0 

5. Are there logs or large woody debris in the estuary? 

o None o Some 

some most 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

o plentiful 

6. Is there naturally-occurring organic material (leaves. twigs. mats of grasses, etc.) in the estuary? 

o None o Some o plentiful 

7. Check "0" if the condition is not present, ''I'' ifthere is low to moderate impact, and "2" if there is 
moderate to high impact. 

Shoreline 

Natural plant cover degraded 

Banks collapsed / eroded 

Garbage / junk present 

Foam or sheen on bank 
Estuary chonne! 

Other 

Mud, silt. or sand in or entering the stream 


Garbage / junk present 


Yard waste on bank (grass clippings, leaf piles) 


Livestock in or with unrestricted access to water 


Actively discharging pipets) 


Other pipets) entering the water 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 2 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
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NAME: 	 DATE: 

Estuaru 
GROUP [I Data Form 
Watershed, Habitat, and Human Impact 
Characteristics 
Research members: 

Data recorder: 

Equipment needed: boots and hip waders, seine net, collecting container. binoculars. Estuary Term Descriptions 
(pages 110 and 111). fish identification key. estuarine plant life key 

1. 	 Determine where the location ofyour study site is in the watershed. Circle the best answer. 

Upper watershed Middle watershed Lower watershed 
(nearest to the headwaters) 

2. 	 Walk as much ofthe study site as possible observing not only the estuary itself but also the habitat surrounding 
the estuary to note the following. Circle which estuarine habitats are present (you can circle more than one). See 
Figure 3£ 

Salt Marsh 	 Open bay Creeks 

Submerged Aquatic Vegetation (SAV) beds 	 Salt pannes (shallow ponds) 

SAFETVPRECAU'J!fONS 
Estuarine habitatSC~~bedifficult toexplore.a~et~~eunpredicta))1~n~~()ftheSaltmarsh~~9. 
Be aware of dro~Qffs~rthe water's edge.~i7~~y,tl1e,ta1ler~e~1'?f~:tlieVietteryonrfeet~ 
get. Do not walkintospltpannes * the mud canbe~p<mdQiffici.Il1:togeto1l,t()fonceyouarestuoc 

3. Check "1" if present, "2" if clearly having an impact on the estuary. If "2" describe what that visible impact is. 

1 2 Residential Impact (desaibe) 

0 0 Single-family housing 

0 0 Multifamily housing (condos, apartments) 

0 0 Lawns 

0 0 Commercial/institutional (schools, hospitals) 

0 0 Other 

New Jersey WATERS 

'~l_"""". " II 



~~NT i: ...
il 

LEsson 3 - PacHet 2IlsT~~E I 
:~Ie = ~ · 

Estuaru (continued) 

GROUP II Data Form 

Watershed, Habitat, and Human Impact Characteristics 

3. (continued) 
Check "1" ifpresent, "2" if clearly having an impact on the estuary. If "2" describe what that visible impact is. 

1 2 Roods, etc. Impact 


0 0 Paved roads or bridges 


0 0 Unpaved roads 


0 0 Other 


1 2 Construction underway on: Impact 

0 0 Housing development 

0 0 Commercial development 

0 0 Road bridge construction or repair 

0 0 Other 

1 2 Agricultural Impact 

0 0 Grazing land 

0 0 Feeding lots or animal holding areas 

0 0 Cropland 
~-..~-

0 0 Inactive agricultural lands I fields 

0 0 Other 

1 2 Recreation Impact 

0 0 Power boating 

0 0 Golfing 

0 0 Camping 

0 0 Swimming I fishing I nonmotorized boating 

0 0 Hiking I paths 

0 0 Other 

1 2 Other Impact 

0 0 Mining or gravel pits 

0 0 Logging 

0 0 Industry __ 

0 0 Above ground storage tanks 

0 0 Trash dump 

Landfill0 0 
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Esluaru (continued) 

GROUP IIData Form 

Watershed, Habitat, and Human Impact Characteristics 

4. Rate the following from most (1) to least (5). Approximate the percentage ofland use in and around the study site: 
Residential % 


__ Open space (salt marsh, parkland, forest, protected land) % 


__Docks! marinas % 


__ Commercial! industrial % 


__ Roads, parking lots % 


__Agricultural/rural % 


Other % 

5. Check the categories that best describe the general appearance of the waterway and surrounding habitat: 
o Litter: 

o No litter visible 

o Small litter occasionally (e.g., cans, paper. etc.) 

o Small litter common 

o Large litter occasionally (e.g.. tires, carts, etc.) 

o Large litter common 

o Erosion: 

o No shoreline erosion or areas of erosion very rare 

o Occasional areas of shoreline erosion 

o Areas of shoreline erosion common 

o Artificial shoreline stabilization present (concrete walls, rip rap, bulkheading. etc.) 

o Special problems (note in detail in comment section): 

o Spills of chemicals, oil, etc. 

o Fish kills 

o Wildlife. waterfowl kills 

o Flooding 

COMMENTS on special problems: 

e 
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Estuary (continued) 

GROUP [I Data Form 

Watershed, Habitat, and Human Impact Characteristics 

5. VISUAL BIOLOGICAL SURVEY 
a. 	 Wildlife in or around the water body -look for actual animals or animal evidence (e.g.• footprints, 

feathers, scat. shells. etc.). Check all that apply and identify species if possible. 

0 Amphibians 

0 Waterfowl (or other birds) 

0 Reptiles 

0 Mammals 


0 Invertebrates (crabs, etc.) 


Fish in the estuary? (if possible. use seine net) 
Use the fish identification key to identify the species that are present. Record the species type, approxi­

mate number ofeach species. and average length of the individuals. 

b. Vegetation 
Use the estuary plant life key to help identify key species, note which are present and what their degree 

of coverage is 

o Rooted plants 

Upland species ---_% 

____ 0/0Wetland species 

o Submerged Aquatic vegetation beds (check if present) 

o Seaweeds (check if present) 

o Rockweed - attached to any hard substrate including piers, concrete, shells. etc. 

o Sea lettuce - originally attached. but often found free-floating 

o Green hollow weed (intestinalis) -long, stringy algae 
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Estuary 
TERM DESCRIPTIONS 

Water Characteristics 
Water Appearance (possible causes) 

Red/yellow - presence of algae or dinoflagellates 

Green - presence of phytoplankton 

Tea colored presence of peat or dissolved organic material 

Rainbow - oil slick on the surface or naturally occurring plant breakdown 

Water Odor (possible causes of odor) 

Sewage - human waste or farm animal waste 

Chlorine - overchlorinated waste water treatment discharge 

Fishy - excessive algal growth. dead fish 

Rotten eggs sewage pollution or natural breakdown of plant materials 

Seaweedy - usually considered healthy 

Water Temperature has a direct effect on the amount of 
dissolved oxygen in the water available for aquatic organisms. 

surface Conditions 
Figure 3EHow well the surface waters mix has a direct effect on the amount of 

dissolved oxygen in the water available for aquatic organism. Waves. 
water flow. current direction. and speed all playa part in how the 
surface waters mix. 

Undercut
Basin, Shoreline, 
Channel, and Sediment 
Characteristics 

Steeply Sloping 
Channel and Shoreline bonks 

Gradual 
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Estuary (continued) 

TERM DESCRIPTIONS 

Watershed, Habitat, and Human Impact 
Characteristics 
Estuary Habitats 

Figure 3F 

'---------Salt Marsh ------' 

Land Use 
Different land uses allow for varying amounts of water to filter through the soil. Pervious surfaces include 
undeveloped land such as forests, fields, agricultural areas and parks. Impervious surface include anything that 
does not allow the water to get hack into the soil such as parking lots. roads, and buildings. 

Vegetation 
1. 	 Rooted Plants 

• 	 Upland species are those plants that require drier, more stable soil. Typically they require freshwa­
ter and cannot tolerate salt water. 

• 	 Wetland species are adapted to live in wet areas that are subject to tidal change. In this instance. 
these plants must be able to survive dry periods (when the tide is out). tidal fluctuations (high 
tide. severe storm tides), and salt. 

2. 	 Submerged Aquatic Vegetation (SAV) are beds of plants that have roots and grow underwater. These beds 
are extremely important habitat to young fish, crabs. and other aquatic animals. 

3. 	 Seaweeds are algae. They have no roots, stems, or leaves. Some are anchored in place. some get knocked 
loose and float freely. Seaweeds are important habitat for aquatic animals. 

<­.--' 
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NAME: 	 DATE: 

pond/LaKe 
GROUP 11 Data Form 
Water Characteristics 
Research members: 

Data recorder: 

Equipment needed: white plastic container, thermometer. boots or hip waders. life jackets. rope with one-foot 
increments. pondflake map. fishing map showing depth. boat, dock, Pond / Lake Term Descriptions (pages 121 and 122) 

1. Circle which type of water body is being studied. Pond Lake 

2. 	 Circle which pond flake habitats are present (you can circle more than one). See Figure 3G. 

Marsh Swamp Open water Feeder stream Springs 

3. 	Determine how water gets into the lake or pond. Circle the best answer/so 

Feeder stream Rainwater / meltwater Spring Pipes 

4. 	 Determine how water leaves the lake or pond. Circle the best answer/so 

Stream Evaporation Pipes 

5. 	 APPEARANCE: Use the white plastic container to gather a sample of water. Circle the best description. 

Clear Milky Foamy 1\lrbid 

Dark brown Oily sheen Orange Greenish 

Other color, describe ____________ 

6. 	ODOR: Circle the best description. 

Sewage Chlorine (like a pool) Fishy 

Rotten eggs None Other odor. describe ____________ 
(like sulfur) 
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',."­pond/LaB8 (continued) (I' 

GROUP a Data Form 
»Water Characteristics (I',." 
:z

7. WATER TEMPHRA11.JRE: (I',." 
Site #1 (at the edge) 	 °c o 

." 

(2 feet from the edge) .",,­»____ oC(5 feet from the edge - using waders, from a dock or a boat) ,"",." 
Site #2 (at the edge) 

Site #5 (2 feet from the edge) 

(5 feet from the edge -using waders, from a dock or a boat) °C 

Average temperature 

(Add the six numbers and divide by 6) 

8. 	 Determine the volume of water in the pond flake: (Ifactual measurements cannot be taken, estimate 
distances or determine those from a map.) 

a. Radius - take three measurements 

R1 ____.ft. R2 	 R3 

Average radius ____... (Rl + R2 + R3 divided by 3) 

b. Circumference 

C=rx1t 
c. Depth take six measurements along one radii. 

____..ft ___-'ft. ____..ftDl 	 D2 D3 

D4 ____.ft. D5 __~ft. D6 ____.ft. 

Average depth ____.ft. (01 + D2 + D3 + D4 + D5 + D6 divided by 6) 

To detennine the volume, multiply the average depth by the circumference 

Volume of the pond flake ____cubic feet 

f) 
gr 
[@] 
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NAME: 	 DATE: 

Pond/LaliB 
GROUP IIIData Form 
Basin, Shoreline, Channel, 
and Sediment Characteristics 
Research members: 

Data recorder: 

Equipment needed: hip waders or boots, measuring stick, rope with one-foot increments, pondllake map, fishing 
map showing depth, boat, dock, Pond I Lake Term Descriptions (pages 121 and 122) 

1. Choose a point in your study area to make your observations. Pick the description that best fits the shoreline. 
See Figure 3H. 

a. 	 Overall shape of the pond I lake. Check the best description. 

o 	 Circular o Irregular with coves and inlets 

b. 	 Shoreline 

o 	 Vertical/ undercut 

o 	 Steeply sloping (> 30 degrees) 

o 	 Gradual! no slope « 30 degrees) 

c. 	 Estimate how much of your pond/lake's bank has been modified by artificial means such as con­
crete, rip rap (broken debris, i.e., concrete, rocks. or brick), imported rock, walls. bulkheading, dams, 
etc. (check the best description) 

o 	 Bank 0-25% covered 

o 	 Bank 25-50% covered 

o 	 Bank 50-75% covered 

o 	 Bank 75-100% covered 

~ 
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GROUP III Data Form 

Basin, Shoreline, Channel, and Sediment Characteristics 
2. From the same spot, describe the natural shoreline cover. Check "0" ifnot present, "1" ifpresent, "2" ifplentiful. 

a. 	 Along the water's edge only: 

To the left ofwhere you are standing To the right 

0 1 2 0 1 2 


0 0 0 Trees 0 0 0 


0 0 0 Bushes, shrubs 0 0 0 


0 0 0 Tall grasses, ferns, etc. 0 0 0 


0 0 0 Lawn 0 0 0 


0 0 0 Boulders/rocks 0 0 0 


0 0 0 Gravel/ sand 0 0 0 


0 0 0 Bare soil 0 0 Cl 

0 0 0 Pavement, structures 0 0 0 

b. 	 From the water's edge measure inland to 25 yards. 

10 the left of where you are standing 10 the right 

0 1 2 0 1 2 


0 0 0 Trees 0 0 0 


0 0 0 Bushes, shrubs 0 0 0 


0 0 0 Tall grasses, ferns, etc. 0 0 0 


0 0 0 Lawn 0 0 0 


0 0 0 Boulders/rocks 0 0 0 


0 0 0 Gravel/ sand 0 0 0 


0 0 0 Bare soil 0 0 0 

0 0 0 Pavement, structures 0 0 0 

3. Circle the number that best describes the percentage of shade that the overall pond flake receives: 

0% 25% 50% 75% 100% ~ 
U 
~ 
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pond/Lalla (continued) 

GROUP IIData Form 

Basin, Shoreline, Channel, and Sediment Characteristics 

4. 	 From the same point in your study site observe as much ofthe shoreline as you can. Check "0" if the condition is 
not present, "1" if there is low to moderate impact, and "2" if there is moderate to high impact. 

Left bank Right bank 

0 1 2 0 1 2 

ShoreUne 
0 0 0 Natural pond I lake plant cover degraded 0 0 0 


0 0 0 Banks collapsed / eroded 0 0 0 


:.l 0 0 Garbage / junk present 0 0 0 


0 0 0 Foam or sheen on bank 0 0 0 


Other 

0 0 0 Yard waste on bank (grass clippings, leaf piles) 0 0 0 


0 0 0 Livestock in or with unrestricted access to the pond I lake 0 0 0 


0 0 0 Actively discharging pipe(s) 0 0 0 


0 0 0 Other pipe (s) entering the pond / lake 0 0 0 


0 0 0 Ditches entering the pond / lake 0 0 0 


5. 	 Investigate the pond/lake bottom along the edges and in the middle (if possible). Check the deSCription that best 
fits the stream bottom particles that you find: 


none/little some most 


Silt/Clay/Mud 	 0 0 0 

Sand (up to 0.1" in diameter) 0 0 0 

Gravel (0.1" to 2" in diameter) 0 0 0 

Cobbles (2" to 10" in diameter) 0 0 0 

Boulders (over 10" in diameter) 0 0 0 

Bedrock (solid rock) 	 0 0 0 

6. 	Are there logs or large woody debris in the pond/lake? 

None Some Plentiful 

7. Is there naturally occurring organic material (leaves, twigs, etc.) in the pond/lake? 

None Some Plentiful 
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NAME: 	 DATE: 

pond/Lalie 
GROUP DI Data Form 
Watershed, Habitat, and Human Impact 
Characteristics 
Research members: 

Data recorder: 

Equipment needed: long-handled net, collecting container, binoculars. a variety of field identification guides, 
Pond I Lake Term Descriptions (pages 121 and 122) 

1. 	Determine where the location of your study site is in the watershed. Circle the best answer. 

Upper watershed Middle watershed Lower watershed 
(nearest to the headwaters) 

2. 	 Identity the lake or pond's subwatershed on a topographic map. Calculate what percentage of the larger 

watershed it represents. % 

3. 	 Walk as much ofthe study site as possible observing not only the open water, but also the habitat surrounding 
the pond or lake to note the following land use: 
Check "1" ifpresent, "2" if clearly having an impact on the stream. If "2" describe what that visible impact is. 

1 2 Residential Impact (describe) 
Q Q Single-family housing ________________________ 

Q Q 	 Multifamily housing (condos, apartments) __________________ 

Q Q Lawns 
Q Q Commercial I institutional (schools, hospitals) ________________ 

Q 0 

1 2 Roads, etc. 	 Impact 

Q Q Paved roads or bridges _~_____________________ 

Q Q Unpaved roads _______________________ 

Q 0 Other 
-----------------.~---------------

1 2 	 Construction underway on: Impact 

o 0 Housing development _________________________ 

Q Q Commercial development _____________________ 

o 	 0 Road bridge construction or repair _________________ 
Other____________________________Q Q 

» 
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pond/LaMB (continued) 

GROUP IIData Form 

Watershed, Habitat, and Human Impact Characteristics 

3. (continued) 
Check "I" if present, "2" if clearly having an impact on the stream. If"2" describe what that visible impact is. 

1 2 Agricultural Impact 

o 0 Grazing 
o 0 Feeding lots or animal holding areas __________________ 

o 0 Cropland______~______~____________ 

o 0 Inactive agricultural lands {fields __________________ 
o 0 Other _______________________~___ 

1 2 Recreation Impact 


0 0 Power boating 


0 0 Golfing 


0 0 Camping 


0 0 Swimming {fishing {nonmotorized boating 


0 0 Hiking { paths 


0 0 Other 


1 2 Other Impact 

0 0 Mining or gravel pits 

0 0 Logging 

0 0 Industry 

0 0 Above ground storage tanks 

0 0 Trash dump 

0 0 Landfill 

4. Rate the following from most (1) to least (5). Approximate the percentage ofland use in and around the study site: 

Residential % 

__ Open space (parkland, forest, protected land) % 

__ Bathing Beaches % 

Docks {marinas % 

__ Commerdal { industrial % 

__ Roads, parking lots % 

__Agricultural { rural % 

New Jersey WATERS 
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pond/Lalla (continued) 

GROUP 1IData Form 

Watershed, Habitat, and Human Impact Characteristics 

5. Note the types and number of structures that alter the pond flake's natural boundaries (hydrologic modifications): 

None Dams __Bridges 

__Culverts Beaver dams Storm water drains 

6. Check the categories that best describe the general appearance ofthe pond flake and surrounding habitat: 
o Litter: 

o No litter visible 

o Small litter occasionally (e.g., cans, paper, etc.) 

o Small litter common 

o Large litter occasionally (e.g., tires, carts, etc.) 

o Large litter common 

o Erosion: 

o No bank erosion or areas of erosion very rare 

o Occasional areas ofbank erosion 

o Areas of bank erosion common 

o Artificial bank stabilization present (concrete walls, rip rap, etc.) 

o Special problems (note in detail in comment section): 

o Spills of chemicals, oil, etc. 

o Fish kills 

o Wildlife, waterfowl kills 

o Flooding 

o Lowwater 

COMMENTS on special problems: 

» 
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pond/Lalle (continued) 

GROUP [I Data Form 

Watershed, Habitat, and Human Impact Characteristics 

7. 	 VISUAL BIOLOGICAL SURVEY 
a. 	 Wildlife in or around the water body -look for actual animals or animal evidence (e.g.. footprints. 

feathers. scat, shells, etc.). Check all that apply and identifY species if possible. 

0 Amphibians 

0 Waterfowl (or other birds) 

0 Reptiles 

0 Mammals 


0 Invertebrates (mussels. clams, etc.) 


Fish in the pond / lake? If possible, use net. (check all that apply): 
o 	 No 0 Small (1-2") 
o 	Yes, but rare 0 Medium (3-6") 
o 	 Yes. abundant 0 Large (7" and above) 

b. 	 Aquatic plants (mark all that apply): 

None Some Plentiful 


Attached Free-floating 


Extent ofalgae (check all that apply) 
1. 	 Are the stones, twigs or other material that is underwater coated with algal slime? 

Circle the best answer for each line. 

None Some Plentiful 

Light coating Heavy coating (can hardly see the object) 


Brownish Greenish Other Color. describe 


2. 	 Are there string-like (fIlamentous) algae? Circle the best answer for each line. 

None Some Plentiful 


Brownish Greenish Other Color. describe 


3. 	 Are there any clumps or mats ofalgae floating on the water's surface? 
Circle the best answer for each line. 

None Some Plentiful 


Brownish Greenish Other Color. describe ______________________ 
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pond/Lalle (continued) 

TERM DESCRIPTIONS 

Water Temperature has a direct effect on the amount of dissolved oxygen in the water that is available for 
animal use. Pond temperatures tend to be fairly constant. Lake temperatures have several layers of water of 
different temperatures. This is called "stratification." 

Basin, Shoreline, 
Figure 3H 

Channel, and Vertical or Undercut 

Sediment 
Characteristics 
Pond I Lake shoreline Steeply Sloping 

Shoreline cover helps determine the quality and 
extent ofthe habitats next to a pond or lake. 
Aforested canopy provides important functions 
by cooling the water; offering habitat. protection, 
and refuge for aquatic organisms; and providing 
a direct source of beneficial organic matter and 
insects to the pond flake. 

Gradual 

Watershed, Habitat, and Human Impact 
Characteristics 
Land Use 
Every type of land use affects the water body in some manner. Different land uses allow for varying amounts of 
water to filter through the soil. Pervious surfaces include undeveloped land like forests. fields, agricultural areas 
and parks. Impervious surfaces include anything that does not allow water to get back into the soil such as 
parking lots. roads, and buildings. 

Aquatic Plants 
Ponds {lakes with a high concentration ofaquatic plants may indicate high amounts of nutrients (organic 

matter or fertilizer). 
Pond {lakes without plants may indicate a high acidity level, toxic pollutants, or the presence of a vegetation 

control substance. 

Algae Growth 
Algae are simple plants that do not grow true roots. stems, or leaves. They live mainly in water and provide food 
for the food chain. It naturally occurs in green and brown colors. Alot of algae may indicate excessive nutrients 
(organic matter or fertilizers) or eutrophication of the pond {lake. 
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...,ASEnSE OF TIME '" 
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......-it...,"We teach the past, we see farther 
backward into time than any race 
before us, but we stop at the present, 
or at best, we project far into the 
future idealized versions of ourselves. 
All that long way behind us we see, 
perhaps inevitably, through human 
eyes alone." 

- Loren Eisley 

The Immense Journey 


AChanged Land 


The nalure ollmoeruiousness 


How LighllU DO You LiUe? ~ 
~ 

~ 
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ASEnSE OF TIME 
NJ Core Curriculum Content Standards 

AChangad Land How has population distribution in the watershed changed over time? page 125 

Workplace Readiness 2 (5,6) 3 (1-5,8,9,12) 4 (1,2,9) 

Performing) 

-­ Health and Phys. Ed.'1111' ''"''1 

Language Arts 3.1 (14-16) 3.2 (8,9,11) 3.3 (15,17,19) 3.5 (14) 

Mathematics 4.1 (10-12,15) 4.3 (11) 4.4 (6-8) 4.5 (6) 4.10 (11) 4.12 (11,17,18) 
..-. 

Science 5.1 (4,5,7) 5.4 (1O) 5.10 (14) 5.12 (4,10) 

Social Studies 6.4 (5) 6.6 (10,16) 6.7 (9,10) 6.8 (6,8,9,10,12,13,16,17) 6.9 (5,8) 

- How has the increase in impervious surfacesTha natura ollmDarUlousnass affected New Jersey's watersheds? page 131 

Workplace Readiness 2 (7,9,10) 3 (1-4,12,13-15) 4 (2) 
I 

i Arts (Visual and Performing) 


i 

I 

! Comprehensive Health and Phys. Ed. 

II~U"~'" Arts 3.1 (14,15) 3.2 (8,9,11) 3.4 (25) 3.5 (13,14) 

Mathematics 4.1 (11,12,13,15,16) 4.4 (7,8,9,10,11) 4.7 (16) 4.8 (11) 4.9 (7,8,11-14) 

Science 5.1 (4,5,7) 5.2 (6,8,10,11) 5.4 (11) 5.5 (6) 5.12 (4-6,9,10) 
..-. 

Social Studies 6.6 (10,16) 6.7 (6,7) 6.8 (8,17) 6.9 (5,6,8) 

How lIghllU Do YoU lIua7 What is your ecological footprint? page 141 

Workplace Readiness 2(1,10) 3(1,7-12) 

! Arts (Visual and Performing) 

I Comprehensive Health and Phys. Ed. 

Language Arts 3.1 (14,15) 3.2 (8,9,11) 3.4 (21) 

Mathematics 

Science 5.1 (4-7) 5.4 (5,10) 5.8 (5) 5.10 (14) 5.12 (4,9,10) 

Social Studies 6.2 (8) 6.4 (5) 6.6 (8-13,15,16) 6.8 (11,16,17) 6.9 (4-8) 

f) 

fi 
~ Bold Numbers =Standards (Light Numbers in Brackets) =Indicators 
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By definition, a population is (a) a body ofpersons or individuals having a quality or character­
istic in common and (b) organisms inhabiting a particular locality (Webster's Ninth New 
Collegiate Dictionary). Although humans do not represent the largest population of species on 
our earth, we have had, and continue to have, tremendous effect on the quality of the earth's 
natural environments. To support the ever-increasing needs of people there have been great 
demands on the earth's resources. Throughout history this impact has affected social, economic, 
and environmental components of the global community. 

~ 

~ 

~ 
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AChanged Land 
Ecosystems exhibit a condition termed 

"carrying capacity." When an animal ~ 


or plant's population reaches a level c~~ 

whereby there is no longer sufficient _~
..GI~:;...-_ 
food, water, shelter, or space in which ­
the organism can carry out its life functions, carrying 
capacity has been exceeded. Since natural systems are 
dynamic, there is an inherent ebb and flow of resources 
and organisms. Environmental factors (fire, drought, 
flood) and human impacts (habitat degradation, 
development, pollution) can alter the carrying capac­

ity ofhabitats and ecosystems 
\::====~~~_~ on local levels, regional 

1;3 -- a ~ )i? levels, and global levels. If 
c~ a a B! a population decli~es or 

; crashes, repercussIOns 
~ filter throughout the 

ecosystem. As a whole, 
human populations have thus far side-stepped the 
global carrying capacity issue by developing new 
technologies and by trading, buying, and selling 
resources between communities and countries. 

~ 

On a local level. human populations ofan area are 
constantly changing. Changes that increase the 
population are birth and immigration. Those that 
cause a decline in population are death and emigra­
tion from an area. We know the causes ofbirth and 
death, but what are some of the historical reasons for 
immigration and emigration? In a broad historical 
sense, people have emigrated to escape social or 
political injustice, to avoid starvation, and to seek out 
certain freedoms. Immigration occurs as 
people search for a higher 
standard ofliving. Perhaps 
more or better employment 
opportunities arise, more 
efficient modes oftransporta­
tion make it easier to live 
away from a job, or family ties 
bring others into an area. Areas 
that have good job opportuni­
ties and are easily reached tend to be more attractive 

~ as suitable places to live. They usually exhibit an 

~ 

increase in population growth. Areas that have few 
employment opportunities and are remote tend to 
attract fewer people and will generally show a decline 
in population. 

Population trends are patterns that can be calculated 
from historical data in order to predict future popula­
tions. It is in this way that small towns can assess 
their current situation and their future needs, in 
essence calculating the "carrying capacity" oftheir 
town by looking at their current infrastructure and 
services and comparing them to what they will need 
in the future. New Jersey allows every town to practice 
"home rule" which gives each town the right to make 
decisions on land use, development, zoning, and 
services on a local level. The estimated population 
growth or decline within a municipality affects the 
watershed, and watershed boundaries transcend 
political boundaries. 

The U.S. Census Bureau found New Jersey's 1990 
population to be 7.747.750 individuals, and they 
project that the 2000 census will find 8,178,000 people 
in the state. Further predictions say that by the year 
2025 there will be 9,558,000 people in New Jersey. These 
last two numbers represent a 16.8 percent increase in 
population in a state that is already the most densely 
populated state in the country. 

TAKE ALOOK AT YOUR 
WATERSHED: 
Where do you see the highest 

concentrations of human 
population in your watershed? 
Where are the lowest concen­
trations? 

What effects do you see that the 
population or lack of popula­
tion have on the watershed? 

New Jersey WATERS 
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AChanged Land 

GOAL 

oTIME 

OBJECTIVES 

SKILLS 

VOCABULARY 

PRIOR KNOWLEDGE 

CORE CURRICULUM 
CONTENT STANDARDS 

To map the population changes that have 
occurred in a specific watershed over time. 

• 	 (3) 45-minute periods 
• 	 independent research time 

Students will: 

tI' list factors that affect population 


changes 
tI' use a variety of resources to collect data 
tI' explain how population changes affect 

the quality of a watershed 
tI' use population trends to project the 

future of the watershed 

compare. gather and interpret data. 
estimate. analyze. formulate hypotheses. 
synthesize. justify 

immigration 
emigration 
population trends 
carrying capacity 
demographics 
home rule 

Students should have background in: 
• 	 defining watershed boundaries on a 

map 
• 	 reading a variety of maps 
• 	 creating color or symbol keys 

• 	Cross Content Workplace Readiness 2 (5.6) 3 (1-5.8.9.12) 4 (1.2.9) 
• 	Language Arts 3.1 (14-16) 3.2 (8.9.11)3.3 (15.17.19) 3.5 (14) 
• 	Math 4.1 (10-12.15) 4.3 (11) 4.4 (6-8) 4.5 (6) 4.10 (11) 4.12 (11.17.18) 
• 	Science 5.1 (4,5.7) 5.4 (10) 5.10 (14) 5.12 (4.10) 
• 	Social Studies 6.4 (5) 6.6 (1O.16) 6.7 (9.10) 6.8 (6.8.9.10.12.13.16.17) 

6.9 (5.8) 

,.., ,\ ~·r"!.; r_r ,.\£" !:~ \J 
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MATERIALS 


o 	Baseline watershed map (to be 
created by the teacher) 

o 	USGS topographic maps for the 
local watershed 

o 	Road maps or other local maps 
o 	Colored pencils 
o 	Population figures (See Refer­

ences) 

PREPARATION 
1. 	 Trace the boundaries of the local 

watershed onto a master map. On 
this baseline map include a measure­
ment scale. directional symbol. and 
major waterways or water bodies. 

2. 	 Make two copies of this baseline map 
for each student or pair of students. 

~ 
~ 
@?] 
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LEsson 4 AChanged Land (continued) 

PROCEDURE 
Period 1 
1. 	 Distribute two baseline watershed maps to each student or pair of students (one for 

historical population figures and the other for current population figures). 
2. 	 Have the students use topographic and road maps to identify at least five towns (in 

addition to their own) in the watershed. These towns should be distributed through­
out the watershed and not proximate to each other. All students can use the same 
towns or have the students select different towns to create a more complex picture of 
historic and current demographics in the watershed. 

3. 	 Instruct the students to transpose the locations of the towns onto their baseline 
maps. 

Independent research time 
Have the students find the current and historical (at least 50 years ago) population 

figures for each town on their map. 

Period 2 
1. 	 Instruct the students to create a color code or symbol key that clearly shows the 

population statistics for each town (e.g.. red for 10,000-15.000 people, blue for 15,000­
20,000 people, etc.) 

2. 	 Discuss the results of the mapping exercise - compare the similarities and differences 
between the populations and give reasons why the demographics of the watershed 
have changed over time limmigration, emigration, industry change, transportation 
change, topography, cost 6fliving, changes in zoning, etc.]. Which of these changes 
are a result of technological advances? 

3. 	 Divide the students into three groups and have each group analyze one set of the 
following questions: 

What effects could population changes have on water availability? [more demand 
for potable water, less recharge ofwater supplies, more water used by waste 
water treatment plants rather than being funneled back into ground-water 
supplies] What effects could population changes have on water quality? [more 
runofffrom development projects, increased pollution, increased need for 
recreational use] 

What effects could population changes have on the amount of open space (parks, 
state forests, wildlife management areas, wetlands, etc.)? [increases in popula­
tion often equals a decrease in open space] What effect could population 
changes have on the quality of open space? [smaller parcels ofland limit the 
site's carrying capacity and stability ofnatural systemsj 

What effect could population changes have on the local economy? [morejobs, 
increase in tax base, more schools, bigger sewage treatment plants, more 
service- oriented industry! What effect could population change have on the 
local environment? [decrease in open space, change in land use, more pollu­
tion, more sedimentation in waterways from construction, more runofffrom 
roads] 

Period 3 
Have each group summarize their discussion and present this to the rest of the class.~ 

~ 
§] 
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LEsson 4 AChanged Land (continued) 

FURTHER DISCUSSION 
• 	 Which of these situations do you see 

in your watershed? 
• 	What changes have you seen in your 

watershed within the last few years? 
• 	Fifty years ago, most people did not 

know what a "watershed" was. How 
can our increased citizen awareness 
of the watershed concept contribute 
to more effective watershed manage­
ment? 

• 	 New jersey towns maintain "home 
rule," yet watersheds transcend 
political boundaries. What are some 
positive effects ofhome rule? What 
are some negative effects ofhome 
rule? What are some positive effects 
of regional decision making? What 
are some negative effects ofregional 
decision making? 

• 	 New jersey's population is expected 
to increase by about 16.8 percent 
from 2000 to 2025. How do you think 
this increase will be distributed over 
the entire region? What effects will 
this increase have on the state's 
systems including transportation 
systems, natural systems, social 
systems, and economic systems. 

• 	 What is the carrying capacity of 
your community? What are some of 
the limiting factors that will decide 
this? !abilityo[town systems to 
accommodate higher populations] 

I~ 

ASSESSMENT 
Estimate the future population in the 
watershed (using population trends and 
town projections). Have the students use 
this information to develop a manage­
ment plan for the future of their 
watershed by integrating multiple 
forms of media into a finished product 
to present to the class. Hold a vote to see 
which management plan they would 
prefer to see implemented in the 
watershed. 

CHAP'fER 5 II 
»­
...," :(

EXTENSION -.... 
1. 	Assign population color codes to the towns or ,,,, -

municipalities and then have the students use those 

same colors on their maps to color the path of '" 

runoff water downstream from each municipality. 
 »­
This will show the combined influence of possible ~,,,,,impacts from several communities in the water­

2:shed. ,,,,
2. IdentitY open space areas on the baseline maps '" 

using current and historic USGS topographic maps o 
.." 

(historic topographic maps are available from the .... 
USGS - see Appendix B). These would be state parks. ­S
forests, wildlife management areas, etc. Have the J'" 


students estimate the area of the entire watershed, 

then the area of the open space sites (current and 

past). Have them compare these numbers and 

discuss the changes and potential impacts on the 

watershed. 


EMPOWERMENT CHALLENGE 
Attend a local planning board meeting or contact the 
Association for New jersey Environmental Commis­
sions (ANJEC) for information on how towns actually 
plan for development and land use within the water­
shed. 

LESSONS FROM OTHER SOURCES 
Project WET -Easy Street, Wish Book 

REFERENCES 
Kreb. Charles J. 1985. Ecology: The Experimental Analysis 

ofDistribution and Abundance. New York. NY: 
Harper Collins. 

The NewJersey State Development and Redevelopment 
Plan. 1992. NewJersey State Planning Commission. 
Office of State Planning. Trenton. NJ. 

Schueler. Tom. 1998. Protecting Watersheds in Central 
and Southern NewJersey. Workshop 

U.S. Census Bureau web site: www.census.gov 

~ 
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IILesson 5 FACT SHEET V 
»­
-q 
<-...;• 	THE nATURE OF -,.,., 
'"IMPERViousnESS 
»­

When precipitation falls on a woodland, field, golf course, park, or lawn it filters 	 ,,,,.,.,
through a "pervious surface" into the underlying soil. If the precipitation falls on a :z
road, parking lot. or rooftop it is considered to be an "impervious surface" because ,.,.,'" the precipitation is unable to penetrate the surface and mostly runs off into the ostreet then into the storm drain system. In some instances pervious surfaces may ...,,, 
act like impervious surfaces if the soil has been greatly compacted. ...;-~ :>,.,., 
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The major pervious surface categories include: 
1. 	 Open space in the form of natural areas that 

consist of undeveloped forests. fields, and wetlands. 
These soak up, retain, and filter precipitation 
slowly. 

2. 	 Lawns (whether private or public) which are: 
a. 	 managed with fertilizers, pesticides, or herbi­

cides 
b. 	 mowed. but do not receive added chemical 

inputs 

/ 	 ,, I 

I 

I , 	
-& '~. , 

These sites also soak up, retain, and filter precipitation 
slowly, but the degree of management (use of fertilizers, 
etc.) determines the amount of non-point source 
pollution that is transported into the water table. 

3. 	 Landscaped areas at commercial sites. These sites do 
provide pervious surfaces in areas that are typically 
bUilt-up. Their degree of effectiveness varies depending 
on the types of plants used (native, drought-resistant 
species are best) and the amount of chemical input 
from fertilizers, etc. 

New Jersey WATERS 
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The nature ollmperuiousness 

4. Vacont lots which receive d 

little ifany type of manage­
ment. The vegetative cover 
can range from bare earth to 
wildflowers, grasses, and 
shrubs with scattered trees. 
The degree of compacted soil 
determines how effective 
these sites are for water 
infiltration. 

5. 	 Treatment areas which 
manage storm water runoff 
and Ior septic system effluent 
(e.g., storm water ponds, filter 
strips, grass swales, stone 
trenches). 

In terms of watersheds, "imperviousness" describes the 
degree to which the watershed's land is developed. It 
can be defined loosely as all that is not "green." The 
degree of imperviousness in a watershed can be a 
useful way to measure the health of aquatic systems. 
It is estimated that there is a half acre of impervious 
surface for every person in a watershed (Center for 
Watershed Protection). Impervious surfaces affect 
water systems in a variety of ways: 

Erosion 
Instead of soaking into the soil, precipitation quickly 
crosses an impervious surface resulting in more 
volume of water entering a waterway all at once. This 
can cause stream bank erosion, sedimentation, channel 
widening. and general habitat degradation. 

Pollution 
All kinds ofpollutants gather on impervious surfaces 
(oil, gasoline, litter. pet waste). During storms, the 
pollutants are washed into aquatic systems. This 
introduces toxic compounds into the system and 
increases the amount of nutrients in the waterway. It 
may also increase algae / plant growth and bacterial 

e contamination. 

Heat 
Impervious surfaces absorb and hold heat which 
causes surrounding areas to be much warmer than if 
there was tree cover. Precipitation falling on these 
surfaces evaporates more quickly, making it unavail­
able to aquatic systems or ground-water supplies. 
Also, runoff water from these surfaces will be warmer 
as it enters waterways. 

Stream biodiversity 
Biologists use the type and diversity of aquatic insects 
to determine stream quality. When impervious 
surfaces in the watershed are above 10 percent to 15 
percent sensitive macroinvertebrates (such as 
stoneflies, caddisflies. and mayflies) are replaced with 
those that tolerate higher pollution levels, higher 
turbidity in the water, and warmer water with lower 
dissolved oxygen levels. 

Habitat degradation 
Water systems and land habitats are interdependent. 
each functioning on its own but relying on the other to 
keep them functioning properly. Removal or alteration 
of these habitats (freshwater wetlands, riparian or 
river buffers, and flood plains) impacts negatively on 
the ecological functions and processes of the stream 
community. 

TAKE ALOOK AT YOUR 
WATERSHED: 
Watch what happens to the water 

after a rainstorm. Where does 
the water go and how does it 
get there? 

What does the water take with it 
in its flow? 

Note the differences between how 
the rainwater is distributed on 
pervious surfaces and impervi­
ous surfaces. 

u 
[@ 
New,Jersey WATERS. 



2 

,.-, j\ ~'r"!b r_f' ,,\t- f:n..::;) II 

LEsson 5 

The nature ollmperuiousness 

GOAL 

~ TIME 

OBJECTIVES 

SKILLS 

VOCABULARY 

PRIOR KNOWLEDGE 

CORE CURRICULUM 
CONTENT STANDARDS 

To understand how land surfaces affect drainage, 
water quality, and overall watershed health. 

• 	 (4) 45-minute periods 

Students will: 
V' describe the differences between pervious and 

impervious surfaces 
V' calculate percentages of pervious and impervious 

surfaces 
V' compare historic percentages of impervious 

surfaces to today's percentages in New Jersey 
V' 	learn how the degree of permeability affects the 

quality and quantity of surface water and ground­
water supplies 

V' 	make recommendations for maintaining I improv­
ing their watershed 

measure, calculate, observe, describe, infer. hypoth­
esize, predict, analyze, synthesize. justify 

aquifer impervious surface 
buffer zone infiltration 
compacted soil pervious surface 
erosion recharge area 
ground-truthing runoff 
ground water surface water 

Students should have background in the following: 
• 	 the water cycle 
• 	 the differences between ground water and surface 

water 
• 	 an understanding of recharge areas and buffer zones 
• 	 how to calculate area and volume 
• 	 how to calculate percentages 

• 	Cross-Content workplace Readiness 2 (7,9.10) 3 (1-4,12,13-15) 4 (2) 
• 	 Language Arts 3.1 (14,15) 3.2 (8,9,11) 3.4 (25) 3.5 (13,14) 
• 	 Math 4.1 (11,12, 13,15.16) 4.4 (7,8,9.10,11) 4.7 (16) 4.8 (11) 4.9 (7.8,11-14) 
• 	Science 5.1 (4,5,7) 5.2 (6,8,10,11) 5.4 (11) 5.5 (6) 5.12 (4-6.9.10) 
• 	Social Studies 6.6 (10,16) 6.7 (6,7) 6.8 (8,17) 6.9 (5.6,8) 

»­
".,,.,., 

".,,.,., 
o 
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MATERIALS \1/ 
For indoor experiment: 
o 	Shallow aluminum pan 
o 	V2 inch tubing 


(at least four feet long) 

o 	Fine mesh screening 
o 	Duct tape 
o 	Collecting container 
o 	Sprinkling can 
o 	Measuring instrument 
o Paper towels I newspaper 
::l Water 
o 	Bare surface (the bottom 

of the aluminum pan) 
o 	Soil-covered surface 


(potting soil) 

o 	Vegetative surface (sod) 

For field work: 
o 	dipboards 
o 	The Nature ofImpervious­

ness (Student Page #11) 
o 	Calculators 
o 	Architectural plans of the 

school 
o 	Site plan of the school 

Other: 
o Imperviousness in New 

Jersey (Student Page #12) 

~ 
~ 
BE] 
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LEsson 5 The Nature of Imperviousness (continued) 

PREPARATION 
1. 	Set up the demonstration model as outlined in 

Figure SA. 
2. 	Obtain a copy of the school's site plan. If this is not 

available add extra time to have the students create 
a scale map of the school site. 

PROCEDURE 
Period 1 
1. 	Describe the pervious/impervious surface demonstra­

tion and ask students to predict which of the surfaces 
will shed the most water and which will absorb the 
most water. 

2. 	 Discuss their reasons and have them hypothesize 
how real surfaces in the natural and built environ­
ment would react in the same manner [bare surface 
= impervious surfaces (e.g., roads, sidewalks, roofs. 
parking lots): soil-covered surfaces = construction 
sites and agricultural sites: vegetative surfaces = 
open space, parks, lawns, forests (also known as 
buffer zones and recharge areas)]. 

3. 	Assign students to pour a measured amount of water 
from a sprinkling can over each of the three surfaces 
(one surface at a time). 

4. 	 Have the students measure the amount ofwater that 
drains into the collecting container for each type of 
surface. Determine the percentage of runoff by 
dividing the original amount of water into the 
collected amount of water and mUltiplying by 100. 

5. 	 Use the findings to rate the surfaces from least 
amount of infiltration to most amount of infiltration. 
Discuss how water that infiltrates into the soil 
recharges the ground-water aquifer. 

Period 2 
1. 	Survey the school site to create a list of the school 

site's land uses (e.g.. buildings, parking lots, roads, 
athletic fields, gardens, forests. playgrounds, etc.). 

2. 	Check these against the school's site plan. Note any 
changes and alter the site plan accordingly. (This 
process is called ground-truthing.) 

3. 	As you visit each of these different land-use sites, 
pour water from a container onto each. Discuss 
what the students see in regards to infIltration / 
runoff Discuss the different ways that water might 
drain from the school site. [Rainwater runs offinto 
storm drains; it evaporates; it runs offonto grassy 
areas and filters down into the soil; it runs offinto a 
local stream or waterway; it collects in a retention 
basin for slow filtration into the ground.] 

New Jersey WATERS 

Period 3 
Have the students work in teams to interpret their 

school site plan and collect the data they need to 
complete the Nature ofImperviousness (Student 
Page #11). 

Period 4 
Have the students complete Imperviousness in New 

Jersey (Student Page #12). Discuss the worksheet 
and the students' answers to the questions. See 
Answer key, page 135. 

FURTHER DISCUSSION 
• 	If all the water that fell on these surfaces drained to 

one direction, what might be some results? [flood­
ing, surface erosion, stream bed widening, stream 
bank erosion, collection in a natural water body or 
a human constructed retention basin, siltation] 

• 	What methods were used on the school grounds to 
compensate for runoff and water fIltration? 

• 	What could be done to increase the amount of 
pervious surfaces on school property? [create 
retention ponds. replace non-porous surfaces with 
porous surfaces, plant grass buffer zones, plant 
native vegetation micro-habitats, direct roofrunoff 
to a porous surface] 

• 	How do you think impervious surfaces and pervi­
ous surfaces affect water q:uanti~? (Address both 
surface water supplies and ground-water supplies.) 

• 	How do impervious surfaces and pervious surfaces 
affect water quali~? (Address both surface water 
supplies and ground-water supplies.) 

• 	In what ways do the impervious surfaces on the 
school site seem to parallel those of your commu­
nity at large? 

I~ 

ASSESSMENT 
Have teams of students design "new development" 
(e.g., new school. shopping mall, condominium 
complex, senior housing, housing development, etc.) to 
reflect what they have learned about impervious 
surfaces, runoff, non-point source pollution and 
watersheds. Have each team create an architectural 
drawing, 3D model, or computer generated model to 
present the information. 

-----------"" 'j !J_~i!!!llli-.-.liII.IJII!.#.' 
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LEsson 5 The Nature of Imperviousness (continued) 	 CHAP'fER 5 II 
» 

EMPOWERMENT CHALLENGE 
• 	Using topographic maps or land use 

maps from the local town. determine 
the percentage of impervious 
surfaces vs. open space in the 
watershed. 

• 	Attend a local watershed association 
meeting to find out how their group 
functions within the watershed. 

LESSONS FROM OTHER SOURCES 
Aquatic Project WILD Where Does 


Water Run Off After School? 

Project WET· Get the Groundwater 


Picture 
The Ways of the Watersheds· Pump It 

Up. Soil Labyrinths. Stopping the 
Drops, The Lay ofthe Land 

WOW! The Wonders ofWetlands· 
Runoff Race, Wetland in a Pan 

REFERENCES 
Center for Watershed Protection. 1998. Rapid Watershed 

Planning Handbook: A Comprehensive Guide for 
Managing Urbanizing Watersheds. Ellicott City. MD. 

Horton. Tom and William M. Eichbaum. 1991. Turning 
the Tide: Saving the Chesapeake Bay. Washington, 
DC: Island Press. 

Pennsylvania Department of Environmental Protection. 
Division of Water Planning and Allocation, Bureau of 
Water Supply and Community Health. 1996. 
Instructor's Guide to Water Education Activities. 
"The Great Water Catcher: 

Schueler, Tom. "The Importance oflmperviousness: 
Watershed Protection 1l'chniques. Vall. No 3, Fall 
1994. 

Schueler, Tom. "The Peculiarities of Perviousness", 
Watershed Protection Techniques. Vol 2. No.1. Fall 
1995. 

Southern Rhode Island Conservation District and The 
University of Rhode Island Department of Natural 
Resources Science. August 1994. Active Watershed 
Education Curriculum Guide. 

U.S. Census Bureau website: www.census.gov For 
specific historic population numbers: 
www.census.gov/population/www/censusdata/pop· 
hc.htm! 

nOTES 


ANSWER KEY 
Imperviousness in New Jersey 

Percent impervious surface: 

1900 ..................................... 19.6% 

1920 ..................................... 32.8% 

1940 ..................................... 43.3% 

1960 ..................................... 62.5% 

1980 ..................................... 76.7% 

2000 ..................................... 85.1% 

2025 ..................................... 99.50/0 
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LEsson 5 The Nature of Imperviousness (continued) 

Figure SA 
THE NATURE OF IMPERVIOUSNESS DEMONSTRATION 

Step 1: 
a. 	 Insert the plastic tubing through the alumi­

num pan side. Tape the tube in place from 
the outside. Do not cover up the tube 
opening. 

b. 	 Place the other end ofthe plastic tube in the 
collecting container. 

1\ I 
Pan 

I 0 \ 

Step 2: Tilt the pan. Place the collecting container lower 
than the lowest end ofthe aluminum pan. 

lL 

" :U::: 

Collecting 
Container 

" -" 

Table 

Step 3: 	Premeasure the amount of water that you 
will use into a spray mister. 

Step 4: Conduct each segment of the experiment separately. 

Pan 

Collecting 
Container 

Spray mist the water over the bare surface, collect the water in the collecting container. 
measure the collected water. and compare this to the amount of water that was initially 
poured. 

Cover the bottom ofthe pan with top soil. Place a fine mesh screening over the soil to help 

e 
 hold it in place when you tilt the pan. Repeat the same steps from 4a. 

Place a piece of grass sod on the bottom ofthe pan. Repeat the steps from 4a. 


u 
~ 
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CHAP'fER. ,5 II 


NAME: 	 DATE: 


THE nATURE OF IMPERUlousnESS 


rr;~ LEsson 5PAGE 

A School-Site Exercise 

1. 	 What is the total area of the school site? 

2. 	 Estimate the surface amounts in square feet: 
Impervious surface (parking lots, building. sidewalks, roads) 

___s.q. feet 

% of the whole 

Bare soil surface (if applicable) 

___sq. feet 

___% ofthe whole 

Vegetated surfaces (grass and shrubbery, trees, athletic fields) 

___sq. feet 


% ofthe whole 


__ square feet 

3. 	 What is the average amount of rainfall for the site? (Note: Although we are just looking for the 
average, know that the amount of water that actually soaks into the soil I runs off also depends on 
the intensity of the rainstorm.) 
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Tha natura OlimparUIOUSDass (continued) 

4. 	 How many cubic feet ofwater falls onto the site each year? ___ cubic feet 
(rainfall in feet X total surface area) 

5. 	 How many gallons of water fall onto the site each year? ___ gallons 
(- 8 gallons ofwater per cubic foot) 

6. 	 Ifa 20' x 20' x 10' room holds 30,000 gallons of water, how many rooms would be filled with 
the amount ofwater that falls onto your school site? 

7. 	 Using what you have learned about the different surfaces from the previous experiment, 
what percentage of the total amount of rainfall actually runs off of: 

the impervious surfaces? ---_% 

the bare soil surfaces (if applicable) 

8. 	 How much water filters into the soil? ---_% 

e 

~ 

~ 
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LEsson 5 

NAME: 	 DATE: 

IMPERUlousnESS In nEW JERSEY 
DIRECTIONS: 

Calculate the percent of impervious surfaces in New Jersey (historic and present day) using the following 

statistics. 


• New jersey's total land surface = 4.8 million acres 
• Each person represents a half acre of impervious surface (Center for Watershed Protection) 

New Jersey's population (U.S. Census Bureau) 

1900 1,883,669 __% impervious surface 

1920 3,155,900 % 

1940 4,160,165 % 

1960 6,004.000 % 

1980 7.364.823 --% 

2000 8,178.000 (estimate) 	 % 

2025 9.558.000 (estimate) 	 % 

1. 	 What implications does an increase in impervious surfaces have for the amount ofopen space in the state? 

2. 	 What implications does this have for surface water and ground-water supplies? 

3. 	 What strategies do you think local. county. state, and regional planners should be developing and applying to 
water quality and quantity? 

» 
,,, 

-.,..
2: 

-."'" 
o 
.." 

e 

~ 

~ 

New Jersey WATERS 



LEsson 5 

nOTES 


~ 

~ 

~ 

New Jersey WATERS 

-------..' UIIiI-.ildHk ,,~.! - '·I_r~__ 



2 

Lesson 6 fACTSHEET\[J CHAP'fER 5 II 
>­q--< 
,,,.,

HOW LIGHTLY DO YOU LIUE? '" 
~ 

"Confronting resource consumption is North America's 
principal environmental challenge. although few 
realize this fact because the impacts of consumption 
are mostly invisible to the consumer. The United 
States. with less than 5 percent ofworld popUlation, 
consumes 24 percent of the world's energy and similar 
shares of other commodities:' * Americans consume an 
average of 120 pounds of natural resources every day. 
This includes all that comes from farms, forests, 
rangelands, and mines. Americans also discard an 
average of four pounds ofgarbage each day. 

Population, per capita income. and advanced technol­
ogy all play key roles in determining how much a 
society consumes. It is generally accepted that as the 
population increases. the amount of resources and 

products needed will increase proportionately. Addi­
>-",,,,.,

tionally, if that population is fairly wealthy by world 

standards and supports advanced technology, mem­ ",
,,,., 
bers ofthe population may become removed from the onatural systems that support it. This combination of ..,., 
factors causes people to be expert consumers of ~ 

products and resources that have all kinds of "hidden" !t ­
,,,.,

processes which mayor may not damage the natural 
systems. 

An individual'S ecological footprint can be defined as 
how much impact that individual has on the environ­
ment in daily life practices. Every product has a "life 
cycle" that can be traced from the raw materials to its 
purchase, to its use, and to its disposal. Each ofthese 
steps occur within a watershed and may have an 
impact on the watershed. 

C):.. 

The Ecological Footprint 
of aT-shirt 

New Jersey WATERS 
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How Lightly DO YOu Liua? 
The challenge. then, is to balance what the population 
of the world needs and wants with the earth's limita­

tions on maintaining healthy 
ecosystems. On a water­
shed level. we see that 
regional challenges can 

increasing advances in technology the world is 
becoming a global community with a global economy. 
From an ecological 
basis. scientists are 
finding that even the 
remotest systems of 
the world are all 
exhibiting effects 
from human actions. 

• Ryan. John C. and Alan Thein Durning. 1997. StufE The Secret lives of 
Everyday Things. Northwest Environment Watch, WA. 

• 0 
'0 

~ 
~D 

::p 

TAKE ALOOK AT YOUR 
WATERSHED: 
What manufacturing industries 

do you see that use water or 
affect a local water body? 

What is your water use through­
out the day? List the practices 
for which you use water 
directly and indirectly. How 
could you adjust these 
amounts? 
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LEsson 6 

How LightlY DO YOu LIUe? 

GOAL 

oTIME 

OBJECTIVES 

SKILLS 

VOCABLILARY 

PREPARATION 

CORE CURRICULUM 
CONTENT STANDARDS 

»­
To determine people's ecological footprint on the watershed and 

''J'"the world economy by assessing the processes involved in manu­	 '" "7-facturing clothing today and in the past. 	 ",''J'" 
o 
..,'" 

• 	(2)4S-minllte periods 

Students will: 
V explain how different manufacturing processes affect water 

use and the watershed. 
V compare today's clothing manufacturing processes with those 

in the past. 
V calculate how much and what type of impact these processes 

have on the global environment and economy. 
V give recommendations to balance human needs and water­

shed quality. 

interpret information. identify. sequence. analyze. 
determine cause and effect, hypothesize, project, justify 

consumerism 
ecological footprint 
life cycle analysis 
resource 
tolerance threshold 

1. 	 Make enough copies of the 1790s and 1990s 
information sheets so that half the class has one 
and the other half has the other. 

2. 	 Make a copy of the Assessment Table (Student 
Page # 13) for each student. 

• 	 Cross Content Workplace Readiness 2 (1.10) 3 (1,7-12) 
• 	 Language Arts 3.1 (14.15) 3.2 (8.9,11) 3.4 (21) 
• 	Science 5.1 (4-7) 5.4 (5,10) 5.8 (5) 5.10 (14) 5.12 (4.9.10) 
• 	Social Studies 6.2 (8) 6.4 (5) 6.6 (8-13,15,16) 6.8 (11,16.17) 6.9 (4-8) 

MATERIALS 


Cl 	 How Lightly Do You Live ­
In the 1790s (Figure 6A) 

Cl 	 How Lightly Do You Live ­
In the 1990s (Figure 6B) 

Q 	Assessment Table (Student 
Page #13) 

Cl 	 Samples ofT-shirt. linen 
shirt, wool shirt (optional) 

~ 
U 
§J 
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LEsson 6 How Lightly Do You Live? (continued) 

PROCEDURE 
Period 1 
1. 	 Divide the class into two work groups (one for the 

1790s and one forthe 199Os). 
2. 	 Distribute the appropriate manufacturing process 

sheet (Figures 6A and 6B) to the members of each 
group. Have them read the information and 
complete the first four sections ofthe Assessment 
Table (Student Page #13). 

Period 2 
1. 	 Have the students in each group rate each step in 

the manufacturing process on how it impacts the 
watershed using the following scale: (1) no impact. 
(2) little impact. (3) some impact. (4) great impact 

2. 	 Have each group present the steps in the process 
and their cumulative points to the other group. 
Discuss how the students arrived at deciding on the 
degree of impact. 

3. 	 Lead a discussion on how the processes in the 1790s 
mostly had an impact on the local or regional 
watershed where as the processes ofthe 1990s have 
an impact on many local and regional watersheds 
around the world. or the'global watershed. 

4. 	 Write the words "ecological footprint" on the 
chalkboard. Have the students hypothesize what 
this expression means. Relate this information to 
their knowledge about manufacturing T-shirts. 

5. 	 Define "tolerance threshold" as the degree of 
environmental impact a person or community is 
willing to tolerate when one of these processes is 
happening in their watershed. Discuss the factors 
that may contribute to low and high tolerance 
thresholds concerning watershed issues. 

FURTHER DISCUSSION 
.~w 1. What helped you decide the degree of impact a 

process had on the watershed? 
2. 	 In order to continue the T-shirt's "life cycle" from 

"birth to death" what other processes would we 
have to include? [wearing ofthe shirt, using soap 
during washing, recycling, using for rags, garbage 
to landtillj 

3. 	 What strategies could be used to change the 
ecological footprints that we create as consumers? 

,.,.. 
ASSESSMENT 
Have the students select an everyday item from their 
home and complete a life cycle analysis for that item. 
Ask them to outline a strategy that they could use to 
minimize their ecological footprint concerning that 
specific product. 

EMPOWERMENT CHALLENGE 
• 	Have the students take an inventory of their T­

shirts to determine how many they own. Create a 
table/graph that shows their composition. Identify 
where the T-shirts were assembled and plot these 
countries on a global map. Create a choropleth 
(color) map to demonstrate distribution. 

• 	 Take an inventory of all cleaning materials used in 
your home. How many say "biodegradable?" How 
many are oil or chemical based solutions? What 
can you do to limit their use or change their use? 

~ 
LESSONS FROM OTHER SOURCES: 
Project WET -Water Concentration. Wish Book 

REFERENCES 
Channing. Marton L. 1969. The Textile 10015 ofColonial Homes. Marion. MA: 

Marton L Channing. 

Palmer. E. Lawrence and H. Seymour Fowler. 1975. Fieldbook ofNatural 
History. 2d ed. New York, NY: McGraw·HiIl. 

Ryan, John C. and Alan Thein Durning. 1997. Stuff: The Secret lives of 
Everyday Things. Seattle, WA: Northwest Environment Watch. 

Svinicki. Eunice. 1974. Step by Step Spinning and Dyeing. New York. NY: 
Golden Press. 

Wackernagel, Mathis and William E. ReI'S. 1998. Our Ecological Footprint: 
Reducing Human Impact on the Earth. The Orion Society, MA. 

Wool Education Center. 1965. The Story ofWool. Denver, CO. 

4. Why have manufacturing processes changed over

fJ time? [technological advances, discoveries, cost of 
materials]m 

~ 
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LEsson 6 How Lightly Do You Live? (continued) CHAP'fER -5 II 
»­
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Figure 6A 

HOW LIGHTLY DO YOU LIVE IN THE 1790s? (Before the Industrial Revolution) 

The typical shirt worn by the person who lived in the late 1700s would have been either linen, wool, or a 
mixture ofthe two (called linsey-woolsey). For this scenario, a shirt made from 50 percent linen and 50 percent 
wool will be made at a farm in western New Jersey. 

LINEN PRODUrnON 
The children in the family spread last year's flaxseed on a tilled piece of acreage. The older boy ofthe family led 
a team of oxen, behind which there was a roller which tamped the seeds down and buried them to a depth of 
about v. to 1inch. The crop took about 85 days to mature because rainfall that season was consistent and flax 
grows best in an environment where there is about 30 inches of rainfall, evenly distributed throughout the 
year. 

When the flax plants were ready to be harvested, the entire family worked to pull each plant out of the ground 
by hand. The plants were beaten (threshed) to extract the seeds for next year or to process them into linseed oiL 
From there plant stalks were soaked in water, usually a shallow pond, for 10 to 20 days, until they could be 
broken easily (retted). Using a wooden paddle family members would beat the center and outer stalk away 
from the flax fibers which were about 20 to 30 inches in length. The paddle was hand made from timber that 
grew along the edge of the family's pastureland. 

Individual fibers would be spun into thread using a hand-powered flax wheel then, if desired, dyed using 
natural materials in a hot bath of water. Spools ofthread would be set aside to be woven together with wool 
thread into doth. If not dyed when it was thread, the doth could be soaked in buttermilk and spread out in 
bright full summer sunlight on the lawn to dry. Subsequent soakings and dryings would gradually bleach the 
linen doth. 

WOOL PRODUrnON 
Sheep are versatile animals that can be at home in a paddock on a farm or grazing over acres ofpastureland. 
Although the amount of wool that a sheep produced would depend on the breed, the health of the animal, and 
to some extent on the age, an estimate ofamount that an average ewe would produce was about 10 pounds of 
wool per shearing which usually happened only once a year. 

When it was time to shear the sheep, highly skilled sheepman were hired to carry out that part ofthe process. 
After the fleece was shorn, it was sorted into long or short fibers. Since the wool was very oily and also 
contained bits ofdirt and plant materials. it had to be washed repeatedly with soap and water. About 25-30 
percent of the wool's volume would be lost when the fleece was washed -barnyard dirt and lanolin had to be 
removed before the fleece could be processed further. 

The clean wool would be "carded or combed" which untangled the individual wool fibers. At this time the wool 
would be spun into yarn using a hand-powered wool wheeL The yarn would be dyed in a hot water bath using 
natural materials. Further spinning would produce the final yarn which would be stored on large spools. 

Once enough ofboth types ofyarn/thread were ready. the weaver would take the linen thread on a handmade 
loom as the warp (running parallel with equal tension) and the wool yarn would be woven through the linen 
threads to produce the linsey-woolsey cloth. The combination of the two types created a durable material that 
was then cut to a shirt pattern and sewed by hand or by hand-powered sewing machine. 
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LEsson 6 How Lightly Do You Live? (continued) 

Figure 68 

HOW LIGHTLY DO YOU LIVE IN THE 19905? 
In order to make your favorite T-shirt a number of processes were needed. This example is for a T-shirt made from 

50 percent polyester and 50 percent cotton which weighs about four ounces. 

(This information is "typical." which means that although places are named it does not mean that these are the 

only places that produce and/or manufacture the raw goods.) 


PRODUcnON Of POLYESTER 

The polyester in a T-shirt started as a few tablespoons of petroleum. On the Caribbean coast ofVenezuela, an oil 
derrick's spinning diamond bit drilled into the ground. The derrick used "drilling muds" containing diesel fuel, 
heavy metals, and water to flush away bits of rock and to lubricate and cool the diamond bit. 

The crude oil was transported to a refinery in Curacao in the Netherlands Antilles where it was washed with 
water to remove corrosive salts and impurities. It was then heated to 750° EAll but the heaviest tars evaporated 
and rose through the processing tower. As they rose, they cooled and condensed. The heavier hydrocarbons 
condensed more quickly and were drawn off to make waxes and lubricants. Lighter compounds rose higher and 
after several rounds of intensive procedures became various grades of fuel and raw materials for petrochemicals 
like polyester. 

Under high temperature hydrocarbons are processed again into compounds called ethylene and xylene. Achemi­
cal plant near Wilmington, DE turns ethylene into ethylene glycol. They turn xylene into DMT (dimethyl tereph­
thalate). DMT and eythlene glycol are combined and chemically linked to form a resin called PET (polyethylene 
terephthalate) which is one of the most common petrochemicals found in drink containers, clothing. and other 
plastic products. The PET resin is processed and drawn apart to form hairlike strings, which are the polyester 
fibers, used to make clothing. 

corrON PRODUcnON 
To manufacture the four-ounce 50/50 T-shirt it takes two ounces of cotton. The cotton started out as a fourteen­
square foot piece of cropland in Mississippi. Prior to planting, the soil was plowed under and fumigated with a 
pesticide and the cotton seed was dipped in a fungicide. 

During the germination period, the cotton field was sprayed with a soil stenlant to kill off other plants and/or 
insects that might compete with or eat the young cotton plants. As the plants grew, the field was sprayed several 
times with pesticides to keep airborne insects from damaging the crops. The field was heavily irrigated. 

Just before harvesting, the field was sprayed from the air with a defoliant. This causes the plant to drop its leaves 
so that the leaves don't stain the white cotton balls. Then a large machine called a cotton stripper harvests the 
cotton balls. The fibers are separated from the seeds by a cotton gin. Seeds are used to make cooking oil and 
livestock feed. Fibers are sent to a textile mill in North Carolina. which cards them and blends them with the 
polyester fibers to make yarn. 

At another textile mill. the yarn was knitted into fabric. To reduce friction in the knitting machine. it was 
lubricated with mineral oiL The fabric was then washed, bleached and dyed. The fabric was finished with 
industrial chemicals including chlorine, chromium, and formaldehyde. Since cotton resists the dying process, one 
third of the dye was carried off in the wastewater stream. Textile dyes are regulated by the US Environmental 
Protection Agency as hazardous substances. 

The fabric was shipped to Honduras where workers in a Taiwanese-owned factory cut and sewed it into a T-shirt. 
They mounted the shirt on a cardboard sheet made ofpinewood pulp from Georgia, wrapped it in a polyethylene 
bag from Mexico. and stacked it in a corrugated box from Maine. 

The box from Honduras went by freighter to Baltimore and was then trucked to local malls for purchase. 

This deSCription is reprinted with permission from Stuff: The Secrer lives ofEveryday Things 
by John c. Ryan and Alan Thein Durning (Northwest Environment Watch. WA. 1997). 

New Jersey WATERS 



____________________________________ ~ _LE_S_S_O_n_8 C_rl_A_p_T_Er~R5 ~ 


NAME: DATE: 

HOW LIGHTLY DO YOU LIUE? 
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Rate the 
impact 

Does it of each 
require step on a 

List each step of the 
manufacturing process. 

water? 

YIN 
How does this step affect 
the local economy? 

How does this step affect 
the local watershed? 

scale of 
1to 4 

(use list above) 
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