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OVEerview Every year is a unique year but 20(
was in many ways a backwards year hydrologic
speaking. The spring melt season got off to a nor
start in late March but with little snow to feed it d
not cause the river to rise much. The big spr
rainstorms that we are used to never did material
Consequently we saw low clear water in Apr
conditions that we would normally expect to see
October. When the rains finally did come in May th
would not let up. Water levels eventually peaked
early June. The final “topping off” in the lower thre
fourths of the Chippewa was accomplished by a
inch deluge that sent the river level shooting up twc
six times the level it had been just a day earlier. T
pattern was more or less repeated across the Chipj
Watershed. By July river levels had dropped do
and it appeared that we were going to have a fa
normal finish to the year. Then a series of unus ; P
September rains drove river levels up again and Rl ac ] reek
finished the season with levels higher than the spi ' '
melt.
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Pollution levels fluctuated between tributary basi
but were generally similar to those of the last
several years. The upper Chippewa continu

disturbing trend of high sediment leve Chippewa Watershed Land Use
Shakopee Creek and Dry Weather Creek Classification
produced worrisomely high concentrations
Nitrates. Fecal Coliform levels were their norr Land use Acres Percent of total
high level with levels rising across the basir Agriculture 980,021 73.50%
the river water warmed in July and August. H Grassland 148,575 11.14%
readings were observed both in high flows an Forest 71,798 5.38%
low flows suggesting a variety of sources. Water 71,668 °.37%
Wetlands 37,042 2.78%
. Urban or Residential 23,565 1.77%
A Flow Weighted Mean is a statistical way unclassified 47 0.00%
expressing a monitoring seasons overall pollu Total 1,333,440 100.00%

concentration. It is expressed in milligrams . ) ) ) .
liter (mg/L). It statistically represents t Chippewa River Tributaries / Sub-basins

concentration of pollutants in the water that Name Acres Percent of whole

would measure if one was able to catch all 1. EastBranch 323,767 24.28%
water that flows out of the river in a tank, miy 2. Middle Chippewa River 257,712 19.33%
up and then take a sample from this tank. 3. Upper Chippewa River 227,383 17.05%
A flow weighted mean is a useful way to comg 4 Shakopee Creek 197,111 14.78%
pollution from one year to another becaus S-Lower Chippewa River 195,443 14.66%
removes some of the variation caused by we: 8- Dry Weather Creek 67,759 5.08%

differences from year to year. ;.eL(i)(\)/\:]er Unmonitored 64,300 4.82%

All concentration values represented in this re Ch?ppewa River 1,333.476 100.00%

are flow weighted means.



Precipitation and Flow
Precipitation

2004 Chippewa Watershed

Precipitation varied across the watershed. J 8 Rainfall O Alexandria
and July saw the most variation from one eng 1
the watershed to the other. The charttother _ 7 )
illustrates some of the variation in rainfall seen £ g mMorris
areas around the Chippewa River Watersh T | -|
Note how little rainfall came in April. Septemb '-'C- ° | 0O Glenwood
numbers are abnormally high. Rainfall in Apll ‘g 4 - 1 1
May and _Ju_ne tends to cause the most runoff ‘i 3 m Shakopee
to the limited amount of canopy cover < ) Creek
fagrlcurlltural _flelds ?nd the saturation of the S é L C1Dry Weather
rom the spring melt. Creek
0 - ! . :

— - . m Montevideo
Flow E § £ 3 & &
CRWP monitors flow as a matter of course < ” § E,
monitoring pollution concentrations. TH 53

n

example hydrograph on the right (Chippewa Ri

Flows) documents five sub-basins’ flow
conditions for 2004. The Lower Mainstem is

monitored at CRWP’s Hwy 40 site. Hwy 40 . ]
CRWP’s most downstream site and therefore Chippewa River Flows 2004

O T
Flow and pollution are directly related. Tk 3/31 5/20

considered the “outlet site”. Note the low spri
melt and then the high water in late June and J 2000 Upper -
Also note how the five basins respond ——Middle
differently to the June peak. The upper § . — EastBranch |
Middle basins have more water holding capaci| &
and therefore release their water more slowly t| = \ Shakopee
the other basins. This is evidenced by the lo| £ 1000 = Lower Outlet
and broader peak events. Finally note how rq j \
in September caused a much smaller chang 500 A A
flow while two months earlier equivalef 'rg\A
rainstorms caused a three fold increase in flow. f

719

8/28 10/17

highest levels of pollution are observed during
high water events. The higher the water the worse

the pollution. This is a result of higher rates ] _
upland erosion during the rainstorms that ca Season Discharge and Basin Area
the high water and increased levels of b
erosion that results when rising river wats JD9
destabilize the river banks. Dry Weather

[ T T T Il
m Discharge (acre feet)

m Area (acres)

Cottonwood Creek

Seasonal Discharge or the total amount of w
that flowed out of a watershed through 1 Shakopee
monitoring season was the second low Upper Main
monitored in the last seven years. Seas
Discharge for each site is documented in the
chart. Each sub-basins’ discharge is docume
alongside its acreage. It is interesting to note | Chippewa Outlet
smaler basins released more water than f
larger neighbors. Some of this is due to rain

East Branch

Middle Main

1,000 10,000 100,000 1,000,000 10,000,000

patterns, land use and drainage patterns.



Transparency

CRWP has been monitoring transparency across the watershed lasttBe/ears. Transparency
is a measurement of the depth of a column of water through whichotteen may be seen.
Measuring transparency is an effective method of monitoringrveatality due to its low cost and

widespread acceptance by water professionals.

Generally, transparency is highest on the upstream most reacadsimitary. As water flows
downstream it has more opportunities to pick up pollutants, thus lowansttretches tend to

have more polluted water and lower transparency.

Sites where the transparency level drops below 20 cm more thaoflid&time can be listed as

impaired by the US Environmental Protection Agency (givereastl 20 sampling events).

2004, most of the Chippewa’s sub-basins
saw sites that exceeded the standard.

CRWP has more transparency sites
actively monitored by both Volunteers
and CRWP staff than any other kind of
monitoring procedure. This extensive
network of sites gives the observer a
good feel for the pollution signature of
the Chippewa River. One can see how
transparency degrades and improves as
the water flows downstream.

Over the last 7 years that transparency
has been monitored CRWP has observed
that many of the tributaries have

predictable transparency trends. Changes
in these trends draw our attention and

lead us to question why it is occurring. Morris "‘%@1"
e
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Low Transparency during high flows is *%’
expected. The continuation of low
transparency for long periods of time
including during low flow periods is
concerning. The constant low
transparency levels suggest that sediment
movement on the Chippewa is a serious
issue throughout the watershed. [

What is Transparency?
Transparency is a measurement of the clarit .r-?EE p
stream water: how much sediment, algae, and @tf
materials are suspended in the water.
measured with a transparency tube a clear, 6Q
long tube with a colored disk on the bottom
measuring the depth at which the disk is visible

»
4

<Taken from WOW. 2003. by Laurie Sovgll
Minnesota Pollution Control Agencyhttp://dipin.
kent.edu/Transparency_Tube.htm)>
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Total Suspended Solids

Total Suspended Solid concentrations for 2004
varied across the watershed, but were mostly up
in comparison to the 7 year average. Overall

observed a break in the decreasing trend 2004 Total Suspended Solids
has been observed over the last 7 years. mpcatarget level
Weather Creek and the East Branch JD9 '

O Goals
Dry Weather m2004 data

maintain the lower levels seen over the |
several years. The Upper Mainstem, monitg
at Site 2, Cyrus, continued with its much higfjcottonwood Creek

concentrations. Shakopee
. . Upper Main
While there has been a decreasing TSS trer

previous years 2004 did not follow this trer East Branch

Furthermore, most of the Chippewa sub-baj Middle Main

did not achieve their limited target goals t} HW40

CRWP partners set for them in 1999. Shako - - - & - -
Creek, the Upper Mainstem and the Midq o 20 40 60 80 100 120
Mainstem were the main contributors to { Flow Weighted Mean (PPM)

TSS being over the target goal at Hwy 4u:
These concentrations will be hard to improve
without cutting the upstream tributary
concentrations and decreasing peak flood events
i.e. holding water back.

Total Suspended Solids

Parts Per Million
[ ] 28-58
I 58-88
Il 838-118

According to the Minnesota Pollution Control

Agency, TSS concentrations of 58 through 66
mg/L can be used to list a river as impaired (red
line on chart). The Lower Mainstem, Middle

Mainstem, Upper Mainstem and Shakopee
Creek all had Flow Weighted mean

concentrations exceeding this level.

Two basins deserve praise in 2004. The East
Branch and Dry Weather Creek met their goal

levels for TSS. This is the third year that they

have achieved their goals.

What are Total Suspended Solids2Taken From “State of The Minnesota River 2002 Exge Summary>

The transport of sediment is a natural function of rivers. Modibneof the landscape has accelerated the
rate of soil into waterways. Increased runoff has resultedrearma bank erosion. Elevated sedinjent
(suspended soil particles) has many impacts. It makes riversrioddly, affecting aesthetics and swimming.
Sediment carries nutrients, pesticides, and other chemicalshmtover that may impact fish and wildlfe
species. Sedimentation can restrict the areas where fish dpaivbjological diversity, and keep river water
cloudy, reducing the potential for growth of beneficial plant species.




Total Phosphorous

Total phosphorous (TP) concentratior
varied across the watershed (see ch
at right). One sub-basins the Ea
Branch achieved its goals. One of th
new sites monitored in 2004
Cottonwood Creek, was below the 0,
mg/L desired goal set by the
Environmental Protection Agency fo
prevention of nuisance algal growth. |
addition, Dry Weather Creek cam
close to its goal concentrations.

In comparison to previous years, the
has been little change in phosphoro
levels across the board. Most sites s4
a slight increase in TP concentration

2004 Total Phosphorous

mpca target level

\
O Goals

Dry Weather :r—i— 2004 e

Shakopee

g

HWAD i
0 005 01 015 02 025 03
Flow Weighted Mean (PPM)

but theses increases are statistically
insignificant.

Given the lower quantity of water
documented in 2004 the concentrations
did not translate into more pollution.
Actually, even though the water
contained slightly more TP since there
was less water the actual tonage of TP
was similar to previous years.

Calculating backwards we are able to
determine the average pounds per acre
for the Chippewa Watershed. Given
that the watershed produced 42.3 tons
of phosphorous at Hwy 40 this converts
to 0.07 Ibs per acre of source material.
Therefore, one would think that
reducing TP levels would be a fairly
simple affair. Experience has shown
this to be much more difficult than one
would imagine.

" Total Phosphorous

0 Parts Per Million
Dpe |:| 0-01
IppEewa I 01-0.2
: B 02-03

What is Phosphorus?

<Taken From “State of The Minnesota River 2002 Exge Summary>
Phosphorus is an important nutrient for plant growth.
concentration of phosphorous present in a water sample. Exceghgiussin the river is a concern because it
stimulate the growth of algae. Excessive algae growth, daathdecay can severely deplete oxygen supply i
river, endangering fish and other forms of aquatic life. Low digsbbxygen rates are of particular concern during
flow times or in slow moving areas such as reservoirs and the loagra® of the river.
Point-source Phosphorous comes mainly from municipal and indd&tdlaarges to surface waters.
point-source phosphorous comes from runoff from urban areas, constrgdésn agricultural lands, manyre
transported in from feedlots and agricultural lands, and human waste froommiant septic systems.

N

TotalpRtraais is the measure of the tdtal
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Orthophosphorous

Orthophosphorous (OP) concentrations vat
across the watershed (see chart at rig iddle Main
Concentrations did appear to follow a logic
pattern as water flowed downstream and tributa East Branch
contributed waters with different concentrations

Upper Main

JD9

The Upper Mainstem and Middle Mainste Shakopee
maintained fairly low concentrations. Areas wh¢
Agricultural land use dominates the landscg cotomeodcree
tended to have higher levels of OP. .
Another way of looking at OP levels is to see h Dry Weather
much of the Total Phosphorous (TP) concentra
was accountable to OP. High portions of ¢
suggest either high levels of natural sources

2004 Ortho Phosphorous

0 0.01 0.02 003 004 005 006 007 0.08 0.09 0.1
Flow Weighted Mean (PPM)

as wetlands or high levels of chemical fertilization.
The levels of OP were 4-10% of the TP level for
the Upper and Middle Mainstem sub-basins.
Whereas for the lower basins OP made up a much
more sizable portion of TP, OP ran from 30-55%
of TP. The highest OP concentration and portion
was found in Dry Weather Creek which has very
few wetlands and is over 95% farmed.

2004 Ortho Phosphorous / Total

Phosphorous
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Parts Per Million
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Middle
Chippewa

East Branch

What is Orthophosphorous?

<Taken From “State of The Minnesota River 2002 Exge Summary>

Ortho phosphorus is soluble reactive phosphorous and is readli#ple for biological uptake. A particul
concern with Orthophosphorous is that it is readily availablegameahnd under certain conditions can stimulate e
algae growth leading to subsequent depletion of dissolved wxyderimary sources of Orthophosphorous
wastewater treatment plants, feedlot runoff, and failing septiersgst

lar
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Nitrate Nitrite Nitrogen

High Nitrate Nitrite Nitrogen (NO2-3
concentrations dominated the Low
Mainstem, East Branch, Shakopee Cry¢

2004 Nitrogen

and Dry Weather Creek (see chart at rig Upper Main
Concentrations appeared to follow Middle Main O Goals
increasing pattern as water flowg East Branch 2004 data

downstream and tributaries contribut

. : JD9
waters with more and more Nitrogen.

Shakopee

The Upper Mainstem and Middle Mainstg Cottonwood Creek
maintained fairly low concentration{ | ower Mainstem
These low concentrations managed to k

. Dry Weather
the mainstem level at Hwy 40 (Lowse Y | x x : :
Mainstem site) at a relatively low lev 0 2 4 6 8 10
even against the relative mountain Flow Weighted Mean (PPM)

nitrogen coming out of Shakopee Creek.

Dry Weather Creek saw the highest flow

weighted mean of the sites monitored. NO2-3 2004
Shakopee Creek and Dry weather Creek have parts Per Millon
the highest portion of their land under Upper % oa-os

agricultural production and have very few Chippews s

land use types that typically retain or remove

nitrogen from the landscape (wetlands,

grasslands, forests).

Surprisingly, Cottonwood Creek and JD9, Middle

both minor tributaries within the Lower Chippewa

Mainstem had low levels of Nitrogen. Both
of these tributaries are heavily farmed and
have relatively few other land covers 0
(wetlands, lakes, grass, forest). A notable
difference between these basins and thes
Sha_kop_ee Creek and Dry Weath_er Creek ‘u|
basins is that they have much less tiling due t§ ”“|H|||||u
their sandier soils. Hm M'm il
What are Nitrates? <Taken From “State of The Minnesota River 2002 Exge Summary>
Nitrogen exists in the environment in many forms. In tetegades, there has been a substantial increfse in
nitrogen fertilizer use. Elevated nitrate-N in the Chipp&ixger can pollute aquifers it recharges. Therefore nitrpge
can affect drinking water. At high enough concentrations, niatan cause infants who drink the water to becpme
sick and die (methemoglbinemia). Downstream, nitrate-N fronCthppewa River contributes to hypoxia (low leviels

of dissolved oxygen) in the Gulf of Mexico by stimulating the groethalgae which, through death and degay,
consume large amounts of dissolved oxygen and thereby threaten aquatic life.

Lower
Mainstem

No Chippewa sub-basin achieved the goals set
for them by CRWP partners in 1999.




Fecal Coliform

2004 Fecal Coliform levels were high duri
the months that residents of the Chippsg
Watershed use the river for swimming. In {
months of June through September 53% of
samples tested above the 200 Colony Forn
Units (CFU) per 100 ml standard accepta
for swimming.

Geomean (CFU

While some of the higher incidents of feg
coliform were after rain events indicating
field runoff event, many were during low flow
suggesting that failed human septic systems
also a source.

Considering the evidencewimming is not

Chippewa River, Seasonal Geomean by

Sub-Basin
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recommended from June through
Septemberin the Chippewa River.

The total number of events above 200 CFU
was up in 2004. 50% of all tests came in
above 200 CFU for 2004. That is more than
the 42% for 1999-2003.

z

' '
Fecal Assessment
Chippewa River

+

Chippewa River Sub-basing
I Not Supportive
[ Partially Supportive
[ Fully Supportive

oo’

Chippewa
East
Branch

Lower
. Chippewa
River

What is Fecal Coliform?

Fecal coliform are a broad group of bacteria found in the feces of warm-blmadsanihey are easly
to test for and are therefore a useful indicator of biological contamination. Benpeeof fecal coliform
bacteria in aquatic environments indicates that the water has been r@oemty/to a few days) contaminated
by feces. This fecal matter may be contaminated by pathogens, disshsamy bacteria or viruses. The
presence of fecal contamination is an indicator that a potential health riskfexisidividuals exposed to tt]is
water. Fecal coliform bacteria may occur in ambient water as a resldt o¥erflow of domestic sewage o

nonpoint sources of human and animal waste.




2004 Turbidity Exceedences, Chippewa River Sub-
Basins,

High turbidity was a prominent feature ¢ 15-18 samples per site

most stretches of the Chippewa River in 200  150.00%
At all sites except Dry Weather Creek al 90.00%
Cottonwood Creek, Turbidity levels regular 80.00%
were observed above the MN State Stand 70.00%

of 25 NTUs. 20,000

40.00% -
30.00% -
20.00% -

Sites where the turbidity level exceeds t
standard (25 NTU) more than 10% of the tin

% of Samples above 25 NTU

. . . 10.00% - 1
can be listed as impaired by the U 0.00% . Ll =
Environmental Protection Agency. In 200 2 g § S g,;% 6 B, 58 .83
most of the Chippewa’s sub-basins exceeq 3 e 5 2¢ " 8 2£56§5
the standard. S 5 5° g6 2 =
1N @)

High turbidity during high flows is expected.
The continuation of high turbidity for lon  peATIONALTRENDS OF FRESH WATER FISH ACTIVITY T0 TURBIDITY VALUES AND TIME
periods of time including during low flo\
periods is concerning. The constant h
turbidity levels suggest that aquatic habitat
the Chippewa is seriously degraded. A

100,000

REDUCED GROWTH
RATES DETECTED

Currently, the lower 11 miles of the Chippe!
are listed as impaired for turbidity. This d:
shows that the impairment goes all the way =
the Chippewa River. It is a watershed w =
problem that needs to be addres
throughout the watershed.

NTUs)

DELAYED HATCHING RATES

LONG-TERM REDUCTION
IN FEEDING SUCCESS

TURBI

FISH START T
SHOW SIGNS
STRESS

|

HOURS D&YS WEEKS MONTHS

TIME -

What is Turbidity?

Turbidity refers to how clear the water is. Theajee the amount of total suspended solids (TS8)emwater, the murkier it
appears and the higher the measured turbiditydding operations, channelization, increased fla@safloods, or even too man
bottom-feeding fish (such as carp) may stir updrotsediments and increase the cloudiness of therwat

High concentrations of particulate matter can moliifht penetration, cause shallow lakes and bayal in faster, and smother
benthic habitats - impacting both organisms andegg particles of silt, clay, and other organidenials settle to the bottom, thgy
can suffocate newly hatched larvae and fill in ggazetween rocks which could have been used bytiaguganisms as habitat.
Fine particulate material also can clog or damagesiive gill structures, decrease their resistdoatisease, prevent proper egg
and larval development, and potentially interferthyparticle feeding activities. If light penetrati is reduced significantly,
macrophyte growth may be decreased which wouldrimitmpact the organisms dependent upon them &at &md cover. Reduced
photosynthesis can also result in a lower daytiefeaise of oxygen into the water. Effects on phytioktion growth are complex
depending on too many factors to generalize.

Very high levels of turbidity for a short periodtirhe may not be significant and may even be Iéssgroblem than a lower leve
that persists longer. The figure above shows havaticjorganisms are generally affected.

<Taken from WOW. 2003. Water on the Web - MonitgrMinnesota Lakes on the Internet and Training \WW&téence
Technicians for the Future - A National On-line lzwlum using Advanced Technologies and Real-Tina¢aD(http://wow.nrri.
umn.edu). University of Minnesota-Duluth, DuluthNV65812.>




Buffer Survey

Over the last several years CRWP has & Percent of Waterway with No Buffer, 2004
documenting the buffers along approximat s
775 miles of the Chippewa and its tributarie

50%

40% -

The presence or absence and width of
buffers tell us a lot about the health g 30% — —
resistance of the Chippewa. Buffers pla) s |
vital role in shielding the Chippewa Riv
from pollution immediately along th

10% —

. .
waterways. A stream or ditch without| °% T ‘ ‘ ‘
. Upper Middle East Shakopee  Lower Dry
bUffer haS feW defenses agaJnSt run Chippewa Mainstem  Branch Creek  Mainstem Weather
pollution and bank erosion. Creek

Buffer extent and width tend to decrease-as
the river progresses downstream. Agriculty Average Buffer Width, 2004
areas tend to have fewer and smaller buffe

70 feet

60 feet +—

The Lower Mainstem, Shakopee Creek 3
Dry Weather Creek had over 40% of th| *°™*]
lengths_Notprotected by a buffer. This nee| *° "¢
improvement, especially since these regif 0%t 7
are prone to higher rates of erosion dug 20feet —
agricultural land use and bank erosion dug 1ofeet
drainage modifications. 0 feet

Upper Middle East Shakopee Lower Dry
Chippewa Mainstem Branch Creek  Mainstem Weather
Creek

What is a Stream or Ditch Buffer?

The aquatic corridor, where land and water meet, deserves speciopratehe form of buffers.
buffer can be placed along a stream, shoreline, or around a natural wetland r Admffeany uses and
benefits. Its primary use is to physically protect and separate a sta&amor wetland from future
disturbance or encroachment. For streams, a network of buffers act asad-viglytduring floods and

sustains the integrity of stream ecosystems and habitats.
(Taken from the Center for Watershed Protectionywwewp.org/aquatic_buffers.htm>)




Bank Erosion Survey

This last winter CRWP surveyed two tributaries of the Chipp@ekihg specifically at Ditch/Stream
Bank Erosion. The lower 5.2 miles of Dry Weather Creek and the @8aniles of Shakopee Creek
were surveyed. The survey method applied the Bank Erosion Hazand (Ru$gen, Applied River
Morphology 1996) to determined how many tons of sediment were lost per miletadséream bank
erosion. The findings revealed that bank erosion is a significattiteutor of sediment pollution in
the areas monitored.

Shakopee Creekwas by far the worst of the two tributaries. A conservatstarate indicates that the
lower stretch of the Shakopee contributes 154 tons/mile/year ohasedi Bank erosion was prevalent
both on the bends and the straights and some cut banks measured ovem20eigbt. Furthermore
this ditch that was originally dug at 12 feet wide in 1959 has wilemever 30 feet in response to the
change in drainage hydrology over the last 44 years.

Dry Weather Creek was not a bad as Shakopee Creek but it did have significant issoesstizam
of where the ditch portion of the tributary connected into the old dcreékhe banks were cut bare. It
is as if a six lane highway was suddenly plugged into a two laneycmad. The natural portion is
adapting to the new hydrology (the ditch and drained basin) by down cattthgvidening out. This
results in the banks being torn up and the stream destabilized. éncainge estimate of the erosion
was 22 tons/mile/year.

Dry Weather Creek Bank Erosion Dry Weather Creek Bank Erosion

What is Bank Erosion?

There has been a recent conceptual leap in unddistastream and river erosion. Previously, rivekband streambark
erosion - the removal of river banks by flowing arat was targeted as the major erosional problebetaddressed. However, ye
now understand that streambank erosion is an obwegmptom of a more fundamental problem within dn&inage feature, the
lowering of the streambed. This phenomenon may behntess obvious, but can be identified throughaittive sites, nick point
and their resultant renewed instability of the atnbanks.

Modifications to a river have longaching consequences, if the modifications areowotpatible with the natural scale|of
energy-dissipating processes of the river, theyuiimately fail. Because the condition of a five a dynamic balance between]all
forces impinging on it, every modification madeitchas an ensuing reaction. Rivers are not alwaysquilibrium with thd
dynamic balance where they should be, and therebeaa considerable lag in time until the appropriagvent’ provides thg
readjustment of levels or sediment supply or chandlee channel. (Taken from :New South &gaDepartment of Land afd
Water Conservation, <www.ozestuaries.org/indicdfdef streambank_erosion.html>)




Conclusion

Overall, monitoring indicated that pollution continues to be an issuééoChippewa River.
Most sites did not achieve the goals set for them by projeatgrarin 1999. Dry Weather
Creek and the East Branch achieved their goals that CRWP rgastrtefor them in 1999 for
total suspended solids. Unfortunately they lost the distinction of\aolgi their goals for Total
Phosphorus which they achieved in 2003.

The Upper Mainstem and Middle Mainstem Chippewa Rivers had issuds high
concentrations of total phosphorous and Ortho phosphorous. Shakopee Creek amdibey W
Creek had problematic levels of nitrate-nitrite nitrogen.

All basins expressed levels of fecal coliform above the stardiamg the summer swimming
months. No basin was found to be fully supportive of swimming.

Turbidity exceeded the standard in all but two basins in 2004. Magey skceeded the
standard 40-80% of the times sampled.

Poor Transparency and a lack of stream/ ditch buffers were obsacvess the Chippewa
Watershed.

Bank erosion was surveyed in two tributaries and was found to lgmificsint factor. As a
result of these surveys it was also observed that the twddries are not in balance with their
hydrology and are continuing to adapt to their new hydrology via widening and dowag cutt
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