| PL-13l ~404% -0

CHILTON MILLPOND
LAKE MANAGEMENT PLANNING GRANT
1993
REPORT

BY
CHILTON LAKE DISTRICT
. AND
AQUATIC RESOURCES

WRITTEN BY
RAND ATKINSON
AQUATIC RESOURCES
BOX 2221
WAUSAU, WI 54402



TABLE OF CONTENTS

PAGES
INTRODUCTION
Background . ........ .ttt enanaronsoanacseoeans ii.
Goals and Objcctives .. ... ittt ettt iii.
PHYSICAL CHARACTERISTICS
Methods ...t ittt i it ittt e st aseaennsaoaeseas 1.
ReSUIES t it ittt it i et ittt s ettt et e 1-2.
Discussion . ... it i e e e e e e e 2-4.
CHEMICAL CHARACTERISTICS
Methods ... ... ittt i ittt it st e s e esnnnansenanas 5.
o I I o T 5-6.
Discussion ...... et et e et e e e 7
BIOLOGICAL CHARACTERISTICS
Methods i i ittt ittt ittt ittt ittt tsattritaases 8.
3o B I - 8-9.
Discussion ................... S e et e e e e e 9-10.
WATERSHED CHARACTERISTICS
Soil Landscapecs & Water Quality
Hochhecim-Lamartince-Mayville .................. 11-12.
Houghton-Palm-Willctte ....... .0 i inuenn 12.
Channohon-Whalcn-Kolberg ....... ... 12-13.
CONCLUSIONS ... .. it it i nr v enens c e r e s s e s e st 14.
RECOMMENDATIONS ... i ittt ittt et et ettt seeeeceeennes 15.
LIST OF FIGURES & TABLES
FIGURE 1. Map of Oxygcn/ Temperaturc Sampling
Locations on §. Br. of Manitowoc ....... 16.
FIGURE 2. Map of Oxygcen/ Temperaturce Sampling
Locations within City Limits ........... 17.
FIGURE 3. Dcscription of Scdiment Profilce
Location in Millpond ................... 18.
FIGURES 4 A-A Thru G-G. Scdimcnt Profiles and
X-Scctions ..... ... . ..., 19-25.
TABLES 1-6. Oxygen/ Temperaturce Sampling
Results 10993 ... i ittt enennn 26-31.
TABLE 7. Estimatced Scdimentation in the
Chilton Millpond ...........ccivuvrnennnn. 32.
TABLE 9. Water Chemistry Results ... . ............ . 33-34.

TABLE 10. Chemical Analysis of 1976
Bottom Scdiments ........... ... 35.
TABLE 11. Macroinvertcbrates of the South



INTRODUCTION

BACKGROUND

Lakec Chilton or the Chilton Millpond is an irrcgularly
shaped impoundmcent of the South Branch of the Manitowoc
River located in the City of Chilton, Calumct County.

The pond currcntly has a maximum depth of cight fecet and
has a maximum width of 420 fcet ncar the center of its
1850 foot length. The millpond tapers at both the
upstrcam and down strcam cnds.

In the past Chilton Millpond was a focal point for lcisurc
and rccrcational activitiecs such as boating, swimming, and
fishing. By thec late 70's the millpond had filled with
nutricnt rich scdiment from watcrshed runnoff which
produccd a hcavy growth of aquatic plants and an
accumulation of duckweed (Lcemna sp.). At this time the
Chilton Lakec District was formed so the millpond could be
dredged to 1.) reduce the plent growth by rcmoving the
rooting medium, 2.) rcducc light pcnctration to the bottonm
by incrcasing it's dcepth, and 3.) to rcduce the nutrient
lcevels in the lake. By climinating the aquatic plants
with this dredging projcct the problcms of duckwecd
accurulation and stagnant mosquito habitat would also bec
illiminatcd. It was belicved a deceper millpond would also
improve oxygen lcvels thercefore incrcasc the pond's
ability to sustain fish 1lifc and rcducc shallow arcas in
the winter that in the past froze solid. In 1977 a pcrmit
was issucd and approximatcly 28,000 cubic yards of
scdiment was rcmoved from the bed of the millpond beforce
the projcct was abandoncd duc to wcather conditons. In
1978 financial assistance was sought for hydraulic
drcdging of anothcr 85,000 cubic yvards of scdiment in
1979. In 1980 the Calumct County Soil and Watcer
Conscrvation District assisted in a hydrographic survey of
watcer depths to documcnt before and after depths of
scdiment.

Spring and fall stocking of northernm pike, largemouth
bass, and bluegill occurrcd from 1972 to 1974. After
drcdging an intcnsc cffort was made to cstablish a warm
water fishery in the millpond. From 1979 to 1988 10,400
northern pike, 4500 largcmouth bass, 3500 ycllow perch,
4325 blucgill, and 500 gcncral panfish were stocked in the
millpond as fry and fingcrlings. All attempts at
cstablishing a fishery in the Chilton Millpond to datc
have failced.
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GOALS AND OBJECTIVES

The main objcctive of this study was to collcct
limnological data on Chilton Millpond. Our goal with
gathering this basclinc information to help us make
dccisions on whcther to continuc the cffort to cstablish a
warm water fishcery in Chilton Millpond at this time or
dcfer this attempt to a later time. A sccondary goal of
this study was to look for rclationships bectween the land
uscs in the watcershed and the water resources of the South
Branch of the Manitowoc(and it's tributaries) and the
problcms of that facc thc recsources of the Chilton
Millpond.
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PHYSICAL CHARACTERISTICS
Mcthods

Physical limnological asscssments of Chilton Millpond
consisting of oxygen and temperaturc profiles and light
pcnetration (water clarity) mcasurcments werc collected
monthly in 1993 from Fcbruary to Dcccember (Table 1). The
location of the profilec and sccchi disc rcadings during
open water periods was at center of Cross Scction A-A (Scc
Figurc 3) and off the dam when ice covercd any part of the
millpond. When possible thesc asscessments corrcsponded to
scheduled water chemistry sampling. The oxygen and
temperature profiles were taken at 1 foot intervals from
surface to bottom in 8 fcct of watcer. Standard sccchi
disc mcthods were usced to determince light penctration.

Further oxygen and temperaturce sampling was conductcd
in the South Branch of the Manitowoc River and it's
tributarics above and below the Chilton Millpond (Figurcs
1 & 2, Table 1). Though not originally planncd, thesc
mcasurcments were ncccessary to cvaluate the suitability of
sustaining a fishery in adjacent watcers. Sampling
occurrcd from May to Scptcmber to asscss the conditions of
the strcam habitat during the growing scason and
corrcsponded to Chilton Millpond sampling dates. May and
Scptember sampling dates corrcesponded to macroinvertcbrate
sampling.

A hydrographic survey and soft scdiment profilc was
complcted on Junc 7, 1993 to asscss the scdiment
accurulation in the millpond since the last dredging. Thc
original cross scction sampling mcthods and transccts uscd
in the prc amd post-drcdging cvaluations of the latc of
1976 and 1980 wcrce uscd in this cevaluation. Watcer and
scdiment lcvel clevations were adjusted to correspond to
ncew bench mark clevations that werce changed with dam
rcconstruction. The survey and profilcs were conducted
from an anchorcd boat at the location described in Figure
4 A-A thru G-G.

Results

The results of the oxygen/temperaturc profile and
corrcsponding water clarity is described in Table 1. Low
oxygen conditions were found in Chilton Millpond during
the summer months parallcling warm water temperaturcs and
wcather from Junc through August. As cxpcected dissolved
oxygen levels were higher during cool water periods but
did not approach saturation.



Watcer clarity or light penctration during open water
pcriods was limitcd to 30 to 36 inches from the surfacc of
the Chilton Millpond (Table 1). When the pond was covercd
with ice sccchi disc rcading incrcascd to 62-72 inches.
Light pcnetration during the growing scason only rcached
the bottom in the shallow arcas. Thesc arcas arc locatcd
at the cdges of the widest cross scction of the millpond
and in the shallows at the hcad of the millpond.

Oxygen and temperaturce sampling data above and below
the Chilton Millpond arc detailed in Tables 2 thru 6. 'Low
oxygen conditions were found in the North Branch of the
Manitowoc River above Chilton Millpond in July and
August. These low oxygen conditions corrcspondced to low
oxygen conditons in the millpond beclow. On August 26
only 2.0 mg/l of oxygen was found in the South Branch of
the Manitowoc above Stony Brook; and only incrcascd to 4.0
mg/l after the conflucnce with Stony Brook's cool
wcll-oxygenated water (Table 5). The cascading roller dam
at thc outfall of Chilton Millpond raiscd oxygen levels to
8 mg/l during the warmcst part of summer crcating
cxcellent oxygen levels that continued throughout the
strcam coursc through the City of Chilton (Tablcs 4 & 5).

The hydrographic survey/soft scdiment profile
indicates 1ittle overrall scdiment accumulation over the
138 ycar pcriod since the pond was drcdged. Grecatest
sediment accumulation occurred at X-scction C-C which is
the widest part of the millpond with the most
cross-scctional arca. Scdiment accumulation also occurrcd
in the dcepest arcas of the millpond at X-scctions
A-A,B-B,and C-C. X-scctions E-E,F-F, and G-G actually lost
scdimcnt depth. Calculation results of the amount of silt
accumrulation in the pond at the prescnt time can be found
in Table 7.

Discussion

The rcesults of oxygen/tcemperature profiling and
sampling in the Chilton Millpond and the surrounding
waters of the South Branch of thc Manitowoc River indicatce
that physical conditions to support a fishcry in the
Millpond from Junc through August do not cxist at this
time. Bascd on monthly sampling profiles, covering rainy
and sunny conditions on days prior to sampling, low oxygcn
lcvels that causc chronic stress or acute death cxposure
conditions to most gamc fish cxists in thc millpond when
watcr tcmpecraturcs climbed above the low 60's.



Recruitment of fish from arcas upstrcam and downstrcam
into the Chilton Millpond is also limited. Adcquatc
oxygen levels to support a fishery in the summer cxist
beclow the dam as a result of the cascading roller dam; but
this samec dam is a physical barricr to fish migration
upstrcam. Oxygen sampling on August 26 (Table 5) also
indicatecd that during the warmest part of summer a low
oxygen barricr cxists upstrcam scveral miles on the North
Branch of the Manitowoc River.

During most of thc open water period suspended matter
in the water column limits light penctration below a 3
foot decpth. This suspcndcd matter makes fish respiration
cven morce difficult as gill filamcents where oxygen
cxchange occurs beccomce clogged. Gamc and panfish that
depend on sight for food capturc cannot cxist under these
conditions.

Limited light pcenetration during much of the opcen
water period prevents the growth of aquatic plants. Light
docs not rcach the bottom substrate of the millpond cxcept
for thc upper shallow arcas ncar the county fairgrounds
and a fcw shallow arcas at the widest part of the
millpond. A fcw plant spccics were obscrved in late
summecr at thesc locations.

An association between Chilton Millpond conditions
prior to drecdging and at present can also be madce. The
agquatic plants that werc at nuisance levels before
drcdging werce there as a result of silt and nutricent
accumulation and the fact that light could penctratce to
the shallow dcpths of this accumulation. Today's
conditions of dccper depths duc to dredging and limitcd
light pcnectration during the growing scason cxplains the
lack of aquatic plant growth.

A critical rcvicw of the history of prec and
post-drcdging pecriods indicates that plant growth was
important in maintaining the fishery. Assuming watcr
quality conditions - of thec North Branch of thec Manitowoc
River today arc similar to 1976 conditions, plant growth
provided oxygen to the millpond during the periods that
now lack cnough oxygen to support fish. Aquatic plant
growth also acted as a silt curtain to clarify the
suspcnded matter and allow deceper light penctration than
cxists at present. Aquatic plants also provided food and
cover for fish and thceir prey specics.
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Scdiment in the Chilton Millpond is being deposited at
the present time in the deceper water arcas of X-scctions
A'-A' ,B'-B', and C'-C'. Arcas of the central channcl in
the upper rcaches of the millpond have actually scourcd
out and now have less depth. Silt is accumulating in the
shallow arcas of thc upper cnd of the Chilton Millpond.

The gencral physical conditions that cxist in Chilton
Millpond can be attributed to water quality problcems that
cxist in the watershed and the upstrcam rcaches of the.
North Branch of the Manitowoc River. Long term solutions
to the problems of Chilton ﬁillpond arc ticed to
improvements in thc,Watcrshcd,”




CHEMICAL CHARACTERISTICS

Mcthods

Watcer chemistry sampling was complcted in Chilton Millpond
from March through Scptember 1993. Samples were taken at
X-scction A-A 200 fcct upstrcam from Millpond dam at a
point midway bctween tbe banks of the millpond. Oxygen/
temperature profiles, water level recording, and sccchi
disc transparcncy rcadings corrcsponded to the watcer
chemistry sampling. All sampling was complcted at midday.

Spring and fall macroinvertcbratec studics and
upstrcam and downstrcam oxygcen and temperaturc profiles
accompanicd watcr chemistry sampling dates to give a
complete picturc of watcer condition above and below the
millpond. This proccdurc was a modification of the
original paramctcrs of the study.after carly sampling
indicatcd macroinvertcbrates and a supporting cnvironment
were lacking in the millpond itsclf.

The timing of watcer chemistry sampling by the
City of Chilton tricd to capture various wcather
conditions such as pecriods of high temperaturces,drought,
and hcavy rains. Bactecria, nutricnt, and particulatc
sampling were included in the sampling.

Results

Watcer chemistry sampling results for Chilton Millpond
arc found in Tables 8 and 9. Water chemistry valuces
indicatce high lcvels of dissolved organic and inorganic
compounds. Levels varied with oxygen, temperature,
rainfall, and watcr clarity but rcmained high throughout
variations in cach.



High 1lcvels of both total and dissolved phosphorus
were found throughout the study period. Total phosphorus
ranged from 105 to 460 micrograms/liter. Dissolvced
phosphorus rangcd from 63 to 149 micrograms/liter. Total
phosphorus levels were highest on July 22 corrcesponding '
to high watcr tempecraturces, low dissolved oxygen, little
watcer runnoff, and little or no plant growth-cither
as plankton or macrophytes.

Nitrogen lcvels in the millpond werce also clevated
indicating high lcvels of organic matter in the watershed
above. Levels of total nitrogen werc from 2.03 to 3.21
mg/1 with the lower lcevels corrcsponding to summer growing
periods and the higher to fall and spring dormant pecriods.
Ammonia-nitrogen lcvels ranged from .055 to .352
milligrams/liter. The highest lcvel of ammonia
corrcsponded to the high water temperaturces, low oxygen
lcvels, and a low rainfall period.

Sulfate lcvels ranged from 9 to 21 milligrams/liter
during thc study pcriod. The lowest rcading corresponded
to low oxygen lcvels - the highest with lower watcer
tcmperaturcs and high water levels.

Suspcended solids ranged from 4 to 14 milligrams/liter
with 1littlc range during thc growing scason cven when
comparing pcriods of drought with pceriods of hcavy rains.
There is a dircet corrclation between scechi disk reading
and suspcnded solid rcadings (Table 9).

The high lcvels of dissolved inorganic chemicals werc
cvident with conductivity rcadings ranging from 327 to
738 umhos/1. Levels in summer ncarly doubled May rcadings
and spiraled in late Scptember. Alkalinity level changes
corrclated to incrcascs and decrcascs in conductivity
ranging from 290 to 322 milligrams/liter. The pH ranged
from 7.93 to 8.21 and showed dircct corrclation te
alkalinity and dissolved oxygen changes.

Five-day Biochemical 0Oxygen Dcemand was 2.6 in spring,
2.1 in summer and 1.5 in the fall. Summcr BOD sampling
cxcccded the dissolved oxygen found in the Chilton
Millpond at the timc of sampling. PFeccal Streptococcus and
E. Coli sampling results indicatcd low lcvels of these
organisms.
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Discussion

Water chemistry analysis of Chilton Millpond indicatces
that North Branch of thc Manitowoc River has scverece
nutricent loading problems that consumce large amounts of
oxygen that is nccessary for biological and chermical
procecsscs. The high dissolved nutricnt loads combincd
with suspendced organic detritus and inorgannic colloidal
clay which limits light pcnectration has restricted the
growth and rcproduction of aquatic plants, fish, and
supporting organisms in the Chilton Millpond.

The cxtremcly high levels of dissolved phosphorus that
was found in the watcr passing through the Chilton
Millpond normally would producc massive algac blooms; But
limiting light pcnctration and nitrogen availibilty - in a
form suitablc for algac growth - is limitcd.

Phosphorus prccipitation is limited by low oxygecn and
the high pH of the water. Water velocitics, suspended
colloidal clay particles, and lack of plants to absorb
phosphorus all contribute to the high phosphorus 1lcvels
found in the Chilton Millpond.

High total ammonia lcvels through out the growing
scason in the millpond indicated that oxygen lcvels in the
millpond and in the strcam above arc not adcquatc to allow
decomposition of organic matter or the nitrification
proccss to procced. Total ammonia lcvels found during the
growing scason cxcccded lcvels rccommended for chronic
cxposurc limits for fish.

The nutricent scriecs water chemistry helped to cxplain
the gas cxchanges occurring below the millpond. The
roller dam at the millpond cxit and a scrics of low hcead
dams bclow quickly added oxygen and drove off nitrogen
gas compounds. Under the lowest oxygen conditions some
nitrogen cntrainment occurrcd bencath the dams
immcdiatecly below the millpond.

Sulfatec concentrations were within the range of
distribution gradicnts found in surfacc watcrs of the
arca. Lack of oxygen in the South Branch of the Manitowoc
system can free sulfide ions which in return bond to most
mctals and precipitatc out as metal sufides. In 1976 high
concentrations of various mctals were found in the spoil
matcrial that was rcemoved Chilton Millpond during the
former dredging project (Table 10).



BIOLOGICAL CHARACTERISTICS
Mcthods

Biological data collcction as part of this study was
to includc a singlce sampling of the Millpond for algac,
diatoms, micro/macroinvertcbrates and aquatic plamnts. The
original plan was rcviscd to includc vertical and
horizontal plankton tows on cach monthly visit through the
1993 growing scason and spring and fall macroinvertcbratc
sampling in spring and fall. Poor watcr clarity
conditions limited light pcenctration. Aquatic plant
growth was limitcd to a shallow watcer arcas in the widest
arca of the millpond and in the riverinc arcas at the hcad
of the millpond.

Results

Vertical and horizontal plankton net tows of the
Chilton Millpond during thc growing scason indicatcd
sparsc and scasonal growth of both phyto and zooplanktors.
A fcw plankton were found during May when adequate oxygen
lcvels and water clarity supported them. During the rest
of the growing scason when water clarity and oxygen levels
droppcd thecy complctely disappcarcd. Suspcnded detritus
dominmatced thc tows throughout the sampling pcriod.
Results of the plankton tows arc found below.

5-20-93 *
Algac Zooplankton

Clostcrium sp.{Dcsmid) Rotaria sp.(Rotifer)
Microspora sp.(Grccn) )
Ocdogonium sp.(Grecen)

Zygncma sp. (Green)

Aphanizomcnon(Bluc-Green)

7-22-93 *

Nonc Nonc
8-26-93 * )

Nonce Nonc
9-28-93 *

Nonc Nonc

¥ PFinc Detritus & Plant & animal parts- Less gelatinous
detritus was found on Scptcember 28 sampling datce.



Macroinvertcbrate sampling was conducted at scveral
sitcs above and below the Chilton Millpond corrcesponding
to many oxygen/temperaturc sampling sites. D-framc kick
nct sampling techniques were usced in gathering and

colleccting the organisms. The organisms found dircctly
above and bclow the Chilton Millpond and on Stony Brook
are include in Table 11. A Stoncy Brook macroinvertcbrate

sampling is included to show the diversity and abundance
of organisms that can be found when oxygen and other
favorablc physical and chemical conditions cxist. No
agquatic macroinvertcbrates were in the bottom scdiments of
the millpond were sampled.

Aquatic plants werc abundant in the South branch of
the Manitowoc River above the Chilton Millpond. A wide
varicty of floating, submcrgent, and cmergent plants arc
found in the shallow watcr arcas of the river. Only a few
lily pads were found in the millpond in the shallow
mudflat arcas at the widest transcct. Coontail, a
submergent aquatic plant, was found at the hcad of the
millpond wherc the pond is morc strcam-likec and light
pcnctration allowed somc growth. Coontail is a plant that
docs well in water where their is a high nutricnt load.
Few aquatic plants were found below the Millpond in the
South Branch of the Manitowoc River as water velocitics
and turbulcence prcvent their growth. A few were found in
slowecr portions and pool arcas of the strcam. Duckwced
was found floating through the pond from above during the
summcr through fall sampling pecriods.

Discussion

The summcrtime physical and chemical cnvironment in
the Chilton Millpond at the prescnt time will not support
aquatic organisms. Lack of light pcenctration limits the
growth of aquatic plants. Low oxygen and poor water
quality cxcludes and isolates aquatic organisms from fish
to zooplankton from living and growing in thc pond during
most of the growing scason.

Plants and tolcrant aquatic organisms cxist abovc and
bclow the Millpond during the growing scason. Plants
above the pond provide cover and somc oxygen but a low
oxygen barricr cxtcends for scveral miles above the
millpond for most of the summecr. The roller dam at the
cxit of the millpond is excellent in restoring oxygen to
the river during the critical hot wcather periods of
summcr but is a phyical barricr to fish and aquatic
animals that could rcpopulatec the pond during morc
favorablec scasons.



The macroinvertcbrate specics found above and below
the millpond have a wide varicty of tolcrances to watcer
quality. Thosec speccics that rcquircd cxcecllent water
quality were absent or represcnted by only a few
individuals. Thosc able to tolcratec significant organic
loadings dominatecd thc samplces.

There was a substantial decrcasc in the number and
spccics of organisms found just above the millpond from
spring to fall. This corrcsponds to the poor water
quality that cxistcd between thosc times - low oxygen and’
high nitrogenous and suspcendcd matter loading. Beclow the
millpond there was a dramatic incrcasc in the number of
rifflc becetles that fced on waterlogged wood and old plant
vegetation that dominated the detritus that was suspended
in the millpond above.

10.



WATERSHED CHARACTERISTICS

Chilton Millpond is an impoundmcnt of thc South Branch
of thc Manitowoc River whosce hcadwaters begin in Fond du
Lac County. Scveral tributarics cnter the South Branch in
both Fond du Lac and Calumct countics. The watcrshed that
enters the river and it's tributary is cxtensively uscd
for agriculturc - mainly dairy and cash cropping. The
soils of the watershed vary from loam formed by glacial
till to muck from the accumulation of organic matcrials in
low arcas. A small arca of the watershcd locatced
southwest of the City of Chilton contain soil with a
dolomite substratum that is guarricd for it's stonc. The
topography varics from moderatcly stcep well drained arcas
to poorly draincd ncarly level arcas.

It is the combination of soil typcs and land uscs that
contribute to the watcr quality problcms of Chilton
Millpond. Both inorganic and organic substances containcd
in the runnoff from thc thrcce soil association landscapes
found in the watershed influence the water characteristics
of Chilton Millpond. Bclow is a description of cach soil
association landscape and how it ceffccts the water quality
of the South Branch of the Manitowoc River and cspccially
the Chilton Millpond.

HOCHHEIM-LAMARTINE-MAYVILLE

Loam soils dominatc thc modcratcly stcep, well drainced
to somcwhat poorly drained southwest and west arcas of
Calumct County. The surface layer of cach of thesc soils
is a very organically rich loam or silt loam. The
subsurfacc laycr contains clay that is very friable
{casily crushced or crumbled into powder). The substratum
layer also contain friablc loams.

These soils arc uscd cxtensively for cultivated crops.
The main problems in management of thesce soils for crops
arc controlling water crosion, improving drainagce, and
maintaining tilth and fertility.

Watcr crosion from thesc clay loam soils crcate a
colloidal clay and coarsc suspcnsions of soil particles in
the water during runnoff and opcn water pecriods. Colloids
arc gclatinous substances made of very small, insoluble,
non diffusiblc particles larger than molcculcs but small
cnough so they remain in suspension without scttling to
the bottom. Thecir suspension rcducces light penctration
in the Chilton Millpond during the open watcer periods.

11.



Wet arcas wherce this group of soils exist have bcecen
ditchced in many arcas to improve drainage. Ditching
provides faster drainage during runnoff pecriods but also
incrcasecs the organic load to the Scouth Branch of the
Manitowoec River and the Chilton Millpond.

HOUGHTON-PALM-WILLETTE

This group of organic soils in found in very poorly
draincd low and level arcas adjacent to the
South Branch of thc Manitowoc River and it's tributaries.
Thecy consist of brown to black muck soils and have wetland
vegetation or bottomland trces growing on thenm.

Runnoff watcr from cxposcd cultivatcd land soils
during spring runnoff and hcavy rain pcriods im the
watershed flood or cut channcls through thesc arcas
adding morc organic nutricnts to the watcr. High lcvels
of nitrogen and phosphorus compounds dissolved in the
watcer 1s the result. Many of the large particles scttle
out on curves and bends in the river but their dark colors
absorb light and hcat and incrcasc the temperature of the
watcr running over them. They also crcatc an oxygen
dcmand in the river during the hcat of the summer causing
levels of oxygen to drop to levels so low they will no
longer support fish and other aquatic organisms. This
scasonal drop in oxygen and incrcasc in temperaturece
cxtends upstrcam from the Chilton Millpond for scveral
milcs.

CHANNAHON-WHALEN-KOLBERG

These soils are found above the Chilton Millpond
in the watershed just cast of Charlesburg., They arc found
on gently sloping to sloping, well draincd loamy soils
that have dolomitc substratum.

Clay loam soils arc the main soil types in this arca
and arc hcavily cultivated. The soils arc friable and
subjcct to crosion during cxposcd soil periods and dry
scasons.

Dolomitec rock is within 10 to 40 inches of the
surfacc. Depending on the soil type the underlying
dolomite could be white, gray, or white fracturcd. This
substratum is a sourcc of stonc for construction and
agricultural limec. Opcn stonc pits dot the landscape of
tilled so0ils in the arca.

12.



Watcer running off thesc soils and the dolomite bencath
or from stonc quarrics can incrcasc the bicarbonatc ion
content of the water. Dolomitc normally has low
solubility, but in solution with high carbon dioxidc
levels (low oxygen) it's solubility inercasces. With this
incrcasc is an incrcasc in conductivity and turbidity.
Limc from the dolomite that doces not dissolve at once and
stays suspcended can rcact with phosphate that can be lost
from solution (precipitation) during pcriods of high
oxygen and low carbon dioxide lcvels. This precipitate was
obscrved in the Chilton Millpond bottom muds.
Prccipatation occurs in the river and millpond during the
winter when little water runnoff occurs amnd oxygen lcvels
arc high. The carbon dioxide concentrations fluctuate
with scasons of aquatic plant growth and from day to night
timec during the growing scason. Thercfore, the prescnce
of dolomitec runnoff from the watcrshed combined with high
levels of carbon dioxidce during the growing scason
contributec to the problems of Chilton Millpond.

13.



CONCLUSIONS

Soil types and human activities on the land in the
watcrshed of the South Branch of the Manitowoc River above
Chilton arc having trcmendous impacts on the watcer
quality. It is the accumulative impact of inorganic and
organic substancces centering the water system that arc
causing adversc chemical, physical, and bioclogical
conditions in the Chilton Millpond. The characteristics
of thc soils, topography, and climate combinced with land
usc practices have crcated this situation.

Drecdging of the Chilton Millpond in the late 70's
rcmoved the accumulatced scdiment and changed the
characteristics of the pond that supported fish. There
was no way of knowing that watcr clarity problcms would
be a result of the dredging.

Agricultural activitics from the carly scdimentation
of thc pond to today also have changecd that contribute to
the problcm. Surfacc and subsurfacc soil with clay
characteristics in the watershed arc more likely to causc
water quality problems when croded- cspecially during
spring thaws and hcavy rains whcen moisturce absorption is
limitecd by frozen ground. Land management practices that
limit cxposcd soil ncad to be usecd.

14.



‘RECOMMENDATIONS

The watecrshed of the South Branch of the Manitowoc
River should be considered immediatcly for the Priority
Watcrshed Nonpoint Pollution Progranm. This program adds
financial incentives for the usc of management practices
to stop the problems but is not cffective without good
stcwardship of the land. The aquatic ccosystem of this
watcrshed has the ability to hcal itself if water lcaving
the watershed can be slowed. Oxygen is the key to hecaling
the system.

Restoration of the Millpond is limited by light
pcnctration limits sct by the suspended matter in the
growing scason. Plant rcestoration would be limited to
shallow watcer arcas and would provide sheclter for the fish
and collcct suspended matter. But the oxygen deplction
and barricrs still ecxist that 1limit the fish from cntering
the arcas in the summer months. Restoration of the
Chilton Millpond nccds improvements in the watecrshed above
first.

Restoration and stocking cfforts should be considercd
by the City in the South Branch of the Manitowoc beclow the
Millpond. Exccllent oxygen and watcr temperaturcs cxist
that will support a widec varicty of warm watcr fish.
Rcmoval of many of thce small dams will allow fish
rccruitment from onc arcas to the ncxt. A restoration
plan of restoring the pool - rifflec and mcandering
hydraulics of a strcam should be considercd. The
reccrcational fishing opportunity would bec assct to the
community and particulate plant matter could be scttled
out of the river improving water quality.

15.



FIGURE 1. Map of Locations of
Temperature/ Dissolved
Oxygen Sampling of the
South Branch of the
Manitowoc River- 1993

———X,
" P
-y .

Gl

NOLIA L S
—

Tl

SAMPLING LOCATIONS

PRINGS [ | mmp-{pr e
RD
LcARNE Y
- SCHUNCIRE
MET ' VNCIPER no
TY B <
K b
A
3
9 y REIER b
: 4 MUELLER
Al s : e |
i b & ’k" 4
i e b o \ . ORTLEPP
¢ u L%
¢ RO
s ; x
~ 0
'.‘ LAY
RN
_ Brant e TE e sE [ e e
v s per e CE] v e T e ) e e e Fo 2
9 e ek RD
. .
s lJlQ_ ‘ I ,l . STEINER )
‘\__\gv T »,-\‘\ HICKORY f HILLS ~ 0 -:\_/m' — N~ l\_v-
ﬁ \\ N cf
RO N, o r o
: LN . e
e e BANCROF T
Ma N,
.\\
u l\“‘
4 i o
1 s 3
h 7]
T W 10K s £
LACH RY), e
(,—m:;m -
I , COURT \ §1
RIS ¢ 4
L)
L 3
. 7
1R QUINNEY ) H
¢
[ 15
o [alt) - o K
3] N
i e
QUINNEY  } Q>
T SCHLUCHTER 3 g
Uiy Loy RO | I "
; . , RRODK \nn 2
> <
N
HARLOW\ Ao
v

T,
; o
af
_ O
. .
; ro_0f il NAT URE
Roc STUDY
R f
o)
N .|“‘ s o,
STONE a0, (\\ ’” RD. “/l\,(m g o
SICHE ‘ K . e e ——
S — X ? .7 rQ FETIVAY T
-k ¢ al ; '
R :’ 0.4
Jerilio st AL cnames | ] 1HEDS ro
L UR s B ey %
N l' T B by
\ / J b g ) ¢
N ; 1erunsen

7
I 1
it
.
]g
com-MELS
€
[E
2

I;ING[R 1_/

{
wowen &7 paGE
r“)/‘u -

D G E[ —g,'”"] M m_.‘,,,,,._fi




FIGURE 3. Locations of Sediment “44;/
Profile Sampling

Transects and Points
on June 7, 1293
& March 11,1980
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FIGURE 4 A-A
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FIGURE 4 B-B
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FIGURE 4 C-C
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FIGURE 4 D-D
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FIGURE 4 E-E
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FIGURE 4 F-F
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FIGURE G-G
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TABLE 1. Oxygen, Temperaturc, and Water Clarity of Chilton
Millpond Fcbruary 22 thru Dcccmber 22, 1993,

DATE OXYGEN* TEMP* WATER CLARITY COMMENTS
1993 mg/1l oF Inches-Sccchi
Fcb 22 8.3-11.0 33-35 72" 30" icce
Mar 28 8.3-8.0 33-85 66" 24" icc
Apr 28 9.0-7.8 50-46 48" Sunny
May 20 8.5-6.9 b5-52 42" Sunny
May 26 7.2-6.4 57-54 36" Sunny

Rain Prior
Jun 8 5.0 60-59 ) 33" Sunny

Rain Prior
Junc 30 3.4-2.4 68-66 30" Cloudy

Rain Prior
Jul 22 23.0-2.0 70-69 31" Sunny-80 F

3 Days Prior
Aug 26 6.2-2.2 76-75 35" Sunny-80 F

3 Days Prior
Scp 28 6.5-6.2 52-51 31" ; Sunny-50 F
Oct 26 49 Cloudy
Nov 21 27"
Dec 27 62" Ice cover

*0xygen/Temperaturce Profiles Ranges arc from Surface to
Bottom -

26.



Tablc 2. Oxygen/Temperature Sampling Above and Below

Chilton Millpond of

the §. Br.

Manitowoc River on May 20,

1993 (Numbcer of sampling location described corresponds to
locations on map in Fiqure 1.).

SAMPLING DISSSOLVED WATER
LOCATION OXYGEN TEMP.
# mg/l F

DMAY 8@
1.% 9.8 54
3.% 10.2 57
7.% 8.5 56
9, 8.5 55
12 * 7.8 58

* Macroinvertcbrate

DESCRIPTION
OF SITE

250' Below Stony
Brook Road on
Stony Brook

Bclow Privatc Road
(E. Stony Br. Rd)
Bridge off STH 151

1st Rifflc Above
Millpond Adj. to
Fair Grounds

In Millpond 100’
Above Dam,at A-A
X-Scction Site

Beclow 151 Bridge
On'S. Br. Manitowoc
River

Sampling Sitcs for Spring and Fall
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TABLE 3. Oxygcn/Temperaturce Sampling of the S. Br. of the
Manitowoc River above and below Chilton Millpond on Junc
8, 1993 (Numbecr of sampling location described corrcsponds
to locations on map in Figurc 2.).

SAMPLING DISSOLVED WATER DESCRIPTION
LOCATION OXYGEN TEMP . OF SITE
# mg/1 C
7. ¥ 5.5 590 1st Rifflce above
Millpond Adj. to
Fairgrounds
8. 5.0 59 In Narrows at Hcad

of Millpond,200'
below Location 7.

10. 5.8 59 In Millpond off
Dam on Statc St.
Bridgc.

11. 7.8 60 200' beclow State St

Millpond's Cascadc/
Roller Dam

12 . % 6.2 60 Beclow 151 Bridge/
Box Culvert

13. 8.5 60 Above 3rd Dam along
Parkway north of
High School Grounds

14. 6.7 60 150' bclow 3rd Dam
' (All rifflc arcas
above to #13)

15. : 7.5 60 Above 4th Dam along
: Parkway in back of
Library
16. 7.0 60 Bclow 4th Dam

¥ Macroinvertcbratc Sampling Sitces

28.



TABLE 4. Oxygen/Temperaturc Sampling of the §. Br. of the
Manitowoc River above and below the Chilton Millpond on
July 22, 1993 (Number of sampling location described below
corrcsponds to the locations on map in Figurc 2.).

SAMPLING DISSOLVED WATER DESCRIPTION
LOCATION OXYGEN TEMP. OF SITE

# mg/1 c

7.% 2.0 68 1st Rifflc above’

Millpond, adj.to
Fairgrounds

10. 3.0 69 In Millpond on Dam
off Statc St Bridgec

11. 6.3 69 200' beclow Statc St
Millpond's Cascadc/
Rollcr Dam

12 . % 7.8 69 Below 151 Bridgce/
Box Culvert

13. 7.3 69 Above 3rd Dam along
Parkway north of
High School Grounds

14. 7.5 68 150'.  bclow 3rd Dam
(all rifflec arcas
above to #13)

15, 8.0 68 Abovec 4th dam along
Parkway in back of
Library

17. - 7.9 69 Bclow E.Grand St.

Bridge by Coop.
18. 7.5 69 South of Bridge at
WWTP Entrancec
* Macroinvcrtcbrate Sampling Sitc

29,



TABLE 5. Oxygen/Tcmperaturc Sampling of the §. Br. of thce
Manitowoc River above and beclow Chilton Millpond on August
26, 1993 (Numbecr of sampling location described below
corrcsponds to the locations in Figurec 1 & 2).

SAMPLING DISSOLVED WATER DESCRIPTION
LOCATION OXYGEN TEMP. OF SITE

# mg/1 C

1., % 8.0 66 250' bclow Stony Br

Rd on Stony Brook

2. 2.0 75 0ff Harlow Rd Brg.
8. of Turkcy Farm

3.% 4.0 74 Bclow Privatc Road
(E. Stony Brook Rd)
Bridge off STH 151

4. 4.0 70 Trib. to §. Br.,E.
of D & D Equipment
Flow approx. 60gpnm

5. 4.0 74 0ff Harlow Rd. Brg.
E. of Columbus Rd.

6. 2.8 74 0ff Coffcen Rd. Brg

7.¥ 4.8 74 1st Rifflec Above

Millpond,Adj. to
Fairgrounds

9, 5.0-2.2 76 In Millpond 100
above Dam, at A-A

11. 8.0 75 200' beclow State St
Millpond Cascadec/
Rollcr Dam

12 . * 8.0 75 Below 151 Bridgce/
Box Culvert

13. 8.0 74 Above 3rd Dam along
i Parkway N. H.S.Grds

14, 8.0 75 150' Beclow 3rd Dam

15. 8.0 75 Above 4th Dam(Libr)

17. . 8.0 75 Bclow E. Grand Brdg

18. 8.2 75 S of Brg at WWTP Ent

30.



TABLE 6. Oxygcen/Temperaturc Sampling of the N. Br. of the
Manitowoc River above and bclow the Chilton Millpond on
Scptember 28, 1993 (Numbcer of sampling location described
beclow corresponds to locations in Figurc 1 & 2).

SAMPLING DISSOLVED WATER
LOCATION OXYGEN TEMP.
# mg/l C

1.% 10.0 10.1
2 6.5 10.2
3.% 7.1 11.0
4 6.6 10.0
5 6.9 10.2
6 7.4 10.3
7.¥ 6.4 10.3
9. 6.5-6.2 11.5;11.2
12 % 8.6 10.2
18. 9.6 12.0

¥ Macroinvertcbratc Sampling Sitcs

31.

DESCRIPTION
OF SITE

250' beclow Steny Br
Rd. on Stony Brook

Off Harlow Rd. Brg
N. of Turkcy Farm

Bclow Privatc Rd.
(E. Stony Br.Rd.)
Bridge off STH 151

Tr. to 8. Br.,E. of
D & D Equipment

O0ff Harlow Rd. Brdg
E. of Columbus Rd.

Off Coffccen Rd. Brg

1st Rifflc above
Millpond, Adj. to
Fairgrounds

In Millpond 100’
abqvc Dam, A-A'

Bclow 151 Bridge/
Box Culvert

S. of Bridgc at
WWTP Entrancec



TABLE 7. Estimatcd Chilton Millpond Scdimcntation from
Fcbruary 28, 1980 to Junc 7, 19928 in Cubic Yards¥*

X-SECTION AREA Cubic Yards
Dam to A'-A' +62,900
A'-A' to B'-B' +135,800
B'-B' to C'-C' +149,850
c'-¢' to D'-D' -64,780
D'-D' to E'-E' -217,3175

Nct Scdiment Accumulation + 65,625 Cubic Yards

* - Scdiment profiles in 1993 corresponded to 1980
post drcdging profiles as described in rcport.

- Scdiment accumulation was calculatecd using the
Avcragc-End-Arca Formula.
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TABLE 8. Watcr Chemistry
Fcbruary 28,

DATE
Fcb
283
Mar
23
Apr
28

May
25

Jun

Jul
22

Aug
26

Scp
28

Oct
26

Tt1l
P
mg/l

.105

177

Dis.

P

ng/1l

.063

.149

.104

1993 to Octobcecr 26,

504

mg/1l

12

12

21

of Chilton Millpond from

1993.

BOD NH3
5 NH4
mg/1 mg/1
.110

2.6

.144
2.1 .3562
1.5 .055

33.

NO3 + TKN
NO2-N

mg/1 mg/1
2.0 1.2
1.14 1.6
.430 1.6
1.55 1.4



TABLE 9.

DATE

Fcb
23

Mar
23

Apr
28

May
25

Jun
Jul
22

Aug
26

Scp
28

Oct
26

Nov
21

Dce
27

Watcer Chemistry
from Fcbruary 23,1993 to

DO
mng/1l

(4]
o

pH
su

SS

rng/1

10

14

14

12

of Chilton Millpond Continucd
October 26,1993.

Alk. Cond
mg/1 umhos/1

327
319 651
290 592
322 733

34.

Sccchi
inches

72%4icce

66"ice

48"

42"

33"

31"

35"

31“

27"

62"icce

Chor A
ug/1

.60

.79

.86

.35

T

oF

34

34

48

53

67

70

75

51

49



TABLE 10. Chcemical Analysis Results of Bottom Scdiment
Samplecs taken from South branch of the Manitowoc River

on October 11,
1976 prior to the 1977 and 1980 drcdging of the millpond.*

above, in, and beclow the Chilton Millpond

ABOVE MILLPOND

PARAMETER
Cadmium (Cd)
Chromium (Cr)
Copper (Cu)
Lecad (Pb)
Mcrcury (Hg)
Nickel (Ni)
Zine (Zn)
Phosphorus
(tH organic)
Nitrogen

(tH organic)
{TKN)

* from DNR mcmorandum datcd November 12,

1 MILE

2

20

11.

47.

58.

600

1540

ANALYSIS

.40

.00

00

00

.15

.20

00

MILLPORND
ANALYSIS

3.

40

52

330

19

271.

830

4200

35.

00

.00

.00

.00

.08

.50

00

BELOW MILLPOND

RIVER ABOVE STP

ANALYSIS

3.

42

36

150

304

19786

10

.00

.00

.00

.06

.80

.00

UNITS
ng/kg
mg/kg
mg/kg
ng/kg
mg/kg
mng/kg

ng/kg

mg/kg

mg/kg



TABLE 11. Macroinvertcbrates of the South Branch of the
Manitowoc River and Stoncy Brook Tributary Above and Below
the Chilton Millpond on Scptember 26, 1994,

SAMPLE ORGANISHM
LOCATION* TAXA COUNT
#
5-20-93
1. Malacostraca
Cambarus sp. 1
Stoncy Orconcctes sp. 1
Brook Gammarus sp. 13
Corophium sp. 7
Ephemeroptera
Bactis pygmacus 17
Bactis brunncicolor 17
Lcptocerida
Astcnophylax sp. 3
Ncophalax sp. 1
Pclccypoda
Pisidium sp. 5
9-28-93
4. Ephemcroptcra(mayfly)
Abovce Stcnoncma sp. 50 43
Chilton Rhithrogena sp. ' 13
Millpond Amclctus sp. 2
Malacostraca
Corophium sp. 4
Ascllus sp. 2
Diptecra(two-winged flics)
Chironomus sp. 12
Hemiptera(water bug)
Notoncctra sp. 1
5. Ephcmeroptera(mayfly)
Bclow Stcnoncma sp. 73 23
Chilton Hexegenia sp. 1
Millpond Malacostraca
Corophium sp. 3
Ascllus sp. 2
Diptcra(two-winged flics)
Chironomus sp. 3 11
Colcoptecra(larva bectles)
Dubiraphia sp. 8 75
Plccoptcra(stoncfly)
Isopcra sp. 1 1

36.



