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Part 1

Diagnostic Study
of
McCullom Lake

McHenry County, Illinois

INTRODUCTION

!

ic Study wa usdoraken @ MoCulln Lake. McHenry
. lllinods 1o Mentily and quanify existing waner guality problems
Doy alfecsng iy recreational, assthotic, and coological
. The Usited Saes Environmental Protecsion Agency funded SO
anmmmmmmcummdn
Cless Water Act), with the remairmng S0 pescerd funding contmbaned by
the Gty of Mclkary, The roscasch study was performed by e
Northeastern [Hlinols Flansdng Commission, with ssistance froes the City

T



LAKE IDENTIFICATION AND LOCATION

Lake Namez MoCuliom Lake

Mimois EPA STORET Lake Codes RT-BOCZD

State: soo

County: McHenry

Ownersbip: City of Mclienry (8. 1%), Village of McCullom Lake (4.5%), other (9.4%)

Nearest Municipalities: City of McHenry, Village of McCullom Lake

Latitude/Longitude: 4221742 / 88°17°19

US. EPA Region: Five

U.S. EPA Major Basin Name: Upper Missisippt  Code: (0

U8, EPA Misor Basin Namwe: Fox River  Codes 16

Major Tributaries: sone

Recelving Water Body: tribetary 10 Dusch Crock

Applicable Water Quality Standards; State of iescis Reles and Regulations, Title 35: Enviecnsscntal
Protection, Subtitle C: Waser Pollation, Chapéer 1: Polutices Costrol Board, Pant 302, Subpart I:
General Use Water Qualny Standasd

Surface Area™; 2440 acrey (9575 ha)

Storelime Longeh®: 12,920 feet (245 miles or 354 tm)

Maximmem Depth®: 9.5 feet (29 m)

Mean Depth®: 4.4 fect (1.3 m)

Storage Capacity®: 1079 acee-fest (1,330,098 m")

Average Retention Time: 254 days

Lake Type: Glachal, daemimed ¢, 1590

Watershed Area: 6164 acoes (2495 ha)

3 4t “noewal” pool elevation of 75700 fect shove mcan sea lovel

2



FIGURE 1.

Site Location
MeCuliom Lake

MC HENRY COUNTY, ILLINOIS
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McCutlom Lake

HeCullom Lake

(toen wea swnd by Uly o tenry)
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BRIEF HISTORY OF McCULLOM LAKE

McCslion Lake wins sunad after Willian McCelion, who came w0 Mclionry frows Virgiesa m 1537
Along with tes twe Srothers, Jobm and David, be setiad on the lake's wesiem shore, Al the tane, thin
saturad glacked lake was “shallow and marsty” and keown o McCullom (McCollums) Shough. The
comruction of & dam & fes ousles (chrea 1890) caised the Like keved appronimancly 19 foot, and since thae
sime the lake was kaows s McCullom Lake. During the 19508 and 19905, masy sermmicr cotages were
puilt 2 fanilics from Chicago and its seerunding srban arcas Mockad 0 the secreational oppomeninies
peovidal by the numosous lakes » rutal arcs sontwest of (hicago. Since than nme, e maponty of these
comages have boen convenad 10 yeareound sesiionces, aad most of the once agriculiunl Laeds in
McOullom Lake's wasershod have also become sesidential,

Prom the 19308 watil the mid&0s, managoment of the lake was undermalen By Vanous [Noporty ownen
and groups. inchedng the McCullom Lake Husting Cleb (formad cirea 1960 bet 0o keager asocined with
McCullom Lake) In he 1940, 3 peivale land owner dredged the nonheast arca of i lake near the dam
10 & depth of about §-10 feer. In 1952, the llinels Deparntment of Cormervagion (FDXOC) bocame involved
with the lake's fishery managemcns, and in 1959 McCullom Lake becane e Larges Lake in Bliness 10
have it fsh population chemically redabilemed.  Bocawse of contineed, gradual dctencestion i lake
quality, & group of concemed oo formed the McOsllom Lake Comservation Cleb in 1966,
Management priositics identsfied by this groap included shallow water depehs and consequent msk of
wimser fishikiils, an urbalanced fahery, excessive growsh of aquanic vepetation, low waser Jevels, sad waoes
uality, The Comservation Club perfonned S majority of the Like's managemont wrdd 1983, whos the
City of McHenry acquired owsenhip of the misority of i lake botloe and sl jurnisdicnos for the
lake twough the dstandment of the Lakeland Park Propeny Owners Association,

One of the fint projocts mplencmed by de Comservation Cleb win isstallatios of a “self cleaning
concrete and sicel fish pmof spillway, that cosld withstand weather and vandalisn = Inflowing ditutaries
wore atw cdeasediclemed during this period.  In Septerster 1970, spon reconmmondation of [DOCs
fsheries bologist. the fish popedation was again rehabilitated. e order 10 nceease wiler Septls 10 avokd
fetuse fish winterkills. rodoce aquatic weed probicms, and peovide betier swimming and rececational use.
the Club purchased a smadl hydraulic dredge and condectad a drodiging prograss in westom arcas of e
hake botweoen 1979 and 1982 A soall barge-mounted wood Cutler also was purclused and celting was
conducied between 1978 and 1980 In 1953, deedging was condeciod offshose of Petenson Padk Beach
I tandem with the development of 330 foot of beach frore o the park.  Also in 1953, the Oity ertemd
0 an official agreement wish the IDOC w0 provide professional flaherdies manapament.



GEOLOGICAL AND SOILS DESCRIPTION OF THE WATERSHED

Geology and Soils

McCullom Lake's watenhed sd subwatershod bousdanes aro delincsod in Figere 3 (awl fomber
explained under “Wasershod and Subwatended Delineations™ on gage 21 The srticial asdd [onmations
of the MeCullom Lake watorshed and Mclloawy Couty a5 2 whole are primanly the sosslt of B¢ law
continental glacier, the Wiscoesinam, tat occurred seme 10,000 years ago. Glacial dili degosacd as the
glackers retroatod considod of S8 and oatwash, generally S0 10 400 fect decp, and comiinuies the pares
material for most solls 10 Mclenry Cosnty. The glacial cutwash and 1l fomead fho two principal serraim
{hat are peesent soday withén the McCellom Lake watenhiol.  Glacial cutwash of soned sad and gravel
layers was depostod by glacial meltwater, sad is peesent in many arcas of She county including the fla
land werfaces immedinely sumosnding McOulion Lake. Glackd tll consius of umoned pebibles, cobbics,
and large bowlders Laid down by ice blocks doposited by the reteeating glacien, and i found adong the
westens and poethem porimetor of the McCullon Lake watershod.

The wost Chicage tll plaln epland is prosent = the nonh and wesl peetions of the McCullom Lake
watershed, wiile the Wonder Lake Valiey comglex comprises the watershd area isuncdacly veerounding
McCulloen Lake (Hackent and McCoenas, 1969).  The topolegical rebiefl from the lake norh up through
the Village of McCOslios Lake 10 MoCulionm Lake Road, asd froms the bike wesl 0 Risgwood Rosd,
mumotmmu\mmvmmumnmowuumm
terrain. The west Chicago tll plais upland s characterized by endulating torran Soe generally shopes 1
the souteae. Underdying (his iermain ane coanse sand and graved deposits of variable tickness stermiand
with s and clayy. The Woeder Lake Valley complex tormain along the cast and south shoseline of
MeOulloss Lake, and extonding 10 fhe soeth and cas. is typically undertain by fine lexteced dopasis of
sand and il insermained with some organic deposits and clays.  This lerman commonly cormsaims mandas
and poody drainod sodls. 1ying beneath the glacial arft of both terrains 3 depiia of 100-200 fect s the
wmdummw.smmue(mm»ulumu

The chemical and physical characieritics of the soiks presera in @ McCuliom Lake watendad are selaed
1 the composition of the glacial drift from which they were fommed.  Calcerous, gravelly glacial do®
mm-ﬂdhh%dﬂnum-ﬂmdmm This inclades the
dhthdWl&.&MMﬂMdmdhm
areas cast of Ringwood Road. Thoese soits range from st loarms 10 lossts and e ssually caloerous, low
In organic matter and avaitable phosphoess, and have modenate % moderasely raped permeabilities (Ray
and Wascher, 1965; USDA-SCS. 1975). Seils slong the far southwest ond 2 West End Park and dlosg
e castomn shoee withim the Lakewood subdivison, Peterson Pack, and the Mass propenty also range feom
st Joam 10 Joam: howover, they wese fommead usder differers clroumstances.  These dark sodls woee
dovelopod under saaedh 0 wet prainie vopetation feom finer ieatused glackl drift. Sodls soush of the lake
betwoen West and Fant Beach Parks are silt loams Sonnod from » mixed pealrie-Sorest vegetaton.

Soill Timitashons for septic system use in the McOslloes Lake watenbed wwally resulk from a seasonally
high waser table or rapid soil pemecabilities. For instance, Canlstod sl loaems occur when: a seasonal
water tabde can reach as high as | foot below e pround serface, Ngh cnough 10 Inendate 3 scpliic xyven.
Rodman pravelly loams and Casco silt loars aro highly permeatie, enaling septic effleent 8o (uickly travel
10 the groundwater tabile, Funthemmore, in many of these solls, gravel and sand deposits are locaied only
3 few feet below the soll surface, and Bxecly abio allow relasively quick trarspost of cfflucet
groandwater, Additionally, many of Sese silt loams soils are highly erodble when eaposed 10 moderae
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and highliphts woene baskc characsensiics.

Groundwater Hydeology
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greater depi of the bodrock. Most menkcipol drinking water supplics (including S City of Mclleney's)
mmumwummlm Most induntrial wilhdawals arc fsom ihe dooper
Silurian age dolomite hodrock fommationn.
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akag the westom and novihesn shorchine arcas. Silurtan dokenine aquifcr groendwarce tan been reporiad
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(6164 acses) by approaimately $23 acres
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Coser 10 e ke, the thickness of the sand aad gravel aquificr decreasex. A disedt hyGmioph: conaection
mmm&ummmamm&wwmmm
groundwater dischorpe a0 McCullom Lake.

Topography
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DESCRIPTION OF PUBLIC ACCESS

Puldic acooss 10 MoCullom Lake i svallablo through fosr park siiex owned sed operstad by te City of
McHenry (soe Pigure 19: Water Depeh Contoers, on page 93, for park Jocations).  Admission % the Oity's
parks Is open 0 anyone, sepadicss of rexddoncy within the Ciny's menicipd bousdaries.  All of the
Eacilities at these fosr parks arc available ol no charge, with the exception of a swimming fee o Peterson
Pak beach:  daly resident = $1.00 adult, S0.50 child.  daily nosresident = $3.00 adult, $1.50 child;
season resdent « $15 adule, $10 cild, 525 fanily; scawon noneesident = $30 adul, $20 child, $50 Gamily.
All beach funds collected are kept in & separate City account and used 10 cover the Parks and Recreation
Dopartment”s recreational prograss.  Additionally, erganized picnics or other patieriags of 25 peuple or
moee roguire 3 pemmit from e Parks and Recreation Dopartment.  Reservation Soes vary with the typo
and sixe of the proup. A description of cach park’s public access and secreational facilities is presentad
below.

Public Access Locations and Recreational Opportunities

Kt Beock Park, covering 1.16 acros, is located along the southem shoee of MoCullom Lake asd &
accessible from Shore Drive. A beach area is provided along spproximately 110 feet of the bkestore,
with the remaining 200 foet of shorcline acooss avallable for fishing.  Dunng the summer swimming
season, beoys ae placed in e lake 10 mark the swimening area. Dering e winer, ice skating and ice
hockey are allowod when ice conditions are safe. The Parks and Recaeation Depaniment plows snow 9
creale an open skating arca when ice conditions are adoguale 0 suppoet thelr ogeipment

Launching and landisg of boass and sailboands is permined sloag Exd Beach Pak, sdhosgh Bey ment
e carvied in and 0wt (0o tratler access avaltabie).

Additional recreationad faciliies at East Beach Park include s pionic area, hadketball cosrt, ogen play s,
and playpround apperatus. A paved parking arca is provided for 27 astomobdles,

NOTE: The bowndary of Eaw
Brach Park &  Iscorrectly
delnesved in several of Mis
repove’s figares. The cowrect
bosndary i shown in the
odMacent dlagram:
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Ladciond Park Bogt Lavwch, alw loceod aloog the soustern shore of the Bike, Is accossibie from Shee
Drive. A ranp suitable for tratlering boats in asd out s provided, and Galvag acocss is available sloay
the pork’s 60-foot shoreline. The park covems caly 0125 acrex hence, spoce for sstomobile s 1rader
parking & lmiiod 10 two cars with traders. Onverfiown parking & avallable along Shwee Deive.

Peserson Park cocompanes 8 Wt of 3957 acres, of whgh aboss 4 acees e anmadiately aljacent o
MoCuliom Lake and peovide approsimatcly S50 Soct of showeline access. This ripanan portion of Peterson
Park i surousded by chain Tk fonce, end socess o peovidod during sessimes sswimening bourns (1] am
ustil 7 pum. Memesial Duy werkend Svoogh Labor Day) and special events

A Jurge beach sea Sollows appeoxenaiely 250 foct of e shoechine. A shallow swimnesing arca s sopod
off Between e two penmancet piers and 3 dooper ywimmsing arca & marked wilth booyx dusiag e
swimming season. Other reoscathonal (acilities and sorvioes provaded at the beach arca include plonic arcin
and 3 plonie shelier, stage. open play aea. vending machenes, ponadle restrooens, somge buibling, and
irmer ube and aafl dgnoul, Lifegeands are on Suty during posted swimming houns, and safety, sescue,
and fird a8 oguipment is on-tund.

Fishing access is peovidod slong approaimascly 300 foet of ahoeehing 10 the sowth of the Beach (listang
Is ol pomomod within (he swimming arca of frome (he piers 35 & procastion agairat hooks and lines
Inserfering with swimmers). Booes and saiiboands may be lasnched and landed ouside the swimming arca
bousdary, bet Shey st be carmiad in and ot of the park anca sisce no bsanch s provided. lce skating
Is permitted & the winter whon ior conditions are safe.  Parking s provided for appeocissately 1520
anammobiles in 2 grassed kot a1 B southeast edpe of B park o west of the Chicago & Nonh Weslem
taslrond tracks and sonh of Lakewood Read.

The ressanning screage of Peteoson Park is Jocasod 10 B south and cast of the boach arcs within a shon
walling divtece. Recrcational Bacilites within the soutiracdt portion of e park docated sosth of
Lakewood Road and west of the ratlroad tracks) inchede plcrac ampas, 2 peonic sheltors, mestrooms,
basketball court. 3 tomnis couns, 2 volleyball cosms, horseshoesshullicboand, open play arca, nateoe arca,
and playgrosnd spparsius. Autostobile sccess can be gained froen both Lalewood Road o the north
(lum-around with pasting space Sor appeoaamaiely 35 velacies) and Ok Dvive o the south.  Paved
parking (s provided for S1 vebiches in 2 Jot o the end of Oak Drive.

The sowtheast portion of Petorson Park s Jocated south of Peioraon Park Road and cast of the raslsond
tracks. Rocreationa! Tacilities inclede & Duschall diasioad, 4 softhall diassonds, 3 soccer fields, open play
arca, playpround apparstes, coocossions, and mestrooms.  Two paved Jots with a totad of 147 parking
spaces cam be accessed from Peterson Park Road.  Overflow parking is avallable along Peterson Park
Road, the portson of Lakewood Road o the et of the rallroad teacks, and allong the access road 1o the
Mot which lies adjacent 0 Ihe tracks. The hay Scdd 10 B¢ noeth of Poserson Park Road and et of
Lakewood Road s availabie for spocial evere paring and bongs parking capecity op 0 an estimased 3000
vehicles, The hay field is abo wliinad by model alrplane and kile-flying enhustads.

is located aloag the south shore near B¢ west end of the lake. Awomobile access 10
this 1 A1 acre pork ix from Shore Drive, and 3 paved kot providies parking for 27 wehicles,

Fahing access is providod dong the park's entire shoecline (appeonimately 280 foet). Boat and sailboand
Bunching and handing Is pormmod a8 the park: however, boats mesd be camed i and ost a5 80 Lakovide
sstomobde aocess s avadable. Swimming is peonined, and beoys ase placed in e lake during the
sursner 10 mark the ywimming swa
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Adatonal recrossonal faobhoes provided o West Beach Park mchede a peonic s, open play arca, aed
playgrousd sppantus.

The Qity of McHenry plans sumcmous xpocial everes cach yoar asocialed with the lake inchading 2 3t
of July celebwation on the lakeshore, monofight canoving ostings, and 1iesta Days (2 9-day festival Il
in Poscrson Park in laae July). Addivenally, windsarfing Jeoaws tave beon offered by the Parks aw
Recreation Dopantsscnt.

s addition o the Qity of McHenry's peblic access poiats, @e¢ Village of MoCullom Lake owns aed
opcrates A park, beach, and bow Launch along the north shore for ils sesidonts. In the southwest pogion
of the lake along the west shoseling, the West Shore Beach Property Owners Association operaies 3 pa
and beach 1o 15 metnbens

Fatimated Ansual Visitor Attendance
No comprchernive amevenont of the tumber of sseal “users™ of McCuolloms Lake lus ever heon made.

The ssendance data presersed in Table 2 below repeesent 3 comervative cximate basod on conseliation
with the City"s Parks and Recreation Depaminent personnel.

TABLE 2
Estvmadod Anrudd Vistor Alordance
NcCullom Lake

ANNUAL
ACTIATY USER-OAYS
GWTiTang (Mewerid (iay Mowtond - {aber Chayi” 7000
Fatvirg poang cumewe ) 950
K Mheg 350
Ploaiute 3000 el (ave povecon ow %0

o padie Sostrg)

Wossustog 250
Panchung, recresson’ 8,0
4th Sy Frewoss 5,500
Festa Dayv Al S
TOTAL T2.000

" Dowa act nchuce extmutea of sboreloe tomecwrwr, Vilage of
MoCulon Luke park A beach, and Weat End Park ssage



Although ro Mstorcal Sea o avallabio on Sake wor raes, i s doubeiess st Libe wse hus incroasad sece
the Oy of McHonry openad the beach a Petenon Park in 1950, and openad Exa asd West Beach Parks
and the Lakeland Park Boar Launch oo poblic aocess m 1984 I scoomt yoany, tronds o Lake one have
dcpendad Langely on weather and water quality conditions fov ywamuming, and fahing seccoss for anglens

Trails

The McHowy Cosmy Consorvason Disinag s cemenlly in the process of acguining Ovcago & Noety
Westomn Radsoud righe-of ways {of porsors thereol) 10 develop 2 stulti-use (ral connocting he ealsting
Pride Tral Noeth and Prainie Tradl South.  Compicsion of ¢ trad will provide 2 continaous comsdor
from S Kane/McHesry County line o0 the south 1o the Wisconsin border on @e noath (passing theough
he City of McHenry and Peterson Park winch are both dissecsod by the Qlacapo & Noeth Wedomn rsloood
bracks). Devdlopmeng schomes are in prelminary plasrssg siages, bt the Conservation Diurct odimaes
that the trall coul be complonad within appeoximatcly Broe vears afer land acguisition. deponding largely
on adeguate fusdng (Weller, pers. comum. 1991).

Al thes Seme. plans are o devedop the tradl froes soush 10 noeth.  Howevor, thero is the posability dat a
postion of the trail from Ringwood, Blineds south 10 Peiersom Park, and poftugs contineng Owough the
City of McHenry, could be developod carier if Sands bocome avalabie.

Routes and Distances from Major Popelation Centers

Pracipal astomotele rostes so MoCuliom Lake from locations in the Chicago msetropolitan anca are shown
in Piguee 7. Inaceaame M (Tri-State Tollway) has 2 sorbbound exit M ncs Rewse 120 (Belvidere Road)
and & southibousnd exit ot Minons Rosto 21 (Miwaskes Averoe)  Interdate 90 (Northwest Tollway) ha
a 1l stercdango ot [llinols Rowte 31 Hoth interstates are pan of an extensive irserstale system serving
the region.

Public Trassportation Availability

Pullic trarmportation service I avallatie o McOslion Lako, although it s raher lmited. Roste #3807 of
PACE, the subuarban bus devision of the Regional Transponation Authossty, provides regular weckday carly
moming asd lake afteenoonearly evesing service between Woodsiock and McHenry, including 3 portion
alomg 1linols Rowte 120 approximasely 1/2 milo south of MoCullom Lake. Bus #3507 makes a cormection
with Metra'Chicago & Nomh Westeme's “Noethwest Line™ commuter tris arviving s McHenry & 600
pm, weckdays foen drwntown Chicage.  Addtionally, PACE rogte #5800 provides sorvice borwoon
McHerey and the CANW tram station i Cryssad Lake, and between McHenry and the Metra™ilwaukee
District™s "Noah Line™ statiom in Fox Lake. Weekday trains arriving feoen domntown Chicago in Crysad
Lake & 3:53 and 4:54 pm. make cornections with the #8306 moute which thos conaccn: wiehs rouse #8007
at approimaely 4:30 and &00 pu. respectively, in McHenry. The train amiving & Fox Lake u 357
pm, weekdays connects with the #5806 bes which (hen also comoects with the 430 pas. #8507 bus
Mcticary, Midday bes sorvice i availablio by phosing PACE, peeferably 24 hours @ advance.  Adult bes
fases are $1.10 one-way, and a transfer &s an addional SO.H0. No Samurday. Sunday. or holidey service
is availabde. Comesuter eail fares are based on a rather comples. rone-lo-zo0¢ sysdom, with lower fares
If desx yones are traveled (lowest fase Is $1.7%). The ome-way fare foom dowmtown Chicago 0 the
McHeary or Wooddodk stations is SSA 10 the Fox Lake station, $5.25; and 5o Cryntal Lake, $48S
Figure % shows commusor rail linos @ the noelesstons 1linois roghon.
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DESCRIFFION OF SIZE AND ECONOMIC STRUCTURE
OF POTENTIAL USER POPULATION

Size of Resident Popukation

Nincty-two peivale sexddencex are sittod slosg MoCullom Lake's shoeeline: SI within the City of
Mclienry slong the southom shore, 11 within the Villago of McCullom Lake ooy the nonhwest shore,
and D ressaining 30 along the nortivwest and westorn shorclines within usincosporascd Mcenry Coenly
An cdimated 261 poople reside i Dese lakeside domes.  In addaion 0 the Mikeside reskdonts, many
potential Rake users roside within an casy walking divsece (appronimately 12 mile) of a8 least one of ihe
various access polnts, Including Bose residing wihin the entire Village of McCuliom Lake as well 2y e
following subdivisions: Flanders, Jotmson, West Shove Beach, Britany Park, Lakeland Park, Lakewood,
and Lakcland Shoros (see Figure 10, page 24, for suibdivision locations).

Stze and Disteibution of Significamt User Population

The majority of perbaps the “most freguent™ lake users are assemed o be those livieg along the shor and
within e arca bosndad by Ringwood Road 10 e west, Elm Swreet (Tllinois Rowse 120) 10 the south, the
Chicage & Nonh Westem railroad tracks 0 the cast, aad McCullon Lake Recd 10 the aorth of e bike
These srean are within an casy wiallting dissance (appeoniosascly 172 mile) and 20 sagor road Cronsings ane
roguired (entircly residersiad),  Reshdenty of the Oty of MeHenry are likely the Larpost wser group.

Pentinest popedaion and economic indomation for @ Oty of Mclionry. Villape of MoOsllom Lake, and
MeHenry County i prosented below
TABLE 3
Demogeaphic Chatictaranics of Potential User Populason®
MoCulom Lake

o of f.- Mehbarry
Mo, of Mowsing Unis ° N 200 s 993
Pogusaten . Ll 16177 Lo W
% Whae (non Haparc: - " 95.4% o
% Back jron-Hepenc) - % 0.0% 02%
N HEpC e - 2.9% am am
% Other [ros-+Hmpanc| - o 0.2% o
% Chidven (age 13 and under) - n~ M P
% Seniors (a0 65 and ower) - 1M L% 2.9%
Pat Capits Income” - $1273 $30.208 $13.085

Sumeve 1000 Carnt Sute Sawwnary Tape Fie 1 A ardens clhermie somd)
Phasent o vipeiton of March 1600 sered protogract

Caaied on esnmate of numter of et Jer Mouwng e

Ly 1947 per capta boome enfirmares. U S Depariment of Commane
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COMPARISON OF LAKE USES TO USES OF OTHER LAKES
IN THE NORTHEASTERN ILLINOIS REGION

Publicly Owned Lakes Withia 10 Miles of McCullom Lake

Lakes within M) mikes of McOsllom Lake are comsidened 10 e within s estinated mfluence mone S
Matvegrecreational activities (a 1959 Tlleots Department of Comservation servey found ot neardy 7%
percent of all oundoor recreasional sctivities occurmed “locally™).  As soen oo Faguse 9 on the followag
page. fifloon publicly ownod likes e locaiod within s radius, iscluding cight of e Likes within (he
Fox Chain of Lakes (Wieff, Fox, Grass. Marke, Nipporsink, Petiie. Pstakee, and Rodhead). AN Bfioen
lakes provide fishing and bouting oppomanites, and swisuming s abso permitiod on 2 majodity (see Tabie
4 beldow). Elizabeth Lake on the MinotyWiscomdn border and Bhe lakes wathin the Foy Ohain, song with
the Fox River eself, arc the oaly waser bodies within the 10-malile radies whese high-power boating. and
hesce water skiing, is permined.  The ase of these lakes by small boats and cances s ofien limited by
wind-indecod waves, as well 25 by heavy powerbosting trallic durieg the sussster moatln.  Griswold and
Istand lakes harve 2 horsoporwer Lt {10 bp) ssmilar 1o that of MeOullomn Lake (7.5 hpd. and Defssce and
Tumer lakes allow oaly clectne trollmg motors. No motors ase perminad on Arwood and Wess lakes.

TABLE 4
Putlicly-Owaad Labns" within Ten Mies of
McCuliom Lake
lve  comav  geows  usest |

Arwoodd W Herry 209 FB

Bhst Lok 8o FSAFC
Defiarce Uttanry oa e
Elzatetn® WcHemry Korvaha (511 Fs8
Fou Laks 1000 FARFC
Geans Laks LATRO rSOrC
G Wordenry 110 FS0
s VickHeary Labw a2 Fs58
Vare Laks $160 FSAFC
N nia, Lake 70 rFsarc
Petie Lake 14560 FSARFC
Putshee VcHasry L oke 20600 FAAFC
Fuw$* et ke 450 FSnrc
Turrar Lake M0 FB
West Vet ey 10.0 FB




FIGURE 9.
Puticy Owned Lakes within 10 Mios of
MoCuliom Lako
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Dy fiance, Grwwold, sod Tumer lakcs o owmad by the Binos Department of Conmservaton, snd Deflance
and Tumer are located within sisie parks  Boating on Dellance Lake 3¢ rovtrctod i the 1S row Boats
availabie for rental oo-sie.  Albogh dasc-ownad, Griswold Lake hos limitod peblic acooss dee o v
fact Bt e sursourding shorclne secas arc @ peivale ownenhp (access oo rogomad). There are a few
other small, putticly ownod Rkes within the 10.mile nediex i were sol incladed in e ffisois Water
Quality Reparr, 195889, but these are Timited i the secreational uses thoy v able 10 sppost

Regional Supply and Demand for Lake-Hasod Recreational Opportunities

Accurdg to FAe Mlinotx Ovsdowr Recreanion Plan. I988-1952 (1IDOC, 1989 outdoor rocreational sctiviny
COntinues 10 INCrease as more peopke rocreate mioee oftes,  Bletwoes 1960 and 1955, hasod on dags of
Ilinois sesidents” panicipation per year, fsding Increased 125 pescert and swimming N0 peroost.
Howover, the secrcational acreage avallable 10 the publc (Both pubiicly asd privately owsed) on & per
caputa basis In Blmods (115 acres por 1000 residonts) is Jower han any of s ocighborning staes aad is
among e owest in the saton. Feahenneee, the segion of Hlinots contalnmg MeCOsllom Lake ranks fifth
among he staie's five reghons & (he nusmber of waler-relaod recreatsonal faclitios per capita. Thus, the
region s quite doficient In Rke-eelatod reosvational resoerces, while the domand for themts is eatremely

Pyt

POPULATION SEGMENTS ADVERSELY AFFECTED
BY LAKE DEGRADATION

There s no information avallable ¥ edcae that any specific sepnents of MoCullom Lake's wser
populative have been adversely affecsed as a resalt of Liko dogradation

INVENTORY OF POINT SOURCE POLLUTANT DISCHARGES

Thore aee no known histoncal o Cersent point soweces &rectly discharnging %o or within te wasonshed of
MoOsllom Lake.



WATERSHED LAND USES AND NONPOINT NUTRIENT/SOLIDS LOADINGS

Watershed and Subwatershed Delineations

A walershed |s the surroending land arca wiiich drains o » lake, stream. of niver. A Lepe-scale example
ts the Contisental Divide which dosects the Rocky Mosttains and is the walenhod bousdary Between the
Missisdippd River dralrage tundn and the Pacific Ocean. Rain falling on the casiom side of the Dovade
withmately makes its way 10 the Mesissppd Rever, wisie ran that 1als on the west side of the Divide
Dows towaed the Pacific Ocean. On a mach smaller scale, MoOuDom Lake™s watonded consists of 615 4
acres which deain 1o the bike. McQullom Lake's watendiod and subwasenhad bosndancs wesr detenminad
by studving a variety of opographiic and plan maps and by coadecting field recomnalssance serveys in the
fall of 1990 md spang of 1991, As cm be seem in Fguee 3 on page 7, the majority of de lake's
walcrihod lies W the west and sorh of the Lete, with ondly & small area oo B wouth sl ool drening
wowwd tho lake

Subrestenhods were alyo delincatod for Sune tribataries monsored foe water qualily and qaangay: the two
pributanies wiich entor the ko i the sostheest Bay arca. and Bhe drainage ditch wiach entors the lako o
the Village of MoCullom Lake's park on the nonh shore. These subwatersheds are shown on Fgose 3
alwy

Subwatershod | encompasses 2317 acres which womately deain 9 the lake via a modified ad
channciired strean (eeferred 10 a0 Tribatary 1) which nese tough = stility cascmen betwoen ihe back
yands of homes dong Shore Drive to its south and Cleveland Drive 10 its nonh, The miagority of the tand
area witin Subwatenshed | les 10 the west of Ringwood Road, and extonds to e waershed bousdary
10 the west and noeth of Mastn Road,

Subrwatershad 2 covers §1.3 acses which witmaely drain 10 the lake via 3 charmelized stream (Tributary
2) Nowing between the back yands of homes along Pelaki Road %0 the noath and West Shoee Drive 1o
the south. This subrwanershod exsends from the Laike In a penernal northwesterly deection, with $e magonty
of s hand area bowndad 06 e sorth by Flasders Road and i pant on the west by Ringwood Road, and
includes poctions of the West Shoee Boach and Martin Woods 1l ssbdivigions. Figere 10 on the neat page
depicts subdivision locations in the vicinily of MoCullom Lake (sowsce: City of McHenry Parks and
Receeation Depustment),

Subwmershad 3 lies entirely within the Village of McCullom Lake and Is the smalless subwatershed
delincated, encompassing 454 soses. Waler pesermed within this drainage area is soused theough a series
of madsde swales and culverts and eventually erteny B¢ lake twough a grassed disch Oeeferred o
Tributary 3) within the Village's park and deach.

Watenshed ascas not Included o Ssbwatersheds 1, 2. or 3 have beon aggregaiod nto Subwateeshed 4,
whiich joeals 2580 scres. The majoricy of Subswasershed 4 Jies 10 the noahwest of McCullom Lake 2
includes Spajpia Park, Flanders and Johwnon subdivisionn, snd the approxcimatc wostemn balf of & Village
of McQullom Lake. Also incleded in Subwatorshod 4 Is the asea 10 B caxt of Ringwood Road and
between Subwalersheds | and 2 within the Wea Shoee Beach subdivivion, the southesn and casem near-
shore watorshed arcas, and the southeastorn portion of the Village of McCullom Lake
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Watershed Land Use

As one wouk! expect, band wae i MoCulions Lake s wanershad hos changed drsmatically since the onipaal
foderal land servoy was condocted  Figeew 12 (cmca 15404 shows mch of e land sorsournding
"McCollums” Lake as peairic and timder. As the land wan subsoquently wollod, much of MeCullon
Lake's watenbed wias comveried 1o fannland. By $he carly 1900s, sevoral sumimer oslages were present
aloag what appears 10 be the ronlwess shorcline, & was noted on A posticand postmarked July 191)
Figure 11 1s a posacand (rom appeoxiscately the sene lime poriod showing a view of McCullom Lake from
the western shore. During the 19308 through the 19805, many sumsncs cottages were constroossd The
carliest acriad photo bocased was flown in 1939 (on file o the McHerry Courgy Soil & Water Comervation
DAstrsct office in Woodsock),  Although difficull 0 dacoms, it appeared that all stroces within the Village
of MeCsllom Lake were prosent, as well as nemeroes homes. The Flanders and Lakiewood suddivisions
wore peosent, and roads within the cument West Shore Beach sebdivision had been consncsed,  Land
along the southem shore and within 8¢ curment Spognla Park 2002 appeared © still be @ agrcalioee. A
1954 acmial photograph (aleo on file & the Soll & Wasor Comservation District) showed the Village of
McCullom Lake bullt mearly 1o the exsont & is loday. and suncrous cottages fod boen bullt within B
West Shoee Beach subdivision, The streets had boen construciod within Spojala Park and the Johuen
sabdvision, and Bo mapnity of seoets wooe proseat and a few homes comstructed within the Lakelasd
Park subdevision 10 ®e south of the lake. Compasison 10 2 1970 aceial reveals S0 afier 1954, 2 slrsium
of acw homes wore buill withes the West Shore Beach subdivision, several tad been built within Sponia
Park and the Jotmson subdivision, and development of approcimoately hall of the Mkeside loss along ihe
soubemn shose within Be Lakeland Pad subdivision had ogcurrad,

FIGURE 11,
View of McCuliom Lake
from Western Shore {circa 1910)

o acmm—

courtasy E.J, Hemmo:‘
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Soce 1Y), watershod Land g fus sot chunpod sipnificantly., excepd for She developmont botwecn 1975
and 1950 of Martin's Woods | (woodiand cosveried i ko denaiy residentiall) asd the Brnany Pak
subdivision (fommerly cropland), as well & the prosert developmont of Mastin's Woods 1 (wvodiasl
convenad 1o low dessily reddential)l. Developancnt of the Brinany Park subddiveson and ihe acoos ey g
diversion of stosmwator rusolf froes this area (as well 25 Soen 2n adjacend area 3o the west of Ringwond
Road) o the Boone Crock walershod appeans 10 have redecod MoCulhen Lake's watenshod arca by

approcimasely SO acees.

This sody's invesiory of land uses and covorages within MocCullom Lake's watemdwed s hased o
esterpeetation of March 1990 noa-ombogonsd scread phosograpte: and vestfication by fieks chocks conducied
during speing 1991, The acrials were onginally photographod A 3 scalle of | inch » 2000 Soet (1:24.000)
and then enlarpad 0 & scale of | lnch « 400 foot (EANX) 1 was wpon these enlarged photos that (he
various land use pascels wese deliscatcd sl their boendanies subseqeently digiuned wsing Ascinio
wltware. This Geographic Information Systess (GIS) software was wsed 10 comoect photo distofmion ad
process the land ase informasion.

Pigeee 13 dopeces 1991 Band wses and coverages. Acseages by walenbal land use calegory are prescnted
in Tadde 5. Subwatenshed land weos ae presosted in Table 6 By porcont of sebwatendiod sl el
watenlod coverge.

Roview of Table $ reveals thae shightly over Balf of the st watenhod (appeoxinsatcly 53 percest) is in
resadential land wse, with abowt 6 percers more under residermial development (Mam Woods 11,
Agnceltural band usos—which are calogoriond ax ow Crop, COVEr Cron, F pasien—are sa0ond in ol
wancrshod land covenage & appeoximatcly 21 peroont. Table 6 shows that Ssheatendiod 4 ban the Larpes
percestage of the residestial land use, whille Subwatershed | has the greaes peroentage of agnicukurad
land.

Within Sebwatershods 2, 3, and 4, residential land use compwises the greasess porcentage of ndividesd
subwatorshed land coverage. Sebwatershed 3 i nearly entively compeised of residential land use with 4
percont chassified as mediam densiey rosidontial,  Within Subwatondiod |, sesadential and apricultucsd
coverages ae similar with 37 percent in residential and 41 percest i agrceltural Lad we.

7
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FIGURE 13.
Land Use
McCutiom Lako Watersheo
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Noopoint Source Pollutant Loadings

Undenstanding of the watershed conceps and Knowledge of the types of land uses withes (he wisendad are
calreescly important W0 ke masugonom.  Asy arcs of hand within the wasenhod o maser bow Ly
Fway 4 is foom Bhe Lk —may contribete wilcr sad osocinad pollutuss 1o Ber lake. B addithon, vamoo
Land wses and land management practicos peodece varying types and smousts of pollstants. For cxample.
nooff (rom stue b eses is typically Ngher in heavy mctals conoentrations than nos-aeban Land s
wch s agrcaliure, which itsell i often highes in eroded soil

Pollutarts whiach onignale feom diffuse sources—soch as those tramsporsed with stonmwaser ol Leling
scptic systoms, atmospheric Tallout, and shoreline eecalon-—are dlassified as nonpoiet sousces of polluson
These me I CoOntmast 10 point sownces which originate froms spocaflic Jocations such as wascwier beatment
plants and (actodics.  Bocane of their diffuse mature. nonpoist source pollstants are more difficslt %
measure and control

Lawd Use-Reloted Nenpoint NusrientSolids Lopdings The estimason of ihe amount of msnents (e
notal phosphores and total sitrogos) and solids cotering McCullom Lake feoen ity wasended Land arca win
perfonmad follkowisg guidelines and peocederes from the leraure. The avorage asrsal sutnent loads
(vyr) to McCullon Lake were obtained by mulliplying netricat cxpon cocllicients, defined as the nuosent
mass expected 10 be wansponed 0 the surface water body fom exch land we (baclyr), Iy e
cosreaponding arca (a) of exch hnd sse. For exampie, I the phosphones expont coelficiont from urbas
Aand s cstimatod %0 be 08 ibacyr, and the sotal urbus land acea is § acres, then ihe estimated phosphores
load expected 10 emer the bike from urban land would cgeal 4 Thlyr. The st of B sutricrs loads for
cach land use within MoCullomn Lake's watenhed ®en poovided the wotal matnont Joad expeciad to onler
he lake per yoar (oo Rockhow of o 1980, for more mformation).

The mom reliable cstienates of eapon coeflicienss Sor forest land, urban arcas, MW CROps, NO0-1OW CIpA,
and pasture have boen chasacierinad and serrmuariced by Reckhow et al. (1980). This document sugpess
hat 10 choose the best-fit expon coafficionis, (oo shoold fiswt adentily other istensivel y-stadiad refercnce
wakenshods with similar characteristics (e, climate paltems, procipeation, soil, lad maragrmncnt
practices, o) 10 the appiication watended  Additional chancienisics which can be usad 10 compare
walersheds inclede percent imperviousness (paved or compacked surfaces vk as roofiops and parking
bots), type of land cover, and type of sonms dedeage (extent of o sewers, swales) for each bed we
(Leopold, 1568, P pers. comm. 1991). Afler similar wasenbods have boen adeified in the liersere,
expont coefflicients are chosen for each typo of “local” 1and use which is companble in Characieristics
Sose from G0 similar refercace watersheds. However, in the case of McCullom Lake, thero wero fow
cases where referonce wasorsheds had closcly matching Chancicrivics.  Moreover, the sutrient expon
coollichents varied sbntastially among watendeds similar 10 the McOolloms Lakc walonded

Consequeraly, umwmumnmwmmamﬂmm

First, the watended characienstics of McCellom Lake were compared and evaleatod with rospect 1o the
reference wasershods peovidod in Reckhow of al. (1980), This was perfommad for cach land use calegory.
These comparkues were then ssed 10 determine whether cach of McCullom Lake™s wasendex land wses
would be expocied % have expor coefBicionts which were genenallly lower than, close 10, or higher than
those feom the referonce wasershods. Faally, export coefficients were seleciod which were ciher on the
Jow end, median, or Righ end of the nnges of expon coefliclonts given for B refosence walershods for
each land use. Considering (s procedsre and Be sse of export coefficients from Reckhow e al. low
domity, mediam dcnsity, and malth-family resdersial Band wses in McCOslloss Lake's wateoded were
assumed 10 b below the median vadues, Le., o the lower end of $he range of expon cocflicients for srban

il



Bad. Thus dockson was basedd oo the lack of o sewers. low Imporviowsness, asd (e gualay and
quantily of groendcoves s e McCulion Lake watenbed. Developing resideatial arcas. major roads, and
comenercial and instutional Land sses were not regesested in Reckhow of 3l Therefooe, these Land saes
Cwhach ypically have lugh imgeryiousness and/or sodl exposens ) were estimasod 50 barv ¢ ovpoet coviTaconts
betweon the sodian valee and the high valees of the mmge Sor urban land use provided in Reckhow ¢
A Row crop, covet crop, and pasture values were delenningd 8o be dose 0 B madian values from
Reckhow ot sl Expost cocflicienss for woodland withia the McCullom Lake watershod wore avssined 10
be near the modian valee fov forest lands given in Reckhow et al. wisle vacant Lond (Contaning grases
ador shrubn) was asiuned 10 b somsewial higher thas median woodasd expon cocflicients dsee abwo
Tadicx 7 and & fsom Walker and Pope, 1955), Poftups the most difficult docidon was 10 asugn espoa
coefficiheres for socrcational parks and hoaches because these land uses were ol repeesomied In the
liersture, Espon coefficionts for recreational park and beaches were therefone mwunad 1o be chose 1o or
hagher than modan cocfficients for pastuee lands bocause of the dmilar groend oover s posentad
peesence of anemal excroment

As with outricsd Joading determinations, extintes of sotal solids (TS) loads ae aho Land wse- il
et uniiice moeriern Joading calculations wikch roguise mitiplication of two vanables (expont cocfficien
times land asea), theee vanabies mest be multiphiad o calcslate TS loads: pross TS eapon (Ivac/yr) froe
each land uswe, xodiment dclivery ratho (which represents the proponion of proas erodad sollysolidy winch
are expeciod 10 he deposscd o the surface water body), and esd aeca (ac)  For a0l land wses within
McCulllom Lake's walendied cucopt sow and cover crop, the primary sosece incd for extissating prons TS
cxpont was Wisconsis Dopartmont of Nateral Kesourcos (WDNR) isfocmation (e ff Proy, pers. coer. 1991)
The WIDNR gross erosion rate estimates (Ivac/yr) were modified in some cases for McOullon Lake lardd
ey bunod on ofer soerces of infoemation wach a8 the Cleaw Lakes Program Guidoscr Manwal (USEPA,
19800, The Wavershed Nawdfbood (Monteith ot al. 198 1), Sediwenr Loadiag and Agricwweral Fracsices &
the Kishwaakee River and Thorn Creek Wasersbheds (Hydrocomp, Inc. 197K), and Defivery of Sediment
and Pollaronts fromy Nowpotw Sowrcer: A Waver Qualey Ferspecnive (Novotsy and Chexters, 1959),
Many of these documsents wero also stilized for determining sodireont delivery rathos.  Selection of gross
TS expoet coeMicients and sediunent delivery rios wese alio based on percent imperviousness, type of
Lend cover, land wse peactices, and B type of drainage (sorm sewers, swales) of B Land uses in the
McCOslion Lake wasershed s comparcd 10 those prosensed in the Therature.

A @fferent method was weed 10 ostumale average anrsal sodll Joas from tow and cover crop laads. Geoss
TS eapont for these agriculiurl land uses were calioulmed using the Universal Sed Loss Bquation (USLE)
(Walker and Pope, 1983). The USLE accounss for local raiefall (R) ax well o Scld-specific dope length
wnd stecpoess (LS), soll erodility (K), cropping and managomant peactices (C), and coaservation
poactices (). Together, valees selected from appropriate tabies provided in Walker and Pope (1983) for
cach of these Bxctonre were msltipiod (R x LS x K x C x I7) 50 obtain pross soll loss in sons'yr fom each
field These valees wore then coavomed o [yr and meltiplied by the selected delivery ratho of 025
yield tvyr of TS delivered w0 MoQuliom Lake from row and Cover Crops on a8 average ssual bases
Froen 2 0004025 range of delivery ratios secommended by Pitt (pers, comm. 1991) for thes segiom of the
country, a value of 025 was scleciod 0 provide the most conservative estimates of sediment dedivery 10
the lake.

By sussming the delivery expecied from afl the land uses i the walershed, x5 cstimated by the pweceding
methods, arsseal average TS delivery 10 MeQullons Lake wan calcullaed

Ba addition b Be eximation of medes capirt coelficients, upper and lower ity of these coetficienty

should alo be stated. Those Emits mdicate the confidence the investigator places i the instial oxtimate,
and during most years the actuad espoet cocfliciont would fall withis these imits. The noarer the upper
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and ower dmits are 9o the modian expont coctlickent, #w mone condidionce the mvestipaeor fas in Byl
prodiction. Tabde 7 sepons the Mgh, madian, and Jow expon coefTiciones Sor the vanoes Land uws & the
MColioen Lake watershod  Extimnanes of high aad low cxpont coeflicients for TS foading were not made
due 10 the laxck of pubiahod dats

Toed phospdorus (TP loadings wese calousted wing the “low™ axport coefficiones.  This choloe was
bosed 0n comparisom of TP boading extirestes saing the median coelfichents agalns boadings caloulated
wsing fedd collecod tedwmary data.  The inbstary data segpoucd that Salf as such TF was oslering
McCuionm Lake s compared 10 that estimated by using (he modian coefficienes. Thas in tum indicated
ot groaser wapping of phospdones wak occuning = the watendad than ceiginally hought. Subseguens
recalioulation of TP loadag stilizing the low export coclficionts agrond closcly with the TV loadiey
calculsed from the inbotary moniorig data It should be noted that the arca of oo land use was
adustod for loading estimation perposes. dae 30 the cxien Of the Forest arca present widhin (he developeg
residential nd arca found in Subwaternshods | and 2 (Martin Woods 1), 95 percont of this 1otal aceeage
was asigned ax woodland lesd we, and e semaining S percost as developing sesidernial land use,

The modian total rutrogen (TN) export coctfickonts wore esed 10 evtissate armaad averape TN Joading 10
e lake. Tributary montonng data mdcaasd 2 yearly loadog twice as high ac thal ouimated by the
caport coefficiones. However, bocane tibutary water qualey samples wese collected over the course of
a (L winter. and spring—and because TN comcentrations tond %0 Bbe nateally higher over the nos
LIOWINg scason & comparad to summer vakses-——il could not be conclmively determined %o what degree,
o & all, export coeflicienis may be usderestimating actual TN Joading 10 the lake  Heoce, it was
determined Sar the use of e medan coefficients woukd be (he bedt chaice in cimating annusd averape
TN loadisg 10 McCullom Lake

Table ¥ presents the toead watershod s average anoual satrient and solids kadngs o McCsllom Lake by
L] e, Modiure dennity residential land use contributes the preaest proportions of both TF and TN o
he lake, while row cropland contributes e largest proportion of TS. Row crop and cover crop land uses
are respoctively sooond and ®ird in both TP and TN loadings, while developing resadential coeteibunes

the socond hghest peopodtion of TS loading w0 the lake.

Tahles 9, ML and |1 funther dchneate avorage annual TP, TN, and TS badisgs, respectively, by
witrwaternihod land ese. Within cach sehwatershod, 0w individeal band yse loadings also are prosembed ax
a porcendage of s subrwatonsted load, as well &k 3 perceniage of the wtal watended load. The groasest
propoions of TP and TN are contributed by medivm donsity sesidential within Subwatenbeds 2, 3, and
4; 3 by mow crop Land in Subwatenbed | Row crop land also commribules the greatest proportion of
TS loadings within Subwatersheds 1. 2, and 4; whilo In Ssbwatendiod J madiun deasity rexddential is the
prestest comributor (s would be expecied since ths land wse covers approsimaiely 94 peroest of
Subwatershod §).
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Expon Cooticants by Land Use
MoCulom Lake Watershed
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Nusweal Bockgrewmd Growndwater Natrient Loedings Naveeal coscentration of phosphons o 0
proundwater onteriag MeOullom Late should be low in phosphorus given St wnils withes the ageifer »
rechange arca ae bow in avasable phospbonus (Ray and Wascher, 1965) This was veoliod theough field
sampling of grousdwater indlows 30 MoCullom Lake. Two grosodwaes ssoomonng stations Jocaed shong
the western shore (GWID and GW11 were chomon 10 host ropecsont natural grosodwater conditions (s
Figure 16 on page %0 for momsonng locations). These sites wore within arcas of sutstansal groendw s
discharnge 10 the lake, md locaied away lom deect soptic system and ageiculiund influences. Comegus il
waler guality monitlonng found @ssolvod plosphorss valees 10 be 0001 gt @ GWID and G008 mg )
nGWIL

To crogre that the phospborus ontenng the lake with the grosndwater was caly in 2 desolved sase, oo
waler qualiny sample wan collecied foom a barrel socpage meter after @ had boen left in place over the
witder of 199091, and where high groundwaler dsclurge Suwosgh e mcicr was abde o replace e
volume of the meter every fow hoens. Froon s sammple, ¢ rossltant dissolved plaosphionss concentration
of 0004 mpS was cquivalent 5 the el phosphores concentration. thus confinming that all phosphorus
prescet o B prousdwater was dssolved.

The concentraton of 0003 mpt o GWII was duoson o e tos oprosamtative of Sack prounsd
grousdwater TP levels. By applysag Gt concentration 1o the volume of grosndwaner especied w encer
McCOsliom Lake on 3 average asnsal bods (471 ac-Ityr, sec Table 35 on page 101 ® by estimated tha

4 Ibv'yr of TP omeer the lake through grosndwator,

A hackgroond mtrogen concentranon (for proundwaser) of 0.3 mgt was chosen [rom 2 study of shallow
sand and pravel aquifers i McHenry County (Nicholas and Keobelshil, 1984), and reproserits the low end
of the range of conceraralions meawred  Data collected ® the well poines ssmplod in McOulloms Lake
was mot used bocause of the potostial for clovaled groundwater nitrogen lovels stributalde 0 seplic
elfMuers and agnoulund fenilizers (namgon is abie 10 savel much farther tuoagh sosls tham phosplons
For example, the Jowest TN concereestion measrcd in arcas of sebsiantial groendwates inflow 10 the lake
was 0.7 mpA. Therefoee, by spplying the 0.3 mpt concontrasion W the groundwater isput of 471 ac-fyr.
o aneal TN loading of 384 itvyr can be expocted (rom dackground groundwalor nisrogen hevels.

Septic System Nutrieat Loadings AD homes withis the Village of McCullom Lake, stuscompormad areas
0 the west and nontiwest of the bake, sad withis the Clity of Mclenry o the west of Ringwood Road and
in the Lakewood subdivision are sorved by on-sito wastowster troasnent systems (“septic”™ systemis), The
only bomes in O MoCullom Lake waershed served by sanitary sewer are Jocatod wilun e City in the
Lakoland Park subdivision along Se wouthem permeter of e lake. Thowe sewer lines wese sstalled
dering the late 1960x

Nutnent contributons from $hose homes served by on-sile wastowader treastmont were sodclod using 2
procedece siendlar 10 thae described by Rodiek (1975). Thes model roguires various types of infoomasion
Inclading land wse data, olls data, corpun information, and ndeological mfonnation.  This goographic
Information was peepared o sepatate data layers which were smudtancoudy analyzod wang goographie
information syssem technologies (GIS). Using Arolafo GIS software, four poographic data layers wese
combined, assigning snigee charscterntios o cach small land parcel. Depending spon iie many airibuies
of each land pawcel (1o distance 10 lako o tnbetary. soll phosphorus retestion factor, penaoes living in
household, septic sysiem dessity), detenmisation of the septic systenes” potential for suarient wanspon 1o
the lake were made. This compuier database Sus provided infomation oo (he asoust of sewape loadeg
10 each septic system, the setling of netrients & shadge In the soptic tank. the percem removal of mutricnts
# thoy lefl the soptic sywiemn and pacsed Ueough ihe wils s grovndwales, and the peooimity of the
sepuic sysnom 0o the hake or mogiving stroam,
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Two sones dhugh and bow Imguct | woese defined lunad oo e redative peobsabulity of sesrient aomgen! [
CABNINE sePhic e o the ke A high imspact sone wad chosen 10 Inclade sepens sysicmns ul were
hovased chose 10 e ke or s nbutanes and s wosy more Rkely s advenely sapact the Gako Iy
coninbetng selbstaeal snousts of ounerss.  Choosing o lugh impea awe proscnad e groscs
challcage for mplomecrting an offective model that sdoguately peadiciod which homses potentially
contribeted stnlatial rtocs boading 10 ¢ ke, boes and Loe (1919) demornteated thad phosp®onn
Jovels wore not clevated 199 foct down gradiont of 2 sopoic tile fiedd. Mosever. (n Beir dudy, condamom
favembie for phosphores reomoval exivad including ensmeraod sepee Tickd conditions. how residential
defovty, aml use of new wptic sysiean,. Comvenely, mone of these conditions is walcly prosenl o the
wasenshod of MoCullonn Lake  Other roscarch fias stwvan that significast mnoarms of phosphons can be
arspomed in proundwater Beyond 100 foes of properly maisianed sepiic sysiemns Opensting in sudable
soils (Bl and Chilids, 1973), and suanonts can travel cven groater datances i more advene condesom
sz peesert. Tolflemire and Chen (1977) stated that [acrors redecing the sl’s alslity 80 romove
plosphonus inchedod presendce of calcarcous, glacial cutwash sesly, which are widespead in MeCuellom
Lake's watenshod. Al i their study, they found & is posabile (o satsrase sodls wish phwapbonss ovor sme
o henoe peomose phosphonss anapon 10 the groandwaler.  Conseguenily. & more ngomss research
ellon was roguinad so & propes ligh impact 2one withis the McCollons Lake wateribiod could be definad
Follraing guidcines from Rockhow and Simpaom ( 1UMD), the oating watendhad was Sonmghly evaleatod
RpSANE Ay WU wai rshad Chanciensins

B the McCullom Lake waternshod muny condtions cxidt Bot Galitaie tranpon of netrenis {rom wptl
systams 10 the lake. Research by Hill and Frink (1973) Sound that half of sepea sysaovns Taded 10 st
Coonocticw sodls by the time they sere M years oM. US. Corosus informason (1980 seveals tha the
average hosse age B approvimacly 30, 40, and SO years lor the Oy of McHenry, unscomoesiod. el
Village of McCullom Lake aeas of (he waonhed, ropoctively,  Bocause of the age of these bosos,
IIncnts see expociad (0 mgrae greser distances than whon (he sepic systerns were first inaaliad
Sccond, the grousdwater able dong Tribstanex | aad } and Sor many bkoude homes i very tagh, ofien
withis five feot of the groend serface.  Sepoic systcms fall 10 provade metment romoval whon they ae
irundated by a high waser able. Thind, S04 percent of the sodls i the walenhed —and where many of
the Bomnes are Jocatal-—pose sovere Bmitators for peoper functioning of scptic sysierin (LISDA-SCS,
1975). (xce Pagure 14).  Fually. llinos St Geological and Water Serveys well logs (ISWS, 1991)
reveal many seeas where sand and pravel deposity lie within Sive 1o len foel of 1he prousd serface, Sand
and gravel ageifiors locaod In B0 vacmity of McCuolloms Lakc are part of the west Oxicago sill plain
wpland. described by Hacken and McComas (1969) 10 be an arca whose grosndwaser s readily
contaminaod by sepiic systern ¢fMlscrt.

Unigue characienstios of the MoCullom Lake wanended were Sen utilized 50 peodcr the bigh mnpact sone.
Although hgh fmpact soncs are sometimes chosen 10 inchade Al homics within 3 widended of just Bose
homes mmedaiely admoost 0 the lake, 2 hgh mpact zone was choson for MoCullom Lake % inchode
those sepeic systems located within 300 feet of the lake o s tributanies. This rone therefore genenally
wciudod & Sand of from | % 2 doenes bordering the Lake or iy Sibutanies (Tatuatanes |, 2, and %), Sisce
w0 reseanch was wentilied that docemented subtstaral phosphones trarspon by proandwater beyond W00
leet, hoenes outside O the high fsspact sone (lermed the “low Bupact 20007) wose msumed 10 comtnibete
far smaller anours of nuinents por sepic systom,

To determine e geantity of sutrients esdering the lake from septic systerme. LS. Corousy data (1980,
1990) wan fing comuiiod 0 doeormne e average nember of poople living i cach ressdencos and e
gescencage of time that they were ot hosse. From thes information, the total number of capema-years per
wibrwatenshod was dctenmined (| Capita-yoar repecsents 0ne person rexiding o their home M0 pervent of
e tme Sor ono yoar, | & person spent 73 percont of hissher tane o bome and the romaining 25 pescont
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wan QT @t work, over & penod of eoe year S spent hoane would oguane 0 (173 cGapta-pear). Becaane
working families ooowpy the magority of Bomes within the McCullom Lake wisorshad (97 peroent of all
tomes), (hey wosld be expacssd W ese sanitary Geilines locmod sutvide of e watcabed during som:
pan of cach working day . thus roducing e wase Jood 1o hew oo soptic sywons. By comalting 1he
1980 and 1990 US. Cemsus infoomation, pennancsd revidents were assumad peosont 3t thelr homex 75
percent of the time and seaseal residonts 40 poscent of 1he tiese over 3 doe year pesid. Refermng 1o 2
range of loading valucs found & a compilation of espon coeffckonts (Rockhow of & 19805, 2 valoe of
11 kgloapitayear and 4.5 kgicapitalyear were chonen Sor sotal phosphorus (T and tosal mewogen (TN}
loading & sepeic systero. respectively.  Mowever, sanges for T Jading values oo beomd, asuaily
deponding 0n whether plasghones. fich denerponts were used by the houschold  Althosgh there i
muqum--mum.muu-ummwmwmm
laundry detesgents sold in the McHenry area contain loss thae | pescent phosplune.  Theselore, the 206
Itvyr TP loading value calculated (soe Table 12 on the following page) refiocts e lower eange of valees
found i The Bresatore search. Slightly more thas hall of thes loadag origmates from beman wades, whtile
the ressamder is pomanily aributablo © astomatic distrwanher deserpents and sink and Wb wassowaier
The TN koding teme wa siesply averaged from all listed valucs becane, undite TP loadng. TN =
houschold sewage waste stroams fuas tot been roduced by clunges i the componition of hoasesokd
cieaning peodecty

Funher sedacthons i the oxtimates of septic tank maricres seaching the lake wore made, koowing (ha »
poetion of the sutrients setiled out in tho sepoc tank and Sor some were femoved as the septic offluen
fisered through the soil. Based on a Besatoee seview in Peterson and Sabol (1US7), 35 poscent of de
murienns were assumad 10 b capiered In the septic bk, Larpely due 1o the sertling of suspended sofids.
Bascd o0 3 wudy of sostheassern Michigan sols by Ellis aad Childs (19730, aof B 65 poecers of TV
Penaning 10 migrate with the sepiic Lk efNeont, 75 percent was assussell rermoved by well-drsned solls
and 65 percent reamoved by poorty-drained sols. This scaslates 10 2 TP romoval cfficency by the septic
sysiomes, soily, and within the aquifor itself of $4 peroend for well drsined soils and 77 pescers for pogety
dramed solix

No additional TN was sssumed removed by soils becanse of the high mobslity of nirses and asimonia
Onts (197%) found that “the nitrse Bt fonss 5 very soluble and readily keached Brough the seil.” nd
"one mvest assune that o) nitroges disciusged 10 & deainfield will potentially deach ¥ the grosndwases ”
Punthermorr, vegetation uptake 30d mmonia volatilization were asussal 10 be misioal due 10 the fact
S sepuic eftiuere is typically discharpod sevend foet bolow the grownd surface,  This lisits TN splake
by wriptass md minenizes gecoss ammonis sclease 50 (he amnosphere.  Allhough gt nesearch
conducted by the U S, Emvirorenennal Protection Agoncy. US. Army Corps of Engineens, US. Depamment
of the Ireerior, and US. Departreent of Agricudiere (198 1) secomunended (he use of 1525 percent sermoval
of rigsogen in leaching Bckds by denisnfication Sor comervative design purposes. they noted Thae “lowes
values should be used whes conditions are bess Tvonbie.”  For example, obd and ender-dedgned sepow
systeres Bt Sscharge offlucnt below (he pround serface are ofion awociaiod with anacsbic conditions
and therofore peesent & songly unfavorstie envimmement Sor the loss of nitrogen via donlinfication
peocesses. Socaune 3 majority of e sepuic systcms wihin MoCullom Lake's dgh logpact zone se likely
operating under similar “unfavorable conditions.” 8o removal of TN from septic effiecnt was asursad,
TN removal wa acccanplishad ondy theough setiling of solids i the tark and thes oquased 35 percest
removal

For those soptic syserms located in the Jow inpact sone. an additional 90 percert TH and TN was assumad
removed from the sepeic ofBuerd 10 accourt foe the greamer distances sutrients would neod 3o travel befose
reaching McCsllons Lake Hence, TP removal in the Jow impect xoee wialled 98 percont while TN
removal was 93 poscent. Al thewe datances, diversion of sepic field offiucrs o the prownd surface (sech
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as froen 3 xevorly faling system ) Licely prosides the sajor rowte of dotivery of these sutrienss i the bl
However, at Teass 90 porcerd of B natronts Troes such divened sepoic effuent woshd ety v somins!
a5 0 aorveled overtand with serlace water ssnf! on rowie S0 e Like.

Table 12 by the oenated sepoic syviom acnniont loadings for cach submwasondod by impact one Of
the calculated 2526 pounds of TP entonng septic systoms ocamad (throeghowt she wamenshad, only
percent (206 powndts) was catimiod 10 seach the ke Aldwoogh only 32 porcent of the homes (175) were
locaed withie this Sagh mmpact sooe, ths aoea peodecad 54 poroone {174 posnds) of the T tha reached
the ke Momt of the homes within he Lakewond Weu End Beach, Spojnia Park. Jobweon, and Flandens
sabdoviskons are iochadod within s high tmpadt sone. The laspest dmd most critical source of mutricid
hoadings are from Likoshore dwollings boedommg the Lake, as well as s adjacem 10 Tnbetarcs 1 ol
L The mapeey of these arexs e within 300 Seet of B Take or sributanes and comain pooedy drassed
soils. s hese lowland meas of the watersbhad, scaonally and ssnctanes pennancslly degh wiser Lables
trundate sepox systemes. Beformal discusdons with bocal sesidonts rovealod et these inbetasies were ofien
suspocted of comveying <ffiscrs from malfunctionmg septic systems, cvidonood by suspuosous discharges,
Tod odows, ared Soamn slowngg the Inbetanes

All hooses wahin the Mastin 'Woods subediviseons and most dosecs in 8¢ Village of McOsliom Lake were
Socaed within the low lmpect 2one. These boanes oniribuied about 16 percent (32 pousds) of the asncd
TP Joading feom septic sywioms i the watenshad,  Momses withes e Village of McCullomn Lake
coanbused S5 pescent of the phosphonus Joad. The majornity of souls are well drained o this aoes and mou
of the bomes are Jocaled beyond X0 fect of the lake of Tribetary 1. Probably the msost suitable aeea for
operasions of septic sywiems exists widun ity doveloping Martin Woods H subdivision, located just 10 B
nortireest of the Martin Road and Ringwood Road intersocton.  Enviroemontal factons allowing peoper
functioning of sepuic systenms include Davonble soil fypes, ow derity housing (1 acre Jots), new septic
systemns, and proundwater tablex Jocated well below e growsd serface Gapproximancly M) s W) fect)

As sesiontial and comunercial demsinies incmase Bwoughout B watonsbed, 3 greser posestial for
prousdwater (and welace water) costammation will cust, 1F mond homes & the walenshod continee 1o be
sorved by sepoic systoms, more phosphons will eversually mach the lake.  Additionally. as the soptic
systenss hocomne older, the endierlying soils will kose their nuteeal ability 10 sermove phosphores Troms septic
effiucrn, and the septic systems will perform loss efficently.  Ax a result, phosphornus loading from soptic
systents Wil increase within » tooderue tise frame of caly 20 10 30 years. Sepoic systess loadng could
then reprosent the major phoaphooss ssput 0 the ke, and Leke water gualiey would Bely become further

degraded

OfF the calicalated 12,202 posnds of TN extimatod 30 csler soptic systoms in e watenhod, 3059 posnds
(25 poscent) are oxpocsod 10 reach Be like. A larger fraction of nitrogen reached MeCullom Lake
compaeed 10 phosphornes becase milrogen is sot readily adsobed 0 geclogic muserials  The muajor
comtribstors of mtrogen. as with phosphonss, were homes locased withn M0 foct of the lake or one of
the tribetanies. This legh lmpact 2one & estimadod 10 contnbute appeonimately K2 pescent of the total
nitroges load © the lake asnsally, A unaller oot (ppwoximaely 1B pescers of the TN load) reaches
the lake from outshde of the high impact ronc.  bmpects from nitsogen loading are 1kcly localised noar
shoreline septic systers, resalting in soree sutcnce growth of aqeatic plasts.



Atmsapheris Nutrfeay'Sofidy { omfings Asmosphonic contnbtinms of metmcads and woidsls o a ke oocer
Bough bosh dry Dallout of pamicslate mamer and asociaod/atachod metrients, asd wot dopoution in
which sastriconts are disolved and peesiculate maner Camod. In o witerded whose the Bde sarface makes
wp 2 lrge progoetion of e ot walcnied aich, almosghicric comnbetions Can tooome A sigmilicas
pontion of the sotad anrwal nutnostsolids loadmg 10 e ke Sach iy B¢ ce 3t McOulion Lake, wiwre
he 244acre lake surface makes op sppeoimaiely 25 porcene of the combinad lake and land arca
waterhiod (2440 acres + 61648 wis)

Nutrient/solids loadag roes fom amosphenc deposition (wet « dry) were derivedd from Quon (19797),
maning G “clean”™ air Quality Clasificon (1ol ssspondod partioslates of M) wplx

Parmmeter Mrcaphens: Loadngs J&acyT)

Dey Deposion Wt Depostion Tonw
Tomd phoaphoras e’ %Y 0 a2
Torat azsogen LLE 2 W R
Tone sobos ITe N 723 47 )

The use of Quon’s deponition rMes is sepponed by meassromenns of e sl nEeogen deposition rate (wer
» dry bt excluding gasoous coatributions) af the Arporne Natlosal Laborstory s Argosne, [llinsts from
1945 @wough 1987, Argoone’s ol deposition rate of 712 posndviacre aprees well with Quon’s ioeal
nitropes sosgascous deposition rae of 7.67 pousdyiacie.

The stmosphenic loadng recs appiied over MoOullom Lake's M4-acre waler warface (ramlale o
Roadings of 118 Iyyr toed phosphorus: 17,768 Iy aotal sétrogen; and 109092 Ry'yr tosal solids boadings.

{nternal Repencration of Fhepberyy McCullom Lake Is a long-term sink for phophonss, since
approxinately 78 peroese of the ansusl total phosphores Joad 30 the keike Is setained (see Tabie 38 on page
104). In lakes which romain well-oxypenated in $heir lower water dopthn, such a8 wis demonstrated in
McCsllons Lake, e tulk of the settled phosphonus bacomes penmancatly buriod @ the sodiments {Gikcicr
and Meyer, 1990)  Undor cenain condition (.. abwence of dasolved oxygpen) however, phosphons
papped @ e uppermont sedment layer can be mdcasod back into ihe water colemn. This process is
called insomal regeneraton

McColionn Lake displays chanciesilics St cause it %0 be both susoeptibie So--and  protected
from - tomel regoneration of phosphorus, Bocame of the lake's shullwness and exiensive, wide-open
surface aoca, wind and wave action Is casily ablo 1o caune sewaspenision of botiom sedisecats, This, aloeg
with e botiomn-slirring activity of rough fish such as carp, Increases the potential for reintrodection of
sodiment-bownd phosphomss 10 the overlying lake waser. However, the concentraton of dissolved oxygen
(DO) & Be sedimentwater interface & usally the more Enportant factor influencing the acease of
phoaptonus from the sediment. Under oxygenaed conditions, phosphionss will lend 10 remain associaled
with lake bomom sodimont particles. However, if e sediment surface becomes anonic (Jess than | mgA
DO, the rdease of phosphoms 10 the overlylag waler is preatly segreented

Neartotiom concentrations of DO mexmred i McCulloen Lake ower the course of the twoyour
mositoring period wese coashiently preater than $ 0 mpgA. Howewer, over the Jong-tenm it o possible tia

as



DO levels @ e sodimensaatcr imerface do Tl below LD mpt.  Henoe, in codier o peodicr (e
magnitade of mtemal phosphones bading, malyos of MoCullom Lake's water quality and & Inersture
VoW was perfonned.

The abscnce of rapid chumges 3 meavsrod wital phosphons (T1°) concontrateons e lake water, akovg
with the observed high comcontrations of D.0, i bomoos wasers. segpost that sl (imemal phosphons
loafing was shighn e McOullosn Lake.  Lake sescarchers huve ofien noled shap increases s T1
concenirations over ot e penods of 2 few wocks  Lanes of Al (198]) fowsd 250 0 1500l
increanes in TV derng sussmer imemal loading cvemts. They Ao noted incavases Sunng ¢ over, when
& Dake i refanively tsolated from a magonity of nutriont loadngs escopt el seponcration.  Jacoy o
al (1952) seponted simsilyr ssmcting peaks of TP, The only mstances where 2-fold sxromes in
McCullom Lake TP concentrations occumed wore ot Siie 2 dotwoen e Jusc 17 and Jally 12, 1939
monEoing dates, and Betwoes the Jely 26 and August 16, 1990 mosiioning dases (see Tables 15 and 17
oo pages 60 ad 62)  Lower than wsud DO, concentrations wose secondod on Juby 12, 1989 40 mg!
a1 2 Oepth of 6 foot (appwoxinagely 1% fect above the lake bomom ). I was likely 9ot DO, bevels hod
botn low crosgh & the sediment/waler interface 0 allow scheme of phnphonus.  The screase in TH
obscrved on Aupust 16, 1990 appeans Larpely atinbetable 3o sencioence (Seaih and docay ) of the sdvascod
alga Chare. which covesed approvmately 50 peroost of the lake bostom, along with some ofer rooted
agpuatic placts, Charg b not ooted and devives s mutricnts Grom the waser oolumin,  Farbenmoee, i
botiom -covering prowth hahiex actually retand diffavion of phosphorsn rom bottoss sodamicnes b the waeer
abowe (Wetzel, 1953) which may help 0 cxplain the owerall bow TP concontrations meassnnd in the Lake

waler on provious tomioring dates

Knowing that ssemal phosphonus regeneration (n MoCsllom Lake was slight, as imomad plaosphorss
loading rae was chosen froes the literature that represeniod the low end of muges reponed S0 oake
(onygenatad) lakes. Frose 2 dats sct proscriad by Ntsnberng (1984) intemal phosphores loadings
for oxic Rakes, an avorage mtomal phosptonis adisg rate of 7.8 m Jyear was ottained usieg values
for lakes Jess San 10 foes decp (f dana from il oxic lakes i thyis data set had been averaged, 3 negative
loading term would have rosslied).  Applying this 7.5 Iyear loading raic 10 the cxtisated lake
botiom asea of 244.0 acres, imemal TV adag was ostimatod % be M Ibvyr.

Imemal koading of nerogen in McCullom Lake is comsidorod meglipitie.  Although the dymamies of
sodiment itrogen & poordy undersiood. much of ™he aitrogon peosont in lakie Dostomn sodiments remsains
sumobiliced and sorbad o inceganic panicies (Koeney, 1973, as clied in Wereel, 1953)



HYDROLOGIC DESCRIPTION OF McCULLOM LAKE

MeColion Lake Hes witin the Fox River wanershod, which itaclf is pan of B¢ Upper Mussisupge River
wakenhod  McCulloms Lake's walendiod encompuses 6164 acrex, 1he maonty of wineh liex 1o the west
and novth of the laka. The Rake msclf is 2 244-a0re maturd glacsal lako~fommed over 10000 years ago
during the lag ice age.

Clrca 1390, 5 4 foot high concrete dan (Ngeee 15) wah 2 2V5 oot Srop hox spsliway was comdrucicd o
the outlet & the sonheast oad of MoCullom Lake, mting the lake level approsumately IV foel. An
appracimalely 40-foot Joag, 4-foct wide concrete boa flume canses waler froen the lake 0 Maoss™ Pond,
which discharges 10 a tribstary of Dotch Crock,  Duech Croek flows cant-nonh-casd untd s confleence
with the Fos River, The total dastance feorn the Lake's outhet 1o the Fox River Is approvanacly 3 mades

"Normaal”™ leke elevation Is ogual % the elevation of the op of the spillway weir: 75700 foet above mean
sea Jevel. Although it appesss that the spillway was desipaed o allow insemion of planks above the 24ach
wide metal weir 1o raise $he Mke lovel further, s has st boon obuerved In socent years.  An iron mesh
secured i froad of the spéllway & intondod 10 prevent lacpe debeis from bocoming jarmemcd i the spillway
Muree

Two perermial mflows, prisarly made up of groundwater, enter McCullom Lake o es soulwost ond
Diroct ousng of sormmwaler rusoll via roadside dinches s other swales, as well as tdwough smmall
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dranage Npes. 00Cus s several Jocations aroend the lake s 2.45.mike perimaier. The mapery of e
shore runof! sppears 1o crser the ke o diffuse overdand tow,

Geoutadwater (lows m and out of McCullom Lake are significant. The Rke i ydrsslically cormecial
a shallow, wooonfioed sand ssd graevel aguifer, aad poscntially 10 2 doeper confined sand anl pran !
aquifer. Gonerally. dischorge from the apifons 50 the fake is ihe greales! during the spring sod ko
during lae sammser. Mot of (he recharge 10 Be aguifers via procipsasion infiltrson occury dering
spring and Bl whos the stioert of evaposnropiolion is sodecod and Proopasion i grosod.




LIMNOLOGICAL DATA «« WATER QUALITY

In-Lake Water Quality Data

Waster quality investigations were conducied on McCuollom Lake froe May 1989 theough Auguaw 1990
10 a0quire secent lmncdogical data over am amed cycle. Two sampling sations were located o B ke
St 2 ot the “decp hole” & the msortheast anca of the Like, and Sise 3 in the southwest arca of the Take nea
1he two porcnmsal iflows (see Frguse 16 on e following pagel. All water quallay sauples wese collectal
a1 oot bedow the water surface. Disolved axypen and temperatere readings were ken ot 4ot
intorvals froes S waser varface 10 the Lake Bettom.  Methods for laboratory analysds of the waer (qualiny

sampling pammetens are preserncd i Apgendia D,

The @bles which follow prosont @he raw data and sermmany statistics fow @ in-lake waser guality saspliog

fYegram.

INLAKE WATER QUALITY DATA PRESENTED

TABLE #

Water Chamatry, Chioophgll, DO Terperstun
e 2. 1560
Sw 2, 1950
S2e 3, 580
Ske 3, 190

18
10
v
18

2

|Appencte 8}
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Meaxwreinemms takom with 3 Ao ndicaee the depth of Tighn e 2 body of water. In
poreral, fromt O surface b appronimancdy 13 vimes the Socchil dise deph i the “cephons zone” or roghen
of & lake where cnosgh sanlght penetracs % allow phowsynstutic peadection of oaypos by g al
agquatic plants, Comaoguonstly, Socchi disc micavsrenscnls also may ndcale the depeh w0 which the lake
oMM enough oxypen to suppeet T and other aguatic e, Alga. macmmcopic aguae ammals, wanes
color, and sespended sediment e 1acions witeh inforfere winh light pencenation amd seduce the Seccts dise
traspamency  [linois EFA’S Lake Assessment Criteria comsidior Sccchi dopths Jess shan 15 lnches to be
indicative of sobstansal lake use Enposement, whide (hose berweon 15 md 45 inches daar moderee Lk

e impainnen.

-

The miniomam Seochs disc mmspawences obscrved ammong the 15 samgling &wes ovowred o0 the fire
sampling date of B study (May 26, 198%) when clanity oquatiod 15 and 10 inches 2 Sives 2 and 5,
rexpectively. These roadings corresponded with e highest stal suspondod soluds and volatike sasposdod
solids concentrations measwnnd during (he two-year stady pedod (May 1989 - August 19900 Over 20
remaindor of 1959 and on several sagling &ecs (n 1090, Scochi mcaairemenis o Sie 3 wom ofen
lisined by e total dopth 2t thee sike ("Dottom-limbed™ . hence, the meanusmcnts takon af Site 2 poovade
= better indicathon of trwe fake clarity. Fodlowing Mt fest sanpliog dase. Sorspanoncy # Sie 2 moreased
Hering June and remained a of sear S0 inches from kate June through Asgust, afler which claney increased
and reached a xoason-digh 78 iaches (botom-limiad) on October 5. During 19950 maximem clackty =
Site 2 egualied & botom-Smited $4 ksches oo March 27, Transpasency Sectuatod sowcwiat ihrougho
ihe romainder of the mondioning penod. and seachod a seanon-low 30 inches 00 Augest 16, o asacareon
with a slight algad Soom, Chasity 2 Sine 3 also roconded a season-low of 29 inches on Ses dae. B is
fereting 0 nose that the maxknen clarity fecondod & Site 3 0o R 13, 1990 (00 Inches) win the omly
Dccaion when non-limned rarspasency at Sie 3 way grraler Ban the comresponding cdanty measesid al
Site 2 (49 Inchex).  Turbadity & See 2 wan mech ligher than @t & Sic 3 on iy date.  Avenge
feateparcncy 3 Site 2 wins 49 inches in 1989, S8 iaches in FOH0. and 53 inches for this two-yeae pesied.

Totd sespended sohis (TSS) represens the concentration of all incrgani: and orpasic materials suspended
i the water column. TSS Is moeaured by passing a sample of Mke water throsgh 2 filter and weighing
he resides which the filier colleciad. Typical mocpaic components of TSS originale from the weathoring
and cooston of mocks aad wils in 4 lake's watenhed, and resuspermion of bike sodiments,  Ovganic

are devived from 2 vamety of hological peedeces bet aee malnly comgosed of algas and
resuspendod plart and arisnal messcsial (rom the lake tosom. (linois’ Lake Assesuncrs Crisenia for hgh
ke sse Empainnent from TSS & 3 value pealer tan 25 millgrams por liter ), while that for
moderate wae mpainnent falls berweon 15 and 25 mpt

Violeite suspendod solids (VSS) is determincd by heating TSS w0 a iomporatuee of S50° Celwrer.  The
Efferonce hetween wtal solids defore heating and the sesidue ramainng alierwands coveals the portion of
TSS that s VSS. Becasse rocks and minerads. by sature. ase stable muderialy that do nos easily bum o
tigh letperstuones, VSS indicasos the porson of TSS tha is orgamic (e.g.. pysoplaskion or ressspemdad
CIpARIC mameT).

As noted shove. macimum TSS and VSS concentrations occumad on the first sanping dsse (May 26,
1959). I association with the Jowest recorded Soochl meassevments. Al Saes 2 and 3 respectively, TSS
equaliod 21 mgh and 37 mgl while VSS equalicd 15 and 20 mph. VSS comprised approienaicly 71
percont of TSS a1 Site 2 and abost $4 percont of TSS 2 Site 3, indicating Bat morpanic materals were
moce peevalent in the water coluren a Sie 3 on this date. This may be explained in pan by the Jocason
of Site 3 near two tribetary inflows which deliver sofiment foads foom the wasenshod, aad the occurrence
of 2 14nch rain event two days prior 0 sampling.  Alw, becane Sile 3 is located in shallower walcr
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doptin taan Site 2 (34 feer va, 89 feet), Site 3 & more suncoptibile 10 Dotioss sallsscml resuspontion dee
50 wind and wave action.  Mence. Bhe Mgher poscertage of mongarscs o Siie 1 on May 26 may also he
antibetable w0 high winds which occurmod ihe day of as well as 1w & (wior 10 sampling.  TSS
concemrations wose wenilar Between the 1wo sies Seoaghout the comaindes of Ie Two-year monsonng
povidd, and averaged 7 mph and K mgA 2 Siles 2 and 3. sespecively.  On average over the two-year
sanpling period, VSS comprised sppeoxinately 86 percent of TSS o Siie 2 and 75 percent of TSS a Shie
L The high porcentape of VSS confinms that on B magonty of sampling dates, orpasic maier (ie.,
suspendod algag) wan mont resporibic for limising Wansparency af bosh sumplng soex

Turtadily in water & caused by the presence of dasolved subatances (whach may “oslo” the waler) o
suspendod solids. Meassrod in sepbeliomennd lurbidity snits (NTU) tertedity is detenmined by the amourns
of light et Is scattered by sespondad material in the water colemn. Generally, tutidity Is mliaenced by
the extert of resespeadod sodimest from e lako hotiom, sedement renofl camied info & Lake fom s
watershod, or algas @8 the Laikes water columm, [llinois” Lake Assexspeont Critersa $or 2 moderatc smournd
of sodiment. s Indicatod by turtiday, wctx & valee between 7 and 15 NTU. Turbiday vidues groaser than
15 NTU indicane the peesence of sebstantial sinpendod sadiment.

McCullom Lake's turbadity valoes ponserally corelated well with suspended solids concomntions. Values
were simtilar berwoen the two sites. dthough tarbidey ot Site 2 did average slighelly higher than x S 3
{42 vs. 3.5 NTU over the two-yeae mondionng peciod). Turbidity was musch higher 2 Site 2 on June 13,
1990, even though TSS and VIS concentrations were oquivalent at both monitoning stalors.  Chiloropiy
concontraticns and phytoplkoon data Indcato Hat the Nghor turtadity 2 Site 2 (a5 cosspared 10 See 1)
may have boen relssod 50 the greater number and ddferest types of dlgae procnt & Sae 2

: Nitrates Nitrite, Am e A mmenine, Tomd Kiehfod! The rmogen fomms mesured n
mmw:ammo,).mmng.-momp»mcmgku
totsl Kjehdald nitrogen (amumonia+asumonssm play (rpanic sitropen |amino ackds, protems, ctc.J). The
anmmonda and pitrste forms mee readily wtilized by algse (and some aguatic macrophiyles) as growth
metrkents. Niteogen Is exed i plares and animals W form amino ackds which in lm are Bhe bailding
blocks e peoteins.  Afer tho plants and animals dic, bacteria and prosoana go 10 work consameng (he
proscins and in the peocess relese wnmonia. In well-oxidized waser, the asimonts i convenied 8o ninie.
nd) thes ninrate will be moro abendant than snmonia Comversely, under anosk condiors ammonia will
net bo comveried 10 nitrle aad anoerobic bacterta will mduce mitrsee 10 snmonia, hence, anmonta will
be mose abendant than nissake,

Morganic Sorms of mitroges (nitmwesniine and ammonisammonian) may be dcnmental o lake
coosysiems. Accoading %o Sawyer (1952), morganic nitrogen concerantions in cxoess of 0130 g/l e
comiderad sulficiont 1 stimulate dgal prowth,  Adéitiomally, bgh concentrations of Fmmorss aro K
10 many fish and other aquatic organinms.  Mlinols’ Genoral Use water quality susndand stes that & 2
water tempersture of 68°F (20°C) and 3 pH of 5.0 (2 common summentime condition in lakes), the
concereration of ssunonia-nivogen shall ot cxoced 1.5 mgd.  Under no conditions Sall amimonia-
nitrogen be greaer thaem 15 mpd. Nitrate-gitrogen concentrations are limatad 3 10 mgA @ pubiic drinking
winer vepplies becaese of adverse plpsological effects on fants. Nitrogen, therefore, can sismndlaee algal
prowih, impair aquatic onganasms, and tust witer supplicx.

mummmmwumwmmumwy
two dates registered Alighy atove the 0.1 mpt detoction limie (Masch 27 and Apal 7. 1990
Asinoaissammoeium concentrations were well below standands and averapad 0L 16 mip? a1t Sse 2 and 0.10
mgA at Sie X The ssaximues socosded vatue of 082 mpd occurmad under koo cover ot Site 2 on Janeary
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S, 1990 Dering the wintcr mongs when walers are ool and alpal and aquatic macropliyie peowth 5
slight, oo of the 1ol miropen pool s peesont (n redecod. Inorganks Soans —in Bes Case MmEoNL

mwaaumnmmomwlmtmuﬁw
nitrogen messerements.  ARDOugh OmEamc mitrgen Sas not boen shoran 1 be direaly used as 3 grow
netrene by plankiceic algae (Vollerrweider, 1965). organis mitropom concenirations can give as indicatios
of the relative abdundance of cegank materidl in e waer (c.g.. aigac. plart (ragments, scoplankion.
bacteria).  Owpanic mitrogen avenagod 1.1 mf o toth Sitex 2 and 3. Compariom 10 the average ot
nitrogon concentration A Sites 2 and 3 (1.4 and |3 mpA, rospectively) shewx thae the magority of &
nitrogen present was Incorpoeasod sto Hving beoemos and was therefone organkc.

Pheipharus Tetal and INoedred Elovaled phosphions concentraons are most froquostly cited as e
cawse for acoclerated lake cetrophicat ion resalting fom excessive peistary peoduction (1Le.. growth of algae
and rooted plants), Phosptonus is froquestly the Mmisng menert in 3 Lake coonystem vech (hat addoonad
loadings of phosphores o the lake will stissdee additional plan/aigae prowth

Totad phosphorus (TP} is & measeee of all fomes of phosphiorss I the waler Oolusin, witile Sasclived
phospdorus (D) sepeeserse the poetion of TP it is soleble (Le., not bound 1 sesporded sodimonts nor
mcorporsted 000 suspended plart/anioeal matenal) and most seadidy wtilized by algae and some aquatc
plams.  Typical lake protectionsresiontion offoms fooss on manapoment actions which will reduece
phosphorus loadngs 10 a lake as mech o peactical, TP coocentrations above 0030 mpA have boen shown
%0 contribaie 10 neisance growth of gse and some agquatic plante.  Tllimois” Genenal Use waler quality
standard for Lakes specifies Sal TP concentasions are ot 10 oxcond 0050 mpf.  Mowever, deviation
above the 0.0%0 mpd ssandand is not uecosinon ssecng he stae’s many evsophic lake sysiems

Al TP concentrations recoedod ot MoCullom Lake were below the stale standand, cxcept The 0L069 mgA
recorded s Siie 3 on May 26, 1959 Becssse this site & locnod near two iributary sfiowy, e ocosrmence
of 3 14nch oo two days prior and comeqaent sonwater nunoll helps expiain this ligher value.

Foe the 1989 sampling peniod, TV averaged 0026 mpt at Site 2 and 0002 mpA ot Sic 3. 1990 averages
were dightly bower: 0021 mpt ot See 2 and 0024 mpf 2 Shie 3. The two-year, wholo-dake avenage was
0026 mgA. which is compasstively low for Tlinoks lakes and s indicative of good waser quality.
However, McCullom Lake's average does a0 accoust Sor the mass of phosphorus comtained &s the
observed atunda stands of Chora algae, which dorve nutrients catirely from the water colamn and thes
“tie op” phosphonus dat would otherwise be available for uptake by planknonic (fece-floating) algac. The
overall fow TP values may also be explained by lower than averape rencdl during 1959 and 1590 (see
Stscussion under “Period of Dats Collection Hydelogic Assessmont™ boginming on page 101) and thes
Jower than average phosphorss loading to e lake, In facr, deding water quality sampling as part of the
1988 Vodarsoer Lake Monisoding Program, lake mean TP averaged (1046 mp (with 2 maximem valee
recondead of 0078 mgh) over the four dales sampled from Maly throsgh Sepsomber.  During 1991,
phosphores concentrasions were Mocly also hgher thas obscrved in 198990, as evidencod by “pren”
water colors and 3 summer average lake Secch transparency of oaly 13 sxches, Therclore, & is likely
the 1988 and 1991 data betier refioct “soreal™ nuerient levels in MoCullom Lake.

Dussoived phespharus (DY) coocentrations were comospondingly Sow on cach sanpling date and weraged
0.010 mpA for the two-yoar monéoning period. DP averaged betwoon 40 and &4 porcent of TP, indicasing
that about 60 pescent of the phosphores in the lake water was Incorpoeated info living beomass (algae of
rooplanknon) or bousd 1o sspendad sedment.
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Liwsdodog Adped Natefent Amalysis tn moot lakes, cifier nmrogen or phosphons is the sasrient wiich Hesis
alpad prowth. Becase B sl nitrupen (TN 10 wtal plosphocss (TF) ratho of algal ool fase is typlcally
151 TNCTY oathos 0 Leke water that are chose 10 1501 imbicate st toth netrernes ane prosent i sulfficaond
CORCEINIIONS 10 sustain algal prowds. 1 the ratio o foss S 101 B the surface wasor, slopes may be
®o lmiting mutrent; when the ratio exceeds 2001, phosphorus Is Mcly the lmiting matrien. Tabde 13
prosonts the TNCTP ratios on cach sampling daie o Sies 2 and 5 @t McCuliom Lake.  On all &ses,
phosphorus Clearty was the ratrcnt Iimsting plankicoi alpal gromth. For the two. year stuly porod., the
tatio averaged 671 ot She 2 and 52:0 o Sie L The ower TNCTF catio olnerval o She 5 may be
associated with the penceally tagher concentoations of suspended sedment obmervod o S vise, and the
organic seduners pantiches’ Bighor affiaity for phosphorus o Sor nitrogen.

TABLE 13
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ptf and ANalinity Waser pH i primsanly regulsted by the amoust of carbossos i ihe warer. One
spocies of Catonase, Catonic ack, usally cortsoly pH 10 1he greatest cxtont, and is Soemerd wien gaseous

carbon dloside disaolves in wasor, Changes of phl can oo due 10 photasy e ne upoke of camtomc 20wl
by aquatic plasts wd dgae, winch wliae carton ackd for growth. As e catoric achl is romeved. 1w
water bocomes tove bavic and O pH rses. Values of pH groaser thas $.0 in Lakes wasally indicae 4
photosyrehetic demand for caton dionide (cg., an lgal bloom) that excoods repbonisiunent fioms pland
asd animal respintion, ongasic decomponition, and diffevicn from the stmosphiere. The state’s Genenal
Use water quality standand foe pif is 2 valee within 6.5 10 9.0 phl urses, “cxcept for saturad casses.”

Dacing 1989, seinimuss pHl valuos occumred o both siies o0 Juse 15 (K0 and 7.6 & Siees 2 a3,
sespoctively X respective oeankimems of 8.7 and 3.4 were rooonded on Septeber 21, During 1990, pH
ranged between 7.7 and 82 o Site 2, and between 7.7 and K1 a8 Sie 3. Lakes waally exhitat highest
pHl values during late ssmmcr, whon productivity of algac and aguatic plassts |s Lypecally o its preasest
fovel  Thin was evidert i McCullom Lake in 1999, but cosld ool be ascentaned in 1990 snce the
sampling poriod did nod oxtensd into Lac sevener

ATcalinity ix the ackd-nectaalizing capacity of waser. Alkalinity of nateral watery o commonly e reshl
of tecarbonases. and b measssed s (he concentration of calchum carbonate in waler. Total alcalingy »
determined by e amount of acid socded 10 bring matursd water 10 4 pif of appeoccimatcty 4.5, The
pherolpithalein sllalinity measumment 1S S amowrk of ackd rogquired % bring the waer 10 a pil of 8.3
Total alkalinitios = nature £l withias the peneval sange of 20 10 200 mpt.  limots Lakes typically dave
high alkalinitics and are thorefore well-Sufferod fooen the smpacts of acid min.  McCuellom Lake 5 o)
excoption, where sotad allainities averaged neardy 200 mgA for the two-year samiplang penod. The Nghea
rocorded togal alkalimity of 29% mgl occutred M Sue 2 on Jamary S, 1991

McCuliom Lake's bgh aliolinisies result froes the ireenaction of seeface rumolf ssd grosndwaser with the
wils and other subsurface pocdopic maternals within the watonded that contain cartorae mmerab. Renodl
and proundwater thus carmy In carbonaeos and bicartonales 10 the Lake, mantaining s high alkaliniy and
pooviding pood bedlering capacity.

Condugaivity Comductivity b 3 measuse of & wiser's ability 0o conduct an clectne currert. Higher
concentrsions of jons (positively or negatrvely charped molecules in e waser columm) will mcroase e
condectivity of water  In lakes, these hons are fypically bicarbosancs, carbonaies, sllaes, nd chiondes
which arc wually wasted in from the lake's wasershed or deposited o the lake foom the smosphere.
Freshwates lakes are characterizod by mesch lower conducsivities than highly saline saltwater bodies. This
aficeence in salinity & the peimary rexson Most Aeatic Onganiams are resinciod lo ciher 3 fresdiwaler of
saliwater environment.  The lowic componiticn of freshwaner lakes Is imponaot in providing ageatic
orgamistes with eswential nutrienis. Althoegh o particslar metncate re in lower demand han phopons
and altrogen

Conductivity values can be used 10 estimate the conceniration of 0t dissolved solids (TDS) peesent in
the water cotumin: TDS oquates % approxmmely 60 percent of condectrvity. [linos’ Generad Use waler
qeality sandard 1000 mgd TDS therefore oquases 10 approsimately 1,700 umba'ou cooductivity,
Condectivities s McCullons Lake were genorally between 500 and 600 s — ssuch helow the
standand bet somewdue high in comparius 8 other lakes in the reglon.  Bocause the MeCslioen Lake
waiershod conalns highly cakcarcous soils snd webwurface geologic malerials, surface nmoll s
groundwaler ampon greaes unounts of bicarbonates. cartonates. sullascs. snd chiocides.



Chemical Oxipes Demand Chemical oxypen domand (OO} sepeescrts B¢ amount of oaypon noaded
o completely oxidize ) copanic (e.p.. dgae. Setrins) and Imorganis (e.p. wodimert panicles. matals:
materials pwosers in 3 saeple  Morce, the higher the COD value, the groator the potomtial for dinudved

paypen dopletion within the lake.

As stased in Ilinois’ Lake Assessument Criteria, QOD values greater thas W) sl indicale & Tagh deproe
of “organic cxtchanent.” while valecy botwoen 20 and 30 e/l Indicase moderdc “onganis ennchinend
However, in Mlinots lakes it is genexally the nile cathor tan B excoption Sat OODs excead 30 mpt.

McCulion Lake COD values comelated with phiytoplanikion popelation levels, as reflocied in o hugher
values observed during [989 (average of 62 md) fhan 1990 (average of 37 mpl). Macinum vadees were
pecorded o Site 2 on Jene 13, 1959 at 53 m@, and &t Sito 3 on June 27, 1989 2 91 mpl. Given the
proper conditions (Beavy sxow ver ice B creating an opaque cover and provonting photosysthous)
COD values can indicaie & poterntiad for 3 wimter Galdill canad by dssolved oaypen dopletion in the
wakr. Fortusately, sl winsers prevasiod daring 198950 and 199091 and no fbhilis occummed.

issolved Oxvgen and Tempersmare A sagonity of aquatic orpanisss, inclading Tivs, soguire slogaat
disselved oxypom concontratians @ the water 80 survive.  Diffusion of oxypen lom e stmosphere and
photosynihetic production of axygen by algae and moted aqaatic plasts are the principul sources of oxypen
10 lake water. Viery Bgh oaypen concersmtions <an Joad 10 sespersatuntion. a dtuathn in which oxypens
gis is trapped i waler 3t 4 Nigher provsses Ban O smcapihene.  This process wsually ooours when
oxygen peoduction 3 lake from plant and alge photosynthests excoads diffion of oaygen buck across
he lake surface 1o the stmosphere. Supenanuration can arise formn sech comdimons 3 4 large algal blooss
i the spper segment of the witcr colum, an well & in the vicinity of derse aguatic plart gromth. For
example, superaturtion of dissolved axygen was soked atove aad within an aguatic plant bed it Sie 3
o0 Asgust 16, 1990  Disodved oxygen concentrations of 9.7 mpf (120 percers of the saeration
concentration of 5.1 mpl ot 29.5°C) and 121 s (146 percest of the satunation concentration of 8.3 mpA
Al 24.9°C) at depths of 2 and 3 feet, sespectively, were much higher than S surface concentration of $.9

mgA

Oxypen deficiencies can aetve when plant. anemal, and tacierial roxpiration peocoses deplete oxygen
beyond the rate & which photosyrhesis and stmosphenic diffesion G seplace (It Winser Siddilly mos
ofien pocer becaese the like's oo cover provents oaypes SdTusion smo Be [ake foom the amosphere and
Sow over B K¢ Or cucessive we bubbles block sunlight, thes proventesg photonyrthcsls by plants and
algae i the lake below. M sespiration processes are preal encugh, the lake's supply of oxypen will be
dopletod and fish will sefiocame. For the prosaction of fih and cther aquatic life, lllinoils” General Uso
standand spocifios tha dissolved oaygen concentrtions shoeld not fall below S mpt & any s, aad
o be at least & mpt dunng 16 houry of any 24-hour period.

Dissobved oxygen (D.0.) Jevels wese adeqeate on all sampling daos 1o sepport aquatic life, Ondy 060 one
dile were concentrations helow the § g andsed Maly 12, 1989 3 5 and 6 foct hedow the wasos surface

a See 2 (46 and 4.0 mph, respectively).

D.0. measuremens obtained during ioe-over @ the wintens of 195990 and 1990091 were well atove the
Jevels nooded 10 support Sshi. On Jameary 5. 1990, Site 2 concenteations ranped froem 12.3 mph jest ender
the ice 10 9.5 mph at a depth of 5 foet (1 foot off the Rake bottom).  Eight locations were mosiiosod on
Jarssary 8, 1991, and all D.O. concentrations exceeded |10 mpl. The selatively mikd winsers dorag both
mwummmmummmpummmmwu
therchy shat down phictosyredesis of B bike's plasay and alpae.
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The dissolved oayponAcmgerasene peodiles (soe Tables 15-15) mdicase that saade thomaal s ficatvn
during B sammes wonthes i nor oocur. This wis cxpocted, horwever, since it iy comenon for shallow
Makew Crnaxmmrmet Gepeh hesn B 10 Foet] in Bas reghon o not sratily See 8 e wisd s mining acton

Chioroplsfli Chlirophipil a v e primary photosyrehctic pigment i all cxygen-cvolving o
Eatraction and quantificanion of chiloroptipll @ can B¢ 1sod 4o otineate he smount (dandng cop awd
Diovidame) of plankionic (free-Noasing) algae peesont in & waler body. Other aigal pigmecius have imited
distribution and ac avmidered o accennry photoayithesc pigments.  Exiraction sl geatificuion of
these plpments can give informaation on e types of dgae prosont.  The blue-groen algae (Diwision
Cyanopdyta) cootsin only cMorphy®l @, while B¢ green algae (Chlosopliyta) and  cuglencids
(Euglenophiyta) contain both chiomptndl psgments & and b The diatomy (Bacilanopinta). polden alpae
(Chrysophivta), crypeomonads (Crypeophymal. and dinoflageilaes (Pyerhoplta) contain  chilecophy®l
pipnents @ and ¢ Than, il no chilosaphyll pagraest b or ¢ is reconded in 2 sample, then the dlgac 00 mow
likely tuo-preers. 1 cloroptiytl pigment B s @lso neted, then groon algae andor coglenoids are Mely
present; if chorophyll pipment ¢ s aho recordad, then dusore. peliden alpae, cryptomsonady, i e
diroflageitaes are Wkcly prosern

Phiscopliytas o b 2 Breakidown peodect of closoplopll 4 TO obtan ihe amosent of Diving dlpad Bowiass,
chiosopindl @ valoos are commcted for phacopinting  If 2 large amount of phacophytin s presere.
Indicanes & steessad algal population o recent Algal dicodl

Chiorophyll data for Sioes 2 and § are prescrad withen Tabldes 15, 160 17, and I8 Chbosoptindl valoes are
In pemeral agreossend with phytoplaniion rumbers (standing cropl. blovolames. and 10000mK dey i som
present (soe section on physoplankaon),

During 1959, both sites reconded mavimun chiiorophyil @ concostamions on May 26 (21,36 and 3560 ugh
o Sites 2 and 3, respectively) sod mininmuss concentrations on October 25 (2.67 and 2.00 uph), which are
rebasod 10 the minsm and masimem Secchs doc transparencion rocordod oo these two dates, respoctvely.
The mean susuner (Juse 22-Sepiesober 21) chilorophy® o conoentramon at See 2 was simslar 30 (hat & Shie
N (349 va K46 o)

1990 chlomphyll & concentrations wese preadest on May 1 (2336 up ot Site 2 and 21,74 upt 2 Sac 1)
A doamatic decrease in danomis. gobden algae, and proen algae by the noxt sampling dase, May N0 resulnod
in the year's lowest chloropiyll o concentrationy: 2.67 and 326 ugl ot Sites 2 and 3, sespecsively. Mo
wemmor comophiyil @ was peeater o She T than ot Sie L (560 v 742 wpl)

Troshic Comfinipy The Trophne Stale Indes (TST) of Cartson (1977) Is 2 commonly used meod fod
Clansifytng lakes acoonding o cutropbic condition. The hugher the TSI, the more cutmphic or “sutrien-
ennched™ the lake. Each major divishon of the index (10, 20, ¥, ofc ) repeesents 3 Seorctical doubling
of alpal biomass. Lakes Baving TSI greater thas SO are classalied as ewnroptie (hagh producton of Algas).
Methods oo extimating TSIs Som Secchi @ac &pla, jotal phosplionss concentrations, and cdloroplnydl
& concestrations Guring sememer tmie condisions Bave been developed.  However, applying this
clasufication © lakes which are domitated by rooted aquatic plants may indicste kow cutrophication than
actuadly exists.  This was the case @ McOsltlom Lake duning 8w two-yoar pesod of wator (uabsy
morionng, when & subsuansal portion of the lake dosom wis covered with rooeed aquatic plants and
Charg, Nevorthodoss, B¢ index dill provides 3 eselul xocssment of McCullomn Lake's tophec stales,
TSk caloulated for Shes 2 and 3 in McOullom Lake ane presermod s Tabde 14,
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TABLE %4

Calculned Trophic State Incsoes (TS
Sumee Samiples (Juse 32 - September 29|

MoCuom Lake
VARABRLE 1946 1090 WEAN
T -—Secth dat deph [ 3 L1 s’
TS Total photphars - 1) 5
TS Colorophvy® 2 3] LY 51

All TSIs show that McCsllom Lake's watcr quality falls info 8¢ cuteoplie casepory (preator than 500
Fustihcr inspoction of B¢ theee TSEx can kead 10 some insiphts into Bhe Gasses of larbidey (Carbon. 1992)
mﬂlﬂbﬂ’nmm.swmhﬂalmmmm&mmo(um—dpl
Teidity - dkely dac 1 resuspended dosom sedimont 35 3 resall of wind and wane action and G
activay, Carlson also noted that phonphons and ctdorophy®l TSI should manch chnely in kikes wiich

and thes hodds tree in MeQullom Lake. For both samgling years, total phosphons

o phosphona-tmiled,
and chlorophyll @ TShs wese csentally identical.

Totw! Colifars, Fecol Coliferm, Feop! Strepiococel Bocase some Immesimal orpanisins are dincine-
causing (pathogens), Sacterial contamination of 3 waler body poses & mape public kealdh rik, The
d%md“ﬂabu‘umuwummanmm
from the imestismal tract of wanm-hooded anizads —most coliforms are not pashogenic thomaelves. They
have boen choson as “adicator” onganisms doe 10 their similar rale of &e-ofl in e waler covieonsserl
as e pahogenic bacteria Salwoselle and Shigelly (Boock ct al. 1984).

Focal colifonms conmtitete well over 90 percant of the sotal coldformas produced by warns blocded animats
m.ummwmmmmam-mu Fecal
anmhmmummummwm
envirsenen foe longer durations of time. However, fecal sseptococc] am alw excretad by sssects and
are abie to harbor in soils and vegetation for long perkods of e, As & result. focal stroptocecc are net
wed dore & Indicatons of tacierial comtammation from haman wasies.

The McHosey Cousty Depaoment of Health condacts 3 bacicrial testing program @ pablic swinmag
beaches withim o county, Following the Tlimots Department of Pablic Healts (HDF'H) Recreation Use
standards, & beach willl be postod *Waming — Swimt An Yeur Own Risk™ when bacterial cousts exceed
1000 ot coliformay100 ml or 100 focal coliforma/100 ml. A Beach will be closed whon cousty excecd
000 1otal coliformes M0 wmi or S00 fecal colifoons/ 100 mi  samples collecied 60 two consecutive days.

mummmm.hdmmmmmnwoummw
 oely Site 3 and only ca cnc dae (Muly 28, 1989), following approxinatcly 1¥5 ssches of rain which had
occurmed over the prior two days.  The clevated Jevels of fecal coliforms meassred during 1989 (50
L2100 e 2t Site 3. and 15/300 1] a1 Site 2) colnosded with eain events (aversge of 0.5 inches over the



reo days pewoe 40 cach of Bose sanping dates) Becasse santplinng S Nt OMNCKc Wil rain evenls
froguontly in 1950 2 danng 1989, coliform counts were fower in 1990 Rain events can elevale inclake
Counts oo 1o transpon of colifontn via wrtace numoll and groundwater Thows which huve eseracsad wih
soptic systom effluere and animal wastes theoughoot the walenahed. The clevatisd cowrms a Site 2 ©
Screfore do mf appear 0 be asocaend with ywissmen s waterfow],

Concontrations of coldlonmy aloag shorcline arem woedd be expectod 10 he Righer thon a1 the two in- Lk
sampling stasions. in divect rolaton 10 proxisity % (sling seplic systems and anod! (mes seeas of pet and
e arstnad sctiviry. The prossmity of Sine 1 oo sbwrcline arcas and tribstary ciflows explaine tagher
Sovels of doeal colifommss, focal colSorms, and focal STEPIOCOCas as Comparcd ko Sae 2,

Coliform cousts Trom samples coliocsod at beach acas by the McHenry Cosnty Depanisest of Hoald
(MCDAE) were often highet @an those & Sies 2 and 3. On nemerous occassens fooemn 1980- 1991, the
MCDH fosnd focal colifors counts adove e Public Health standaed of 10VI00 sl Violations were
most froquent 8 West End Park snd wose reportod every yoar, The preatest sumiber of violations st West
End Park occumed during 1980 and 1985 wien seven and eight violatkons wose scondad, respectively
Al Peterson Park, violations were reported o beast once dering five of the teelve mosiiored years. The
preatost pember of viedaion occemed during 1952 when throe were recoeded,  During the two years of
coliform monitoning 3 the Village of McCulloe Lake's deach (1950 and 1951), two and six vielssom
were sespoctively seported.  The MODH coldoms dua stsengthers the arpumcnt that  tacseniad
comtaminagon ongineecs in the wanersded and not lrom - fake sources. Additionadly . moosored Inbetan
infhorws contatned high cowsts 0f cotifonn bacerta. and chevaned coents of colifores foursd in the lake (e
2 She 3) were Jocated near these tritatary mfows. 1 should be notod that viekeows were loss froguers
3 Peteoson Park bocase of its Gistamt location from the tribstary inflows, and the only noartry septic
systems e in the Lakewood sebdvivon Bocasse the seshlontial arcas meae Wesl End Pak and the
Village of McCuollom Lake’s beach arp served by sepeic systems. and recogminng (hal pet wistes arc
porevally a rsch snaller contnbutor of coliform bacteria (Geldreich, 1976), e daa strongly segpest
bacienal contaminasion is cauned by failing scptic systoms,
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TABLE 18
Io-Lake Witer Quality Data + S 3 - 1980
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TAILE 1

Shes 2 3 3 Summary Stasistics
1589 & 1090 Winer Qualty Doty
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Sampling of MoCuliom Lake's pintoplaniion (feee-Tloasing dlgae) comimunay was
conducied feom May Ocober 1989 and Masch-Asgest 1V Algal species went emBol
enamscrated by Dv. Larrance O'Flabenty of Westem Blinols University in Macom®. Costplete resuliy of
hus analyscs (Sasa Batings, 10 specien level whome possble, by aigal uait and Sovolang) s procotad in
Appendix B and are semmsanaed by tasomoenic Exviedon in Tables 22 and 23 on the followimg twi puges
Al peeserted i Appendia B are Figures B theagh 114 depicting s peaphic foms the mfomsaton
provided i Tables 22 and 21 The following sntien sumimary Is revised from O'Flaberty (pers corr.
1990 ad 1991

Tasa o both Shes 2 and ) wene Sune typecally fousd i cutrophig lakes.  However,

densties Od ot follow & patiess Gypical Sor cutroptec lakes (highest
derndtics derirg mid- 10 late sunmer, lowest n speing and Lale fall) except Sor the
domimance of blec-preens (Division Cyanopiyta) and grooms (Chilemopibyta)  both Sites
2 and 3 These two sites exhiibited sirsallet distribution pamemes, with Siee § having hgher
demities of Mue-greces and greens. D O'Flaheny abso toled that, overall, wocal algal
deroities wore Jow i comparson 1 other Jakes he had examined Suring 3 svissilae tine
period o in carber yoars

The tiue-groon Gomphamphaerks Scuvis domsated the algal commmnity oo 3ll dates
during 1989, A noxiows bleo-groon, Asacyss montmd, Wi Se0ond o sbundance. and
two preers (Detogpbaer o podchellaw, Elsdasrivis vividas) reachad damses nearty
comparable 10 those of Anacysrnis of two daios (Juse 13 and 27). Microcyasls aerapisesa
was prosent s sareples from Sie 2 on Jely 12 and 28, and Asgesd 16 and 31 This
noxious blue-groes was abuw fosnd o Siie 5 00 Jne 27 and August 16, Anceber nosions

blus-preen, Apdanizsmencs flos-aquar, was found only 3t Sie 2 oa June 13 Neither one
of thexe Blue-greens was adusdant on any Qwe.

De 1o e obwerved community structune, bow densinics of cutrophic Indicaor taxa, and
the fallere of nocious Blue-greens 10 develop i hgh members, Dy, O Flaberty funher
speculaied that management activities, low water Jevels due 30 the droeght conditions,
andior waler (quality sy have resultod I8 some redaction in spocies diversity and the low
potal alpgs donaiies observed during 1989,

In 1990, samplng began carlier San it had in 1989 aad 3 maore Gypical pattem of algad
disinbutions appoarcd.  This chaeacteristic pattem showed higher densiies of Sasoms
(Division Bacllariophiyta) = the spemg Sollowed by gresser oumbers of proens
(Cridorophyta) and tue-groens (Cyanopliyta) & ihe summer (ne expocially). Atypicad
increases In dimom demmitics wese appecced 3 Aupgust M both sites, ad these were
peeceded by & redection In nembers of laxa from ether divisions (Ohlorophysa,
Cryptophiyta, eic.).  Dessities of due.proens were high oa Jaly 26 ad cves higher on
August 16,

Patters of éstribution were paraliel 3t both sites, as was Be case i 1989 Escept on
July 26, Site 3 cxhiblied higher donwities of Bloc-greens an wese wesent @ Sise 2

o7



(dunng 1959, Sne 3 exhibiod Mgher demmities of hlsc-groenms (o cach sarepding datcl. As
was also the case in 1989, tann a hoth siies woee those typscally Seund in cutrophie Rikes
hovwever, drvenily wan lower o 1990 than & had been in 1959,

As in 1999, Bec proens abo Gomisated the alpal community durtag PVXL Aascrans
wonsime deentinesad on all dates except June 26 @ Shie 2, and Mly 26 s Augnt 16 2
both sies, when Gosgphogubaeny focwaris wan the monl abendest algs. Groos dps
were presciil i dermines preater (s (O0Mm bat never wore a8 absndant an Ane s o
Gomphosphaeria. The groen alpac tacs obnecrved isciudod Cavrevios maififs (March 27
and May 1) Elolwoohris viridas (hare 13 and 26, Augud 16), Scomrdosmas afundos
(fare 26 and Augudt 16), Scenedesonnr Nga (June 13) and Teraadon siwms Owne

26). Crypoomenes sp. (Cryptophota) were penerally ssore abusdiod in 1990 thas they
wore = 1989,

OF the two noxiows hluc-groons prosont on 3 least one dode dunng 1989 (MIcracyany
aeruginene and Aphasizomenn fosaguar), only Micrecysns aevuginoss was rocoedal
0 1950 Oully 26 and August 16), and in bow demsaties (14 350401 on both dases).

An cxamisation of aigal tuabons aed bovolames on comparable dates for the two yean
(see Figurcs |7 and 15) revealed that ootal phytopankson abundance wirs lower foom e
May thoough suidJune 1990 han Suring the same period in 1989, ks comaa, los o
Icast late July toough mid Asgest 1990, abundance was greaer (han demmg the sane
period In 1989 A simlar rosalt was obtainad for 1otal Nue-groers (Cyanophyta), except
for Jusse 13 m S . Ovenall, phymoplankion were more abwndey during 1999 1lue o
0

Wiater guality condtions desng 1989 and 1900 miay have Jed %0 3 restriction on the
developenent of large Booms (groater than | million ndividesds of 3 exeonliter) of
pocows bluo-greers.  Those Bbue-procrs present in large mumbers (Anscwans and
Gonpbaaphaesia) 60 not generally cause serous problen in ageatic sysicns aniess they
are even more abendant than wis dessossirated during 1950, These organiams can be
resporesible for fish kills, however (nol @ue 3o 10ain prodaction but eaiher Sue w lowering
oxygen concestrations in e Like). The prosence of a widor range of species of groen
algae (Chlomphiyta) and an iscreme in their abusdance during 1990, dlosg with increased
densities of crypromonads (Crypiopbyta), could bo due 10 2 slight improvescrd in water
quality which may have Jod o 3 reduction of competithon aumong tixa or 5 an inhibitios
of e developmont of lange Mocens of necious Blus-greens.  The increase in diatom
surshers observed in Jely and Awgest 1990 cosdd have resulied from o ralecson s
phosphonus concermration & 1 the larpe increases in Nue-groors obscrved on those
mononing dates,
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FIGURE 17
Total Phytoplankion - Site 2 - 1989-90
McCuliom Lake
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FIGURE 18

Total Phytoplankton « Site 3 « 1989.90

McCullom Lake
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matricnty and solids sech a5 soils and other partcalale maticr, bul sctsls and ongank compoeeds o well,
Elevatod levels of mictads in the water eonvironment are ussally the seselt of direct discharpe fron ndusnal
puxmuu;.mhn.mm.dmumu\m.mwwummmsdum
s soady and parking ks which inclede the effoces of automotele emissions and deicing.  Agriceliual
penodl can be high in orgasic compoands dee 1 application of pesticides.  Amsosphenic loading w=ay
Wm-mmdmmummﬁwmmmnmfm
and Mundaa, 19901

Elevaned levels of conan metals and orpaetic compounds G be 00 10 agquanic fifie, and 0 o o
the waler is used a5 & 0arce of drimking water or i contaminaled orgaslsins are comsmned.  The mont
dangesous mectaly—due 10 their oiciy and widospread sec and producticn—are cadmium, dead, and
mercery. However, clevated concentrations of anenis, copper, mickel, slver, strondiun, amd zinc can posc
an equal danger 30 aquans 16 and hermans (Baudo and Mundas. 19900 Organic compounds of particular
concens are PCBs (polychiorinased bipbenlyy) and the msecticide DDT and ity dervatives.  Thewe
compounds ae Cawcr-Caasing in husians. saddy bloacosrmalating m Jower orpasising Sen moving up
S 500d chais throegh conesmption by Mpher asimals  In pereral, heald cffocts of certaie Sonns of Be
vanous organic and metil composnds mclude et defects, Bnh siscarniages. cancer, bran damage., and
sourclogical dsorders.

Water sampies were collected | foot below B lake serface 3 Sites 2 and 3 oo Sepeember 21, 1959, and
analyzod for the presence of mctaly and persient oogancs. Tables 24 aad 25 on the following 1wo pages
peesent the resulls

Bocause MoOullomn Lake's watenshed is largely residontial and po industrial of widesproad commencial
muum.mammuwmmnuummm
the Sake waer. Ferhenmore, loadings of uxh compounds are 1ypically Incerponated Into the lake
sediments. and arc not often detecied in the water unless high coaconiraions are peescnt in S botiom
sediments. This espoctation was confirmad ax concontnations of many of fhe loxic metals and ol cepanics
foll hedow eir respective detection limits.  Poeentially soake metals regisiering above B defection kit
(arsenic, banues, copper, nickel, strostium, and 2inc) wore still & relaively low concontrations.  These
low concentramons were similar 10 those ecourmng natunlly (n waser enviroments.  Furtherssore, all
measured conceatrations were well below levels comniderad 3 danger %0 aguatic life or humans.  Metals
Mmyuwuammum.mum)mmm
norssally found o uspollnad fredrecner coviromments (Baedo and Mendau, 19%0), Sighety clevaicd
conceranation of Suse Broe metals were Hkcly dee %o ssnoipheric deposition processes.  Those mctals
can wavel thowsands of milkes once introduced (0o the air by coal-feed plants and tadestrial smebier
PrOCORES. Because McOullom Lake has wech a shallow avenge waser depth (4.4 floet), the eliects of
airbome deposition of pollutits are greaser than what would occur in & deeper lake of simalar size,

Nomsonic metals which registond above detection Listits Caluminums. Boaon, ITON. IRAENSIm, Mangarec.
sodim, and potasxiem) se maturaly occwTing and ey are utiliced by algae and plams as growh
sutrients. Metallic edosents rageired = microsusricnss (esed In small quantities) inciade horon. cobal,
copper, oo, mangancse, molytderam, 1, and vanadium (Weuel, 1963)

"



STF3
NSSOLVED  TOTAL

STE2
DISSOLVED  TOTAL

| CARANETEN s

T RESKNNFRYIREAINBANY

s r¥sxyy  YE9x whKRREY

415

RYSEERFEFVRERIKARY
c

$ RE-Nx% -FFox -53%xanx}

PRI RRSPERORRIRRRRRYTYY

MmN

o motont comconiraden i Rrsewet 3 be e P vehe pven



TARLE 25

Parustont Organscs - Lakn Wister
September 21, 1969
McCullom Lake

PARAMETER UNITS sSTe? SITED
A ot 0.0 a0
Dualcrn ! 00K o0
Tosat DOT gl 0.01% oo
0.7 DDE ! o0 Q01K
P> DOE wt 00X eow
0/000 ! oo o0
P00 wyt 00K S K
o007 gt oo so
P -DOT wl o0 o0
Totst Chiostarm ! .00 B~
Chicrzace o ! 0.01% 204K
Crioreane-sam 3t 00 oo
Erne wt oo SO
Wathomyctay w! 006K sosX
Ajpha-tC w! Qo oK
Ganva K wt 0.0 ook
Honahirber 2 ere ! aorx 01K
Total PCBY wt 0,108 0 9K
[ Poreachiorsphensl ___ st oo eonk
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Gromndwater Quality Data

The chemidry of proundwater s sfluenced by the minerdl composion of e aguifer Rset! wul e
chemical and bolegical processes occurmag in e solls Beough which water mfiliraies befose reactong
the apifer  In McHerey Cousty, 1he soils and sand and gravel deposity are Bighly callcarcoes and bow
In o cegankc seaticr and avalable phospixves. Theresooe, under natural conditions, grosndwatcr within
shallow sand and gravel aguilers in e county should be rather hard and contaln low conoentrsnons of
organic maticr and nusents. Nicholas and Kmbelski (1984) found that grousdwaer i sand and pavel
deposits in McHenry Cosnty wan 3 seapncsdus Nearhonaee type and thotefore very hand (Sasefvat solids
conoentations preater than 18D mpt)

Applications of fertilizers and pesticides 0 agnculiurdd Godds and residontial lwes, aloag with operasan
of on.sie sewage reatmond facilmies, cam clovale lovels of contaminangs i ihe groundwaner.  Pesticides
leacting throsgh the soil 10 the groundwaser able Cause 3 Increae in the amount of (NEAsic Cospounds
in the groundwater, while fertilizen can gresly clevale concermrions of nitropos compownds (rlrscs
sod ammonia niwogen) and 10 2 sesallior extent phionplons concenteations in groundeater. Addaonadly,
s onsie dxposal of wistewsser has become widaspread @ McHory Courty, the potential for
groendwaler cortanination has concurmently increnad.  Onsite wasiowator Ircamment syslems (septn
systems) can contaminme groundwaler wilh baciena I Sese systomis ae 0ot proparly massned o
desipned. Funhermore. subancad qeantines of neeogen and wmaller quantities of plaepbions are almost
siways leachod o B¢ grousdwater from even properly designod and malntainod septic sysicms

Yo determine the quality of groundwater ersenng MoCuliom Lake, |8 sanpling locations wese seleciod
(so¢ Migure 16 on poge S0), cach locased approsimasely 10 feet from the ke shorcline. A well point
sampling device shmilar 10 that doscribed by Loe sd Oherry (1975) was imsemod 10 2 foot below the
sedisscnt-waner interface and a water sample colioctod.  Sastpdes could noe be coliecsed ot five of the
focations dee o clayey sodiment condiziors which clogged O intake tube.  Thineen locason were
successfully sumpled between Augast 13 and 16, 1990, and fece points wese sampled again the followisg
spring. Results are presented In Table 26 om page 79, Perther details of the sampling medhods, as well
as the methods for latoratory analysis of the water quality parameters, aw proseated in Appendis D.

Vitrogen: Nivgres Nifrie, Amsvonky+ Asmoniun Poval Kfekfah! Nicholas and Krobelsks (1984) found
et ammonis was the most prevalens form of mitrogen in the water of sead and gravel deposies 0
McHenry County. In their studics, median valecs for nitrite, niirase, ammonia, and sofal sitropen wese
0,01 mph, 068 g, 0.22 mph. and 0.8 mpth. respectively, These values would be lower i not for two
sanples obtained from 3 well Jocated near a feodioe.

Mot of the observed rebote s arine nisrogen coocersralions A e McCullom Lake proundwater moniornng
stathons were below detection limies. Ondy ot well points GW 10, GWIEL and GWI2 & August 1990, and
a1 GWIL in May 1991, did nitralostirite niogen segister above e detection limie.  Rechargs 1w ihe
adquifer occury in areas 10 the west and nortireest of the like costeming many homes 00 scpic sysiems
and some agecsltural peactices.  Because nitrogen s able 10 mipgrate long distances once & caers e
proundwater and becaase those three moniedng wells were located In 2 segion of rapsd prousdwaler
dacharge % McCsllon Lake, clevated comoentrations of sitracs ot fhese shies were Jikely the sesult of
agriculral and tawe fertilicaion peactices as well as onvsine wintowaler treatment,

Wit the exception of the August sample & well point GW 1, smmonia concesteations regisensd above

the dcsection ik and canged from Q.01 10 1700 m@Ad. Very high asunonia levels wore fousd &t GWS
and GWIS (17.00 and 1040 mph. sespoctively), however, Bese wese Bkely high decause of iheir

%



peonimity 0 wolland frmpe swas in McOullons Lake.  Wetland sodiments commonly contain high
concontnmons of mrmonta (Wetred, 1955) I addson, the prosnity of GWIN (and 10 & besser extens
CWK) 30 2 hugh density of septic systen withen the Wost Shore Beach subdivison sho helgs o explamn
the chevatad anenoeia concontraons.  Widespwead sopta sysiom Badeee would crease amonc (0a) pos
deficient) proundwater condSions which proencec CMverskon of IrAMe-INio rtmogen 10 anmons
et Funthenmone, bocaise Mtrogen (s caher armmonda of nétraie) readily migranes theough sutwurface
poclogic mancrials, it & not sepeising W0 Gnd wch ligh ammona nsopen concentramons al GWIS v
GWs

Analysis for weal Kjckdald sitroges (TKN) measumes e pool of chemically-roduced ssegen.  The
inoeganic Tracion of TRN s reduced mesopen 25 Momionias MImoni . and the crpani Iracton represents
reduced milropen Compounds peesont (n blomass (6. . alpae, planes, and hackenal. For the magority of the
proundwasor samples, over half of e TRN was imorgaaic. The small onganic fraction of TKN was Mely
the reselt of nuerally occerring bacterta and hemie acids  This s in corerast 1o the in-lake TEN
conceatratives which indicated nirogon was prosent prodeeninatly in ceganic fomms (1 . presere a algal
beonass).

Phosphorpe: Totaf and Ditolved Like sirogen. culrad mputs of plosghionss o proundwater ndeds
fenilization peactices and soptic sysiems. Howeves, phospbones is far loss mobile. Chemical sdurption
processes @ the soil esually restmct phosphiorus nugrason discesces 10 only & few hendred mesen Beough
subsuriace goologic masenaly  However, if subsiansad ingats of phonphorus 10 3 grousdwater system
pecur of I appeopriate chemical conditions cxist in e sollsubserface geologhc masenais (e, Myh pl,
Jow inon, & redoceg enviconmont). phosphonss can stigrale sipaificauly greser disancos

Due 10 the fiering and adworplive capacities of sois and othor sebserface goological masenals, the
predossinare form of phespbores ostering MeCullen Lake viz groundwaer mfloas s dissobved
phosphorus (DI, The majority of the samples contained low concentrations of DI (less than 0.010 me).
However. Nigh concentrations were observed o statons GWIB, GW2, and GW3 (0.024-0.063 mel).
These staions wese located i an arca whess Lake water was seeping cul theough the ke botiom and inso
the groundwater, Here there was little oppostenty for phosplonn 10 he advorbed by lake botiom
sedisents hedosr the sanples were collectad & the well points locased (wo oot below the lake bottos.
Even higher DIF concentramons were seoosded af GWS and GWIS (0065 and 0.0704 mgA. respoctively ).
The concontrathons al these staticas protebly sesulied from their location s canched fringe wetland
sediseents, alhosgh DP also may Bave booa clevalod due 10 the stakons” proximity % bomses served by
soptic systoses in e West Shose Beach subdivison The oaly other D value shove D010 mpd was the
024 mpd concentration rocoeded ot GW17, This sampling site was Jocaiod In ot of homes along
Mac Arttesr Drive, which arc also served by septic syscms. The DI data indlicaie than sepiic systems may
contribete netricres and other measerials 0 McOullon Lake tevugh groundwaler, bt the besi evidence
of septic sysiems influences o0 prousdwiser are providad by condactivity and chlonds mesurements (see
ROXE SeCton),

Conductivity and Chiorkfe Nicholas and Keobelsk) (1984) found that conductivity rasped om 264 %
1,170 wmbos in sand and gravel agquifers in Mcleery Cousty. They also found chionide conoestratiom
rangod from 0.9 %0 60 mg/l. Conductvity meassroments o the lorwer end of the rarge wom the rosalk of
e mining of waler presert in stallow sand and gravel aquifers with proarndwaler Ofigmating from the
decper Silurtan aquifer. Migh walues for conductivity asd chilonde were thought 1o be Ihe sesall of the
applicasion of dcicieg chemicals 30 pearby mads.



For the proundwater wanples colleciad ot McCullors Lake, the majonity of both the condoctivity asd
chlonde values fell within the respective ranges reponad by Nicholas and Kmbelski. However, srltingly
high values for ol parmscten were meassrad 3 GWIT and GWIS, Comductivily mcanssnd 2050 st
# GWIT, and 1770 30 1900 oo a2 GW LS (Aupus and May samples. sespootively b Chilonde cged
from 255 10 351 g Bocause Bhese values were so o above eapeciad levels, Sy segpest wigpoces of
sepi sysioms (o prowndwates quality (these went the cady samples collectod durectly in fooed of homsos
served by soptic systomis). Nocawse sepe effiuerd generally onters 2 lake as 3 docnoir plume. somctines
s narow as S focs the sampies colloonod a GWIT and GW IS were Likely dorwn from walin ooe of these
plemmes, As 3 funher indicanr, comeiponding ssciurtments of mulsends 8 Bese Pao siiecs wose oy
the highest for sdtex Jocated walin sbstartd proundwater docharge arcs.  Bocause conductivity and
chionde measeoomonts & the other sasnpling locations el witin expocied ranges does ot sply S
prodlem sepiic systems are ool localed in arcis aear 1hese other sites, Dt sather that thooe prousdwases
sanples wore not obtaingd from plusses of scptic effluesd,

P ond Alkalinkty Dog 0o McCullom Lake's highly becarbonaie-tatiered proundwater systsom, pil vadaes
weee chose w0 expoaiad levels: genendly slightly sbove a noutrad pl of 7.0, The lowest two pH vadues
of 63 and 62 were measaeed 2 GWIS and GWIA, respecanvely, on the Augudt L6 moniormg dale.
These were Hikoly krwer bocaue $ae sasoplos werg obtainod from arcas located mear 2 hugh concernieation
of sepric systemns. Momam wastes are genonally sighely ackdic, o the bow pil values sugpost the micing
of the groundwaer with septic effsent. Al GWE, however, where (i equalicd 6.6, orpasic soils = the
vicmity of $¢ monttoring sation, costainmg & high concentration of hemie acals, may lave been
respoasibic for the low pif there. The sodl type Houghion muck & located along e shorchoe area
tenediaiely adjacent 10 GWE_ and iy sosctienes characterivad as being slightly acidic (Ray and Wascher,
1965 Ackdic soils thus bower the phl of groendwater passng Beough them,  Bocaue calcaroous solls
are present at the shoseline arcas near G'W 15, the impact of segeic syssoms theee offers the bes explanation
for the low pbl value messared,

Alkadmities wese high dee 10 the abundance of carbooase minerals in the sand and gravel aguifer teough
which grousdwaier puoses before discharpng 10 McOdlon: Lake. Values exceeded 300 sgl o all the
proundwator mossoring sites whose prousdwaler inflow wis mcaured. the highest allalinity of 5™ mipd
was measercd mt GWIEK oo Asgust 15 The compantively lower alkalinitics measered ot GWI, GWIB,
and OW2—where waler was socping ost theough the lake bed and slicadinities were thes influcncad by
e lower svdaike alialinity concentrations (average of 200 mgA o Site 2 during 19905 canged from 195
0 270 mpgA

Coliformy Fecal coliform tacteria wore detectabie in only two grosndwater samples. GW2 wah §
organiam s/ 100 md and GW 10 with 30 orgasiseay/ 100 ml. Axhough colifom bacternia cam poleneally travel
hessdreds of foet in coame woils, Bhe Jocation of mest groundwaler sampliog poines wose theseselives
husdreds of foet from the neareal scptic sysicens.  Funthesmons, hocause septic syviess efffaent (ypically
enters 2 lake as docrese plamnes that are somctenes only a fow foot wide, the chance of the well poine
mlersecting & plarse was slight.  OF the two sanplies collecied directlly in froee of homes served by septic
sysioms (GWIS and GWIT) and Sosght 1o be within sepoic plumsex, 80 focal coliforms wene detecied
However, bocause tributary waner quality mositoring oxhidited hagh fecal coliform cosms, and becaese
in-lake ooty were elevasad following modense 10 heavy rainfall events, the alwence of focal colifons
bactoria In the lmiled sumber of groendwater ssmples collected does not necessanly sacan Bt
groundwaler ensering MoeCullom Lake & develd of Sscal colifomms.



TABLE 26

Geoundwater Quakty Data

McCullom Lake Watarshea
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Tesbutary Water Quality Data

Tobetary (nvestigations were conducied from cardy Ocioder 1990 thromgh carly Jese 1991 10 e O
qiality and otincake B guarsay of water ersering MoCullom Lake.  The waser quality data was uwnd
pemanly o vorily fhe selecnon of repeeseraamne retniem espoat coctlickonts [or dosenninng average
arvsal dotal phosphones and wial risogen oadngs 10 B Lilbe (sor docusson wder “Lanl Use-Releal
Nenpoin Netsierd/Solids Loadings” beprmang om pape $1). The waler quantity indormation was sved %
calibeate the hydrologic model willood 10 estimaie the lake's avenge amual drologic budpes (see
“Hydmodogie Bodpet™ docussion heginning oe page 95)

Tribstary monsoong stations were osadlished of the two perensial nfows entering MoCuallom Lake o
s socthwest end (relersed 4o as Tribetary | and Tributary 2) and & the desisage ditch emering the lake
within the Village of McCullom Lake's park on the sorth shore (Tobstary 33 Lismited water qualey
mosdtoning was also conductod & the lake's ostBow (soe Figwe 16 on page 30 for monsonng statkn
locations). AN unbutary water guality sasples wese pab senples.  Analyses for netnents and suspendad
solids were comducrad on waler samples collociod using A sow quan or hall gallon polyeiylene bottle,
Bacsenial samples were collecied wsing a senlized & ownce glass botile.  Bocause of the shallowaess of
the rbutary waler kevels (< 1 foot), cnersion of B botiles” moulin was made as docply as posuble into
ihe wator withoul distusbing botlom sodiments. Mooy for Laboratory analyxs of the waler ety
paramctons ac presernod i Apposdia D

Waker quality sampies wore collactod @ companction with sloems oventx on October 30 and November 1),
1), and March 26, March 17, and May 25, 1991 @ Tobatarkes | and 2. Siorm event sampling &
Tributary 3 was condecied oo October 10 November 27, March 26, and May 250 s o the owellow on
Novesber 27, Spoing thaw sanples were lakon oo March 21 & Tribotaries 1 and 2. howover, the ssagority
of rancdl (and associnad paniculase and bence mutriont loading) appeared 1o luve ocoumed over the
previous two days. A sample of cutllow water was alwo collected on Masch 21, "Base flow”™ sampsles
taken o Tritetaries | aad 2 (a6 well & & the cweliow) oo Jure 7 concludad e tribstary waler guality
data collecson program. Table 27 on page $5 peosonts the rosults of the Bboratory data analyses, and a
siistical semmeary s given in Table 25, Averge concentmations ae prescenied as both asanctic ad
Row-weighted meaa. While an arithenctic mean gives 3 indication of ihe wverage conderration of the
panicular parameter i e stroam. the Bow-woightod mean takes into acoourd the volume of water in
which that coscestration ix dalribetiad. Therclore, fow weightad mess cruble detemmination of ihe ol
load (pounds delivered) of a pollstant 10 the Bke. Maxima and minima ae gives as the ahsolste
concentrations &5 per the laboraory analyses. standand deviations were caloslancd using the alwolete

. : A o d eidahl Nitcme and ammonia are readily
mnm-mm W(lmmummm
(mitratc+ailring plox asmonis+asmonism ) m excess of 0,30 mpl were wafficient to siimelate dgal gromth
Organkc sitrogon (Kchdald mines amumonia+anmonum sitropom), oo S0 obcr hand, has not boon
conciusively shown o be direcdly ssed by planksonic algae (Vellenweider, 1965). However, organic
Rrogen concontrataons can ofien give an indication of the relative abundance of oganic matenal (alpse,
bactenia. detrites, cnc.) in B waer.

Al all throe tnbutaries on all smpling &ecs, monganic nitsogen comoostrations cxcecded the suggesad
crical concemtration. In fact, ndenatesnitroe dose exooodod 030 mgh in cach case. Tributary 1 exdvbaood
the greaos! nitrosnitnie concenirations oo cach saspling date, and bad both B highest arihenciic and
Mowoweiphied averapes of 4.3 mpd and 57 mgA, respectively, over B0 mosdlonng penod. A maximus



of 11 regl sstrane +rstrie was seconded o Tritutary | conguncton wah the May 25 shonm evesd {nitrse
concentrasons e Mmited o 10 mgd i pudlic waer sepplics due 10 advene phydologscal effects oo
infares) Trdesary 2 exhilbiied the socond highet sitrascsnitrile average conoortnations, while Tribatary
3 Rad the bowest.  Differences i land wse betwoon Ssbwatershad | and the ather ssbwatensbeds help
cxplan (he seuch Mgher naciesniirite concomrations & Tribetary | Agrcaliunal cropland accounts S
Just over 72 percost of e 10l Lesd coverspe in Subwatonshed | as compared to 6.1 pescent and 0 pescers
of the land use (n Subwatershods 2 and L, respectively.  Bocasse mitrogon-nich Serlizens sse typically
appticd 10 cropland, Subtwatershod | provides 3 preater posential pool of nisogen which can be leached
from the Hiekds and migrate jo Tritutary | via boeth ssrface mumolf and uprwcliing proundwaier Bows,

AN amsnonis+s ammones mirogen concersatiens fell below the Blinos Gosonl Use Wator Quadiny
Suadard of 1.5 mpl. As cxpeciod, Snmona Nogen concerindioms were kow dee 10 the well axygonated
condition of the ttutary water (he peodomsinest form of nibwgen In acrated waler and soil s
mitratos nitrise ntsogen). Even if foniliners woe appised o0 agriceliurnl ficlds a5 ammona nitsogen, acraled
sofl conditions would quickly COmven B SRIMONLI+ Ssumonistn NIogen & mlrmcemire nitropos.
Addigionally, eny astmonia+amesoniuss nitropen camed in overland renodl woeld likely be cosvened o
pilragc sniirite remogen befosr reaching the tributanes

Phophacis:  Tatal and Divestved  Av with inlake ol phosphonss (T1) conceniration. TP
concermeations in Ay stream 8 Be pont whose it ersery 2 Jake o reservolr ase not o exceed 0050 g
25 stated i Mlinods’ General Use water quality standands.  Mowever, all three tnibotaries exhibiiod TV
concentrations adove the 0.050 mg standand co cvery sarepling date,  Geeatest T1' concerntrations wese
associated with sonn everd ssspling (Novernber 27, March 26 and 27, and May 25), and cach bnibwtary
exhibined thelr maximm recordad valees in conjenction wish the May 25 woem event (0427 « (1393
raf) Asitunetic means indicate that avesage TF concenteations were highest in Tribetary 3 and bowest
in Trivetary 1, However, due 10 the relationship betwoen waler volusses and associated TP comoomt radions.
fow woighted mcans wose similar ins each inbutary (01302 ve 0391 vy 01382 mpt).

Dissotved phasptionus (DP) represents thal pocon of TP not Boend 10 sedenere or odher particelase maller,
noe Incorporatod in livisg tomuss sech s algae. Bocauss DIP i the form mos seadily utilned by algae.
mmmwmm-mwmamwlymwwm Amoog
the three monitored inflows, Tritutary § exhibiled the lighea sritenctic average and ungle sample DP
concentraions of 0,210 mgA ad 0295 mph. respectively, as well ax the highest flow-weighted mean of
0.204 mpl. Addtionally, DP in Tribstary 3 made «p the preatest proportion of TP s compared 10 the
other two Inflows, svesaging appeoximately 70 percont of TP, Because the predomimant land use in the
Tritutary 3 subwatershod is roxideneial (94 pescent), and because urtum watendods Hpecally generse small
anourss of sediment-bound phosphiorus, this high percantage of DP would be expected,  Tributay 2
mmmmmwmwmmmamwm

s well as the second Bghest proportion of TP as DP (appeoistatedy 41 percent).  Within
Tritwtary 1. DI concentrations were lowest and compeised an average of approximately 22 percest of TP,
Mach of the land sarface in the Tebatary | subsatershod s i agrcsliure and sech land gypically Fas high
il e108H00 rases In comparisom to urhun lesd uses. Phosphonss n agriculursl wonmwaler ranofl lends
0 be sodimens-bound raher than in a dissolved wase. The percontage of TV as DI was the lowest within
all theoe ributaries in asociaion with e May 29 dorms evertt, when DP made up abost 10, 20, sl 40
percers of TP ot Tribstackes 1, 2. ad 3, respectivedy.

PPN ey S e : : 4 ALl RAPTRUNE JOus) m.mhwb’
dissolved substances (which may “color” the water) and suspended solids.  In steams, surbidiey o
Mwwumdwmmumm.mum
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barks, and sedimant runolT tansponed from (he watenhed. Totat unpended solids (TSS) represents (he
mmumwmmmsm-um, The wargasic ponon
ﬂhmlun-ﬁlm‘ulhmn&-m:wdlamnhmﬂlmuwmunhuh
andion resuspondod fooen 0o stroass bottons. Volatile vaspondad solds (VES) seprescres ihe pepanic
mumdmdhm-dydwmmmumwndun W

mmmmmnmmmmmumzsmmmmwm
wsnmuutsmumn.amxmm. Tritwtary I extubased the gresesd
anthmetic average TSS concentration o 14) mg, although both Tribwtary | and 2 revoeder] equal Bow.

means of 238 mgl over the samiloning pernd. 1SS values wese coasntently kest in Tritweary
1mmnwmnmwmwmm-m-m.m
helps 90 roduce sl cxslon Alw, e drainage swakes tuveghoet the sabrealenbod ae prassod and s
ahle 10 trap particelate mamer, mmamuum-wmumm
limit sesanpermion of fho totiom sedancrm.

mmnmmamwy»um)ummmm
mMOmﬂNuM!mMﬁ.ﬂTMTﬁuMl“!m
February 21), indicating that onganic sancr rather thas inocgans particulstes comprised the saaponity of
the TSS In these senples, Over the mositoning penod, VSS avemped appeoisately 34 peroent of TSS
dhﬁmryl.“mudmunyl.ummam 3. The geeater inongan fraction
dm-MIquthukmamdMuﬂnw
n.umuwmuulmmwmdﬂm-umm.

mmmnnsmwmmmmw
sediment. mmwwmmumm-nmn«uumm.umn
d&hyb;“dod‘rm.\mmm Substartial levels of sexpondad sodimend arc alwo
M”MWMMMVS)WNMBM. Such
MmMuMl“!mMMMewwzlmwmm
(hmwudakwydwmmm.

oxidure all erganic and INOrEasic maknaly peescal. Hence, the Bgher e COD concontrasion, the greater
the potential for depletion of dusolved axygen. Each tribetary secorded minksn valuos of 12-20 mgil
mmmmulmmmm(u-w-mummmmm
25 stomm samples.

Maw—wummmnmmmmoommu
muuﬁsmwmmmdwuu DO, concentrations 0l not (a8
m-s'snmmwmwyauuwmmﬂm
allowable levels.
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bowest pil and altalnlty valees in Trimary ) (fwo pll meassresscnts of 16 and one of 10, a0
aliainities of 224 and 230 wgA)  The higher pdf and alkalinities observed in Tributanes 1 and 2 (pdl
mexarctnenes of 7651 sul altalinmos of 262354 mpf) would be expocted. sinoe Tese 1wo tribwranes
are hargely grouadwater id, as opposad 0 Teibutary 3 where fows ocour peasiandy 0 ropomse o
overland sormwater senod], Groendwater pasing Suoogh the highly calcaseous soits and other yebwarfaoe
materials of MoOullom Lake's waterihod @aiolves cabonatos e tramsports thom 10 Trbetaries | and

2 via grossdwater soopoge and speriling im0 the chamnels

Conductivity is a messee of e anoust of Saselved solids prosern in waser, which include dissolved
netrients and some vbstances wiveh can Iopan a save o scll o waser.  Appwoimately 60 percest of
conductivity oguaies 3 ot dissolved solids (TDSL for which a Generad Use standand o et ot 00 mg
Convernsion of (he conductivity data 10 represert TDS indicaied all tnbutary sampies were well bdow the
standaed.  Condactivity levels were posceally similar 3t all theee tribetaries, bkely dee i pan 10 the
presence of similar sodls eithin their sespective watersheds

The high conductivithex, 2 was e cso with the hugh alkalmities, are the rosul of surface waner ranolt
ad proundwaler ieracting with the highly calcarcous sodls peesenl it B walenhed, aned froen wiich
catonste moerals were leached.  Henoe, neoll sad grosndwater entenng the tnbutanes camy i these
deandved munerals whisch acoouns for the in-secam values measerod.

Coliforses Dotection of coliform bactoria in satural wasors indicates a Muclibood of commamsination (rom
the intestesad trace of wams-tiocded animals. The coldoos proup is seldom pathogenic elf, bt & b
wied i an adicaton of the presence of discase-<aning bacteria

All snples except one were above B¢ llinois Deparmmens of Public Headds (IDPH) Receeational Use
stundands of 100 focal coliformay/ 100 ml and 1000 jotal coliformy 100 ml. The escoption was the sample
colloctod at Trbetary | oo Febewary 21 wndor spring thaw/basellow conditions.  Fecal coliforms cowres
ranged from 25 10 24107100 sl s Tritatary 1, and feom 2,000 o § LAYI00 ml o Tritutary 2. Only
one coliform saple wis collecsnd o Tebwtary 3 (March 26), whes focal colifonms wese recorded o
J100/100 md. The Bigher counts i Tributary 2 may be related to the sampling stathon’s location peoxcimal
%0 septic fields which were froquently observed 10 be saturated with water during the sonsonng period.
Becawe focal coliforms odginae solely faom the inteatinal tract of warm-blooded animals (unidice sotal
coliforms which aleo exist maturally in sodls), @eir presence i satural water bodies confimes bacserial
contamdnation of an inestinal onigin.  Consequendy, the high fecal coliforse cosnts found o Be Ueee
mositored britutancs indicate contamination from an infestinal sowrce, cser heman or some other animal,
Dacserial contamination from hesmars can ocour If sepetic sysiems within the wasenhed are faling ©
remnove bacteda, and from animals if pel wades or other wildiife wastes aro being sanspomed 10 the
tributarsos by overfand rusoll. In the case of Subwatonhed 1. caalie prazing in pasiure land jest west of
Ringwood presents yot another source of bacierial contamnation by asimals.  However, trxcing the
prodomsinant wurce of Be icstingd bactona 10 cither hamans, pets, or faom astmals is Sfficuk.

Focal sssepiococd), another imestinal bacteris found in wann-blooded antmals, was o ieated in onder
detcomine the sowrce of focal bactena Baed on (he ratio of focal coliformes o Socal ssseptococe! (FCA'S)
from fresh waste, its soorce can bo determimed. Generally 2 ramo above 4 Indicancs fresh human wasies
and & matio telow | indicaies Seesh waae of ciher fowld, dogs, cats, rodents, of fann anissaly, However,
this method is Jess eellable for older sewage becane fecal coliforma generally dic off o a faster rate Swan
somo strams of fecal streptocooct. On the other hand, seime stains of fecal strepiacocel, especially Bose
abundare In somse livestock asnals, can die off moee quickly than focal colidonns.  Sech varkstion In
bacterial dic-offs in oldor wasse will penerally produce rathos between 0.7 and 30 in waners secelving
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windes prodeced by coter humans o livesock,  Thenedone, applysng focal colifom 8o foval stropdococcs
ration for comnes withus MoCullom Lake s tribwtancs roguines oxtra care. Mach of the fecal bacsonia Tosnd
Irr (he tribwtasses Dikely harbosed for days o solls serounding sepmc systems and in pet sod Gann anbasd
wastes depostiod on Bhe grosnd  Ouly if there wene many Jircct conndctivns loss sesideniial soptic
systemns 30 inbotanes (prodecing a point source of feesd sowage) would the hacterial rasos Tor Baesh
sowage be el Buwever, no direct connocions woee oserved Sunng froguest vises 10 e dtuiancs

by progect stall

sort Of the land eses within cach subrwascnhed with fecal bacienia mlomation descrided e
Celdreich (1976) allows the peeatest opponuniny foe praficing/deiconinmg the specilic cane of e
bacteriall cortamination. Subwatershed | characicouod as Baving S lowest sesidential kg use and ihe
highest agnoulural Tand use. Therefore domestic sowage pollation loads would be relatively sl
leaving ihe major sowce of sewage as fecdl maserads deposited om e land surface by wildlife and the
small population of appeoximascly 15 head of catle located in 3 pasure west of Ringwood Road (1 com
pencraies s much feces a5 164 humars). This type of rural kand use setting was examined by Gebdrowh
and found % contribete caly ssodest levels of hacterial contamination W recelving streams. with FOFS
ramos well below 1, and ussally bodow (L1, This research data compares well with dats obtaised from
Tetutary | where fecal colifonn cousts ranged Gom 25 0 24100100 mi, with a mean POPS raio o 0.1,

I more wtuesizod settings, Geddseich found much hgher bacterial levels in recciving stresns. [n uitun
eovimoments cats, dogs. hinds, and mdenes deposit wastes on stroces and yands, and worm rusoll con
quickly scosr these colifomms foom the land surface 0 neatyy secams. o these urbam settings. focal
coliform countw' 100 ml were often in the 1000s to 30000k, bt as = rural settings, FOFS ratios remainal
very Jow. Generally, land use i Subwatershod 2 s samilar to an erban setting. and focad colifonm coures
in Tributary 2 refiecied this, ranging froe 2000 10 HLADVINO i However, FOFS avenged |-
hagher ratto tham axpectod if the only corerituton of focal hactena wese pets and wildife. Ratios of
FO/FS which were gresser than 1.0 in Tributary 2 (dering low fhows on February 21 and fune 7) indicatod
soptic systems were failing fo adoguately teeal human wastes.  As nooad above, FOFS ratios are esually
above 4 for fresh humam waste.  Nowewer, Se oo decrosses with tine bocame focal strepiococat of
Tuarnaes, cues, dogs, and rodents endose longer in the ratural ervimomeont than fecal colforsss Som the
sazme sowrces. Even if 2l fecal hacieria oeiginanad froe sepesc systems, the mean FOT'S mtio in Tribatary
2 would be expocted 50 be Jower than & hocasse winde cffluent would he expeciad 10 age in woils for 3
least 2 fow days before reaching Tributary 2.

As proviously noted, coliform saenpios were obtaimed from Trbstary 3 on ondy ene date (Masch 26, 1991)
The high fecal coliform coont of 3L 100/100 md and modestly high FOFS oo of 07 sugpests that
coliforms tacteria of & Bustan ongin was awo gvesert in Tridutary 3.
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Trioutary Water Quality Data + 1960 51
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LIMNOLOGICAL DATA — SEDIMENT QUALITY AND QUANTITY

Sedmacnts are both sivks and potential sources Uhwosgh release bk e ihe wator ooderny) of
contaniramts in aguatic systems.  Bosides the Secrand of direct doascity 10 orpanisms livng in or near B
sedinerns, Nological wpeake of conain contamvinants. such a tzace metaly, nuy kad 10 modfication of
food wobs, and oadicity 10 man throegh B comumpon of costamicated food. Whom disposad on bed,
these matorials may Bt the use of that Laced in addition 10 potemtially affecting grosndwaser quality
(Forstner, 190

Coltural sources of mctals and ongarscs wese sussmarizad carlier In the soouon "Metals and Perusiont
Ovganics”™ oo page 73 as pant of the discassion on m-lake waser geality,

Sediment Quality Data

I codder 00 anncss e fevels of metals and organics in the sediments of MoCullom Lake, seeficial sodimen
samples were collected a1 Secs 2 aad 3 (e Figure 16 oo page SO for siie locamions).  Samples were
collecied usiog & Pethe Ponar drodge.  Addisionally, aalyses oo metricets and EP jaxicily wese made
Nutrierdt asalyses allow estimanion of ®e amousts of phosphores and nitrogen potestially availabde for
redease 10 the water codurmm for algal uptake, 3 well as posentially available for diroct wptake by moted
aquatic plants. Funhermore, If any dredgmg were 10 be conducted, the amoweil of sutficots semoved with
the sediments coeld be extimased using the collecied data. The Plutrate Procedens (E17) soxicity e
Imonded 10 smulae the potertial redease of contan unts from sodiment materials. such as maghe ocour
during Qredging operions of encoudcrod n leachate from 3 dopeoad arca of dodged lake sedimeres.

Nutriert and mictalls data are poesertod in Table 29, s can be compared 10 a classificaion of Ilinees 1ake
sedinents developed by llinots UPA (Kelly and Mise, 1951} o shown i Table 30, Sofiment organics
and BPF waicity data are given s Tables 31 and 22, respoctively.

Natrients; Total Kjoldsh! Nitragen and Tom! Phospherns Kelly and Mite (1951) foond it glaceal lakes
a5 2 group exdibied farrly high total Kjebdahd nitroges (TKN) concentrations. Thés hold srae @ MoCullom
Lake where concerpnations were 13000 mgkg # She 2 and 10769 mpky » Siue 3—similar w0
concontrations meaured by Kelly ssd Hie i Bangs, Cedar, and Channed Lakes in Lake County. s by
Hudson et al. (1990) in Tumeor Lake i Lake Coumty. Kelly and Hite also noted that high organic nesrogen
concenteations found i glacial lake sedments were generally the sesslt of Ngh algal aad macrophyte
productivity and comsogeent deposition, which also ocours anneaily In McCullom Lake,

Total phasphonss concerarations @ McOullom Lake sedmenss were wihin the “sommal” easge foe Illinot
Iakes, as categorioed in Table M) The greator sodimentt phosphorus as well a5 sofimens nitrogen (Le.,
onganic pitrogen) concentrations o Site 2 as compared o Sie 3 ageee with Kelly and Hie's findings
showing that these concerentions generally increased within a lake as the overdying waler depth increanad.

Masls Concontrations of @e metals anenic, cadmiam, cloomism, copper. (rom. ad, mangacs,
nercury, and zine were wihin the “pomsal™ and “telow sommal™ classilications for THinois ke sodiments.
AN metals concestraions were below levels which would reqeine spocial handling procodeses for thels
disposal.
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M s deresting 5 nofe hal MOOulon Lake s sedissont iom concontmaions (13,180 and 14,450 mpky #
Sises 2 and 3, rospectively) were below nomial in relation 10 Bliacts lakes as 2 whole.  However, glaciadl
lakes 25 & groep have boon (Dend 10 be generally Jow in sofiment bnon (Kelly and 16ae, 1951 Ol
Cedar, Fox, and Rownd Lakes (n Lake Coanty wone smong those sampled by Kelly and Hine which
extibited similar sediment d0a concentrations 10 those in McCellon: Lake  Sedsncre samples collooed
n Getswold and Lily Lakes in Mchenry Costy and Tumer Lake in Lake Counry also hadd simiiar iron
concentrations (Hedwa of 5L 1990).

Penniytent Orpanics mmumammmwtyma
were all hekorw Laboestory delaction lissits.

TABLE )1
Sedment Orpancs
Avgust 31, Va9
McCutiom Lakeo
PARAMETER UNTS 2 ST
Sarple Deoh foet 7 5
Tomst PO why 1o o
Ak g 1.0% 1.0
Dytorny Wk 1.0 1.0%
Totat DOT wyhy tow e
Q00 wyhg 1.0% 1.0
P00 g 1.0% 10K
G P.000 whg 1o 10K
PF-000 whg 10K 10K
0007 nhg 1.0% 1.0%
PP -DOT whg 1.0 10K
Total Chiondane kg Hon 60K
w cis g 2o 2K
w Teams wphg 2 208
Frame g Lox 10K
Nethaaychior kg aox 50K
Alpha BHC wg 1 1o
a_—-.?cc iy 1o Lo
Maxachiorobensens LN 1o 1o
b pracnee kg 1.0 1o
| Heptachior Eponide _ upy Lok Lo

o aciud COnCentration ' Wnowr 1 be e e value pven




AP Toricity Al EP maiciy concormrations woee well below the stane s Sarardous wase criteria (Tade 35,
Sutdthe G, Scction 721, 124), a5 well as bedow the General Use water gualny standasde (Title 15, Subtite
C, Secthon M2 XK}, All concentmations regeiered bekow Taboraony Gssection limms, with e excoption
of lead o See 2 (0063 mgd). This coocontrason, | seheased o the waler osfusin lwough drodgeg. il
falls withom matural Background levels found in freshwater systoms (Bando and Mustau, 199X0).

TABLE X2
LF Tociaty - Sedenant Exnsate

Acgust 31,1681

MoCulom Lake
PARAMETER INTS sSre2 STEDS
Arpari et a0 00K
Cadrwam vy Q 005X 0,005
Chvorum .y 00K 00K
Lesy L 0083 0,05
Uescury mol 0.00048K 00005
Sehrmaee g B 13 0.0mx
5 hver ~ol < oK 0,005
P, it ity e T
P, trad wntr 49 500

K o moio concwnbabon & Wi B 0 ledd s vl piven

Physical characterfificy Sedimera cores wose extraciod from the lake bosom o (he two s Like waler
quality sampling statioms, Scdimsent collection at Sise 2 with 2 27 diamctor cover et Jimle revistance
theough the Mest 7 feet of sediment, bat between 7 and 20 Toet clayey deponits made fuber poobing very
Stficull. The uppermend two feet of the cose were observed for phiysical characsonstics. The upper fool
consisted pemanily of toose, orpanic vill with sosse clay. The second foor consisiod mostly of clay with
some sill, snd was chacacterizod by a rubbery texters and a charcoal grey color, Theoughout the ontine
core many wisto sbclls were obnerved.

A teoe-Soot sodiment cooe obtaindd 3 Site 3 comtained an overall higher percontage of clay, An estmated
eqead mixteer of organic ¥ilt md clay was present in e 10p Soot of the coee, while 3 much more clayey
lextere wis obocrved theoughout the kwer two foel, This core was & lighter prey than the core oteamed
o She 2, and contained a greaser amoum of shell manorial. s both corex, # very namow leal-shaped
mmeriad was present withis the uppermest foot. Although (s material @splayed clanctonistics of a lealy
aqsic plat (ramvow deal shape, some evidonce of weins, pale green color), the possibiity that it was
Plancntous Algae was not reled out,



Sediment QuantityWater Depths

Figeres 19 and 20 proscet conbous magn of existing waler and sofimert depeds, bused on sosndiags tkon
W S poires theoughout the ke deseg July 1990, Soundings includad depoh 2o 1he wop of e sedimon,
s well & depth 10 hand botiom whore possibie.  Bocawse of the lake's glacial oogin, weic ancks of the
Make contaimned sedunent 100 doep 10 measuee with the (6400t prote ssad. Thawe sodimtertt deposils aee
primanly the rowd of depoaition of glacial outwash & the last glacker rooaded MU0 yoars apo. Sinoe
that time, influx of soil cended from the watenbed and accumulation of cepaic matier Sue 30 deal of
i lake plares and alpae ace comparatively miinor contributon 10 sodment accumul e

MoCullom Lake has boos relatively shallow since s foomsation, and wis haorwn a8 “MeOulloss Slowgh™
during the early years of sestiossent. The woeds “not navigable™ ase imscribed walin the skeich of the lake
om the 1840 Fedoral Land Survey map (Figere 12, page 26), and eschngs made along the lake’s nostheass
shoro apgear 10 condlems ity teandy states, Waler levels were malsod approninately 1V ot cleca 1850,
when a dams wis consaruciod ot the lake's outiet.  Soundings conducted by the Hlimous Department of
Coeservation in 1959 foend B average deph of the lake 10 be 4 feet, with 2 maxmsn dopth of 9 foer.
The exsensive soandings conducted in association with this study delennined 3 stacimum depth of 9.5 foar
s s average depah of 4.4 foet - in sclation 10 Se “neomal™ waler clovation of 75202 foet above mean
sea lovel act by the crest of the spelivay weir

Review of Table 33 seveals that approximancly 52 peroent of the lake & loss than 6 feet doop, with &
majoeny (approxieately 63 percent) 3 1o 6 oot decp.  Asean deeper than 8 fect comprise only 4.9 peroes
of the eatire bke ssrface. Table 1 shows that nearly Badf of the lake bootoes cortamed solisent deposin
in excess of K feet

TABLE 33

Water Dapth, Peecent of Totd Surtace
Acva, and Water Volumo
MeCuSom Lake

WATER DEPTH * of TOTAL WATER vOLUME
(et SURFACE AREA Locrw o)

ot 2™

3

12 LR LS 2
29 104% €@
3a 2V 192
&5 2% S&8
58 LA 8 37
L LR 192
74 L LS
[ ] 4% 2
»0s o 18

Totals 0o "




TABLE 3¢

Seament Depth, Porcent of Tots Surtsce
Ao, and Sediment Vohuve

McCuliom Lake
SEDVENT DEFTH ol TOTAL SEDIMENT VOLUME

(a0 SURFACE AREA acre toa)

o3 8% w7

o4 16% Lo

&n T L

-8 ars 141a

LN ALS% >
Tolsls 100% »1804 9










HYDROLOGIC BUDGET

A hydrologic badpet, o waler balasce, o an acoourting of water mllows and outlhows for 2 bady of
wiker. The banic water balance aguatson can be ropeosonted as follows {(in fhe English sysaom., smits are

typecally in acro-foet per year):
INFLOW « PRECIPITATION « OUTFLOW « EVAPORATION « CHANGE N STORAGE
The whematic below lladrases (he concepes of a hydslogc budpet:

LAKE WATER BUDGET
PRECISTATION  (VARCRATION

T T AR e Ows l T TR ALS
| |
ORICT PUNOFS R SR ACL UTRLOW
PO SOUECE
DG ARGAS

GROUMDW A TEN W OWS D T GADOWOWATEN CU LW

sarce Norm Acvencan Lske Maragesest Socesy | My

Inflows 10 McCullons Lake include tridutary streans, non-chamnelizad overland fNow from neandore @
well a5 watenbed arcan divtant froms the ke, and prowsdwater. Outflows occsr over the lake's spillway
and Seough grooedwaler oxfilimation. The change in storage tenm accoents Sor changes in the lake's
surface elevation (and has changes @ the lake s waler volume) over the stady period, Over the kong-toms,
MeColloe Lake's volume wan expectad not 1o change, hence, mflows phas peocipiasion was assumed o
ogual outflows plus evaporation.

In determination of McCullom Lake's waser talance, aspects of cach of the budget componels were
invesigaied, and conclusions are peescnied below. Two differamt hydmlogic descriptions are prosensod:
(1) e long-term avenape ansad hydmlogic bodpet (Sandatod using & computer model. and which s
useful in peodicung fatuee conditors), and (2) short e hydrologic assessments for e periods of in-lake
water quality duts colloction (May 1989 - Asgest 1990) and tnbutary waser quality data collection
(October 1990 - June 1991), o estimate Sow “normal” the hydrologic conditions weee duning these periods
i compared 10 the longAemn aversges.

Lomg-Term Average Hydrologic Hodget
Model Simuission Description A contisuows simulsion of lake mflows and cutfiows was perfonned
hased on stmulsied runoff penerated from the wasershed, measured peacipitarion onto the lake, sireylated

evaporation from the lske, ficld meassremens-dased nel growndwater inflow 10 $e lake (flow minus
ot Bow), anl ssdated ostflow through the spiitway, The contineoss stmulations of nmoll, lake devels,

9s



and spillway ostflow were performed wing e commmwo. cmelation  hydnidogic moddd HSIT
Hydrological Sentanon Prograss FORTRAN (Golusson of AL 1984)  Measured peocipaaton dea werne
ko fooen e Mellenry Lock and Dan National Occanic sod Alimongdesic Adininniason gage rooents
as woll as Troms the City of Mollenry's Conteal Wassowaner Troatmcnd Plant seconds. Evaporation was
compuiod wsing the lochnkgues peesemied i Robens and Stall (196 7) as developod by Kohlor et al. ¢ 195
and adapeod Tor comguner ese By Lameorcex (1962)

In onder 4o verily e modad's smslaod watonbed nmoll and spilivay outlliow, model osuhs were
compaeed 10 Held mcasured nbutary inflows. bike devels, and speibway outlloss.  Theee infloning
tibulanics were monsored from lae Ootober 1990 teough cady fune 1991, and modeling sesalis were
compaeed 10 these for 8 penod Novessber F90 theough May 1991, Lake leved and spillvay ostfios
data was collectod Trom Joe Jene 1990 twosgh carly Octoder 1991, and madel results wese compared for
the perind Novemter 1990 throsgh July 1991, Although thes is a relatively shoer perod for msode|
verification, the vmelated and meassrod spiiteay outfiows wose in gereral agroersent.  In additiom, the
simulated ranodl (romn Sebwatersbed 3 was in genonl agreemont with B¢ Dows measered m Todatary 3
However, there was simse diserepancy hetwoen the semulstod runolf froms Sulvwadenhods | and 2 aod the
measseed Dows ia Tribwtanes | and 2 (1) B0 meassrod Doy in Tribusanies | and 2 were conssdoraby
prester than e nnodl simolated from Ther respoctive submatensheds, and (2) the measered Bow in
Tributary |, which serves 2 dralnage arca approcimatcly theee timox o lamge o the Srainage ava of
Tritutary 2 and thesefore would be expociod to oxhetir comospondingly preater fhras, wian approcenaicly
hall S measured Dow of Tributary 2. This &5 i commrast 1o B senulaion whnch isdicaied that ol
produced by cach of the four ssbwalershods was peaceally in proponion 1 their respeciive disnage s

The apparest descsepancy In the propoionsng of Moss berwees Trbutancs | and T can be explaned by
the fact that 3 large propomion of Be simulated neoll actually ocoun o subtserface low (s opposcd 10
overland rusoll), and as such doos ot necessantly follow e serface drainage patierms.  Bocaune
Subwatershed | “weaps around” Subwaended 2. & bs concelvable thae sutsurface nmoll generaed wishin
Subwatenshed | would acteally surface apan in Tritatary 1

In an effon o explan the Efference between el sensliecd nunolt and 1l messured low Tor the
combingd Subwatcndhad | and 2 arca, the mcared Nows & Tritutanes | and 2 weme compared o
Concument procipitation secords. This comparoaon indicased (e rumaod ! would have 0 be nearly ogual
peecipitation, which i sot possible since ot least SO percent of the 100l rainfall dunng ihe perkod would
be capecied 0 be Joat 0 cvaporation and (respineion. Fastennose, spnaficant fow win observed i e
tnbetary channcls dermg periads when the model (which smmalates both surface and subsurface flow

within S serface walenshod o well & cvapormsion and Manpinton) indicessd B e
chamnels hould Bave boon dry.  From a modelng standpoint, this wosld indicale thal 3 consderable
amoust of the Bow in Te Two Idutanes is comeng 1rom sources outside te surface watenhed, which »
e vogpess tha (he subsurface wasershad i Larger (hun Bhe serface watesshed (e HSPF moded is unable
0 take 0 000w wanor sources owtside of B¢ surface watenhod). While this situation has boos
conlliemad (see discussion below of prousdwaser comebation 10 the hydrodogic badget), the additional Bow
0 the lake wonld scal o be Salanced by additioral flow eut of Be Bike, Since the meassrnd spiliway
flows out of the lake appear reasonadly accuraie and O evaporation from the Rake should also b
sccurste, this indicsics that the grosndwater flows o and out of the lake ae oot fally sccoemed
However, the csimates of proundwater fow s believed © Gl within 3040 peroost of the Joag-tenm
avenge. Dee o the complex subsurface geology. fydrology. and hydraulics of e asea surounding
McCullom Lake, 2 tach more indepih stady woeld be sequired 10 samow the nange.  Even wdiving the
“Beat” field tochmigeos, ormors Gam be expociad 10 be +/- S0 peroent {Winter, 1981).



Groundwater Contribations  Duc 0 the by inpervious saure of sy and wibnurface peokogs
materials that seround many glacial lakes, proundwater ix readily condacsod W such ke, nypscally faom
wpdope Lasd seean. Wster (1977) descnibhes how placiad dndt and bodeock chuarnasey ase mant imgonan
foe detonmingg the mllucnce of pondwarcr on 2 Bke.  In iy Sacucson, sany Lok e selaad o
growndwater’s  Inflscence upon  lakes. choding “dissolved  solids  comoomntion  of  grosodwaser,
procipiation-cvapontion balance, strcaen o maket ad cutler. the o of wakrshod arca 10 lake v
and “local roliel”  Thowe (axctons sugpestmg the impoctance of groendwater 0 McCullom Lake ae
presence of porows sand and pravel aguidons within the surosnding placsad dn®, greater peeciprtation than
evaporstion, & ssall watenbad 10 lake serface arca noo, and high Jocal refie! between the ke ad the
morthwest odpe of the wasenhod.  Koowag dul McCsllom Lake win bikely secciving sutelaeal
growndwaler meuts. 2 method for eamanng grosndwaor 10 the ke was chosen

A variety of methods ¢an be employed 30 menure groundwaier discharge 10 Dhes. however, oven the
mos sophisticaled sscthods poacrally provade ondy mough esssnates of proundwascr nflows or oulflows
Moniiortng wells can be drllad theoughout the watershed and the abdity of (he subsurface geology o
beanani grosndwaer detcemined. This mscthod soguires an estimate of hydraulic condoctivity - the absliny
of the sebswrface goodogic matersal 10 condect provadwater,  However, bowl cvisnaies of ypdoaslic
venductiviey, and Nuewise groondwaier inflow. can be as sich as 30 percost s crmr in relabion o e
actend value (Winker, 1981), Another micthond s seancmeiens 10 meawre Ihe pressene pradecst hevwern
the groundwaser and lake water: however, this process s sk and abwn tegeines knowicdpe of typdesslic
conductiviey, Finally, net groundwaser secpage can be calculated as the residuad after indopeh ssady of
the other hydmologkc poramesons of the water balange oguation (L. tribstary nflow and eutllow,
precipiiation and evagoration).  However, this matod s umable 10 detormine the acssal vollumes of
prosndwaler mflow ad culllow,

For MoCOullom Lake, vet another mcthod of estimating grossdwator Mows was esed:  Barrel soepage
meters placod sio Be ke sodiment. Barwel secpage mctens wese covainecied usng e top and bottom
soctions of a2 choned metal drum. The meters woee e pressed. open end dowi, ingo the lake sedunen
A plastic bag with 2 keown guarmty of wator was then attachad over an opering in Be barsel, and fow
0 (o 0wt of the Bake wias dosornmuned by measuring the change s wagor vodumy i the bag over Hime
Thix mothod was chosen sof oty bocamne the sefon wese InCxensire and vy 30 Conanct and use, but
alw becssse their success bas boes peoven by many sesearchen scluding Loe (1977 Michell o al
(19830, Brock et o), (1952), and Erckson (19811 who found bamrel socpage mosers gave reproducidie
reseits.  Limstations Bave boen roponed for eae o mecky and gravelly boto sediesent by Rosenberry
CI989), But withis MoCulln Lake most of the mesors were placed in B, sandy - clay sodimonts.

The meters usod in MoCullom Lake were condrucied by the Oty of McHetey Depastmient of Public
Works Ssllowing 2 general esign by Loe (1977) and mod@ications by Mitchell of al. (1955). The top and
Sosomn Sinds of $5-gallon weel drumns were out, prodecing two daerel sepnents per deam, each wih one
closed and cne open end. A hole dnlled theough the side and as chose as posuabie 1o the closed end of
cach bareel sepnest was affised with 2 spout (15" PVC pipe mosrsod wsing a mbber plumbing pge
adapter and dicon swealer). A proundwater collocting device was devised winch consiwed of & W) lier
capacity. | millimerer thick plastic bag astached 10 2 small tebe which was swenod theough 3 slicon
sopper. A water tight scal between he tebe and plastic bag wis made by fonming the open end of the
bag around the tebe and wrapping duct tape over the Bag and aroend e tube. The tape helped 10 serve
2% & pestective Layer 10 prevers penciering the bag when 2 hose clamp was attached 1o tightly seal the
plantic bag around the tube.  The stopper with ity aachod tube and bag was then msencd imo the banel
spout 10 collect gromndwater 2 it flowed up through the bike sedimeonts info the cempling taerel and then
w0 the bag  All bags were bmpocied for Jeaks before and after sampling by submersing the bag
wndorwater with 2 seeall volume of air aod walching for cacaging air bubbles.

I




Around the perimotor of 8 Lk, atoon transocts wore chosen o wnddoes storvals. The hanols were
tsenned inms the lake botomn along hese transects. from the shoseline oun w0 & dissance of &) w0 300 foet
Along each Iramect 3 o S socpape mosers wese placed, ssaally concertaaied in noarshwee areas where
prousdwaler discharge was Toand 3o be the gresest. For cach mcamurement, the ogun cnd of cach socpage
micter was peshod ax Lar ax posibic o the Bosom sodimonts whilic feaving @ least 2 10§ eches
evacuated at e 109 of ihe moser, The plastic bags were Fllad with one lher of water. affixod bo the barred
spout, and dell o place for 2 10 14 hous, depending upon Be rale aad magniteds of prousdwaler
discharpe. Rags were loft in place long enosgh 1o collect a Jeat 172 liter but no mwwe than 10 Titers of
provadwater. and ideally 1w 3 e, Kaowing Be rate s which grosndwater oneond the soopage mar
mvmmumw-malqumm»mamm)uu
srca onclosed by the socpage mater (0027 m®), the guantity of groundwater inflow mio MoCullom Lake
was calculaied.

To comporsate for the soanonad vaniations of grosndwater flow to and eul of McCullom Lake, Tl
were measured Guring lade summer 1990 and agaim @ carly spring of 1991, The Lo sammeor sampling
was msancd 10 et repeesert low Bow conditions and the cady apang senpling wis assumad 5 best
sepeescrt tagh Now condmons.  Bocaeme chanpes = groandwater dincharge occur slowly over tanc., the
wverage of these o sanpling porods was detormined sulfiowent 10 ostimale an average  yourdy
groendwases ingut 10 McCullom Lake. However, & s Bnpormant 30 semembor that eves the mos! precise

monitoneg methods for poundwater Now aro peserally subject 10 ax sk as SO percet e,

Totad ke proundwatcr llows were calcslatal wing a procedure outlined by Fellows and Breconk
(1990). In ponoral, groendwaser dechange into the ke wian @aplayed as 2 kgantheic decay as datance
froms the showeline increased. with greatest proundwater inflows occumag in arcas no Ganher than 3 foct
froms the shovcling, 1o these mstances, poinms of zomo proundwater dischanpe were desermimed Iy plotting
distance from shorcling (wheee no grosndwator inllow wan sovened) vervs e log of 1he grosndwater
nfow mexsuromenss and cxinapolanng 10 2 poit where grosndwater discharge was effoctively 2em.
However, wherover this loganfianic selationshep Sd aot eaist, 2 poist of 2200 groundwacr discharge was
mssuned  aeeas where sediment deposts were § foet doop.  Because these deposits contamed a high
foction of clay. Bey effectively servad a8 an impermcable bamrier perventing significant inputs of
grosondwmer, For cach senies of seepage measeroments obsamed along each ansoct, a geomctrc madel
wis applod 10 caloulaie 3 mcan socpage raie Sor the ontire transect.  This maean raie wan then Dactored by
the soes throwgh which the mean seepage rate was decomingd %0 occur. This zone was boumded on the
sides by the endpoints midway betwoes adjacent seepage meler teammects, Bae shorcline, and an ouennost
boundary soughly paraliel 10 the shoseline at the poimt of 2o offoctive groendwaer diclarge.

Figere 21 shows the oxtinatod soopoge for cach 2one. Becasse B majocy of the grousdwaler watenbed
lies 10 the west of the lake and groondwanor flow occees dowagradiont wwand the Fox Riner (see Figoee
5 om page 1) highewt grousdwater discharges im0 the lake would de expecied aloag the west and
noctvwest shoreline arcan. A can ho soom @ Figere 20, this was the cme.  Grosndwiter secpoge
masercstonts 3t oritonng sies GW 10 and GW 1T were B highest recorded among all e shes, likely
deo 50 the presence of a sand and gravel lens inlersecting the lake bod in ths smca. Discharge 31 GWI2,
GWI3, GWIL, and GW1S was more Sffese, likely due 30 the Sk of sech 3 e and gravel lers directly
imersecting with the lake bod, therchy aliowing grosndwater inflows 10 extend Berther oul Ineo the Take.
Gooundwalter @acharge was bow along the southern and sonhem shoseling areas, dee 10 the small extent
of grousdweater recharge arcas ammodiately adjacere 10 those shoseling mpioes,  Although proutsdwater
OstBowy were olncrved ¥ ssoniloning sites locaod mear the dam, these measeroments were net utilized
fior the grosndwaser outpat extlrmasios. Rescarch has not adoqualely delermined ®e accuracy of the seepage
meters i measering proundwater cutflows as han been domosstrated for proundwater mflows.






Table 35 preserss McOullom Lake's average amnmal hydoologc badget, ax basod on
the 42.ycar, HSPF model simelasion.  Inflows are caoporized as runod!, grousdwaer infiltneon. and
precipilation cnio the Like surface, Owaflorws acour over the Rake s spsliway, via prowndwaler ol seepoge.
ad by ovaporaton Drom the waler surface.

TABLE 35
Average Anrual Hydrsloges Dadget
MeCuiom Lake

INFLOWS ace A S
Reon

Sutre sbatsiest 81 151 as

Sutrm o shes 82 L) a4

Sutrmwacihes = 19

Sutvm sbe-red 82 1 ] a3

R e (AR (7% 4
Groundwater an 24
Frecodaten oMo lake -t —a2
TOTAL WFLOWS 1,548 100"
OouTFLOWS acre .
Sy 532 ny
Croundwialer I e
Evagoiston bom lahe - ~05
TOTAL QUTRLOWS 1,548 100%

The runolf vadecs for Subwatenhods | Seough 4 sopeescnt e nmoll genereed from that wasenshed by
precipitagion falling omo s led serface. As deacussed above, this water actsally Bows towand the lake
cither as overland Dow or ax subsceface fow which hus infiltrascd imo the upper soil layers. Becasse e
sbtsurface Now may actsally resusface in a diffesent sebwatershod than where il was genersiad, the runolf
values do not sepresent the acal water vohume passing throsgh the tibutanies. However, e manof! sum
(392 ac-N1) oquals the actual extissated sueodl eiering McCullions Lake from $he entire watended. The
growmdwater Inflow valeo of 471 ac-fVyr s hasod oo in-lake soopage measyroments. it incladex both
subsurface renodl genersod by precipitation onto fie surface wnershad. and shallow groundwater from
recharge arcan outside of the sueface watended. The precipitation contrilrtion was calcdlasad by applying
the long-tomm average peocipitation value over the lake's wator sarfaco (A67 infyr x 244 ac x 1 V12 in

= 63 3cAVyv).



Outlows

As previousty mentionad, the average ammual eutllow over the spifway was Buscd om the 42 vou HSPY
sanclation o calibeated by ficld meawrementy of Like lovels and outflows.  Evaporation from the by
warface was calculated in S Qone masner as preopiation onlo e lako (SOKS Infyr x M4 a0 x 1 012
o= 627 acuyr). Geosndwater extilation was then caloulated as B sesudual, due o hower confidence

o e abslity of seepage mciers 1) measure prowusdwacs petflow,

Ovwer the long-9erm, gl inflow wosld be expoosed 30 ogual total ollow o McCullom Lake 11 ¢, the
Bke's water volume would noaher docrease sow increanc).  In the short 1em, Dowever, sach a5 over a
SO0 OF event & year, changes in bike voleme can Be expocied and have boen ofnerved a8 MoCuliom
Lake.

Period of Data Collection Hydrologic Assessment

3 B important 10 compers the Inydadoghc condinnms pecsent during Bhe lime span over whilch water gualiny
data was collectad W the avorage condtiom cxpocsad over the Jong-term. By doing so, inferonces cm
be drawn wgarding how well Be oollectod wator quality Gata may Topreserl avengpe waser gualny
conditions expecied over ihe loagsonm.

{n-Lanhe Water Qwafity Dt Coliectinn Period Watcr quainy samples wese collocted in McCullom Lake
Froen May 1969 tuosgh Asgus 1990 In ender 00 compare i period s procipetagon, cvaporation, and
rerof] wish S Jongsenn average hydrologis valecs, the ontire 1989 and 1990 waicr yoars (WY) wese
used {3 water year represents the peried of Ocober | theough the following Sepremsber 30).  The
precpitation, evaporation, and otal waserdhod renedl values for WY 1989 and 1990, 3 well as the kag-
leom averages, are presenied in Table 36, These WY values are 2 subset of the 42 year simulation data
se1 used in e detemmination of ibe loog-lerm average ansual hydrologic bedgper.

Table 36 reveals thae duning e period of in-lake waser quality data collecuon precpilation was new
nommad, while snoll was below and evaporaion above Bieir sespective Jong-term averages, The low
ranoff was Bkely in resposse 90 She dought condimions experionced during WY 1988 (Octobor 1957 -
Sepecmber 1955) when precipitation was only 25.51 inches, or appeoxineancly 8 inches bedow normal. In
sddition, whecreas appeoxiosscly 23 poscert of the peecipitation Mdling on MoCullom Lakc's watonded
winld be cxpocied %o num off during s average year. doning WY's 1989 and 1990 sespecavely, only 11
percent and 14 percest of peecipitation ran off the land swrface ineo the lake.

Although some water contineod 10 enser McCallom Lake dwoegh Trbetaskes 1 and 2 droaghout the i
Lake monitoring period Suc %o growndwater upwelling (pong), e bow walerdied ol congled with
tegher tham avenage evaporation from the lake surface resulied in below nomsal lake Jevels and no oullow
over the spillway teoughost WY 1989 (October 195X .« Sepember 19593 In fact, no owflow occeensd
over B apillway from carly May 1955 aatll lade Febrsary 1990, wiien the Lake leved sone i response 10
spong thaw. From Febwuary ustil Bte August 1990, outfows occumed wien lake lovels excoedod the
spillwiy s crest (75702 wmsl) in direc response 1o procipitation events. From Loe Asgunt theough the end
of the waler year (Scptemiber [9X), o spillway outllows occsmed.  Comeguently, McCuliom Lake's
water quality dering this two- year period of data colloction might be expocsod 10 be betier tham conditions
amcpated over the long deem, dee 1 the low rusoll aad assocated decrease in nutrient loasing



TABLE 2%
Perod of i Lake Water Quabty Data Colection

Comparmon of Hpdologe Parameters
MeCuliom Lake
WATER YEAR WATER YLAS LONG-TERN
1969 1990 ANNUAL AYERAGE

Cumatc | actory fnchea)

Precptation 515 R a7

Evagor gon 098 W24 PR AV
Facsors (acre-8)

Watwrahed il 194 248 ne

Pracgtatam oede Lo e e 6es

Spdway oufiow 0 e 22

Exaporation from like a3 w a7

Tribwiary Weter (watity Doty Collection Period Wakcr quadty samphes were collecied bs Tritutarios 1,
2, and 3 hesween early Ociober 1990 and carly June 1991, Precipitation and runod | duning ths sine month
poriod were comparad againal the Jong-tens versges over Bhese same nine months (Ocsober - Juse), (see
Table 7). Alttough total procipaiation Suring the monstoring period wan approxioscly 6 inches preaier
than B long oo Yanonth average, waterhed nanofT was only 6 pescent greater than the loeg-tenn valse,
In fat, the pescere of peocipitation seeming off the walershed during the monitoding period was less than
whot would e expectod oo averags between October and Juse (23 percent shoetJenm vy, 28 percend long-
term). Due 30 the closeness of the pomod of data collection’s hydrologic conditions 1o Shose expocted over
e bong men, tebotary water Quality data coliocnd desing this period were considered genendly
represersative of condaions cxpecied over e Jong-tomm,

TABLE X7
Pariod of Trioutary Water Ouality Data Collection
Companson of Wydrologic Pacameters
MeCutiom Like
OO 20 - JUN 0 tM%M
Chatic Facsors (nches)
Precptason 267 w2
Watensbed apacic Facton (s ®)
Watershas runo® nr n?

102



NUTRIENT/SOLIDS BUDGET

A Lske's mutricnt and solids Buadpets ac mcasuresicnts of the annaal mspet and output of Shose subatances.
As such, a netrient budpot provides e bass for evaluating lake guality problcoms and managoment plans.

Companson of the mapaitudes of the ndvidual loading terms allows ranking of soweces and idenmlication
of possible walenhed masagement Lapety,
A tetriest or solids budget can be represented by the following oquasson:

INFLOW LOADING « CUTFLOW LOADNG « NET SEDIMENTATION « CHANGE N STORAME

The comcepts Of 2 mutrient budget ame illestrated below:

LAKE PHOSPHORUS BUDGEY

RO A NON
S ONSTraLL VGRANT wATOW O,

Witmdsanas s

MRFAZE QUTI 0w

CACUADMATER QUTILOWS

AET SEOMWAENTA YOS

s Nort Ameccan L3k Maragesent Soceny |0

The aflow kading serm of the budpet ogquation is the wm of Al extomad sources of sutrients or solidy
10 the lake. Exiomal sources of sutronts 0 MoCullom Lake a¢ watendhed nmofl cstering theough
inbutary Mows of via diffese overland fow, smospheric deposition (dofh wer peecipitasion and dry
Gustlall), vatural groundwater inputs, septic sydem leachate, and migeant watcrfow], Solids enter the lake
via dl Be above soutes except groundwater and soptic eachase.

Another tonm that can be added on the flow side of the budget oquation applics %o mtrients only:
imemal oading from the lake sadiments. Whes conditions allow. phosphorus and sitrogos can be seleased
fooen the sodiments aad bocome part of B availabie natricst pool in the oveslying waer,

The outfiow tenn relsncs 0 metricots and solids Jeaving McOsllom Lake over the spillway. and
ad@tionally 10 nstrioats exfiltrating with grousdwater seepage.  Net sodisncstation defines the anosnt of
matricots and solids which are retained in the lake. The chumge In storage som acoounts for differcnoes
in the ot mass of nutricnts of solids stosed in the Rake water colemn betweon the deginning and cad of
the stedy period.  For MoCullom Lake's long-tomm average anmeal sutrierdfuolidy bedgets, the charge in
wioeape valse wis asumed 0 be 2o,



Long-Term Average Annual Netrient/Solids Budget

The Jong-semm avenge avaial menont/soleds bedpots are tasod wpon (he fong torm average drobogic
bodget and 195950 indake and 199091 anbutary wiser qualiy senplag data.  Table 35 pwescrns
McCuliom Lake's badgets of wtal phosphons, sotal aitrogen, and total solids.  Each outrient and solids
budget s dncuved separaicly hodow,  Determbiation of cach of ihe nflux kadings was dacusad
previowsly In the section “Watershed Land Uses and Nompodot Nutnent/Solids Loslings™ bepinming on
pagpe 23,

TALLE »
Average Annual Nutrent'Solids Budgon
MeCuliom Lake
TOTAL PHOSMORLE TOTAL MTROGEN TOTAL 8008

mrLUXES By - By - by »
Land sne-celated ronaf

Tubwatwrilod €1 [~ 44 wo b L) waon 3

Scbwaterited 07 it i m 1.8 29500 e

S dter ) €1 " £ 7] 148 os IR o8

Sutwateeshed 04 R .42 N A 68

(St Runa) ) aseNy @221 ooy ER2eY) 04N
D mandia st (DR oar ot ¢ o7 e 4 0 [
Saptic tytteTn x00 »s 2050 0 1] [d
Aemonghuns: Segoeson 119 200 17,768 9 100,062 »me
rteene fejemer whon M 49 - - 0 2
TOTAL NFLUX 65 100% DA 100% 535 100%
Yoy 7 Sen 2554 wr 2502 100
Uromcwater -— AR A A 434 —
TOTAM, OUTRLUX 135 100% A% 100% 2,902 100%
TOTAL NET LOADNG o iLESL) M5t
Percent Metared v Lake 7" 8 wan

Tota! Phosphoryr Over an average year, 565 pousds of kot phosphores (T1) could be expeciad 10 enler
MoCQulloen Lake: 531 pounds from exiemal souwrces plus 34 pounds gosersed (momally from the
sedencnts, Walershod nmolf and septic sywicsss s expecied 1o contribute stost equally 10 the Lake's
total phosphones koad (approsimately 200 pocnds, o abost 3 porcent cach), OF the total watershed Joad,
renofT from Subsatersheds | and 4 wogether contmidutes 162 pounds, or appooximasely 29 percers of the
swmial phosphoess load.



Amasphonic deposiion is thind = sl TP badisg with neady 21 peroest of the sotal Joad (11X
pounds)  bucrval repeneraion of phosplorus and comtribetion by backgrossd  groundwaer o
coompuealively mibsor

Becaese TP concentndions cxhidiied duning the penod of in like water quality sampling 4 st appen
10 be represemtative of B long-tenm average concentaion capectod based on the smoust of TP bading
o McCullom Lake each year, oullluses were based on the gapocied indate T concontration.  This
concereration was Calcelaad esing & ke resporse™ model developed by Canfield and Bachumann (1951
Hased on the S65 Byyr TP luading and the Like's mean &pth and hydraulic Dusteng rate, the s dake TP
concanaration woeld be oxpociod 30 be 0080 mpf ( opposad 10 the whole lake average of 0006 mgd
obtecrved during the 195950 perfod of in-lake water quality sampling). Appiving this concentration 10
ihe volume of lake waler exiting Seough the spillway (522 2c-81) and via groendwater seepage (399 ac-).
outflexes ogualied 71 and 54 Iy, rospoctively. By sublracting (he Sotad outfux froe ihe stal inflen
load. it can be expecsed that appwosimasely 78 pescene of the anmual TP load would remain = the ke

Tetal Niregen  Ou average. sl srogess (TN) adeg 0 McCullom Lake s expocsad 10 e
sppeaciesancly 23,800 pousdvyess.  Atmosphenc depositicn accounts for the seaorey of the ansual TN
loadng —~acardy 76 porcendt.  Septics and watended runolf were second and ihisd, sespectively, st aboot
I3 percont and 9 peroont of the ol load.  As was Bw case with sl phosphonus, background
grosndwater TN cominibution were minor, The costribution of TN by ineemal segenesation from the
sediments was determined W be negligitic.

Outflux of TN was detennmed in the same manner as for TF. e expocted mdake TN concomtraion -
based om e capecied samsal TN boad, win calcslatad using 4 laske sesporse model developed by
Bachmann (1980) with comrections (Bachmann, pors. corr. 1992 Wheroas the average TN concontration
cxhibited during the period of indake water guality monitorieg was L4 mpl, the expocsad concont rateon
based om 23424 Ibyyr TN Joading was 18 mgd. Accosdingly, (his expeciad concentration was applied
10 the spillway and groundwator outllow volumes 40 yickd a2 sotad of 4,506 Ihyr exiting McCullomn Lake.
Total set koading wis compuiad 2 be 18918 pounds annwally, or sbout 51 porcomt of the influy load.

Yotal Salids Arouald average loading of 1ead solids (TS) 10 MeCullons Lake wis cotepetad 30 be 275,353
pounds. Watonbed runoll contributes abost 60 porcent of e murmal solads Jom), wivle the remaining 40
peroest occurs Beough smospheric deposition. Bocause solids are unabde 10 be transponed ot of the Lake
with grosndwator (unlike mtsienty which are diolved in waley), losses of TS occur ondy with spillway
overflow, The 198990 period of n-lake wator quality data collection total suspended solids average of
7 ol % Sae 2 was used 10 desermnine the amount of solids exiting Se ke, snd Bus yicldod an ostfiux
of 9952 Ityyr. The 7 sl concentration is likcly lower Ban what would be expocied over the Jong-torme
(as indicated by vissal otsorvatons of high turbedity during 1991, as well as 19585 Voleeor Lake
Monioring Progaam waser Quality dats which secosded an sverage summer 30l swspended solids
concentration of 21 mg). MHence, the anowrtt of TS cxiling the lake on an annual average basis &s Bely
sonewhal greater than @e 9,932 pounds caloslaed (however, even if solds ostfhax werg 10 dosbie, the
percoat of solids retsined in the Like cach year would still semnain high—ncarly 93 pescent). Nonetheless,
the difference besweoen mfbux and outlux shows that a lange peroostage (904 percont) of B¢ total solids
which ester MoCullom Lake & ressined annsally. This valee closely agroes wih 2 97 percent solids
resertion figure dotenmimed for MeOsllons Lake muing “reservoie-trap efficiency”™ cerves developed by
Brune (1953),

108



Using the mvempnon that one 10 of wet soll oocupies 2 volume of one cublc yand (Walker, T99), alou
18 conventional “darg tuch” loads of solids are retrised in MoCullonm Lake coch year. B Ss hoad were
w be speead over the entire lake botlorn, # would oguaie 10 3 thicknes of (L004 inches of accemsiatos
per year.  Funhomsore. assuming ihad this has doos the average ansual cuienial loadag e sexe
development of the watershed occurred circa 1840, only slightly over Ydach of wolids have accumulood
on the lake botom.  OF coune, sodimernd-laden Inbotary waler seachung the lake tonds 1o woitle owt ¥
varsous distances from the tnbutary mosth, deponding en partacle sues. The lasgenicasier pamicies lend
10 settio 80 the lake bottosn wizhin shoet distnces of 2 inbetary s mosth, foeming 3 delta (s i evident
w1 the outh of Tribwtary 1), while wnaller panicles remain in suspension longer and ae deposited Barther
Out into the lake. Some of the very smallext particlios sty cven pass fheough MeCullom Lake withow
sttiing  Additionally, ihe amount of sodineent delivered 10 the lake during sume years will have boes
higher tham the precdicacd average, in direct sesposse 10 agriceliunl tilage peactices proximal o the Lake,
especially during the mid- 10 Late 18O eary 1900y, an well % residontial coniruction aaivises.

Additional el soseces of sedimereason 10 MOOellon Lake inclede aquans plares s g which
annally See and sette 1 the botorn where they decompene. Neveriheless, TS acoumelation in McCulon
Lake appean 9o have caaned caly 2 barcly-dotectable reduction o fhe Bake's waler volume soce the arca
was fies sottlod in e TR0



BIOLOGICAL RESOURCES AND ECOLOGICAL RELATIONSHIPS

Aguatic Macrophytes

Aquatic macrophiytes aee plants which ase visitie o B¢ osaided cye.  MCullons Lalc's macrophyee
population was sarveyed Jely 24.27, 1990 ad July 16, 1990, The lake was finst scarmed by bess 1o
sentify arcas of plast growth. Those arras were then cloncly checked By cither wallking song (he
shoeeline out 10 depids of appronimately 3 feet (Sus mcthod was resticiad 10 arcas with [addy solid
wubsirate; honce, i cosld sot be utiliced aloeg e wesiem shoseling), snorkeling. probing with rakes and
poles, andlor by boat. Numorous specimens were collecied. Identifications weee confimmad by Pamn Tazik
of the lineis Nasural Hissory Survey i Crampaign and Linda Curtis of the Collepe of Lake Coursy in

Gragshake.

McCOulion Lake's ageatic plant communy exhibiiod good levels of diversity, A toeal of 25 diffescrn
species were fosnd (soe Talde 39) including the sise ondangered Fosamoperow gramineus (variabio
poadweed). s well as Najas saving (spirry naiad) which is rase in the midwesd. However, the aquat
planyt population exhitiscd 3 significam docrease In total adundance, a0 well as a change in selative species
abundance, between 1990 aad 1991, Additionally, 1wo auisance species wore identifiod: M riapdy il
spocaten (Eurssian water milfoll) and Peramegeton crigwr (Carfyledf pondwecd). While acither ax yet
prosont In muisance proportions, Eurssian silfoil appears 10 de expamding its coverape and poses 3 o
w0 the hake's plant diversty and secrational wape. Fgeres 22 and 73 peovide & pesenlized view of
overal aquasic plant coverage in McCellom Lake In 1990 and 1991, and haghiigte arcan of Myriaphyiium
spp. N.osaring, Chare sp. aexd P grominess grinwthy

The July 1990 survey Sound that aquatic macrophytes ocospied approximately S0 percent of
the lake Bomoen, Charg, whikh s acsually an advanced Sorm of algae, covered the groasost
percontage of the lake hottomn 3 appeocimately 45 percont,  Thes is 3 desirable plant for
several reasons: (1) hocaese il grows close o @e bonom, Chara Goes not sierfere with most
witer uses. (2) it helps prevens botiom sodiment resuspenndon caused bry wind and waves, (3)
becasss it is s alga and therefore net rooted in the domor sodimonts, & derrves is autricrms
froma the wator and theredy redeces phonphorus availabilny for pliytoplankson (free-floating
sigac) growth, and (4) Chave provides cover for fnh and food for waterfowd, habitae for
insocts whikh s valushle a5 food for Nuegills and hass, and mesting aseas for crappée
(Welsch, 19%5).

Among Be other setmscrpents Sousd, the seerow-Jeaved pondweeds (sago, lealy, and ssaall),
varablo pondwood, and two natad species (spity naiad and dender naiad) were the most
Mundart. The jondweads in genonal (Potavogessn spp.) are among the more isspostant of
all aquatic plants for willdlife food, and P, pectisatas (sago pondwead) may be among the
most impoetant hecaese of s abendat production of frukt and tebers, The eatire plast &
velished a8 food by walerfoal. The pondweads also provide some cover for biwegilis, porch,
northem pile, and other fish, as well as babitat for agualic Insects wiich are caten by fish
and waterSoad (Webich, 1988). Najes maviog (spiny naiad) was ofton foend growing in
larpe, bush-1ike chsmps, bet its branches remaincd far enough below the waler surface (as did
thake of N. fleaily, stender nalad) 30 a5 not 10 imorfore with water use.
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Nopas spp. provide food for wislarfost (all posts of 8 plast ae catom by walerfond) sl
somee manh beads, as well a5 cover for young larpemosth bass and sorthom pekie, and weall
Bucgill s peach (Welsch, 1985). . grawwianu (vaflable pondwood) Is comshdoned
eadangered @ Ilsot (Rinels Eadasgered Spocies Pritection Boand, 1991). This species,
along with the other teoad deaved pondweads inchifing MoCullomn Lake's /. aodonn
(American poodwead) and P, satass (Noatingical poadweed), provide good cover for passinh,
Mrpemouth base, and necthern pile. food for walerfowl, and seppon msects usod for lood
by fish and waserfoul. Bluogill ofien nest peasty (Welsch, 1985)

Milfod species (Myrisphyiies spp ) occupied abost 2V acres and wese concentralad e near-
shoee arem in B southwestem porson of the lake.  Goowth typically ocourmd in waler
deptts of | 80 4 foct. The majoeity (evimated ot greater than 90 percent) of the milfod was
M. spécanem (Eurasian water milfodl), a spocies not native 8o North America. Euradan walcr
milfoll poses & threat 1o Be Rake's plant diversity and recreational wsage, sinoe It possosaes
soveral characteriticn which provide it the potential 10 oulcompele native macropliyies and
seach neisance abuadance.  Stands of a sative milfoll spocies M. Acterepvbyilame (Beoodiead
water milfotl) were present off the Village of MeCullom Lake's beach. Unlie the eantic M.
picawe, B rative milfoll & e Bhely 10 pone & serious thueat by owlcompeting oher
native planes and speeading theoughout the ke (Tazik, pers, comas, 1990), Wisle Al spoccs
of water ovilfol peervide haitat Sor inseas. some cover for fsh (most peefor broad-keaved
pondwoeds. however), and waterforal somnctimes el ity fruit and folage, a dominance of
Berasien waier milfodl theoughoo a ke can destroy waterfowd Tabital (Webah, 198K)

The Noating deaved macrophiytes Nuhar adveas (speticadock) and NMwgpdava lvross (whie
waner 1y) were most abundara along the westem shove, typically prowing in waler deptha
of 34 foot and somctienes @ svsociaion with one another, A steall area of N, svderasy was
noted near e castom shore adiscost %0 e ywimming area o Poterson Park.  Alopedier,
hese 1w spocies cover appeonimasely 10 acees or 4 poscent of the lake's water surface,
They peovide shade and cover foe panfish, lupessouth bass, and sorthem ple. and their
soods are impontas 2 waterfowd food. The sicms and deaves of N, advess ae calen by
munkras and deer, and ity Nowens are 3 Grvorite food of muskmats. The rooes of N, aderosy
are often caten by maskrats and heaverx

Scivpws awericeaur (Bave-square bulnah) sad Soipas salidha (softsent Bulfush) were ihe
most sbendant emenpent aguatic plants.  These spocios wore fousd i scatiercd locations
along the shaseline (it s insesesting 10 note that photographs taken s the carly 1900 as well
as 1945 revead extensve aovas of bulnuh extonding into the lake) 1o penersl, Scinwa yp.
provide nesting habitar and cover for a whlie variety of binds and mammaly, ax well as
spawtsing and tarsery habicst for noshem pike and some other Tish species. Their autiets
are caten by waterfowt and ey bards; and meakeats, goese, and ywars cal (he Msroones and
sems. They are also impona in provideg shoredine crosion prosection.  Elcocharis
acioaderis (dendor spikonnh) was noted prissarily = the sosthwestem area of the lake.
Typhe spp. (cattails) were sparse.

1991
Toal macrophyte coverage was significandly sedecad in 1991, extimated at appeoaimately [
o 12 porcert. The majocity of coverage were the Naphar advens and Nyephoce ndeross
beds. No Chare was found, s Najay species wose scarce.  The nrow leaved pondweeds



(7. follogus, P. poctilivg, and P, peciinstan) were sestriciod 50 nearabows arcis and waece
dopths of no greater Ban | 10 2 fect, P follosa ad F. punis were souce. b °
pectinas was abendant i overal ancas aloeg the sowthem, wostorn, and ordiens dweeline.
The P. growvmcous population wak less (has half of what it had boos the provious you
(mppeoximancty |3 acres in 1990 ve 1.2 acres o 1900, saraer (Moatinglcal pondweed),
whech huad nod boom fousd s 1950, wars observed near shore immodiately cast of West Beach
Park. Mysiophyiiem species coverage dad nearly doubiad 0 aboet 444 acres. and vy
100 pescert of the popullstion was comprisod of Furasian waler milloll OM. sproasen)

The probabie came of the docreane s the abandance of submened aguatic planis was low
waler clanmy duning the period critical o cady-season plare prowih,  Several days of high
winds in Lee Apeilicardy May, 2 well a5 the domom-stimng acvity of carp. appeared o
Cause reswspoasion of bottons sodiments (Secchs teamparency « |S inches ot Sire 3, 18 inches
al She 2 on May 20 This lmied sualight penetration o the lake bosom, subsoquently
peeventing sebesersed macrophyte growsh in waser dopths mech preater than | %o 2 feet,
Plares with foating Ieaves (N odvene, N, tberosg, P nedoans, and . sasany) wese ot
prealy effecied by the low water transparency.  In fact, the localized sand of P sodisns
Jocatod aloag the noetiraesl shorcine spypedsed 10 have momeased its coverage slightly since
1990,

No water stilfiod (mcluding M. Aeseraphylim, broadleat waser milfod) was found n S anca
offshore from the Village of McOslion Lake's boach Cas ® bad s 19900 However, M.
spioanay (Burasian wiecr silfoil) had inceeased its range in the soatiwost portiom of S ke
and dlong the westem shore.  Bocasse M. gricave is able 30 photosyrabesize and prow 3
redagively low water tomperatuses, i prows apedly 10 S0 water sarface s ihe wpring al
coescgaently Can ostootgeie (he shower. growing. sabmonod pondwoods by overoppéng and
shading (Smith ot ol 1991). A milfodl spocies oot found in 1990 was collected along the
wesiem shore: M. sildricwm (noethern waser milfoil),  This malfodl does not Dave the
“aggrossively woody” prowih charscieriaics possessod by M. gpicawes, and theredors i 15 3
dediabic membor of the aguatic plant commeunily within McOullom Lake Only one plamt
could be foend, however.

Fisheries

Fisheries management programs a8 McCOsllon Lake have beoa conducicd by the Tllmois Deparument of
Comservation (IDOC) since 1952 The lake bas had 2 bistory of winter Shikills and snbalnced fisteries.
In 1952, Broce Mucsch, the region’s TDOC fbery tologing at the tme, noted that “fishing ... had already
been poor for & namber of years, dating back 1 two successive years Of winser kill, aferwheh canp
became atundar and game Tish oearly disappeancd” (Bowlin, 1975). Recosunendations were made W
install & “fish peool™ spillway, since oegh Tish such as carp were able 0 swim upstrcam from the Fox
River and negotiate their way throagh the low level spillway o McQallom Lake dering periods of high
water, Severad allemgds %0 constnat such a splilway were made, dut the structures Biled %0 remain in
placo and carp contineod 10 gain access 30 the lake.  Since that tise, two rehabilaasons of the fsh

population wese made.

In August 1959, McOullom Lake bocanse the larpest lake in Bloois 10 Rave its fish population chemically
eelubilitged. As expecned, the majory of fuh killed woee carp and ssarsod crappee; bass and other game
fish wore spane. The lake was restocked with larpemosth buss, Nueglil. noahem pike, and channel
cafish Geowth and sepeoduction were considered eaceliont through 1962, A partial wisterkill cocenod
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in FOS2U63, dat thooe was Bairly pood servivial of desable fidh spocics and rasabers it Galing was i
boticr foo the neax few years than & lad been pwioe 30 sehuidlitathon

A second ocbabilitation useg G T tosicast otenone was conducied o Septaney 1970, Tollowesg a
incredse in O carp and docline In the game fish popelmions and ovenall spocies dreersity Reochong
with karpessouth b, sonhens pike, and chasncl canfish was compicted i 1975, and the Bie wak closed
10 Nishing unod Aegest 1972 By 1974, bass up 00 4 pounds and noahern piie up 00 12 pounds kad boon
reponed.  Another pantial Al cocwred over the winter of 197677, Sollowed by 2 severe wintorball
1979778, Abhough “severc.” the Kill was noe wal™ and o leadt some individaly of every spoces
sorvived (Brown, pers. comes. 1991),  The fishery bocasse pllespoech domioated by ke 1978, and
remained m such sntll the suld: 1980y when 2 Bupomooth bayblucpil spont fishery began jo establish
During the carly 1980s, the sumber of black bullhead (which had iniially boen introduced from uskrown
sources) Increasod dramatically, These fish kept water clanity bow by thelr botom stimeg  odag
activities, and as a result submergosd aguatic plart geowth decremod.  Although belibead rumbens
dwindled during the toid- 1 950x (doe 1 3 lack of mepeadection as well as compestion from blecgill aod
crappie). the carp popelation screased dering (s sasic time period. Cap rurmbers wose adoquaie 30 also
keep water clanty selatively low. The carp popelation romainad (irdy steady i susibers wiil 1990, when
the population soticestdy increased. In 1991, the population incroased substantially fo dormisese the bake »
fabery. Yellow toss were second in abundance as of the fall 1991 survey. s the lapomosth bas and
biwegill popelations were sbowing redoced susbhen ad sizes

Prososted Below are serrmianes of the 19751991 annual Tish population surveys and asaociaied commcn
and observations miade by Harvey Biroun, TDOC Divncs § fisheries hisdogist.  Table 80 pwesenes fiah
wocked ot MeCulloss Lake siace 1975, and Table 41 surmanioes the sesalts of the fids population verveys
M50 conducnnd ance thal e

1978+ Apnil 14 stocked SO000 ponahens pike [y

»  seeveyed Apell 27-25 0 assows severity of winseril:  oolleaied 251 fish of 9 species; sull
pood pike popelation 1o provide good fishery, larpemosth ban, blucyill, and chasnc] cafish
popelations decimaed. large number yellow porch survived sad could pose prodléon if
population explodes

o Jene 23 socked 22.500 Larpomouth toss Dnpordings

o Ociober 26-27 servey foealiod 465 fish of § spocies: the pike fry stocked in Apnl kepe the
yousg of year porch snder control; bike now dommant pesciypile fisdery with bus/tuepidl
seboodinal:

1979 o Jense S srvey collocied 634 fish of M0 spocies: Back bullbead and yellow posch popalations

large

v June 7 siocked 25000 largomous bans lingerfnps

v survey condecied Ociober 1519 coliocsad 290 fah of K species.  Barpomiosth bhao s
tlscgill had reproduced but aumbers extramely low northem pike and pesch dedng well b
nocherns very slow-growdng: black bullbeads semewhu high in ramber, growing but sot
yel creating protlem; the lake's water Jevel was “Tell™ and Secchi tramparcecy = 7 feed
("chear % totom*x aguatic vepctation noted  Myrigplyrllees  sp-abandont,
Chare—abwmdare.  Nwphar  advess ~moderato,  Ngas  maving-—scarce,  Potsmopetn
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1952:

19%:

19%4:

servey of May 21-22 collocsed 551 fiah of 9 species: yellone porch (Somasant sioe 787 and
U7 and Mack belihead (averape size $:5.57) populations lape

wiocked TS.000 Ningerteg Muepdl on Seppomber 17

siocked 10UXN0 podcar sunfish lingeslags vo Ociober 17

Ocrober 2324 swrvey colloctod W2 fods of 7 species:  posch and Back ballheads will
rrnerous, Shough appeass sumber of Larper perch docreaned: signilicas increase i young
of year perch a5 compared 10 (81 1979 servey: beliheads showod continead prowth (sverage
siee 6.57) with oo wusting and 0 successfel reproduction: the smaller nosthers pke
increased approsmately ¥ ovor the seawoer, Larper norther, lncluding legal size (247)
[esent bt dominamt sice proup = 177, larpermouth boes and bloepll still resoor pan of sl
fah population —repeodecing bt limiiod mumder sarviving prodation

May 2529 survey totalled 6008 fish of 10 spockes:  tarpemosth tublecgill population
showed mcrease since May 1980, sgnicant incresse in yoeng of yoar perch, alhough
noahem pike should koop Sem under control,  large nember Black belibeads presert bt
pritsarily of ooc year class, pampldaseed senfish rumbers collectod consederably higher than
blecgdll; all sumfindy and peoch ratings are average Jo good (Is)

October 27:28 survey collecrod 375 fidh of § spocies (due 10 cobd waler and weather
conditior, few fish found aloag shorelne but rather towand conter of Like grosped near B
bottom—this  sieation Dxecfore biased the sample &5 compasd 10 previous yeans)
popelation of ke still expandng and magonly of species have grown o Larper size groups
theugh relative plempoess decremed; muany northom pike approaching logal sore (247) more
Dlecgill sumpled than pamplissced senfish but sample may be biased: sanfish popelation
gradealy Increasing @ bght of pike/posch dominated wiustion

May 27-25 survey collected 952 fah of 12 species and 3 hybed senlish: average see of 38
major spechos increasing but senfivh aad perch growth slower; condition nmisgs also lower
than in 1951, ovenll popaiasion beginming o stabilioe since sevese winterkill of 197778
stocked morthem pike sow comig o legal size; bellhead popelation primarily of ome year
class, and their botiom -stimmg activity has prompod plankios Moo with resultant docroise
n weed growilc  aquanic vegetation sull considerad “cxcossree”, susfinh and pesch
mticipanod 0 grow o desstable wee

n Maxh Ciy of McHenwy sad lllinois Depaunere of Cosservation onlerod indo 2
coopermive Puhery Masagement Agrocment for MoQullom Lake (see Appendix C)
srvey Oaobter 26-27 collecied 260 fish of 12 gecies  largersouhh hass popelstion
oxpanding ad mose divenified size poups appearing-—nearty all in woverage o good
condition; tluegll popslation isproving and sow domisating (e pemnpkinscods; average
sixe of yellow perch Increasing: dominart sizo and magonity of both Bluegil aad pesch
Bacvestabic, northem pike sumbers low and most over legal size (247)

October 29-30 servey coliocsed 335 fish of 12 speckes and 3 susfih hybeids:  Rarpomosth
bass populasion fair with yousg of yoar Sevegh adelt sires presens—all average 1o good
condition neing. compention betwoen bluegill and purmgkinsced populations has resulied in
docrease in Bluegill condmion, Meegill have incrased In size sinoe fall 1953 survey with
magority over 67 black crappée popalation expandieg; yellow pesch numbers selatively high
in e sl sices with condision ntings of poor 1 goods adult carp numbery greases since
1ast yeaw, repoetedly dve %0 childoen pranfemring fuh over She fish barmier doning the speing
rus noetheon pike nembors Jow

wockad Ocseber 30 with 6,200 S.inch charmel cnfish
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uss:

1987:

1989

socked M5 fingertng (77) noaem pike on June X0

October 1516 servey collocied 236 fish of 12 spocies and 2 sandinh hybruds: ovenall fish
popelation will inpeoviag. cpecally lvpomoud bass. bluegill, sl Back coappee; vanoes
yeur claises of Buns mow eepeesentad with moee Daving eneoscd adub sioos. bluegill and
crappie also mcreasad in woe wilth approcimascly 40 percest of blecgill 657 or grearer and
40 peroost of crapple 757 and over; nerthem ke popalation i sl few perch calleaad;
budihead population showed mo year class othor than same 7-8.5° groep, in poor condition

Sy 10 anckod 4900 charmed catfish, 3-8 faches in wre

survey Ocsober 1516 mtallod 256 fish of 14 species and a lybekd ssfinh pecien s
survey searly idestical 10 October 1985 survey. langemouts bass. Nuepll. and Black cappee
along with northorn ke imcroased in sice dince ladt year, various year classes of bass peesont
slihough sssalier sizes low In numbor (41 percent 13° and greatork 33 percost Necpill 6°
and larger, Black crappie increaing in siee with KD pescert & 7.57 or grester. of 6 nonbem
pike coliocted. 3 were degal sre (247) with Barpost &t 31° (6.21 Bk posch mumben &l low
with 8o young of year collocied. no young of year bBack baliheads colioosed and pogulation
dwindiing. ctomned calfish represernod in sevenal year classes up o 1457, yellow bass and
carp esablishing sipruficare populations. adageatc members of camp peosert 10 kaep waley
relapvcly tmad (1527 Seocts sramparency) as bullheads have heen dolng pord fow yoars

siocked Jaly 19 with 4,165 S-inch chanecd catlish

stocked Augeot 6 with 245 100nch ronhem pice

October 5415 wervey colleciod 294 fish of 12 spocses and a hybad sunfid varnous species
Incheding black coppese and yellow bass now prosert in seflicient mambers 1o imeres)
stglerc bosh yellow hass and rock bess inrodeced by sndaows sosrccs. o sorhom peke
coliocted though still preserst in low sumbers: larpomouth hass and tluepdl popelations: pood
with bass up %0 1557 and Nuoegill 10 77 collected; belihead populstion neardy gooe and heing
regdaced by anonad charesel caifish ockiags. of which soveral year classes now mepeeseriod
and dcusable size fish peesent; no young of year carp collecied bet significant number adelts
presene. Soocts transparency = 147

Jume 23 sockod 17 10-inch nonhesn peke

July 6 stocked 2426 Smch nonbem pike

Ocwoter 6-7 survey collecied 238 fish of 11 speckex seselis simla 10 1987 survey escept
sipnificantly Nigher tumber yellow bass collectad, more nonhem pike of vanous sises
Obuerved

April § stocked 7350 S<nch charect catfish

July 20 socked 2,543 S.inch monthem pike

August X stocked 1675 S-inch chasnel cufah

sunvey October 3 and 4 colleciod $65 flah of 13 specios and a lpbnd sunfidy. yellow e
and black ceappie still peesend in sullickent numbers and of suflicient siee %o inferest anghers,
yellow tans have tendency o overpopalane in 3.5 inch mnge, though net yet huppensd in
MoCullom Lake: 4 noabem pie collectad and sbowing some survival of @ stocked
fegedings, lugesosth boss and blsegill populsons good wieth vanoss year clascs
repousosied Dol specios had very secceiaful sependection this year, black crappee also
successfel spawn and sieadily mcreasig in rumber; Nack bellheads noarly pore. chasecl
catfish corminue 10 be sopeescaied by sevenal year classes and many are of desisabio siae:
carp popedanion (ncreasing —have had several sucoesafel sporves and recroitment, the lake’s
water Jevel wan "1 St low”™; Secchd clamty = 667 aguatc vepetation nosed  Nakes
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maving —abwnded, Vocawugenow  pectisatey —modcrie.  Naphar  avene - modora
Nywphaea tvbereso — modderate, FMocamageton cripao —scaeoe. Fodvreedon richandiont
|possitdy actually . prasderus |- scarce
1990 stockod June 22 with 2008 6-inch nosthemn pike
soocked July 18 with 1225 Sqdnch nosthem pibc
wocked September 10 with 6,125 S.inch chunncd catfioh
October 4-3 survey colloctod 1M fah of 1] specion: except for Increme 10 canp mumihors,
overall Ty popelation has been improving dering last several years, yellow bo and hlack
crappee remain of wificient siee and manber for angler oot yellow buns has domanant
proup betwoen 3467 and 6.4% northom plke consinee 1o show Some secoess with annead
fingerting siockings: largemouth bass and bluegill populatioss good with bass up 10 227 (5.6
) and Blecgill op 10 64" coliocsad perch mumbers romain low and 1m0 yousg of year
fosnd: onlly 1 bullbhead colloctod. chumnced catfinh year classes remain vaned and many we
of desinable caching size. the Incroasing member of carp are showing advene effacts by
contribsting %0 burbid water, Seochi masparency « 237

>0 5 W

1991+ secked 6125 Sdnch charmel catfish on Mly 24
o October 3-4 servey collecied 457 fish of 1] species: carp dominant, with magonty 1032
Inches i longsh: yellow baes socond o shusdance with dominet group 5277 larpomosth
bass and hlsegill populations showed reduced nembors and sises sixce 1990 servey. s
young of year Buns collocsed tie 14 novthem pike collocnod all peeator than 17°

Waterfowl, Shore Birds, and Other Berds Sighted

Bind species sighted by peoject seall during the coune of Be McCulion Lake sudy ncludod Be state-
eadangerod piod-Mlled grebe (Podibymbdus podicepr) a8 ompeey (Pandion bafisena), both sees in the
sosthwestern ares of the lake 1n mid-July 1990, Additionally. a growp of lems froguensmg Petenon Park
Boach feom Le June urtil Late Jaly 1990, and soen again on August 15, were Mentifiod as outher the state-
endangerod commen tem (Srermy Mrwdo) o Forder's tom (5. forsterd), Other spocies ofies sighied wese
groon howons, preat biee herons, and Lingfiders. The residens malland popalation appearod 1o b small
i musbers. A swan was observed In the western aova of the bake in mid-October 1950 and again 0
spring 1991, A wostend resident noted Thue Sour swans had residod at MoCsliom Lake during the crmise
sunumner of 1989,

During the sprng 1991 stigratory scason, 0 estiteaiad 300 red-bicanted mergaseers were peesont on the
ke sed observed 10 be feasting om schools of small fish including Mucgill and yellow bass. Buflleheads
alvo wero ramenous, and sevend scaeps and a rediead duck were roted.  Alhough Cioada geese wess
pot observed by project dall, sesiderss Bave obnerved them oo the lake during the speing and all
migration periods. Oher migratory bnds noted by lakeside roudents fsclude ring-aecied decks, homed
protos, and coots. McCullom Lake is alwo @ fe Nyway of the stade-ondangerod sedhill crase (G
canadensis), and although they do nol appes 10 Wop over &t 1he lake, hundreds can be soom flying high
above dertag their spoiag and Tall migratons



TABLE 40

oo Dopanmont of Conservation Fah Stecking Recosd
MeCulom Lake, 1978 1591
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Part 2

Feasibility Study
of
McCullom Lake

McHenry County, Ilinois

INTRODUCTION

Pursuant % the indoemtation collecied and the comclusions derived from
the Diagnostic Study (Part 1) of this lake rexoeation stedy, a Feasitility
Study was wdenaken 10 ivestigae potontial abomatives for eosoning the
covirmomental Quality and erdoncing the secreasional and aestheti
qualities of McOullom Lake. The Unitod States Enviscesscntal Prosection
Ageocy funded SO percent of the stady wndor the Olean Lakes Program
(Section 314 of the Clean Waler ACt), with the remainisg SO percent
fundisng coneribuied by the Oty of McHermy, The sescanch sudy was
performad By the Nomhesaem lllmois Plasning Commission, with
assistance from the Oty of McHenry, The lllinois Envieornmontal
Protoction Agency was mespomsiie  for peant  adssiniwation  and
managoment
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EXISTING LAKE QUALITY PROBLEMS

By assessing the monitoving asd analyticed dada colleciad ander ihe Diagrenaic Seady sogether wah
ualemive ifommation gatherod from resadents, ke usors, and City stall, 3 nember of exbting probless
have boon sentified for MoCullom Lake. A meview of Shose probioms, as weoll @ their posentiol cauos,
fodlows hodow.

Turksd Waler

As noted previossly s the Diapwstic Siudy poion of this repon. MoCallom Lake's turtwdiny
Ccloudiness™) ix alfociad primarily by the presence of seapended solids soch as sl panicles, sessapended
bottom sediments, and both Rrving and dead plare and andmal mattor. During the lake's primcipal contact
recreaional use pertod (May twough Augut), the Lake's waser clanty (as messusall by a Seochd &)
vanod dgraficaraly, During 1990, the bke s water charity at Siie 2 (the docpest arca of the lake) averaged
52 inches dering e recreational use penod.  During this sane poskid i 1999, the water clanty averaged
43 inches. Alihough detaiod waler quakity data wis ool oollecied duting 1991, peegecs stalll and volenieer
menRors obwerved an average trssgoeency daring 1991 of abost 14 inches, and a dpificant mcrease in
the amount of suspended maner in the lake as compared 0 1990 Discussions with ke wsers indicated
thae waser clarty ofien vanes over the years, with ciearer conditions ssually sssoceod with yean of
heavier macrophyte growth. Many agreed that clarily conditioes 1 1991 were She wond s recerl yean
Lake usors in diroct comtact with the wator, such as swunmors and boand sallors, were smost offendod by
the beowin, green, OF “marky™ waler appeamnce.

Potontial casscs for sertid water in McCOulion Lake inciode the following:

" phpeplinition (alpae) prowth: Algac growth s stiesglated by higher concertrations of sutrients,
notably phosphorus, in the lake water. Increased netrient loadings from wasershed nunofl, septic
sysiem inflows, and releame (rom depostiod o ressspended botiom sedissents may acoclerate algac
prowth 0 “bleom” proportions.  Reduced competition for available notrieres (rom macrophytes
which stilize mericons diroctly from the waler, woch & Chare. can Jead 1o higher levels of

phytoplankion prowes
= bomem sediment ressapennion: Botiom sediments Sstutad by wind, waves, sl carp fooding

activay will sedece waser clanty. Fine-grained pasticles, particulardy clay, may renain waspendod
i Be water codumin for exnendad penods of tne.

o watershad rawoffs Storawaser nmoll from watenhed areas, panticularty agrcsltural ow crop
ficids and comstrection sites m wrban arcas, will tEanspont oeganic matter and Inorganic sodl
porticles 10 e lake

Shallow Water Depths

Compared to other glacial lakes i the segon. McCullom Lake's average water dopth (4.4 foet) &
relatively shallow. Shallow kikes see mone seaceptble 10 some bike marapoment problems, vech ax



«  Nogem sofimeny resurpension is greates i shallow Lakoes Because the Toroes of wiesd scovas Lage
open Dosdies of waer (such as McCulom ko) oo cause apitation along the sedimentwates
ierface 8 depiin of six of moee foel

®  Roosed ssecrophoie growih s simehand bocaess 3 preator proportions of he Like botlom i in
wiificierely stullow water such Do sundight can reach the plart soodlings oo e Like bokom

®  Digolved gxypes feveds In a ke are affectod by waser depih.  In the summner. MocCullomn Lake
s vafficieraly shallow fhus it does not stratify. and honce does et develop oxypen deficiencics
® the bottoms watere.  However, s B winger, a lange arca of oxygendomanding ke botios
relative % 2 dallow lake's smaller amoust of oxyposated waler, makes dhallow Lies pamicslaely

spsceptible 1 dioodved oxypen depletion and consegqeent winder fishkals,

& Waler Jemperanures in shallow lakes derng the sermmer are hugher md ey wlebil (e growih
andioe reproduction of desinable fuh species.  Waker lomponateess within Be docpedt aeea of
McCsliom Lake (the vicinity of Samsplisg Sac 2) were cooker than surface lemperaurcs, bat were
still Bigher than those desired by some game fisd spocies.

8  Somy recreasonsd sctivities in McCulions Lake roquise cenain masimam water dogths. Saling
can be diffhicelt in areas boss than theoe % four foct deep because of the rik of huving comerboasds
g aground.  Also, motorboating n waser depths loss thas two o Beve foct deep (depending
on e exiension of e nolor o the waler) Can damage the cagioe’s dorectien anddor hoesng

Sedimentation

The current rate of sedanem accemebation (n McCullom Lake from extormad sources is approcimancly
132.7 tons (13) cublc yaody) per year, Specad evenly over the antine Take dosom, his accemuianon e
oquates 10 approximanely 0.004 iaches per year, of coe inch every 250 years. Though this acosmulation
eale i extracodinanly small companed 1o most other lakes in nodheasiern [lmob, some Jocal residenss
have repoeted misch preater faes of sodiment acosmelation in certam arcas of the ko, particularly along
the westem and norttrwestom shorchine arcas. Whille it & not possible 00 plnposst e source of these
sedissents o 10 precisely measure he raie of accumulation during thes stiady’s timefeame, it s guile
possitdo that some sodiment deposits sre shifling within e lake and accumulating unevenly dec 1o subtle
wind-infuced curmests within B lake, Sodimentation i« also accelerastad by deposition of dead algac, and
in sseas of deme macroptyie growth fom the accusalation of dead plet maserial

Colonkzation by Exaotic Aguatic Vegotation

The peesence of the reisance ageatic plant specses Mprfopddlm gricates (Eurasian water milfodl) was
documented Guring the course of this sady In 1990 Gapprovimaiely 244 acees of like coverage) and again
in 1991 (apgronimalely 4% acees of lake coverage). Reports from the Hlinols Deparsmere of Comervation
documert @e presence of one or moee wpecies of Myriplyles o far back as 19799, Thoegh
differentistion among the varioes species of Alyviopipdln s somcwhal &fficel, if fe IDOC
dentifications are accurale $en this tubsmce tus teen present in MoCuliom Lake for some e, The
primary ressom why AL guicanues Is Conskdonnd 3 exmme muance spocies 1 its prolidfic ree of growth
and speead. Oftentimes, the plant will complesely dorinaie 3 lake’s vegetative community and oblerate
most ative plast species.  This reduction in plast specios divenity in fum affects @ dversity of the
Rake's other apsatic life.  Feetennore, M, spicansm exhibins a growsds patters disnuptive 10 masy fonns
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Of tive and passive socreamion. A majenty of the plant s teontans (s usgally Socnd 3 o mean e wrlace,
thereby effectively disnupting mosaating, salling. fistung. swimmsing. as well as the acuhetics of e
hake's snface. Be nontheastem Iinols, ax s B0 case for much of S noahern Uniod States, ihe invasion
of M. sphcatam hun Been widapeead.  Some leles huve espenonced MO percent coverage af the peak ol
the growing scason. M. spvoanes’ s romarkatic prowih caie ussally means that once the pla fas boos
introduced 5o & lake, 11 seldom is toore than a fow yoars henoe boloss muisance evels of groweh ae soen
Tho plart’s almost inidou rae of specad within a Leke & in part Gue 10 Bx ability 0o speout 2 new plasdt
from cven a very thay plant fragmont.  Menoe, M. gvoates plants beoken apan by waleecrafl and other
rocreational activitics cam be inadvensrely transponed o doh 1o romons arcan of the ke whese they e
then develop moots and stat 3 new oolony

Excessive Aquatic Vegetation Growih

During 1990, apgroximaiely 30 porcent of the lakebod supponad aguatic plast growth, while in 1995, ondy
shout 1100 12 percent of the bikebod was supporming plasts.  Desiag both years, (he o8t donse stands
of vegetation wese fousd aloeg the souhwestens and westemn shorlines. Al times, wasercrall acoea 0
contral parts of (he bike from these dweclese areas wan Sfficall. Prior 10 this stsly. repoets from the
Hlisois Depaninest of Comernvation documeoniod extonsive macrphyie growth. Foe cuarsple, durieg 1581,
s tech a8 S0 porcent of the Lakehod sepponed plast prowdh. Lakeshoor residonts roport fhat ihe prowih
of plares in McOullom Lake poncrally has been irvenely selated o plankionic algac grownic thae e,
during yean with deroe plam growth there was chear wator, and during yean of Jesscr plant promih these
was more agae,  These soenewht raturdd cydies in vegetation growilh may wamasd some deproe of
vegetation control in the lake. Vepetasion control may almost conainly be needed If lake mamapermont
sratcgics peased lowands redecng (hymplekion bloosss and hotiomn sndissest sevmponsion  ae
implomented in e felure

The genend shallowness of MoCullom Lake makes it parmicularly sescepuble 0 dissolved oxypon
depiction and comsequent fshikill during periods of lco cover in B winter. Unfonusately, monaday b
ussally Mghost asong sadive specics and those most peized by anglers. such o bass and piice. As 2 rosslt,
lakes which experience froguent wierkills ofion bocome dominaled by loxs desieablie species. Adbough
a Tkl ban ool been documiented by the IDOC since the winter of 1977/78, the lake's rocont pood
foomne cam be Swpely cxplamed by the celatively modense winters and below avenge anddor non-

soowfall in recent years. Bocasne sumlight has been able 1o effectively pensinde the saorw and
toe covering ihe bake, plaskoonic algac growing i the kake bedow the oo faper have Boen able 10 roplonish
dissolved oxypen Jevels in the lake theough the photosynthetic peocess.  Fishicdls have been reconded s
the late 19405 and carly 19505, Pamial winterkills woro documentiod in the winlers of 196263, 1976777,
o Ouring 1977778 when there wis & severe wintertill.  Based on B lake's history of wisterkills and
its inheront vulnoratsiity 10 winserkill, @ is dikely that the neat hands winter will cause a moderate 10 severe
dicoll of fah.
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Degraded Feshery

Ax noted above = the decunadom of Sabbills, McCulom Lakie s mhoseraly prone o perode wintorkills
In rexponse 10 B consoguontial proliferatons of sough fish spocies, there tave Beon lake rehadslnsiions
wding a 1ish toxicant (n 1959 and again m 9N Each ionicam applcation was followed by 3 resioching
peogram, The explosion in the belihead population in the T950s has now largely come 1o pass. However,
the October 199) fivh comsas is troudling s thee the previcusly small bes stabile population of the common
carp (an exstic. Invasive species) prolifecmed in the bike during 1991, This explosion of canp i Mely
reaponible for the observed incsease in barbidity and plardaonic aligae s woll as the overd! sduction In
rooted and bottoes-dwelling macrophyte plants duming 1991 Now tha @he carp Bave 1aken such a strong
position within the Take"s fish community, i s Amost coram that this specios” growth will corsue 1o
spiral upreards untl it complesely dominaes the fishery. Bocawse of the curremm exiont of the cap's
Ivasion, the cnly practical manapomnent approach would be 10 once apan condudt & complele cnadicatng
elforr.  Ouher companion like managemont inltiatives, together with an aggressive program of physical
barriers ared peblic afucation, could make tis rehabilitaion offon much lorgerlived San provioas
anempts.

Lake Aesthefics

A majority of hake users expressang an opision Inficated Ban S genorad acubetic guality of MoCullom
Lake wan good. Problerts expencnced o some ofher lakes, such i odors or expansive maes of floasng
plants and alpae, are 1ot commmon @ McOullom Lake. Al tenes, however, grocsgbown waler turtadily
and accumulanion of “foam”™ along somo shorokng arcas may detract from B lake s acsthetic appeal. The
likely cauves of Barbid water wese explained s canlier secthons. Shoveline accumulation of foam 1s most
often the sesull of Organic ackdy & likc wator (wisch are produced in e Sooompasition of algac and other
ooganic mater) coming In contact with siny colloidal-sised particles (sech as may be found in dayey
), Otwervations of foan sloeg the lakeshore peneraily comcidod with those comditions, with foam
formasion boing most prevalent alosg sandy aeas on (he cast and nontheast shoeelines (dee 10 the
prevaling westerdy and sosthwesierly windsh. It doos not appear Bcely tha the foamn formation can he
atiribsted 10 mallunctiosing scptic sysions (and comsoguent disect soapdetergent inputs) due o the
dilution factor which the lake water provides.  However, this peogect’s isvestigations wese usable 10
Mentify an aralyticl procedere which codd conclusively nde ot the possitality of septic influeaces on
foam formanon. parsicelasty = localieed arcas of the Lake.
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OBJECTIVES OF THE McCULLOM LAKE MANAGEMENT PLAN

A well-conceived lake mamgomont plan restones ) prosacts e lake's hemeficial wes. Thse oas

inchado culteral uses swch as swiesming, fishing. and acsthetion—ax well o ervinomnental guality wes

sach as fesh and wildlife habvite sad water guality. To delp gusde the MoCuliorn Lake managomont plan’'s

developenent, a series of o objectives were doveloped. These objectives wore derrved in conuliation

with Oty stalf, Jake homoowners, and Like esens.

The following lake guality and secroamional ese objectives huve toon ideetifiod for MeCullom |ake.
L Tmpeove witer charity for acxthetion, vwimming and othor wasorn-consact activites,

2. Ersdicae invasive cunic plug and animal specics, sotably Myriaphollem svoatem
(Bursdan water mitiodl) and Cypwiases carpro (common canp).

1, Peomote specics dvensity and overall absestenco of sacophyios Ccomistont with a
Balanced ccosywem

™, Esharce the lake's plant and animal wildlife habaae opponumities
#5. Protoote pubiic health by seducing bacteral conmassination of ke walker,
0, Reduce the sk of Nish wisterkill,

7. Endunce feture ke stanagement opportuntics lwough putéic ontity acqeedtion of

5. Endance the guality of boatisg and fishing opportustios.
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ALTERNATIVES FOR ACHIEVING
THE LAKE MANAGEMENT PLAN OBJECTIVES

OBJECTIVE ¥1:  Improve water clavity for aexthetics, swisvaving, and ather water-contoct

Agricultural Land Management

Of the 1319 acres of apriculiund Land in the McCullon Lake wanondaod, approsimescty 60,6 acees v
in tilled row crop prodection. Soil erodcs from Biese tilled ascas o 4 exe of between 1.5 and 107 oo
per scre per year. Alhough some of the eroded soil is trapped In depeessional arcas within e
waterdhod, an oxtimated 69 10ma of safiment from apncoliurad land usos roaches the Lke cach year
Ahout 33 peroest of B sodimens delivesed 1o the lake froes its wasershad is smritatabie 10 agricstiunl
sources. Phaosponas has a igh afiney for beosmng adearbad oo these sl pamcies, sech o
rroded soll is the principel rampon mectonise for agricsltural phosphonn i S McCullon Lake
watendhed.

Apriculieral il cronion and petriesl comeod Sanegics appropaiae for McCsllons Lake incleds

& coroervation tillage practices 00 e Cropped amas skh s so-till plakeg, decoosausan ol
phorwing sp-and-doren e land slope, andior leaving higher snounes of crop reskdue on the wil
surface:

® cropping practices whisch redece sedinent and nuinent export, such 25 CIOP Eation oF Comvenion
0 entirely cower crogm (vech as hay),

® jexting of woll mtsiene Jevels 1 cnsere that osly the misinrem amount Of fomucr manenis arne
appiied, thereby lessoning matricnd Contamsination of surface ranoll as welll as proundwater

& maintenance of Sopressional arcas and grassed buffer xones M the dostsiope adpe of fields %
encourage deposition of sediment In siommwator menofl and macimioe waler infiliration: asd

® working with the Mclionry Cousty Soil and Water Comservation District, e USDA-Sod
Cosservation Service, and other agriceliural Tesource agencies 0 idermify and implement
Wppropriate host manapanert peaciiies.

Urban Construction Erodon Costrol

Land arcan underpoing construction in weban areas typecally aw chearod of all vepetation and kil
barrem.  Leflt unchocked, these areas can caperience enoemoes raes of soil croskon, sometimes
exceeding 100 or more tossacrelyear. Bocause of soll crosson’s potertial severity desing Combrecton
penods, ordisances have been developed for onforcoment by massicipal and county austhorities. The
innest of dese codinances i3 10 evees St oatly & imisiseumn anours of Land surface is daturbed. pectea
barres land sseas wih vegetaive or other peotoctive cover, and maximize seserton of cooded matenal

125



004 sch o by dopressional ssonpe o Tiler fabocs and wraw hale Barmiens, Thewe meanares showh)
e anpdomernad Somh in newly developing ancas as well as for redabiiation or reoommarscton witss

already-developed arcas

Watorshed arcas within the ity of Mcklonry are ssbiect 0 its Sodl Erosion asd Sedmostation Control
ondinunce (Chapier 28 of the City of McHoary Menicipal Code). The purpose of 8o onfiiance 1s.
" safepmird pevsons, prosect praperty, prevest domage & the exviroseiend, sl pvosose
she pudic wellare by paiding, repalaving, and contrafling e desipa, Cossrarnne, ase,
and spistenance of any develapment or ovher activity which distr s ar bveals the ool
e ooherwise resnlts in she movement of rarsh ow fand sinsared 1e e City of Mclleany ™

Soil cromon s sodiment conteld ordinances are designed 10 minisize the dogradation of tameral
walercoenses and siommwator conveyawe chamncls, water quality, and nateral cavirommenssl
characieristics.  The Nonbeastem [laols Manning Commission has pecpuead 3 “Moddd Sed Enneon
and Sodirnent Control Ovdinasce™ (NIPC, 1991) and has rocommendad its adoption by masicipalities
and cosnties s the acetheadem lllinois arca. A companion decussent, "Effectiveness of Urban Sodl
Erosion and Sedumere Controd Progrars in Nostheastern Hlisois (Dreber and Merx-Erwin, 1991)
provides funher descoption of dese programs sd a seview of (heir elfecevencss @ the region

The City of McHenry's oodinance chosely roscmbies $he NIPC model osfinance @ many ways. The
City osfinance possesses good enforcament suhority, 2o0d malniesance roguireronts. and imciados
wanor (eality and erviromenental bmpacts in its salemest of purpose.

There are, howewes, some provisions (n e ity oodinance which, If strongthenod, could peowide
nportant protection for cavirgeemnental uality s the McCulion Lake wisonded. The City ondinesce
specifically exciudos condaction activitics on residorial, commencial, or indusienal siles Jess than 236
acres insize. A magodity A not all - of the residential dovelopment 31 the as-yer undeveloped arcas
of e wasenshod wosld Skely be less than 246 acees, such that the benefits of this cedinance would not
be realeod i most developing residertial arcas. Mk commercial developencnt also is occurring on
aeeas smaller thus the 2¥5-acee catofl. To moee effectively achieve the goals of the Crty's ondinmce
and 10 provide further protection for McCuBlom Lake, the activities requinag & pemsit cosid be revised
w reflect the lngeage n the NIPC model ondinance (Section 4010

Q011 Awy land distwiing acainity e, clearing, gradieg, sripping, cxcavaton, AV or avy
cooshimation hereaf) thar will gffecs an arew in excess of S0O0 square feer,

4012 Any land disnwbieg acovity thar wil gifect an aree (0 cxcesy of 500 sguare foet f e
actvity & withie 25 feet of o loke, pond, stream, or werlamd. o

4013 Excavasison, fUl, er awy combimmon sheredy’ thar will exceed 100 calve yaral,

The Oity ondinance cnex, by reforence, O standasds and specifications contaiond in “Procedures and
Standands for Soil Erosion and Sodimentation Control in Northeastern Wlinods,” or what s commonly
callicd the “Geeen Book™ NIPC's model codinance dullkds upon the Geven Book's provisons and
recommends, In sme caos, more profective standeds and specifications. The NIPC ordisence™s
geldance is based on flebd experionce and recent investigations conduciod siace the Groen Book s
oripinal preguration.  Adoption of these requisements (Section 5000 of the NIPC model ondmance)
woeld provide forther prosection for MoCullom Lake 3 undeveloped areas in the wanershad expersence
urtanizaton
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Additaonal walenbod stanapessont hosefis would be realioad of ihe Villgge of MoCulloms Lake were
o alopt w0l eronion and sedancnt control tednance provisins as dacribed aove for e Oy, In
uracoporaod amas, city and villape satl coeld work wls the Mclterry Cosrey stall o implernend
sotl crosdon and sedunent conol regulasons 0 the MoeCullom Lake waershod whsh resomble
closely as posssble ihe proviosoem describod above.

Deainage Systems for Newly-Developing Areas

As additional watended arcas underpo resdential and comumencial developesond. I will be suportast
10 ensuro thal sedamernts, metricnts, off and grome, motals, and ofter pollstant Sxpon feoen these arcio
Is minimired. and that pro-<dovciopment drainage processes ase maintaned as moch as posible. The
Nonheastem Hlmois Planming Coreenission has progared 3 “Model Siommwamer Drasape and Detontion
Ovdinance™ (NIPC, 1990) and has secosmendad its adopeion by municipalitics and coanties in the
noescastern Hlinods region

The specific type of develogenent progpused and sne comdtions will in large part detemmine the most
appeopiate stomreader managonont peactices. The Sest Management Pravtive Guidebook fiv Urbean
Developweny (Dreher and Prece, 1992) provides a compeehensive overnview of developenent practioes
ad dralmage lechnigues %0 both misimice the cxport of pollstants and oduce chanpes 0 renol!
charactenistics. Schueler (1987) and other pubtlications seferenced in the Gasdebood provide additional
design guidance. These references and other comprehensive gandance which succead Bis work should
be comubied in dotermining the most cffective urhus nmoll comntrol practices for cach developmend
proposal In the watenhod  In genoral, however, the following practices should Be iscomeratod intn
all furure developroent activities witun the MeCullom Lake wanershod:

8 Unlize grassed seales and vegetated channels for sile drsnage m doferonce 10 curh and gutier andd
itnpervioss swrface-linad drsinageways. These vegetative approaches semove runoff trasportod
sodiments, retrionts, and other pollutanty; allow & grester degree of nateral waser infiltration: and
reduce both the total and peak discharge of stormwaser renof!,

® When sile condtions pommit, infiliration basios and renchos dhould he ctlioed 80 b melnicats
ind Feepraloed sofmems as well a redece sonn nned! volumes.  Under Moal conditions,
infiltration peactices have the potersial 10 searly seprodece nseral, pee-development hydmologic
conditions. Peak dachanges can be lesstned, grosndwater secharge and semmer hine flow levels
enfunced, st sonmwaler runolf volumes lessened. and streamtank erosion potential reduded.

Infltranon devices showdd be protected fomn oxcossive sodimend loads W0 provert clogging.
Craoed swalles and fiker @rips can be ssed s pee-treatment mecharnsns (0 trap sediments dedoee
they enter the indiltration device, Adough iediltration devices neod o be sied o relatively well
dninod sodls, caee st be takon t0 grovert groesdwater contamination.  Infiliration devices
percrally should not be sied i highly pommcable sods or gravel seams which are directly
comnecied 10 undertying aguifers. The bottor of infiliration dovices ahould generally be placed
a1 leant Beee foct above seasonad Mgh groundwater kevels.

& Wheee sodls are not sefficiensly poencabile or Shere s risk of proundwiatcs Contaminalion, defonlion
hasins designed for water qualy benefits should be reqeired. Wt basins which havo a pomancnt
pocd o least Broe foct doop are very effective for semoving setflabie solids and polbatants anached
10 those solids. Dy detention basins with 2 manshy wotland aeca near the outlet abso can be very
effoctive 3l removing pollutes.
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Dramapge Sysbems for Alrvady-Develsped Areas

I aseas which already have boen substantially developod, such 2 the Village of MeCullom Lake
cxiting bl e may preciude miallation of larger scake pciioes such as inditealion basss of we
ponds. Mowover, implementason of small scale infdication renches along roadads daches could
redece stonmwater nusoll. and sodimont and notriost oxpont e lake. Theough public cdecanon
efforts, tandomners could be encouraged 10 volentanly comstruct small berns or check dars across
thoir property’x drainage pattrways, The iafers would be 10 allow somporary ponsding of sonmwater
and cossequently cToase She amours of siomstwaler wiich bndileates ino the soil. Pording cosld te
dovipaad 30 occut within roadside swales, Llawrs, of vacam property. Care would noad 10 be eacrcised
% orsure tha adjacent propeny owsers of oadways woold soe be imendsod, or tha new, ownion-
peone charmels wosld not be inadvencntly ooaed

Keduce Nutrient Costributions from Septic Systerms

Removal or retatelitaton of septic systenns Jocaied in the MeCullom Lake wasershad Is nocessary 10
peevent funher advances of celiural cotrphication and safepeand againd the coevert peblic headih risk
of focal Bocseria odginagieg from Busuan wasies. The magor source of plaosghonus 10 the Like
originates from soptic sysiesss located within 300 oot of any rdotary of the shoreline of McCullon
Lake, exchading the sowerod homes in the Lakeland Subdivision along e south shoreline.  Elevased
Comtes of cotifomm bacteria from 3 human source were found eotering MeCulloms Lake fromn Tribmatasics
2and A From a bealth standpoing, these topats of baciona combined with inputs prodaced (rom Liko
hoveline dwellings crease potentially umafe conditives ¥ West End Park, Wesr Pask. and the Villago
of McCullom Lake Park. Conditions are safor al Fast Beach Park 3ad eves nwes w o Peterson Park
@ue 10 thetr inceeased distances Troes the Nigh conceatranon of seplic systoms Jocatod 10 the wost and
oonh of McOullom Lake. Mowever, docieriy cousts rede Bese beaches also may be high duong

particullardy wel yean,

Inspection of the nutricrt bodget (Table 38, page 104) reveals that the peimary source of phosphors
was sepsic leachate from seshkdcntial onsite wastowatos troasment systermy.  Fordiermoee, phasphoni
was found %0 be the limiting nutriens in the ke, As 2 resudt, any managomant offont %o corened pland
prowth i the lake would nocessitaie soduction of phorplonus kading. The caly “controllable”™ sources
of phosplorus originaee from surface numolf and sepek systems. The other sources of phosphorux for
the Like - asnosphoric deposition and istemsal regeneration —aee beyond the wealistie scope of the
McCullors Lake managesscnt plan and ac therefore considerad “uncontrolistie.”  When (he
“sncontrollablc” soseces are semoved Trom (he amalysis, the sepeic system contribation of phosphonus
0 McCullom Lake is found o be over SO poscers of (he resainng “comtmllable™ sowrces.
Furthermore, of the 206 pounds of phosphores loading per year atinbetable 1o septic sysems, 174
pounds (84 percent) origirascs @ the high imgact rone (all ossiie wasiowaler Beatment sysiems
locased within 300 foes of a snbutary or the lake), By clminsting septic system phosphons loading
foomn caly the 175 Bosses i the high Impact 7one sorved by septic systioms (32 poscent of all hoenes
within the watenshed), 3 roduction in phisphons Joading 0 the lake of 174 pounds por year could be
achieved. This redection sepresenss 3 43 peroont docsease in “controlilable™ phosphonus loadings, asd
# M percent decreme in combined "controlladle” and “wncontroBatle” phosphores inputs.

If only thane homes Jocasod walin the high impact sone were Gegeied, hactenal cortanineion ¥ the
lake could be seduced but not eliminased.  Failing septic systoms Jocated more datas 10 a teibutary
or B lake can conribute tacseria to roadude ditches, whech Ben can be transponed 10 the lake during
i cvents
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To procect the ong-ferss etvimemental guality of MoCullon Lake, and 80 pootocs (e Bealth asd salery
of 1he lake's recseational usors, thin study s concladed tha a magority of &) wptic syseses withan
the Ingh mpac cone osid be rotobiliioed, mplacod. o climinaied.  Several options e boen
sermilied:

mmmawmmmmmmdumm
wasershiod peohibat their use. In arcas where a high water tabic would saturate e septic sysiom.
mosnd and acrating sysioms av somotimos omployed 10 WAl 0D wasiowaler. A moand
sywicmn soguires Eling suitabde soils on 00p of the ground surface, providieg an easatunaied sod
rone 1o troat soptic offlecst.  An acrator sysiem reliex on the pumping of s o e scptic
sysioms o Create acrobec condithons that allow adoquase sreatment of sewage offluost.  Alceratnee
WRNCWES! Ireament sysicmns would be roquised for many aseas withes the Mgh impact sone due
10 & high water table. Homes in e MeCullon Lake watenherd dlomg (he Jower reaches of
Tributanos | and 2 and the Lakewood sebdvvision are kocaod in an anca where doeh Sagh seasonal
and permancet waler tables exist. Mousd or acning sysiers would he mecded 1o treat wastes on
these sites (approciemstcly 300 tosses).  However, pooperly deugned and madniaiecd septic
systoms miay climisate the risk of bacworial contassnation bul may oot pecvent wlewme of
phosphonss 10 the lake, The cost Sor insallacion of this type of dltormusive Wasiowaior tneatment

system may appecach $7.000 per home,

Other septic sysiems m the Righ mpoact xone e g a5 close o e prosdwaler fable, ba o
have other comtramts, Mo of the rernaining 75 septic sywiomss that currestly reside willon the
high impact zo0e are uderdain by moderae 10 rapidiy peemcable sodls and have oxceeded the
typical Bife expeciancy of a septic sysiem Cesually 20 10 40 yoary). Restormion of these syssoms
woeld be watpect 10 the various selack roquiserents (Le., Salance of septic sysiem compononts
10 a woll. stecams, lako. or dwelling) as requised by the Public Health Ordemance for Mckienry
Courty, Dee %0 the sedack requirements and the small fot stzes peesore (genonally aboat one-
Quarter acee), insalagion of new oe-sile septic systams would be extremely difficels and costdy.
Furthormore. 1o facilitate efficient adsorption of phosphores, oplacoment of soptic fichd wodl with
new s0il would be neoded. The costs Sor redabilitating or replacing one of these sysiems Gan
rage up o $5.000.

Comsunity colloction systerms fhat trest sewage fron many hoses wing larpe-scale mound o
scrating systoms could bo inssaliod a soveral dies theoughout the watemdal,  Advarsages woeld
inchade the abslity 10 direct sewage Nows from wimsitabio souls on-site 10 2 land arca more sultabie
for tseatirent of wantewaler. Undortenaiely, a scarcity of sods susable for wasiewater (reatment
exist in the MoCullom Lake wasershed (soe Figure 14, pago 41), Consoguensly, solls would likely
noed 10 be hauded in from outside the waershod, Abo, Commumity sysioms Concentrating sewage
in an area near the lake say effectively chiminste the Bacterial problem, but in 2 shon thse solls
cosld become saturatod with phosphores and would then Bkely leach excomive phosphioess o the
lake, The cost per homse wosld De companbic 10 e cost Of Wealing Wasiowator on-sie

(appeoimmatcly $5.000 % $7.0000

For exiwing scptic systems, there are individeal homcowner actions thae can reduce the adverse
impacts from faling soptic sysioms, or increase the kagevily of a properdy-fancticaing sysen.
Varsous chemical and biological trearment packages, ofien avallablo a retad outlets or Swough
the mail, make claises 40 cloies oul 3 sepiic sysiem,  However, the effectivencss of these somadies
is vigoeousty dispeted In the sciendific community, s 301, use of these products has boen seen
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2 acrually make mamers worse fof some sysienss. The most effective sopric syssems remalios rely
oo contralling G quartity sl quality of waste Mlows aMering 1he sepoe sysicms

One of the most efective appeoaches Is 10 Mrwer the quastity of waser ihe Bosselodd ues each
day. Lower lows can be accomplishad by prompdy ropairng pipo and (e Seaks, masimicag
e wwe of Salrwashiers and Mundry machnes, swinching feom baths 0 orwers, andor imsaling
Now-rodsson devices in fixteres uoughost the howchold. Low.flow shower heads, fason
scranors, and sollet dams can be caaly instaliod. A comt-feoe semedy for 2 sodlet oo wtilizes a
water-filled, sealed, V- pallon plastic milk container placod in @ walor roserviif of a Bush todst
Thoso Bos-minimizing devices muy alvo roduce water heatiog Bills dexoape for remedivs barposng
e wilet) as well as cdoarical costs for mrweng the walker pump,

Modemn “low-llow” plunbiog latercs and wasking machines are cumerly avallable o costs
comnpanabie 10 taditional fxteres and mackines.  High guality tolkets of 1.6 galloss per flesh,
showerheads of 1S galloss per minute, sod front Joadmg washers esing 25 w 10 gallomm per cycle
are now available on e il madkct (Kewe, 19)  Garduge mapusine (in the
Jeuary/Febosary 1990 dssuc) comtains a Bt of efficiers tollets wold o e Usbied Suaes
Comumer Reports (Jaly 1985, March 1989, and Jully 1990) reviews comparsive fosts and
mansfacterers of wator-saviang showerheads, wahing moachines, and silets,

The beavy boads of orgasic matier penermod by parbage disposals can costniwse 10 clogping In
a sepoc system’s drain ficbd Benoe, exiding pactuge diposals dhould be @scomnecied w new
ssstallations should be discounnped. Finally. dee 1o the typically small size of soptic Larks scevng
elder homos, these tarks should be panpod by 2 peofesionad every twe 10 three years. For newer
homes in the MoCullom Lake watershed (five years obd or Jest), the septic tank pusiping schedale
may be cxacndad 0 every five yoars If the occupancy s § porsons o lew,

Unfortunascly, widospuead replacemscn and rehabeliason of septic systems has Bmiations,
Fancrional e expoctancios for the systoms could be as litthe 28 20 years and seldom reaches
beyond SO years. Temporary fadkres could oocur during extromcty wed yeany, such (hat some
phosphores trampon 10 the Lake, sbhough o & lower rate, would still oocur. A, soptic systems
outside of the high impact sone would continue 0 fall.  For these seasons, seweriag the entire
McOsllon Lake watented provides Bie best sliemative or treating domesiic sewage. Two
sewering acrmanves exist: 1) comnect all homes in the McCullom Lake walcodad cast of
Rimpwood Road 10 & conventional wasiewaser treatrsest facility. or 1) comnoct 33 Bomes m this
A10A %0 2 land treatment sysdem

W In onder 00 provide wastewator service 1o the
wnsewered bomes within the MceCQullom Lake watenbed cast of Ringwoond Road, 2 tresmmenm
facality caputle of scrving sppeoodmancly 1800 people, or approsimately 130000 gallons of
wastewater per day (0,08 mpd) would be requised. However, using populstion projections for the
Year 2010, an estirsasad 2500 peopie may nood 10 be served by the wasiowater reatment (aclily.
Cumendly, the two wasicwater plasts operating south of McHenry e near their tremment
capacities.  Therefose, & new wistowator treatment plast would seod %0 be comatrucied. In the
Master Plan for Woser, Wantewater, and Siovm Waser Systems for Mctenry (Bavier & Woodman,
1989), construction of a Duich Coeck wadiowaler treatment plant for 5,000 people is estimaned 10
cont over $33 millon  Appomioning this cost over 230 people in S MoCullen Lake
walershod yickdy 3 codt just over $1.5 suillion, or sbout $2.000 per howsehodd. 1f the costs for the
collection systom are Incheded (so¢ e nest soction on Lend Secatment for discussion of collection
systems costs), the sotal cost per houschold Is estimated & $3.000
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Land Trestment Lasd teatment sysioms gononally roquine 2 dind 0 2 hall of the capeal
cxpenditures reqeired by corvontional sewage treaoment lacilities and operating costs ofen are
much lower. A Lypecal land treatmcnt systom protaeals wanies Hurgh o sories of scrating Lipooos.
chionnaies the effiscet from Bo Lapoons, and winogucntly sioees he cllluens = & bolding poad
The metrent rich waler stored in the holding poad can e wsod 0 wmigase agnoaliurd Saed
foresied land, office park nf. or golf courses

Axde rom the smigation asd ferilizason bosefes, Lad trosmcre pandics the sowage oflioene.
recharges the gaoundwates ageifcrns, oosds less s windewater treamert plinds 10 maiaain, and
avoldy pourd source pollution % secciving werface waser bodees.  The comstruction of a land
eatment aolcy (ignoning fand acgeisition) would cost from $.5 %0 $1.0 millios w0 service the
population currently served by sepiic systons witha the McCullons Lake waershed east of
Ringwood Road. A land reatnent sysiens serving 2,300 people (1he projecied 2010 population)
would coot from $.7 10 $1.2 mion. The colloction systom for 2 Land treatmont facility wosld
require additioesd cxpenditunes (so0 laser Sscusion)  However, simall scale sysicnss sometanes
can be desgned with low capormdve pipes and joimte. potontially roducing Seir cond when
compared with collecsion syssems for comventional treamment Dacilities.

The cost of land soguaition Sor 3 land teatsecedl [aciity hos net boen ncludad in B¢ asalysis, in
parnt because some oiher land uwe 3t the facility ite cosld w0l be realiced  Nutnont-rich ¢/fhaer
from the dolSing pond could be used 10 Imigate and femilice agnculural Nelds, turf areas In
recreational of uiban pais, andi polf cosnes,  However, some land would Be lost 10 e
pretreatesendt acrating lagoons and for orage of (he proseated effoent. It & cxtemated ot
treasment of sewage for 2,300 poople (230000 gallons per day. or 0.23 mpd) wosld seqguire | acre
of Band for the acrping Lipocens, 13 acres for effucrn worape, and 60 acres for srigation.

Most lmponanely, Wrigated arcas must contan modenately pormeable solls and & peonanens
proundwater table af leat 510 foct bedow the Land surface and a scasomald high waker lable o less
thas 3 foet below the land surface. Muech of the agricultaral land In 2 corridor from McCOulom
Lake™s ouliet 0 Datch Creck 1o the Fox River comtain soils suitable for land weatmene. Typical
suitable soils include Fox and McHerey sill boame.  Oser sods along this comidor weee only
limited by a macginally Sigh wator fable but wemo adogeatoly pormacable.  Some engineering
dedgrs can overcome thes type of Bmitathon by sling fickds w0 lower the groundwater 1abde.

The largest caputad expenditure requined Sor reomditing the residential areas with contralinod
wasicwaer teatment would be fie consimaction of & collection sysem. Agproskmaiely 6,0 bocal

milex of §° pipe and |3 lioeal milex of 15° pipe would to roguinad 00 collect wastowator from
cxnting homes served by sepuc syssoms Jocased In the McOslions Lake wasended and 1o e cadl
of Ringwood Road (his ecludes the Flanden, Johmon, Spojoia, West Shore Boack, and
Lakewood subdividons, as well as the Village of McCullom Lake). Assuming sstallation costs,
mclofing mardodes, of $TO per foo Sor X7 pipe and $120 per oot for 157 pipe, total costs for the
collecton syvicm would be $3.2 milkon. In addition, commection of cach home 1 the collection
systomt would cont abowt $750. Considering that af presert 800 domes would be served by the
collection system, S estimated cost por bome woeld be $6,000.

Adding the cont of $1 millien requased for comstruction of 3 Land treatmene sysioms Incroases the
Cost 10 abowt $7000 per home. I assumcd that sy additiooal costs s a resell of fatuwe

eesidential developeonst would be bome by the developer.
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Otwiously, & comt of $7000 per booe is a lage Niancidl benden for 3 homeowsor and
municipality, bl & more reasnable whon one comiden the Cost of septic sysioos (genenlly from
SE.000 90 $7.000) and the advarsages that seworing offers. peatly Smiseshang the dacierial headt
e 0 reoreatioead weny of MoCulionm Lake. rodeang exoesave sulncnl mpsts, asd in um
excoessive algae and pladt peorstly, pestocong Bomcowners” potsble wells froes hgh levels ol
nitrates and bacierial contaminassvt. and provading many suwe yean Of ACwaps ireatment D
septic sysacmes.

Do Nothing Appreach I sotling is dooe 10 RCily S oumost (asiic waslowaner (ressnos
probloms, nod only will currend Impacts continue, but phosphonss and hacerial loading o the lake
will increase. To address future npacts 1o the lake, phosphons ading © the like was modeled
for condmions expecied during 20100 Utilizing the NIPC popsiation growth fosccand, quarter
section prowth ouimates were apportioncd 10 B¢ Righ and low impact aones. Bocause the high
mpact a00¢ s noarly saurod with residential snns, 2 population incscase of caly 7 pescent was
cdimaled.  However, due 10 the many parcels of open Land (ep. apricsiiurad and vacani
categories) & the bow impact soee, 3 stuch 3 Righer growsh e of 67 percont is estmaed. Sach
raphd prowth s ROw CCowming a5 B0 Mame Woods 1 sebdivision iy seder dovelopeent and
developrsont of MoCOullom Lake Gastons has boon secerely proposod,

Assuming thal the developmont of new homnes will utdine woplic systeres. mach mose PO
will be pencraied in the wasershod.  Also, exhiing bomes’ septic systoms will operaic e
officiontly s ey age. In the feture, sepeic Lank sesmoval of phosphonus mighe reduce from 18
percost M) pescert. For the portion of pluosphonss St remalned 10 mipse teough suls,
plosphons ressoval could redece from 73 peroost 0 55 poscers for well desined soils, asd Trom
68 poscere %0 45 percent foe poody dained sols. Under this scenano. phosphornes loading from
septic systoms 40 the lake would increase by 212 porcent 20 436 pousds per year in 2010 With
such 3 dramang increase in phosphones loadng. the fake conld experesco ypercutrophic waler
qualiey conditions and serious like use impalnnenss. Abso, elevasod bactonal coents in the lake
would ocour more froquendy.

Hemcowner Actions (0 Redwoe Nutriend Sediment Kunofl

The imgonance of indivadual actions By hameowners within the MoCullom Lake watershad cannot be
overemphastred. Lawn care, bndscaping. waler consumption habits, scptic sysiem misnienasce, s
wasie disposal G all be modifiod in ways which can mnpan bhesefies 0 the lake o lite or mo
inconvesience or cost 1o the homeowner, Figore 24 peoseats recomemendations whsch homoowners in
the MeCullom Lake watershed are encouraged 1o implemont (as doveloped by the York County Sodl
and Waser Comservation District and the Southern Maine Regional Flanning Commission),

Sofl Testing and Low/No-Fhosphorus Fertilizer Inithative
Ax notod caricr, application of femilieers 10 agriculirl lands should be procoded by sodl iosting in

order 1o maxanize <rop peoductivily while stinkmizing the expense and eoviroamontal Consoguenoes
of over-apphication.
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Foo revdential, comnmencial, ad ndoumnally owned lawn aecan. soll 1esting peww 0 sl
apptscation wil help 10 minimiee e capon of suarienes 10 the Like, 1 hun hoon fousd hat o Bresn
meod much less phosphonss San many comumercially-svailable forilizens comtabn. s fact, (F gries
mnknmu»u-n»mnm.mmmumumw
phosphores. Turf fertilizees usaally are & biend of the elerents milropes, pheopions. ad gt uss
A sertes of mambory is weed 10 denote the relative amounts of cach clement (By woight) witich the
product conaing: g a fommslation of “20-10-207 contaits 20 posoent nemogen, 10 percos
phoaphorss, and 20 peroent potassiom.  Smoo phosphorss is (he saont snponanl metrest with rospect
0 the guadity of McCulions Lake, e middie nsmbor (3117 in the peevioes exsnple) is of mos inmerest
from & lake manapemont penpective. A middle neober of "5 or less (s poscrally consderad W be
Sow i plosphonss, wiele 2 17 would sdicate a no-phosphones formalaion

No- and low phosphorss fertilizers are Becoming increasiogly popular becase of ihe secogrsn of
phosplona” advense impact %0 water rosouroos and e redeced need dec 10 MO homoomen
mulching their grass clippisgs. However, seiall avadadility of these fertilion is lmited in many ancas
Local retail ouicns within McMawy cmld be cncovraged 10 stock low- o no-plosphions
formalations, and 1he meschants carrying sach prodocts could he made known 0 the commarnay
theough newsdowers, Commurdty prougs, clc. 1 fhoee woe & Rack of renal slerou = [hese peoducts,
umyunmmma&hym«mm“iowmpuuu'uk
and distribution.

Streambank Stabilization

Urstadde and eroding tomks of the tribstanics 0 MoCullom Lake are an addiional source of mastncno
and sediment. The situtary chiannels for Sstrwatentiods | and 2 which dran arcas 10 the west of 8w
mnmmﬂ.mwlmwmmwumum The relative
lack of ground-covering vepetation s pricmarily the result of a domse oversiory canopy of trees and
shirbs. Whike the Jeaves from the overstory will roduce the eronive impact of falling rain, e canopy
dersity has bocome thick enough 5o a5 10 effectively shade out mont Juw-lying vegesasion akong the
chansed banks. The woes and sbwubs ase likely viewoed & vissad amenities by neighbonag
homeowaers, and conuribuse 1o wikdlifo tabitat divemity in the area. However. the unstable streamibond.
conditions created by the lack of groundcover along the banks &s contriduting 1 chusune] cruion, tunk
dumping, and nutrient and sediment Octivery © the lake. Panial remsoval of less desirablo soflwood
ees and pon native Evasve vegelaion, such as Esopeas tackhom (Rbamna coharnica) could
presceve e chasncls” viswal appeal while greadly increasing elr rodstance 10 coonices and
destabilization

Presedimentation Basins Alsog Tribetary Inflows

Beosides the watenhed controls proviously discansed whikh s designod % commd nutrients and
sodiments ot Bwlr wurce. asoider managomcnl stratogy wed in woene lake masagement progects
tevodves the removal of polhstants froes tibutary inflows cithor Along the wWatcrways of just prd 5o
tholr enlry port 30 the lake.

Such prevedincnaion basins (or “wer™ baxin) could be comtrucied along oee or all of B theee
poincipal tnbetary inflows o McCullom Lake. One appeoach would be 10 siie the basing jest prior 30
each tritemary's Inflow poist w0 the lake. The tasin shoeld be dosigned 8o trap B nusoll gencraned
fooen 2.year sonn (expeciod froguency of once every 2 years). To maximize $he polistant ressoval
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of thoe hasass, (hete are spocilic deupn standandy wiich would sead 30 he ncorqonsad (see Price asd
Dretr, 1991 Schaclor, 1957) scluding shallow neandhore aseas o encourage aquatic plare growih,
wetland spocies planting ocar he indet, and penedic romoval of accutdated salizasents from the ini
arca

To assess the posentlal Sor roducmg sedamens and other polistant indlows cranating (e Sebwalcnbed
I, ®e existing | S3-acre pond just sonthrwest of the intenoction of Risgwood Road and Shaoee Deive
was sodod, Appeocissascly T98 acrey of e Ssbwatenhod | drasisage soea could be made o low
o G pond  Aseaming e ogervioss surface area of S porcost ender devedoped  condibions
(primanily revidential ad sse withou! stoess sewers), » 2.year stons design would roguire abos 3.4
acre-foet of storage.  asad om iy analywas, I appoans that s pond i selficientdy sizad 10 peovide
waler quality benefias, ad 20 further modiDCation OF CXPASOn JPPCAS RCCONNTY,

An additioesd wol badn comstrucied in e Spojeia arca could ol wasendad cunodll wihin B
oonhwestenm portion of Sebwatershed 4 and the month<oreral and sonh-casden portions of
Subwatesdied 2. A 2-year woem design for ihe 173 ace inbutary arca would sequire approvinunely
2.1 acre-foot of “Hve™ stoeape. which oqesics 10 2 poad about 0.6 acees i does and § Soet doop. Abost
80 10 90 pesvent removal coald be expected for sodimaents and other sodimend-bound poldlutanes.

Phosplurus Procpetation or Tnactivation

Phosphosss peocipstation removes phuosphicoess frotn he Lake waler by addetg a corepound witeh by
with phosphones., procipiiates as a floc partcio, and then setthes % the Like bottoss.  Alanirum sulfale

i ofen wad bocase it stk its phosphones sorbieg adility over a selatively wide range of
ervirommental condtiom.  Dispenion of alamisess sulfate (oficn called alem) ko 3 lake can sesalt
0 extremely cieas wanor within a fow bours 10 3 fow dayx, The Doc partacios which seitle on the
oo carry with them inovganic and crganic panticles thal wese sespended in Be water, as well &
much of the ke water's phenploras. Depending on ihe dosage of alum added, the comsequent layer
of aluminem bydroside whikh now resides om the lake botiom may te tick enough %o Sorm a barrer
wisch lmpedes the redexe of sofiment-downd phosphonus 10 Be overlying lake water  Alum
treanments can reselt @ relatively dong-serm medactions of phosphones i Likes where inflorming sources
of phonpons huve been well comolied, and in lakes where waser dojehs, lake morphology.
macrophyto growd, reoational escy, and (lack of) bopem-fending fish minsnize sgitation of de
Selcate Noc hayer that s Iselating the sedimcnt-bound phosphores from the lake wator. [t should b
roted that soese secerl reseanch rsies guestions reganting the sppwopr deness of mtrodocing alsmisum
into the covesnment preen e lisks between Bt chamical and Alehcimer’s Discase.

Fly ash, ¢ sithome pastcies tapped by clecimsiatic precipiinces in the smokesacks of coal fired
pomerating plants, dos alsn hoom used = the past 30 peocipitale phosphionss in lake walers. However,
exgertmentation in recere yoars sugpests Ot fly ashes pose poaentially severe hacards %0 lakes and
roservoin, Potersial probdems include high pH of treated wilers, Sasolved oaypen depletion, release
of heavy metals. and clogging the breathing mecharsams or pliysical Cradhing of the hke™s ageatic life.
Comoguenely, spplication of fly sh Is considored 10 Cause more probiloms for Lakes thas I solves
{Cooke cf al. 1986).
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Herbicides

Hertwchdes have hoon widely used to control neisance free-toating plaskaons: alpae prowh for many
yeann Various chestical Cmgosnds containng copper e mxnl comim fe algac coresd (nclatng
agents have boon added in onder 10 masimiee copper’s fonke effect on dgae. Onidizing aposts may
e concereredy applied 5o raduce the possitsliy of a Tish kil caused by the rapid diendt of Lwge algac
populaticns and the consoguent depicticn of dissolved oxypen

Undoosnasely. it ks neasly snjossdie 10 Uea just & poakon of a ke sulforieg S netsance growih
of plankiosic algao (such as jest the swimeming beach arcas of McCullom Lake).  Comnl of suiseco
prowth typically ranges from a few days 10 a fow weoeks, so repeated applications aro waally
necessary, The eelatively high cost snd Srequency of troatiment needed, couplad with the potental
soicity of copper which accmmalates in B lake sedimenes, ronders the use of copper herbicides
porcrally mfcasible foe lomg term plarkionic algas control

Manual Removal of Floating Algae Mats

Somsetimes, comaln specios of algae (expocially biuegroos species) can apgrogale and S visible
foating or ssheserged chumgs.  Siece this fas sot been comumonplace ot McCuliom Lake, chermcal
hertsichdos 10 control this Tieited growth would not be wasrareed 3t the prescst time. Bsolased Noating
mats can be casly romoved from shore by using » garden sako of 2 screon most: affiaal 0 3 wooden
frame and hondic. This removal approach Is more complicatod. Mowever. when acoess is Ranited of

In emergent vogetation gromth arcas

Blomanipulaton

During recent years there has boon 3 comdderable incresse In reseanch %0 more fully sodentand the
of food web isteractions in a lake. Of particular relevance o McCullon Lake s a theory
which suggests that by increasing the abusdance of prodatory fish species (vach as bais and noahentl.
Sere will be 2 reducion In the number of plaskion <sting fidh (such 2s blueglll and crappic), whah
in e will allow a greser sbundance of sooplankton (which ot phteplaniooe algas) which will
comsequernddy reduce algac populatices. The theoey predicts Shat a lako with Jower algae populations
and groser waler clarity coald sesall.  However, this shoeld be talanced with e possible nood W
pesiodically restock peedasory fish (o %0 angling prossure, wintodill, cic), and the populason
reductions i somie fish spocies (e.g., blecgill and perch) which are valuod by scene aaglen.

Eradicate Bottoms-Feeding Fish Species

The feoding activities of tosom-feading fish can corantule preatly 10 Bie resusponsion of hotom
sedenents and the selease of sediment-bound mutricnts 1 the ovedying lake waler, Mamapessent
mmmmmammmuh-uummmm
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Promete Balanced Gromth of Lakebed Shiclding Plant Specics

wummwmwmidmnlmuuﬂns I BN 2o
oxample, approasmiacly SO porcent of e lake botiom vepponed Mgquanic plass. CAhare. & eanxdang
mumm-umuamwnmmm«pmanum
botloms CMmmhMﬁ*MJvmwuywmammm&me
MMMW.MMMWNMWMw
caesed by wind and waves of by hotiom-feodag fish actvity. Al in 1990, sasive spocies of S
(roviads) were commion s Be like. The groweh habits of aalads ane covmiderad desirable vince Uy
mammwmmmumnmimuuum-wmammw
impair the acxhetics of the lake surface, However, bocasne of the botioms covering growth habits of
CmuManvdydeum.mmnmugddwmm
sendight peactration 1o the lake botioss

m»-m-mmmmw-mmmm
plarktcesic algae populatioss Mounshod Charg andd Ngies populations neadty vasished, The saisarse
emw,ﬂmm-m'msqﬁly»umumm,mkmoum
capanded from aboul 2% acees in 1990, 10 abowut 4% acees in 1991,

mmlnmmtwuhemaumww“ specees will telp
mmwwmwmwhmummwmm
the lake for availabic plarg netoons. Effons o tedace the avalabiny of muoneres 10 plankiosic dlg
Mammwummmm).mm‘mcw

umnammnmmwlup-mummam
destaldde plast species.

Mtoriced Waterorafl Restrictions

Dee 10 Be staliow ruteee of McCOullom Lake (averige of 4.4 fect) mnd the sespocied selatioealup
mwmmumwmmauwwm
been in effoct for seotoetoats on McCsllom Lake. Ursid recertly, the impacts of motertacd waseronil
mmmuma-uympuymmumnm
m.mwmnmmmm-emmdmm
casod by motortzed wasercrall (Wagner, 1991 Madows, 19911 Among the impacts observed ao
Mmm,.wmmwmmmgd-mm
whﬂanmmotMM Factons xifecumg the dogree
ammum«mmmmm.m*wmdm
wmmwuwmwwuwormwwum

mm'-mmmumnmmmwu
rostrictions on wasercraft activity may holp prosect e kake's naoural coology. A sestriction on cngiee
Wﬂumﬂymnmmmm Larger ongmes can be opermed
mmmmmmmmm>uummmm
shorefine erosion and sproating of serslitive plant specics in nearshore ancas), Even smalll horsepowes
WMhmm-ﬂmmﬂhmﬁMc-mm
impacts.  Neverheless, there soems 1 be sone corselation botween larger cagines. Larper boaes, and
-umwaﬁmmaqmmm-m
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Bovides limitimg wascrcrall eagine sire aador spocd, (1 may e dosenmimad that ovnan arcan of the lake
could berefit froms operatiog sestrictions o evos complete exclusion of watercndt Foe example, arcas
of he lake which are very shallow. contmn solt fine-graned ongans sodunents, ey ide sesting anca
for wildhife. suppon paricstarty desinabie or arc/ondangerod pLNe speoes, oF ase in Chne posnisuly
80 eronive shoredines may he classifiod as “so-wahe” of "resmceed access” zones

Objective 81 A i Contrsd Shareline Eros

Another sounce of sodiments and marsents 10 2 ke & uncontsoiial crosion of shoreline arcas. Some
arcas of McCuBom Lake, voch a5 along moch of e westem shore, aro affoadod » preal deal of natsesl
peotection (roe shoeeline eroson. The shalfowncus of neanduore arcas hreak most waves woll hefore
they roach the shore, and cecrgy from the provalling wostorly and souwestcrly winds is direceed away
fooen the shorcline. Povmnately. nearly &l of the shoreline sumosnding McCOullom Lake is cither well
peotocied by ssch natural comditions. of by vepetative ssdioe pliysical barviens 11 crosion sowld
become 2 peoblemn in any sheecline aeas. 2 tumber of restorative and profective meases can be

ireplemenied.

Vegetative Growth i Nearshore Waler Areas

Bywhmmocmmnmmtmwmummu
substarially dissipated boforn they reach shore.  These plasts may be submenpert, foatieg, of
cmergent,  Native planss with strong ot sysiems stoukd be Brvored-—even planted - such =
Petamogeron pecrinang (sago pondweal). Sapivarks s, (amowheadl, Scrpas awericss (e
siqeane Dedrash), and Scivpuer validur (softutcrn bulnnh)

Vegetative Cover Along Shorehoes

Undissarbed nateral bke shoeelines are semarkably rosistant to storcling crouon, for (hey contain &
deroe, stncane weave of plants keaves, plane soots, orpaeic maner, and soll panticios. When shoeeline
arcas are devedoped, this nusarad line of defense is oflen romoved and sepdaced with G ad either prass
el oc onmamental landscaping. Unfomaaiely, the “new” shoseline is not noardy as soxivtanst 10 waves'
erusive forces, and an alarmng e of crosion ofien willl commence.  Therefose, the ot stratogy
wsally 5 © leave a bomk wailization bulfer of natenal vegetasion (s leaw 10 feet wide) along
darelines.  For shoceline arcas that have ascady teen dsturbed, stoop shoecland slopes should be
regraded 10 more gradusl dopes (at least X 1) and underain with a prosective peotentidie fabric which
exnends Info the wator, The arca should thes be roplamted with spoecies that huve decp, inricale moo
prorath patserms. Other physical bamens yuch a8 interspersed rocks and cobble can be bicadod into the
shorcline tn increane seabslity and creale a0 attractive “matural” shoecline agpearance.

Strectural Methods

I situaticnn where there |s severe shoosline crindon, vepetative sppeoaches alone may ho wables ©
prevent shoreling doss. Structesal burriers such as belkdeads (“seawaliy®), rock-filled gaion basken.
or baspe riprap (seck) may be nooded. Generally, structesal approaches shoeld be wsed caly 33 2 kil
pesort, since they tond 10 apgravaie cmsion probiians on adjacent peopenics and advenscly affect
neanshore aquatkc hatetat for plants and animals.
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ORJECTIVE 82:  Eradicate Inrasive Exotic Plant and Asimal Species, Nolably
Myriopylinm spicatum (Eurasien Water Mitfuil) and Cyprinus corpie
(Comman Carp)

Objective 82 Apgronch; Costred Eurasian Water Milfoil

As Inficated snder the discusson of aqeatic plares m Bo Sagrosts portion of thas repont, Eurasian
water milfoll UMyvieploilen piveven) poses & (e 10 McCullom Lake s plast Svenily sl
recseationsl woge.  Dee 10 the lake's shallownes, combised with potostial summer Secch
trasparencies of 4 1o 6 foet (= oteerved during 1959 and 19900, suntight adequane for plare growth
is able 10 penetnge %o McCullom Lake's deepest area, thes providing Eunsian waler muilfoll the
potertial 10 colenize the entee lake. Any dogroo of excessive prowth will seriere with swimmeng
a0d voating. roduce the quality of the spoet fshery, and dinvinish e acsdctic appead of McCaBionm
Lake. By keeping this nedsance spocics in check now, potenmally groator expendiares @ (he fulue,
both for stilfoil conod as well as Sor masrdaming 2 balanced fishery. can be avosded.

The proposed Eurastan water milfoil costrol prograe s made wp of thiee commpornets. 1) direcs in
lake controls, 2) seplanting of desirable mative species, and 3) peblic education sl swammco.
Because the majority of milfoil growsh is within aseas of $ho lake where he Like Bomom & not owned
num,.mwm»um-&mumnmwyamnqa
the in-lake activities progosed. Due 30 the presonce of the stale-cndasgered Fossmogelan prassness,
the Oty must infiorm the linots Deparrscnt of Conscrvasion, Division of Naural Heritage. of an
acticns which may adversely Impact tis spocies o itx dabital,  (More detailed Infomeation o By
“Endangerod Species Comulation Process” Is provided s Appeadia E),

Direct bn-Lake Contrels

Cormiderainn was given 0 mecchanical harvesting. hand and other mansal romoval methods, sadimen
remaoval and tillieg, sedinosst covers. and horbicids trratmenis. Mechasical harvesiing aquipmernt can
actually contridene %0 the speead of Exeasian milfoil Swoughout @e take, for even the saaliest of plast
fragments asc ablc 10 Sp0ut TOOLS. Hand Beld and small boat-sosniod darvesiers do not collect e
mﬁnl‘uﬂnmmalwwnmm«iww
equipment, Winds and curmonts can thes carry the fragments 10 proviousty uninfoded amas. Some
of the larpe mechanical harvesters 3¢ also usable %o operale in e shallow water deptis (0 which the
majpoity of the Pueastan milfoil is prowing s McCallom Lake.

The peoserd aceeage of milfod growth i McCullomn Lake i 800 great 10 jestify SCUBA removal by
hand a5 2 stand afono sochnigue, dse 10 i lime conseming rasere a5 well as Bgh cost if professons)
divers are used (Crosson, DeSsono, Sak, pers. comm. 1991). The Workshop on Mamagpemest of
Enraviay Warermilfor! tn Norshern Latinafes sponsorod by the Frodrwater Foendaton and Minnesot

of Nanural Resowrces in 1990, recommended SCUBA removal by hand only on sisex “less
than | acre, of [foe] widespread infestasions af low denstien ™ The workshop concladed that $is
lechrigque b laboe intensive and relatively expensive. For example, by assigning an average diver cost
of $30 per boer (Frestwater Foundation, 19X0), aa estimatod density of Furastan milfoll 3t § plet per
square yard, and a0 averspe pulling rate of 11 squase yards per howr (Crosson, pers. comm. 19913,
would take 440 man-tours 10 hand-harvest ooe acre (4540 plants) ot a cost of SI3200,  Volunecer
divers can be mad, however, it (s very rare S sach 2 group remains well-organieed. comsmisiod, arnl
enthusiastic (Crosson, pen, comes. 1991), Much caro must be takon w0 that plast Tragments aoe nol
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N0 e waser o peepagate chwewhere n B0 ke (IeSoona, pers. comum. 1991 Addbonally
volessicers may Bad it diNcul 10 docom Exeasian water milfid] from other desirabic miliolls O g
M. sabericw ), 3 well 2a (roes ofher agquatic plants which are cenilar in appearsnce 1o the miliods (e g
coontad - Ceravaphviton demersaon)

Dec 0 the high <ost of saterials (31,3750 for burag: sp 0 $E.7000cre for Aiboogiass V) plus
Entallation ($40-60000acre), the use of sodiment covens such as polyethylene, polyprogryiene. fiber-
glass, mybon, and burlap Is foasbic ondy In small aovas vk v around docks O =1 swimesing ancss

Banad upon 3 moview of the licratuee 3 B secommendations of several researchors, lmnologisis,
and certificd applicatoes, the best method for Purasian water ol comtrol s MeCallons Lake appean
0 te gplication of 24D |2AAchivophenony) acetic ackd] w arcas of concontned  gromth,
accompanied by hand-harvesting of iselated plargs. Herbicides have the advantage of Lilling the entire
plant, including the root. 24.D Is selective for milfoll: monocots (e.g., mamow-feaved pondwoods)
are nol alfecsad, and correct dosapges se¢ Below thal secded 10 kill dicoss such as Mies and beoad
beaved pondwoods (.. spamordock, varlable pomdweed) (Gotdnger, pen. comm, 1991)  Under
favoabie condaions, a 95 1o MO posoere decrcase in Perason milfioll o may be soom withn 2-3
weeks of 24.D wesmment. and full season contml s possibéie with secoessive amnead treatmients
(Frostrwater Foendation, 1990).

The Sormndagion secommended is the butosyethy | ester of 2,40, whih Is a grasalar fonu (irade nasse
Agua-Klcen®)  This peodect provales 2 gresier contat lime as compused W iguid formulations,
which can move away from the tarpet plarss 1oo geickly. Getvinger (pens. cooun, 1991) roconmends
A mninus of 24 © 36 hours contact time at | ppen.  If botom sediments aee comidered 100
focculert 30 cmute pood secoess with the prasadar Sormdation. a liguid dimethylamine saiy
Sormulation & recommendod (W 3 Sageid i used, betier resulis may be actueved with & sehsurface
spplication as opposed 00 a surface application, and an adjuvast is recommendod W0 Iprove e
Bguid's cormact time). There is somne concem tha isococtyl ewer fommulations (eg., Weadinae 115)
show more bicaccemslation than betacyethyl cater or ammine salt Sormulsions (Getdnges, pers. comm.
1991). However. no Jongtenn adverse impacts are expected feom the proper application of 2.4-D
In Gosages bedow labcled s, the hombicide i aot lonke %0 fish noc does it Dloacowmelate o
significast fevels.  The small amounes Bt accomslato @ fish following exposure are evidently
chminned 3 few days aher 2.4.D exposure cexses.  Riuks 10 duman health feom low levels of
carcinogonic imperies found In some 2.4-D sareples are comidered negligitie. Furthensore, eaposure
of secreasional wsers 30 water treated with 24D has not boos Sound 10 pose a signeficars risk (Winc
Degt, of Nt Res. 1990),

Application rates (pounds of active Ingrodient per acro) depend on soveral lacon inckadng water
temporatore and allalinity, and B voleme of water 10 be reated.  Previoes research sugpesied that
24D shoald be applied m the spring whon plasts aee yoeng s vigorossly growing.  However, there
is some secent evidence which suggests that Burasis water milfodl may be msore velnorable %o autsmn
2A-D spplications due 10 sctive sioeteg of catolydraies in e mots in peeparation for winker (Sak,
pers. comm. 19915

Tlmots sepulations rogqesse that aguatic chemacal application mus be perfoemad by & Boossed aguatic
herbicide applicaror. The cost is relatively high for the intiad treated acre, bul additonal acres are
billed & 2 sedeced cost. Based 00 an average conuacior rse of $250 per acre (Pullman, pers. comm
1991), 9 inal chemical spplicaion 0 S acres would com $E2500 Due 1o the myriad of
ewisoamental factors ot play a pant i the dogroe of secooss attsined thwough any herbacide
sppication, & is necesary 0 have an applicaion progean planmed for 2 80 3 wears (Getsinger, pors
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comat. 19910 iF e X 1o 4 yoars (Pellman, pers. commm. 19910 For exangle. assansog an it
spring 24D application was successld agains 5O percont of the milfoil growth, 2 [l gpplication
could ihercfiwe be made a half B oot of the ypving spplicason, or $625. Realuong tha sl »
able o grow under Ko Cover, acreage eaad Suning Ihe provious RIOWing seasn Can Teappon” o
even Ingreane over the course of & winter, and thes nocessame troamment The follmng spring

Progeciod ot conts of & 24D spplication program st McCullom Lake cmldd range Trom 3 low ol
$1.250100 the finst applicatam is compioncdy seccossful (highly slikely), up to $7.500 if two comiples
$-20m treatmenns ate nooded I cach year ower 2 thiee year persod. Assuming the Iaier “wont <’
scenano, $2.500 would be necded cach year,

Two 10 e woeks following 2.4.D application, B¢ treased aess hosld be geciod, along with the
remainder of the kake, and arcas of Euravian milfoll growth soted.  Hand semoval of solasod plams
by wading can be done whese water dopths and sebsirate condiions alhow.  Deeper stasds can be
hand-harvessod cither by snorkeling (ussally in op 10 3 feet of waser) o SCUBA &ving. Care ssun
be oken 8 pall up o tach of the mot mans ax posuble and, most importantly, 10 collect milllod
fragmertx. A fagment buenier, sech s fish net with a small mesh sepponed by buoys, can be placed
around the area in which pelling Is occumnming 10 collect drified fagmenes. The plasts ssus be disposod
of away from the lake 10 proven accidontal rogntry (they can be wsad ax garden mwlch).  Scanning of
B ke by boat should thes be done om of Jeast 3 monthly basis theoughou the prowing season, and
olated plants romoverd.

11 i extivnanod that MO person-tosrs winld be secded for lake mspocion and hand: pelling of Eurusen
water silfoll dusing the first year of the control plam. A1 a0 averspe professiosal diver cost of %0
per hoor (Freshwaler Fousdation, 1990), tes would oguate o0 $10.200 During ®e second yoar,
approvmaiely 290 person-hours a0¢ ostimatod, costing $K.700. The thisd year, 280 persons hours ase
ostimated M & oot of $T200. Thus, the cost for the marual semoval poetion of & J-yesr Euradan
waer milfoil costrol progeass & ewimaied 10 be $26, 100, Adding the herbicide treatment Sscuswed
shove, the otal cost wosld bo $33.,600. 1If digere. gualifiod volumecr labor could be allocmed 10 his
initiative, costs couldd be reduced by an estimacd 40 poscere. yielding a ol cou of appeosiem acly
$23.200 (inchading hesticide applications),

An aneual peogren of lake spection. muanal removal, and a-nceded 24-D applications should
continue padt e J-year plan prosented above. || is important 10 emphasioe Gl even in the cne of
ppareet erafication of Dweastas water milfoll from McCuilom Lake, anwual surveys should be
continesd o confimm its abwence. An antread inspection and hand-sessoval peogram wosld roquise a
misiroem of | persom-day per month (May through Sepecmsber), or approximasely S0 person hoars per
year at a cost of $1.50.

The use of Nundone (Irade name Sonar®) o control Mt growth s not secommended ot tis e
Unilike 24-D. Buridone Is non-sclective and therehry has the polensal 1o eradicaie 3 Like™s atire plas
population.  Alhough claims fove boen made that ow concemtrations of Bundone (U1 - 0,000 mgt)
are seleciive for milfod and s would ot seroesly alfect sative plant spocies, mo kaboralory
experimentalion has been conducied nor Bas this been demonitrated i Lakes in the nocthem segions
of the Unitod Staves with stmibar characseristics and aquatic plant popullasions 10 that of McCulion
Lake. The presence of the stae-ondasgered species Podamogeion gramaness (vanable pondwead)
within McCullors Lake makes this opton 100 maky 3 an experiment in flundone scloctivity.
Ferthommore, becasse Lurasian wator milfoll tkes advarage of disturtances 10 a system (Barko, pers
comun. 1991}, sech ax eradication of comgetitive species, the potential lovs of all submmered ageatic
plassts in the ke for even one growing scason may provide a “window of epporusity™ for further



spread of Purasiam water mitfod throughost McCelloe Lake. Howeves, shwald Ewcasian wasoe millfod]
toosene e doanimant spocies = McCullom Lake. cither in relapon 1 spocies divenily of percen
coverage, ihe wse of Muridooe may be comadennd

The scionce of Baramiss water slioll control continees 90 dovelop. I will be imgonam o o
abreat of new tochnigues, prodacts, and rescanch A peomising tochnigae currently endor sewanh
m«wummmummmmmm
mmmammuﬂmmmnmummmamm
aku'mmgmum.mMMumamumuwmmm‘ 1991

Replanting of Degrable Native Aquatic Plants

uwpmm«mmmmmmmmammmw
mmammmmunumhwcm.mmm.
pors. comm. 1991). Tubers of Fossmogefon pachisanc (sago poadweed) should be planted in Apal

lmwmmumuummmuuwontwmmm
every 12 10 18 mches (Engle. pors. comen, 1992). Preforabby, plansts should be placed = walcr depllo
of less thum one 1o Beoe fect (depending upon water clanty). P. pectimatir tubees, as woll as those of
P.WiMWNP.MM(WMMuumM
commercially, Thele cost & approximately $150 per 1000 wbers. I v eecommended that eoosgh
muw»mmsﬂudwumuwymnw-m
milfodl. Maﬂm&hydmmNm.nuwmmuﬂwwxu.
or $2.250. Labor conts would Bo determingd in pan by the amoest of time requised to phas the
peogram, order stock, and conduct actusl in-hake plarsing. An esimated 200 persoe-hours woeld be
noodad in botal. Mnmhhmolmmw.hwmmm The weal cost
of such a plarting project, thereSore, would be 250

MWMRWWMC&&MIMMMWNM
mmumywmmtmwmumuunﬁ-m
it i% known 1o be growing (Colwell, pers. comm. 1992). The llinots Endangered Species Protection
mmnnmmu'wmmlmuummum
mwumnumar.m)um P. richardion ad
wwmwuu-mmmm.mmmu
be availabie a8 S0k M.f.mmwr.MMmﬂM)mmm
rortheastern [linois area lakes. l(amddﬂun&mnuwmwy-
Nmammumwammmumm.
wamwamw.mm»n-mm-amuwmmyum
and gather, Bundle, and transport B cellings.

nmuwd.mmwmmm 7000 1o 14,000 shoots woukd
uwmuvmnmmmdthmmmem
wm«mmwmmmwammaammwm
Followisg coBiection, @e shoots can be bundled sxing 3 subber band, and the busdles weighted with
2 16 or 185-perny sail. An oxtimatod 160 adduonal person-hours would bo neaded %o carry oul s
Socal collection prograse. Assuming an average kiboe cost of $30 per hour, the colloction cost oquates
o 4800 Amgmcmdncm-nkwﬁuumvudlmmmm
uwmmmmmmwmuummuu-mmu
$12.600
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Public Education and Awareness

hm»mwwmmwdumdmmmlw i Bedpieg W
wumddwmmdul.apﬂkmdmdnmw&
unplemerecd, Mamﬂpmmmwaamm.mr
Wmmw-mmwmmwmmdnm

&meﬂm_mnmmd&Muma&wmnbyMw
oducaie the pebi. Informnation cas he sent wid the Oity s Padks and Recroation Dpartment progrum
regidration beoctures and beachipood pases. Disphays can be et wp al Tairs and festivabs, and school
curmiculum can addeess the ontire lopic of lake ecodogy. At McOsions Lake scll, sipns posted o
mmmmmnmmwmmmxm.
taall, and trailer before lasnching im0 e lake. Apremoats cas be mwade with the Village of
momwumwummmmunm»mupwum
at their respective baanches and lakeside parks. Addmionally. signs or beoys can be placed within the
lake near milfoid dnfosted arcas o notfy bouss 1o steer chear. Funthenmeee, Baikeside homeomners can
mmuwotmwnmwcmmammm
their shoeclme.

The *No-Actin” Option

A‘mymmd.m”muum-m-awwmymm
codonirasion of the entire Like bed. If this were %o occur, the potential cost of hoicide spplications
i the futere would Increase significastly. The esthnated onc-year cost b Lreat approximaely § acees
of mitfoll with 24-D is $2.500. Tho cost 1o teeal the entine lake with cither 2.4.D or flsrdone ranges
fooen $15.000 10 $20000 (Pullman and Sak. pers, comm. 1991).  Non-target aquatic plant species
would biely be affeceod, such a . gromiscus. Alloreands, 3 more exiensive (and honce moes conlly)
mmmmumhumwmmmwmmunm.m
m«ummmmmmonmmm\mmnz.m
mm)mwmmmynmummwmsm

m«ammwnmo’smwumwm.wwm
on an anosal tases. wly..www»am-m-m—wm
revedl in (he neod for up %o $60.000 in future expendiiures.

Lake Use and Lake Acoos Policies

Lake use and lake access policies will also affoct the exsent of wator milfoll growsh i the lake. It
twmmw';Mymmdﬁmmmuwm
the relatively low smoent of trallcrad-bos use. Wanor mitfoed specad has been closely comclased with
mmmmmmmmmmm To mduco
mmwuwmmmwy.mmammm
discourage insor-tlake tramspon of boats. Thits can be accomplished by allowing lake wers an easily-
accessible ares pear e lake & which they can chainfiack and store tholr boats, The avallability of
mmmmmmwmcmummuumm.
mwmmlwumwwnmmmmm
Mnuﬁlmwuw»uwmhmmamhum
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As discused previousty, (he abwsdance of Cyprives carpén (Common cap) s McCuliom Lake Ton
camnsod serious ocological disterbances and imbalances. Ay mocd in an carlier socmon acscrting
McCullom Lake's fisherics (see page §12), carp have booome geite abusdant o the past. To conect
the infextation. the lake has boen “kiliad” with chemical treatmenss of stenone =t 1959 and again »
199 Roterwne is derived from Be rool of S dcrris plast and is canlly distnbetod in 3 5 pervest
fornmdation. AL, tn provers the ssinsodection of carp o the lake duriog pesods of Mgh waer
levels in Dusch Crock. 2 fish hamer wan instaliad a8 the outhet of Mass® Poed,

The effectivencss of the suecacne applications appeans 10 tune boos good for o leant sovesal yean
following tesment.  However, froqeent winterkills (cassed by disobved axygen depletion) in
succeeding yean stresved Ghe garse flsh popelations, and wgaher with the reantroduction of camp and
mommammmwm‘mmmwmt.ma
botom feaders soom reboundod

mmmwhmmmnmnmuummm
of beliheads wiss beginming 10 dic off. These factons likely Bod %0 the increascd Like wiser clanty
obsorved during 1990, The 1991 fishories sunvey conducted by the lilinols Department of
Conservasion (1DOC) indicaied (hat the carp popalason in MoCullom Lake had sgnificardy ncreased,
which ceincides well with the greatly roduced wales transpasency observed derng 1991, Given the
“WMUMMMMWW'ommMWWMaMm
lake treaamcns of miendne 10 arcss of congregating caep (1o, stallow walers dering B0 carp spawT)
wouldd 6ot be effective.  Mansad removal of caep populations simdlar in magnitede 0 Dose of
McCullom Lake Bave peoven geocrally unstccessfeld in ofher Likes.  Scming peograms s ety
corfisad o stallow wasers, and the process has 2 low officiency,

A complete Ireatment with meomoac appean o be the caly viable maragemont approach  However.
in onder for the treatment 1 be ag-lasing in ies effect, consaderation st Be given 1o preventing fish

winerkills (cauend by diswived exypen dopletion) and extravdemary angler edaction ¢ (Sors 10 provest
the accidontal or enimentional reintroduection of carp o the lake.

Acconding 10 1DOC. an effective micnone tresanent should be conduciod dering the lind week of
September (Hrown, pers. comm. 1592). Rostocking of ihe Like could oocer during October, In eader
0 achieve a compiose kill, treasncrnt should Inchade (he entire lake, sl waler aseas within e
watershed. and all waler arcas downsareain of the kake (including Mass™ Pond) down 10 the liah harrier.
Becsuse of McCullons Lake's tubidity, an applicasion dosage of § ppen wosld be ncoded. The ol
amout of ssencoe (5 peroost formelation) needad 10 treat a his dosage would be about 2600

Soane dcad fish will fioat 10 the surface, though many ofien do rol. If possible, 3 community
effort could te onganiced %o remove (oating dead fish froen the like. This woeld redoce the amownd
of netrientx that e sedeased hack 1 the water Srcen the dead fish

No longom advene mpacts arc expecsed rom mlenons . Rotenone s noo-poosisiers and
therefore does a0t accumulae in the water, soil, planes, or surviving antmais. [t breaks dorwm rapidly;
hence, its ervirosmenesl significance does not oxcead one year. Deocks, pulls. and other binds would
mumwumwm(mnmmmumumw
oporations) duc 10 Jow tandcity. Iow intake, and low expossre.  Similary, the laxicity of micnone ¥
other wann-bicodad animals inchsdng cantle, dogs, cats, wildiude, and husians &s also very low aad no
polsoreng would sesult fom (ngesting rolenons.tresied walerns. Surviving fish Quickly climinato
potenone reskducs Sroe their body. Adult frogs and oher anphibians weuld not be seriously affecied.

14



m.wuummmumnmmmﬁmuuugnmn
sages are commonty fowsd in the scawn plannod for application (Septemben. Popwlations woalkd
begin %0 recover duning e following Brecding scanim. Rotenons is Righly senic 1o Sguatic msects,
w0 many indnidaals in populasons of st speoes may be Rilled Popelaoors may 1ake foom several
months 10 & yoar 10 rocover 10 their fomaer namden. Zooplardion ase also hghly suscopsible, bul
Rave been shown 10 qeickly ropopelate an arca when the tonicily ends, No ong-feem o shon-sem
effects on population abendance, Gominant specics, of species diversity Tave boos found. Soods.
cmmm,fmmummmmmmmmws Fish &
Wildlife Service, undated ).

The cost of the roserone chemmical, 3t 4 ceovert marked peice for bulk guantities of atost $10 pes
palon, would be approximately $98,3100 As pan of the Fuhery Manapement Agreament berwaen the
Crty of McHenty and IDOC. the microne application would be conducsod by 1DOC stafl, with
charge for Labor.

ORJECTIVE 83;  Prowaste Species Diversity and Oversll Abundance of Macrophyies
Consistent with a Balawced Ecosystem.

Masage Future Overabusdance of Macrophyres

As has been discusserd carfices, the eovdogy and secreatnnal uses of McCuilom |ake have mech 10 gain
from a maderaee, balanced community of native ageatsc macrophytes. 1 is Micely that isplementason
of recommended ke managessent sinalegics will resuk in redeced planksonic Algae sbundance. lesy
sofiment sevaspersion, and improved watcr clariry. Growm of moosod agatc plares can be expecied
10 be stiomsdated by the iacseased anournt of sundight which reaches the lake botom. Hopefully, mach
ammmnuhuumdnwn.mmwmmcm.
roviads, and pondwends. as wolll as fMoating-leaved species such as My pads. However, repoets (o
wmmummumwmmmam
macrophyte shenduce. In the feture, o macrophyte prowth ix foand 0 be in excess of ecological
m«ncuwmumm-a.mmmmm h
M&WMMW&.&WWMI&MMWW
maisance plarg prowth. excossive avallability of plast susrienes. Long-semm macrophyte control ca
uyumwmmmmmmmwwmum
falnents,

ummmmmmﬂkmmmm
sdvastages Oves OfheT manageinent straegies. Harvosting ogquipenesd cuts the plant stems bolow B
wator serface (uswally about § foet) and fhen gahers e comings by mecans of 3 conveyor sysiem.
When the harvester Wading asea is full. & setums 0 shore where e cuttings are oflloadod wd
rersoved for disposal. The aseal cxiers of plant costrol can be exactly Ssnited by oely harvesting in
pre Scsenmemed arca. Thiss is advantageous if these i concems abows removing desicablie stands of
plare growth, or If rarefendangered species could be impacied. Pantial Sarvesting of comaln arcas, sach
ahammamummmmmmmmu
greatly increase the anoure of saglercovetod “odpes™ along plant beds. Posential disadvastages 10
mmumnwumymmuammm
mancuvering (sech as around docks and rafts) Ilarveding may nead 10 he repealed 00c O mere Tanes
mmwnmammxmmummmmmmnmm
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te mabvenendy opteed and killd in the harvestng grocess.  Abo, harvesting i bhods of
umwm-mﬁ-umummﬂmu-mmauemmmmm.m
plaan, Some Sy plard (rapmenes (which are capahile of sprouting soots) will ineviably oxcage e
Barvestor belt and dol with the wind inko groviously unmiesied arcas

mum-cwmwnmmwpwmwnmmh
in ®e fusare, Herbickdes can kill the entisc plast, incheding the root. %t contaud is ollen achicved
for the entine seavcns, and scenctiones may extend o the following year, Shallow ancas arousd peers
can be casily treasnd However, hevasse the doad plangs romain in the lake. ostrome <aee mud be
taken in e lresment s planning and implernestation so that the Like s disolved oxypen lovels do mot
plammct from the sedden pulse of hackenal decomposition. Al it Is nearly mpossible o precesely
define the aoea 10 be tromed tince !¢ chemical may drsft within the lake after boing appliod

»m.mmwmmmmammpmunm
massal semoval. Ganden rakes can work Quite welll in cloaring weall arcas for swinming or amound
docks, WM-Mwmmp.manM“mu
esed In docper arcas Marial removal mefhods pose few eovimnmensal raks @ compared
hesticides. and they arc much cheaper and elfectrve han tarvesting in small arcas.  Agai, cxlrone
care mest be exescise when harvesting in milfoil-infesiod arcas.  Bocasse of the great pocontial for
mwmqwuummmymuummywwm
I

The wse of werile miplold grass Gaep (Cremapharyngodon Adelin) has boen spproved 10r aqealic
veprtaoon costrol i weee e inpoundments. Wowover, B¢ Jong-term ecological smpacts of these
voracious plartcating fah aro mot yef fully undersiood. Accordingly, socking of these fish in any of
the state’s matural glacial lakes. inchading McCulionm Lake, cumvertly Is prodibead.

OBJECTIVE #8:  Enhawce the Lake's Plant and Amiwal Wildlife Habttat Opportunities.

Controd of Eutasian wator médfoll and sehsoquont planting of native wienerpesd aqeanc planis.
wmamm-ﬂw»wmmmuwm
mmmm;ﬂummmwumumnm
waterforat, shore bisde and mammals. Maidenance of theee-sqeare and sofistern bolrmh, srrowhead.
mmmmmmum.mmmmam
w-wummmanmwmmmamm
and food. bt thaseline croskon prosection as well.

I order 10 emuse conmnued diversty, which not ool Is important (rom an coclopical ssandpolnt bee
mmummmwwm.m«mn»mmxu
wm.umw«w-»ummum
Watercraft shoeld be excluded from s arca. with the boandary adeguately marked by signs or beoys.

Several (actors were taken 8o accourt 5 detennine potential natuse arca locations, Incheding wakes
mummmmywamummmmum
distartance and potcntial Soe saimenance of 3 matural vegetative s, and refative progorion of en:
Lake a5 well 23 nearby on-shoee Buzian activity. Corsoquently. $¢ hest candidaie area was detenninod
»ummwmnmmwammmmmmm
Spojeia Park on the west end of the lake (soe Fgom 25). The soft botiosn sediments in this aoea of
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fe ko (s opposed % the prodomaandy sandy sulsinie foond kg the noah, sast, anl sath
m»mummmummm«wpsm:mm
(Sapitvivia spp ) a0 southom wikl rice (Ziawhr sgwanios var, aquanioa). as well as sbemergenes such
23 sago pondweod (Ponwogenw peciinan) and wild colecy (Vallmenss awoncas). Water depthin
of & foor and kess extend 300 50 800 foct out froen the shoccBoe. providing an aeva Gurpe cnough «*
10 6 aceex) Sor extabdhmsent of a divorsky of planty and habital,  Becsese the pervailing winds are
from the sosthwest, Sis wedemn portion of the lake s alo loss subyect 10 wind- and wave induoed
wlment revaspension and shondime crosion;  hence, newly plasted vegetation will have 3 peeater
chance of oxtablishurg @wcdf and serviving from yoar jo year. Beaune the propondd Conservaton arcy
location lics along sherling and partially within an arca of lake bottoms eutéds of B Cay of
MW‘:MW!«MM“h&M“WWG’:WWM.
i osdor o sot aside, pland, peotect, aad maesiain thes aea

Tabio 42 peovides a Isting of supgesiod emergent and subonerpent acrophiytes 10 extablish within 3
McCullom Lake wildlife comservation area. Each spocies |y valaable in peoviding food andioe cover
for walerfowd. shore and wplansd besdy, fish, asd O mammals. The emacepents alwo provide rotection
from shoreling crosdom. and all plants sabilice e lake bomoms.  The individeal spocies should be
mmmnenm.nmmmﬂhuadtym.-cdl-mamn&m
wildlife habast. Wil rice prows best i ascas whene other plart growsh is masimal. Sence, i Woosd
kmmumw-um-mm-um.mwtmmw
some pondwoody). Encugh planting sock (Incluting adoqeate seod 10 plant & suggesiod ¥i-lo - acee
of willd nce) could be peechoncd Sor appronimancly $S00. Addinonad costs wosld be egualed wioh
dexigs of the plasting scheme and actead in-fickd plasting. estimascd @t $6000 (200 peruon ows »
S30hour). Mence, the total cost for plast materiads and labor w cuimaled at $6.500.

To airact wood decks (AL spoesg), one or 1wo newt boacs could be placed within the comservation
arca. They shwoald be imstalled § feet above the waterline and before e-out.  Nesting sucoess may
roquire inualing more San one howse, ad howses should be spaced af Jeat 75 yands span. Wood
Suck howses can be puschased from wildlife supplices (approxiosasely $40), but abo can be easily
comstrucied (placs aec availabde from the Minots Dopartment of Cosmervation).

OBJECTIVE #5:  Prowste Pulic Heafth by Redwcing Bacterial Contamination of Lake
Warer.

Elevatod lovels of bacterts huve hoom secordod 3t MoCulion Lake for many years, inchading deeing
this study effort.  Though the ke semains genonlly safe for comtact reoreational wses such s
Mumwmmvmyam@wmwﬂuwmm
even eliminate controliable sources of hacterial contamimation. Those stralegies wiich show the mont
potcatial for McCullom Lake are dbcussed below.

Contrel Bacterial Contassination from Seplic Systems

A discassion of aliematives for controliing septic sysem impacts o McCQullom Lake s prosensed in
3 peevious section (see page 125)
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Contred Contamination from Agesculiural Operatsns

Paturchasd in the wesiem ponion of @ walensbod provades praving L for an cstimaied 15 w0 X0
bead of canthe. There does ool appear 10 Be an arca of concentrated acuvily such ax 2 conlingd foadke
Since renod! from thes pasterciand fows theough 2 wet pond Gocased Immadiancly wost of Ringrwood
Road), nutrest loadng and bacterial comtarmisation froes his operstion may not be sgnificant. The
hone-calung operation mmmadistely adjacert to Mass' Pond i sechinically outside of the MeOsliom
Lake watorshed, and o there are o Impaces 9 e Lke from direct seeface amolf.  However,
spreading of masare frow the operation has becn observed on the grasshand immedisely 0 the noah
of Peterwon Park. While this 0ea iy within B lake's walenihod, G pofential hnpacts 10 the lake sy
ot be as severe as the close prosamity might seppest. A shghe clovathon Increase along the shorclne
seons 10 rerssd direct overland Bow from the Gcdd nio the Like,  However, Bie mutnemt loafing and
bactcrial cortaminaton peteritial from this operation cosdd nevesthelon be mmportant, partcularty when
the manare is speead on frocon grousd.

Control Pet Waste

As notod carfior In the disoession of walendiod mansgomond actioms. which can be undertaken by
Individual Somcowners (soe page 132) wncolleood pot wasie i the waershed cn be a signilicans
source of bacterial contamination in stcemtwater neoll. In order 10 reduce Bhe contaslnation polensod
from pet wande, homeownen: should be encouragad o colloct waste Soppngs wierover posable and
cither dispose of them In the gartage or dacasd thom Ineo 2 Seoxmposithon anca on the propony which
15 refanively bolased from exinfall and sioemiwater nmodt. o all cases, pet wiste on hand packed
pround o Spervious acas (wach as sirects and drivewann) abould e semoved since 8 will camily
contaminaee runofd feom the next minfall

Discomrage Excessive Reddent Waserfow! Fopulatiens

Rosdent s miprsory walerfond popslalions can presert an oxirauodaary source Of sutrients and
bacieria 10 some lake sysems.  Ourrergly, sesidom wamcrfos] popslasions do not appear 0 be
wwuveurally baepe, sugpesing Bl widespeead amompts 0 anificially induce larger Nocks (such s
theough back yard fooding programs by community rosidents) probably are not ecomming. Thas sivation
is advantageous, bom for the Sowd as well as S ke, 11 large Bocks of watcrfow] reguluty nessed
or restod on the kake, here would be 3 sebwtantial mscocase in the amount of netrient loading % 0
lake, as weil as 2 substareally greaser risk of bacterial contamisation

Community residonts should be encouraged 10 selzain from mitiating waterfowd Jeeding programs.
Urnarundly concentramcd waterfow! dossities cassed by amificial food supplies can also lead 50 discase
within the fock, notably avias botulisn. If fooding i contnucd Ineo the fall and winier months, the
fow!'s satural migration pattems also may be distethad.  Occmsional large Nocks of migrating
walerfowl, partioslarly Canada peese, have beon otserved on McOullom Lake. However, thelr stay
i3 repocsedly shon, sxually from a few dayy 10 perbupm 3 week s derstion.  Theis mipeatory paticns of
walerfosd (s 2 natumal phenomenon and protably does not have a2 significant adverse impact on lake

Quality.
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OBJECTIVE #6:  Redwee the Risk of Fish Winterkill.

The poassiility of dosclved osypen deploson and corooquent fahiill desmg ioe CovT condithons in
ummmmuphm»mmmwmmm. The Caase Kw
Wmmmelmehwthmmnurawaim&w
mamawammmmm.mwmmm»
wﬂuummwmmmuu owever, o shallow Jakes sech
a%MWﬂmuaMWndWWw-«Mdel&
waler Aslwmh.w“mnmn‘byhnuwmma«mkmhhw
mnammam“dmmrmeMmmuMwa
Jako with the same botioss arex bt 2 SO-fecs waler depth, This & why stallow lakes are most
susceptibic 8o disolved axypen dephetion and fish wiserkilis For the nostheastern repon of Hleois,
nu-zsmaam'smwwnummwuwmmau-m

AmwawnM»muwaumuummm
mmlumamw-emm.

Decpen the Lake

mmmmMWMJWW’SMwaDUMWM
staliow lake immo a doeper lake, Since McOulions Lake is » naswrad glacial ke with sipnificant
Whﬂwsumummomdmmmuumdewmu
hotton sodiments 1 desiocation (drying) and corsolidation (dwirkage)

mm»mmw-mmwuuwmm Thes aliemative has
mtmwwmmmwmmm-muunmumm
wirgerill mmmmt«ﬁmawmmmmuumu
doop. an area of appeoximatcly 61 acres would nood 10 be dedged. Cerrerally, theee s no place i e

mm-umm“umummmmm
mmmmluw).umupbammmmm
3t MoCullomn Lake stight cost appeeimately $4.50 per cubie yard, o¢ abost $2.27 malhon
Wintertime Aevatson

nmmuamummmwmmmm
dummmum.mmmmwauw

mamammummmm(m Winth, |1985):
- ermmﬂamwmmmMWMm

mmuwmuuammwmwumum. The
mumwmummmauw.nmamu-nwu
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Onm o0 OF Iore Nsing groups of s hubbiles. A mmor smoust of acrason kes plaoe i the
rising bebbic colummn. with mest of the oxypen teasafcs OOOuTing across ihe Take s water
swriace.

®  Surfaco speay wsits comaidt of 3 usderwarer anpolier that Bt waler up 3 vorocal e el
theows & out i as umbrellashapad speay several Seet abwve ihe waser surfaoe (Le. a waler
“founsiain®), Acrsthon takes place in Be spexy and o the water seface.

& Pusp and Gocade syons comsint of 4 Larpe waler pusip Ml moves waker up 1o a ramp-tike
chate contalning emcroas baffles. The waler cascadex down ihe ranp and {alls a0 the lake
in & wream directed v (o a5 possitie away from B¢ wader inder jo peevent recycling
Acration takes place I he cascade chune 3nd in (he phange pool as the winer flows away feom

the eamp

8 Mochanical mapelier-apiralor sysiems consist of 2 clocinc mosor-driven hollow stall with
s lngeller on the end extending % 3 anglo down o the lake. The assembly Boats on the
surface of the lake. The rapadly seming impeller draws air down Be hollow shall and propehs
waner and alr bubbies im0 the Lako Shereby kocping an arca dowrstrean of the anpeier ice
free. Acration tikes place Bwoegh the alr hubblo-waler contact and in the open waler acy
downstream of the impelier

The Wiscomin Depanment of Nasural Resosecrs conducsnd a servey of 29 Likes where vanoss
MOTAton units wore i uie dening the winmer of 1956 (Winh, 1985)  Basad on s rescarch effon &
well 25 otsonvations ssade dnce that study (Wedepohl, pers. comm. 1991), compeessad air syssoms
seemed mosl effective in providing offichont, scliablie acration, The muosi effiective compressed s
systems wore found ® peovide open waner areas of about 2.3 percont of (he lake surface area For
MoCullom Lake. Sis area wosld equate o (284 acres) X (2.3%) « 5.6 acees.

A T-horsepower sunoe capatie of producieg &) standand cubic fect per minmte has boen sucoessfully
used in several Wisconsi bkes approsimating the size of MoQullons Lake.  An efficient. relalively
inexpensive airline is constreciod from 1Ve-inch polyethybene pipe, weighted with seinfoecing rods in
underwater arcas. Al the end of e sidine, an approvimasely HIO-fooe soction is drilled with 3 series
of 1/8-inch 10 1Mnch holes %o release the air bubbles. One of more airlines can be run from the air
comprossor,  Baed om experience in Wiscossin lakes, a0 aoration system of this type could be
expecied 00 produce an open waser area of about § acres (Wedepohil, pers. comm. 1991). The cost of
a yven conformsing o thoso specifications, scluSing design and imtallation, s estimated o
appronimately $15.000. The energy demand for tis system Is approximasely S kilowsss Al the
mnicipal rase of $0.065 per kilowan howr, the approximate monthly operating cost would be abowt
$2348 per mosth if rus coninuously.

Acration systems of this type have provided good 50 excelient protecsion from Jow dissolved oxypes
conditions and comsequent wimerdll. To save encrgy couds, the systam <an be ron oaly oa an s
necded basls. Careful menitocing of McCullonm Lake's dissolved oxygen levels Svoughout @ winser
can be used © detenmine when, or oven if, acration 6 a particuler year is secewary. I recent yeas,
there Bave boon mild wintens and adoguaie undorioe dissolved oxygen concentrations.  Acraton
therefore. would not have been nooded. By moniioring the dissolved axygen frogueraly throsgh Be
wister (3 Jesst every week), mponding low dasolved oxygen cosditions can be predicied with
reasomable containty and well s agvance of condtions causing lsh rmortalisy, Oftentimes, dmgeriusly
ow disselved oxygen levels will sof appeas wtil lae winser. Hence, the nood for aoration during 3
pasticulsr winter may exnge from not o all, or from & fow wocks 10 & Sew montis.
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IF the ke s dlssolved axygen wan found & e 4 mpd or Joss o8 2 depih 2 10 3 fout Below the kv,
activation of the acration sywicss wouldd be warrasted.  Turbelence from (the srising bubbles will be
wilicient 10 begn opening the o0 cover within a fow houns (Wedepohd, pess. comm, 1991). It is
Impontant 10 ampiiasias that IF the aeration systom & temad oo 500 Laie (1o, alter e dimolvad axygon
hars drogpad well below 4 mgd near the surface). e agitation of the oxypon doficiont wates at the lake
botioen with the marpinally-oxygenaied wiser near the seface may cause She ontire lake o have
oxygen concertnations helow S minmusn noedod for Fuh survival

Snow Removal frem the loe Serface

McCulioes Lake's concemtrations of diaselved onypen ender ioe cover are in pan determined by the
rate of photosyrahesis by dlgao and rooted plants theough the winer montin. Oear i0¢ Iramaity mow
of e sen’s solar cocegy, whede only a few inches of overlying snow o soow -cmbedded ko mdeces
wendight penetration significastly, Heace, the moount of snowfall en 3 lake can have significan
mpacts on the ablny of a lake o mamtain adoguale @ssolved onypen concerneations through
photosyrehetic activity. Many long time residents of sonheassom Blaoss rocall the wintes of 197579,
wien rcord wowial occured In the reghon  As 2 resull, @ great majonty of the regin’s lakes

axperonced partial or iotal Fah winserkalls

A relstively smple way 10 erbance the ovypen prodociog abiliny of aguatic planes during the waner
s % segulardy clear arcas of wow (oo e ke surface,  Diagonal, crossing sisips cheared by a
snorwiade or smowiower will pennit greater surfighe ponctration and othance photonythetic activity
The larger ¥ area cheared of snow, the greaser the benefit

OBJECTIVE #7:  Enhance Futwre Lake Management Opportunities Through Public
Entity Acguisition of Additional Lake Bostom, Shoreline, and
NearShove/Criticel Watershed Arcay,

In onder 10 further peotect MoCullom Lake's ecological and rocreasionad qualiy, opponunities for
acquisition by & pebiic entity of adéitional lake bomom, storcdee, and ncarshore watenhad arcas
should be soaght. o panicelar, it & crigical thae the lake™s ounlet structene be acquired by & publsc
entity so St bke quality and watcr level maragemont can be comtrollad in e public intesest
Additional acguisition of lake totiom, shosline. and nearshorecrical watendiod sea by pubi
ertities would eritunce the bnplementation opponenities foe fuure in-lake and shoreline managoment

OBJECTIVE 88:  Enhance the Quality of Booting and Fishing Opportusities,

Altosgh enclly-secreational mpects of McOullons Lake's management ae beyond e perview of this
hake sestoration and protection dudy, a sumber of seatepies for impeoving the lake™s boating and
fisking opponenitics bocame apparont during the stedy s condact.
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Exiving pabic sccew sies cosdd be enhancod by limnsod near-shoss drodging 10 Laciliae bemer accew
o open watcr. By drodgeg tose seas. 2 redecion in sodenend reuspetaon and asgeatic ple
fragmentation coudd resull, whide making bost Lienching Jess difficaie. However, as notod carlier. an
snllax of bouss esed oo other Likes bessdes MoCuliom Lake could easily contribese o the specad ol
Burasian waker millod. The avallabiday of boat rostals would belp 10 minenize troduction of waser
milfodl from othor kes and would likely Incicase e communiy’s ongoymnert of the Rlke
Festhennose, providon Of boat oeape Eacilmacs or other incertrves 10 cocowrape single-lake use boats
(e, McCQullom Lake wae oniy) s rocommendod. A flahing supply concessson ncar the Bike aba stuy
be welcomed by anglers.

Working with the Bimoes Doparsniers of Comservation, additional stocking prograsss may be pursead
for MoCullom Lake. New stockngs coudd inclade spocies valeod by anglers sach s sorthermn peke,
and couM eves include some catchadle sized foh. In some years, imposson of speoal siae Lty
could help proserve 2 hallance among desiead specioy within e lake's fahery.

Fahing plens asd dedicated fishing sccess i the vicinity of Petesson Park coudd be an estremcly
popular addition 10 the park’s Eacilitien.  Specaad provisions Sor chabdrom’ and hasdicapged access
could be provided. This location Is parssoulardy subted for fihing acoess bocawse of ity selatively close
proasnily 00 some of the deeper poesions of the lake. Limised lake decpening (throsgh a small-scalke
drodging program) s this asea could provide even grealer waler doptin and desinble conditions for
fish. Fsh tabitat cosld be further endanced by the placoment of fash “structere” in ihe docper sones
and e with stocp botiom pradients (Le., "Sopofis™). The sreciurcs would most likoly be placed
ost beyord the canting distance of an experenced anglcr,
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PROPOSED LAKE RESTORATION AND PROTECTION PROGRAM

The follrwing ko ressorstion and pectocnon strecgies bave been seleciod for implomestation w
MoCullom Lake. Each of these strsegies is dacussed in gremor detall within e geevioes socton
"Abematives for Achieving the Lake Marapement Pl OBjectives ™ The page nssnher Sollowing cach
peoponcd activity Montifics whoee within Bds ropon mere indormation cas be found.

Agricaliural Lead Mansgement

The services of te Mclienry County Soll and Water Cowservation District, She USDA-Sod Cusservation
Service, and oher apriculiural reource apencies will be sought 0 provide educational matenals and »
Mentily and supioment appropeiaie best managemen practices oo agrcsiiunl lands wihin McCullom
Lake's watended. Madification of tillage sad cropping praceces, sod losting and fertilines managemnens,
depronional arca and buflor aome malntenance, and pavture forage managemon are smie of the srsogios
which coul be implemermed (pape 125).

Lrbas Construction Jirevion Control

Revision of the City of MeHenry's Soll Eronion 0 Sedimsentation Coeesd onfissmce ((hagnier 25 of the
Oty of Mclienry Municipal Code) 1o seflecr the language of Sections 401.0 and S00.0 of NIPC™s “Maodel
Soil Erodion and Sediment Controd Osdimance™ (NIPC. 1991) will more effectively actieve e poals of
Be City"s ondisance and peovide further protection for McCsllom Lake,  Projoct stafl will encourage
adoption of sodl croskon aad sediment contrd provisons By the Village of McCuliom Lake In ooder 0
provide additional watendad manapessent and water quality benelits.  Project seaff also will work with
McHergy Cosnty staflf 0 strengthen and cnforce sodl coomion and sodiment comtrol  regulations in
unimcorporaiod arcs of e McCullom Lake watershed (pago 125).

Drainsge Svstems for Newly-Devefoping Areas

In order Yo minenize sodimont, netoient, aad other poliutat amsport 0 the lake Sollowing developenent
s woll & maistsin pee-development drainage processes as mach as possible, NEPC's "Model Ssonnwater
Deainage and Doseation Oadinance ™ (NIIC, 1990) will be presernad for adoption by the City of McHenry
md Village of McCullom Lake. Paogoct stafl will work with Mclbonry County stall to implemont senilar
slomywater drssage and detension regulason in eniacorponesd acas of the McCullon Lake walenshed
(pege 127,

Dvalnage Systemy for Already-Dereloped Aress

Public edacation efforms will be snplescntod which encournge Masdoancrs 1 vobuntarily desain o waler

renofl within their propenty’s dralsage pattways (wheee appropeiaie).  The intert would be 1o allow
lemponey ponding and cossequently increase the assount of siormwater which infilnies into Be sodl and
thereby redece sodiment and sctrient tnnengon 1o the lake (page 125)
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Kedwoe Natriews Contriburinug from Septic Syafens

The comtnbetions of petrents 0 MoCullon Lako foomn wptic sysiosis & imponae. pamiculardy i the
futune s existing sepic sysiems continee W deprade. While direct control of s st is beyond e
perview of the Cleam Lakes Program, (he peodilens las been recopaiaed as acute by te City of Mcllenry
To complessent the other proposed lake restoration. and prosection staalegies, the Oy mesds
Investigae, together with the Village of McCullom Lake and Mclfency Courty, avalable optioes fof
reducing — and sirimasly chimirasng —cacewive soptic xywiess mutrient Joadings 10 B lake. Dascussions
among these pubiic entitics ae schodulod 0 hogin bn carly M % ahould e noes! 1hon Gl resdation
of these septic system problen may (ahe some Ume. dee 9 the muliple mrisdcton s B somcoahal
distressed coonomic health of the arcas involived (pape 125),

An cdecational programn Sseciad towands residents in she MoCullom Laike wasondod will be matiaded in
o effort %0 minimkee poopot source polistant Joadings % the lake.  Local newspepers. commmnity
amrouncaneos. newsieiers. panplicns. and fact shoets will be stiliand to explam the Lk restonation and
prosection project 10 waended resadenes.  Residerss will be cncouraged 3o apply manapanc practices
on thely own peoperty 50 as 40 lossen nstricest and sodiment Joading 9 the lake. Specific recommendansons
on krwe care, Landicaping, water conssmption hatuts, septic sysiem miaimenance, and wasle dopooad will
be cophasized (papes 132 and 133)

Soll Testlng ot LowiNo-Fhospheray FeriliRer Ininasre

Soil tewtimg pesor 10 femilicer applcation on agniculural cropland and padures @ well & residensial,
commercial, 3 swtivationally rened lawn arcas will menimize the amowst of fersioes mutricnts appliod
and hence seduce matrient export 10 McOsllons Lake. Special armmgomssents with a sodl testing boratory
willl be sought and made available 10 watershod residenes. Local setail cutiets willl be encoungod 10 stock
ow- aad no-phosphonss fertilizer fommlaions, and Sose merchanes carryleg wch products will Be made
known 82 the community throagh local newspapen, communily snouncements, newsletiers, eic. If there
wore 3 lack of retal ilereat i these prodoces, the Oty o 2 commeunity service ongasization such as the
Boy Soouts or Girl Scouts might manage the products’ sale and Sistribation (pages 132 and 134)

Selective romoval of some Solwood teees, shrules, and Ros aative ivasive vepatalion sixch ax Fasvpean
buckihomn (Rivtoonss cosharaiva) s proposad along B tnbetary chareels for Subwatenheds | and 2. By
opening the ovensiory camopry, increased sunlight penctrasion will allow growth of grousd coverieg
vegeiation and thesetry mcrease stabilization of the tributary tonks aganst crsion and shamping. Mating
andior seading of desinble groundcover coudd be undertaken (page 134).

Presedimentation Beving Afeng Tribusecy Inflows

The coastruction of & wet basis in the Spojaia area © et walenshed mnodl within the nothwestem
portion of Subwaseniod 4 and the sonh-central and portheasters portions of Ssheascrshod 2 cosld be

considered. A 2oyear siorm design for the 123-acre tridestary area would roguine appworckuately 2.1 acre-
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foot of “Tive" stomape. which equates 10 & pond aboul 08 scres in arca wnd & fect Socp. Appronmmuely
Dnﬂww‘mﬂkmﬂhﬂmuamm-mm pollaans
wmdwummhmmmwuwu'am.wmmxm
Union (page 1 34),

Manual Reovpral of Flosoiag Algee Matx

Lakeside residonts will Be cncosmagad 10 wse manssd methads 10 remove sutsamce mats of filamesions
algac Adoag their shoseline, Inforreatson sbout removal techmigues would be grovidad Bheough nowspaper
artiches, newsleRens, COmmURIY mootings, ok, (page 136).

mwwmmumummnmmn
CMNMwﬂMpmmmmmwanby
increasing competithon withas the lake for plant mancos. Effons w0 redoce the avallabiliny of sutrients
1o plankionic slgae (sach as Swough walernhod manapemeIe and PrOPer K §yFICM Maenace),
mmwuamumhm-wmmwwqmm
maummwmmnnm«nmmm
community B McCullom Lake. Bocane balanced growth of lakehod-shickling plarst species will bo
mwmnn-ﬂmmmmwmmmmmm
Lakes Program fending by roquested specifically under shis activity (page 1370

Metorioaf Warereraft Resteiconny

WW‘:MWM“MWDMMWWM
restrictions om waterceafl activiry will help prosect the kake's ratural ecology. Addoegh the Cay cerrently
m.www«-mmmmmdmwmbummu
advene envirorecntal inQacts. Mence. further mvessigation of funurc rescasch and wicrtific hileatere will
e condectad 10 dosermine if any medifications to the City policy ase appeopriate (page 117),

Shoveline Erpsion Contrsd
Neardly all of McCullom Lake's shoreling Is well prosected by ssural conditions or by pliysical barrers,
m.ammnwmmammmmmam

wzm«umm-m-mmmmmmmmmm Pebix
socess arexs i need of erosion control will be spocified wnder & shoreline protection peogram, and

be ahie 10 peevent shoreline loss (page 158)
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Lurasien Water Milfoll Conprsd

An mstegrated approach 1 control Eseasian water milfold in McCullom Lake will comnence with a spring
of (2 Berticide application 10 arcas of comcontrated growth, sccompansed by hand-harvesting of nolead
plarex. Two 10 Bce weeks following the initial chemical treasment, the lakie will be inspocsod and arcan
of Berasion miliof growth soted and hasd-harvested. Lake inspoctions will thes be made oa a monthly
hasts throeghout the prowing scasn and hand-harvessing condectod a5 wator semperatencs allow. A
herbicide application and inspectiontarvessing program will be prepared for 3 years following the innad
toeatment, although follow-ep chemical treaaments would he conductiod caly oo an avecoded basis. An
sl prograss of lake inspections and masual femsoval willl be encouraged pent the 5-year plan, cven in
the cane of apparcnt cradication of Eurasian water milfod (page 139). I addinon 1o chomical seatmere
and Yand darvesting, (eeating of native aquasc planes N0 arcas ceadcaeod of Earaoce water milfod will
be conduciad %0 lmit reirdestation (page 142),

A poblic edecason ad swareness campaign will be implemereed 10 gain the seppont and active
coopenation of McCwllom Lake wsens in helping %0 control the spread of Burmian water milfudl
Newsguper anicles, sewsleniens. £act sheoty, postors, proserfatons s «hools and coomunity groeps. and
displays af local Seativals will be welived. Sipes posiod & banching raspaarcas will encournige boasons
0 remove milfod fragmonts from their bost's engine, bull, and tralfier upon arvival and before leaving the
Lake wwuwmmvnamwuuwammmy
Owrers Association © dlow sigrs a1 tholr sespective Eunches and Bileside parks.  The feasibiny of
placing sigms of buoys within the lake near milfoll indessad aneas 10 restrict boat access will be exanined
All lakeside residents will be encouragad 1o resurve milfoll Tragments foend near or washed -up on [hes
shore (page 143)

Lake wee and lake access policies 10 dacoweape infer-lake tampon of doxs and thercby dimimish the
potersial for Hurasian watey milfodl infestation from ancther water body will be cxamined.  This coudd
inchade the essablistaners of an canily-accesuble area near the lake where mers can chainfock and sor
their boats. Establishment of boat romtal faciitios on McOuallom Lake would disoourage the infisx of off-
lake boats even funher (page 143).

Conred of the Comman Cary

McCullom Lake, all water arcas upstream wihin the satenbod, asd all water arcas doansueam of Be
lake 10 the fish harvicr (1o, Mass' Pond) will be treated with rotenone 1o eradicale the exissng fish
popstation.  McQuliom Lake will thon be sestocked with a tulanced peedmocipeey population mcludng
bass. biuegll, channel cafid, and nonhem plke.  As pant of the Flahery Masagerment Agseemend
extablished between the Oty and the Uksois Departssern of Comservathon (IDOC), the rotonone spplication
d restocking prograss will be conducied by IDOC (page 144). The rosenone applicasion Is phaened as
2 50 percost match coopentive prograss with 1DOC.

Manaxe Fatare Overabundance of Macrophsies

Maragoment guidelines will be prepared for macroplyte control if futere growth is found [0 be s excess
of ecological balances or if significan receeational use Empadrment develops, Cuidelmes will inciede
decition criteriy addressing total plant coverage, species composition, and (e vanous manapessend
methods’ effectivonoss agaewt Largel ecies. Macrophyte maragemnest wirsld be saplessenied o0 an as-
pooded hasis only as ger the established puidelines (page 145)
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I cwder s erpaure continued aguathe plant and anireal habeae deversity within McCuthom Lake. & doficacd
patur comscrvation asca will be established. A $-6 acme arca along the westem shoocke s proponed (sec
Figooe 25 on page 1471 A variety of omergents and submengenss will be plarod. At Joast two wood
duck howses will be orected, and watereraft will be excluded.  Bocamo the proposed conservation area
Socation licx dong shoreime and partially within an arca of like botiom cutsidc of the Oty of Mclienny s
poendaries, coordization willl scad 10 be made with the owner (the Polish Natlonal Urikon) in oedor 10 set
awde, plant, pootect, andd maingsss this srca Additionally, throwegh public oducation effons, shoeeline
resonts will be encouraged 10 maircam omengents inclading (hese-square and softsiom budnah (Sarpue
americaws and £ velidr), amowhead (Sepisarie spp ), cattails (Typha spp ). and sedpes (Carex op ),
and 10 consider additionad plarsmgs of these 3% well as coher desirable emerpents alony their shoee (page
146).

Contrad Contemination from Agricuinural Operatioss

smammumsmmwnM‘mmmme
grassiand ot the cam ead of McCullons Lake smmediaiely sonh of Peionon Park. Tho services of the
mmmummwmum-wwmmwu
Mummumamm»mmmmm
ostxido of the kie™s watershed (page 130

Comwral Fet Wane

Through peblic education effoes, wasenhod residenns will be encouragad 10 collect pet wasie duppengs
mmmmumm»-ummwwmmm
contanination potontiad from pet wasie (page 150).

Digconrage fxcessive Kesident Weterfow| Populanions

o--mmmummmaapmcmmuumrmm
wmmm»mmmammmnmm
populations aad (heir associaed nutrient loading (page 1500

Winternime Acreyon

umumwammwxmmwwwwm
and winterkill of fis, 2 compeessad ar systom capable of provading an opes-water aca of sbow 5¥
surface acees will be installed e Like's doopest poinl.  Tho wnit would be operaied om an as-noodal
basis omly, AMMNMMMMNmmwum
mumw.ﬂmWMmMMamm4unm)
lexa) 3t & depth of 2 10 § foet below the ice (page 151).
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Soww Removal from ibe fe Sweface

aMkmwmmﬁMNammdﬂquMaﬂw
guand agatest fah winserkill (page 153).

-m»mmmma«mumwwy.wbm
wn-wmammmmm.umummmu-mu
DT mm.hhmummxmamumw.mmnwm

mplostettalion

Wyuwaay«mmmymmumwm
will be sought by the City. This parcel includes 44.70 acres of ripartan land. 24,18 a¢cves of lake bottoms.
ummmum-m:mm‘:mmuuum- charmel (page 153)

Enbance (b (uality of Boating sad Fishing Oppociusitics

mammm&.mmmu«mmw,awmnm
mwuwmanﬁuwmummtn 153

- mm&mm-pucmdmummmeow
WMOT 238
-Wammmuwm--wummm
- MMMMnMM.IWWdW
-munm;tummdnmmmumwyolmm
Mwmwm«(dmmmumm
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BENEFITS EXPECTED FROM LAKE RESTORATION AND PROTECTION

MMMmummﬂma-&wdmwlmMMm
and recreationad we benelit foe McCulloan Lake. Theso are described in the parapeaptes fhae Tulkow

Mmmn&mthmeyMM
MwNmMMWMMMNM I oo
wwnmuumwmm-umcunupmumum»uma«mw
phyoplankion atundance Sevughout the growing scanon The peesence of such lakehod-suciing planes
will also Belp peotect the botiom sedimenes Against resusponsion (rom wisd asd wave actios Lake
mmuwuu—uuﬁunmuamummmum
turtadiny.

MWMWW&MWh%&Wﬂ&Mv&MWW
m)mmwudwmwmkwmmmumm
milfoll is elistinad) will help proserve the diversity of MoCullom Lake's aquatic plar commwnity s
cahance the continued presence of the state- endaspered variable poadwood. ['eramnge i gramineas. Lake
scubetics, recreational boatng, and fishing enpoyem will be anpeoved

wmwnn.mmmummmanmwmm
mumumwn-s«m;nmm-m.um»
bettor catch their prey and keep panfish populations m check. Coresed ol Eunasian water sallloll and
mmwmwammmwsnmemmm
vaccess and heredy belp geasd aganst panfish overpopulation asd stunting. Wdertune acration will
significantly minimize the potential for fish wirserkill. Noo-gane fish, aquatic insecrs, and apatic
wuummum&mmwu

Waterfiowd, shorstings. and other wildlife will benefic from establistencrs of e wildlife conservation area
withim the lake qummmmwu;mummwu
hahitae nymamm,ammummmuwmm.
Mmmormmmnuwmwwmmnwla
umwwummmnmm

Pubic oducation and awareness activitics theughout e restoraion and protections peegect will help foacr
Lake and watershod sivwandstep. Acuivities sndortakon by lake wsees and waenhod rovidensts will roduce
putriert and sedtoent Influses dnd protect the lake ecosyscns, S helping 10 protect loag-serm waner
quality and mcreanonal eses. B is expected Gt swinming, boating, fihing, windwifiog, and pioricking
will nceease as S Qualty of @ lake Srvirommont mpeoves, The exsersion of a regional sulti-use wadl
MWM“WMWMW@MM“UWW
visitons 10 McOuallom Lake  However, oversse 10 the point of ageatic envisonmental degradation or
rocreational use EnpaTRcT I8 mOE expociad 10 occur. The Oy of McHeney plars 1o safeguand & cament
accoss aveas as well a5 MoCullom Lake itecll (rom overuse throuph acquisition and caeelul dovelopmerns
ammmmwumdwmm.ummwm
a appropeiate in B fune.
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PHASE 11 WATER QUALITY MONITORING PROGRAM

memdkmmwnuaw-cmm‘ymm
mn—:tmwmym”-w-mmm«uummu
wdmmwuymummMaammu
recommcndation made @ the peoposed like protection and resonaion plan. Moo 11 water quality
mmmmwmummum-urpuymm
mmmtmtmw»m.mowwyormmypwmmm
the Phase 1 sady, Tﬂdlm&wwmme.mwu
Mmammwmwuaummuummmnma
complciad, mmmw»mnum.mm«:mmmm
removal. wittertine acnation, and Pacadan water milfoil controlinaive plant cahancomant, hesce. wases

meﬂmmmamam

TABLE &
Praae | Wate: Ouaity Montionng hogrem
MeCuonn Lake

ooocooEEEERRREEEERERERETRET

W« momry sevpeing (17 Wt

5 - W arpiag (000N BaTPe heng ey Lore ad
Ao o< Sasreee |

© « o Ve TONG A
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PHASE 11 BUDGET AND SCHEDULE

Cinchedod within Techwacal Consuliation) 0.

(inchedod within Technical Conaltation) -~

(incleded within Tochnical Conssliation) 0.
(ncloded within Public Edocation and Awaronos ) 0.

m«amm&a’mulmmuu) 0.

(nchaded within Techeicd Comultation and Tubbic Edecason

and Awareness) -
(incheded within Technical Consaliation) <0-
(incleded within Poblic Bducation and Awaroness) -0-
(incloded within Tochnical Cosmaliaion) .0 -
(eciuda) withia Techaicad Comuliation) 0 -
« 2A-D application $ 250
-~ Lake isspoction and hand bacvesting $15.500
~ Replanting of dovirabic aqualics $12.400
- (additional activities incleded within Public Educarion and
Awarcness ad Tochnical Coaselitation)
o310
0°¢




(sddnond activities incladed withis Pebiie Edecation and Awascnow)

(incloded within Tochacal Consulitaton )

W
(incinded within Public Edscation and Awarcness)

« Direct comts (incading printag, postape, ok )

| year comprehessive wator qeality monisocieg, lllinois EPA
laborasory aalysis and NIPC fleld data ooliocnon

Bnots Pavironesental Paotection Agency

TOTAL PHASE I PROJECT COST:

Proposad City of McHonry/State of Wincis Share (TOT%)x  M41LISS
Proposed U S, EPA Ocan Lakes Program Shaee (29.3%) $152055

o4

$ nsy

S 15,000

A

SASI0
S Ay

$16,000

$1L.000

$623810



mumwmmmammmmwulm
Program.

TABLE 44

Proposnd Imglementation Schadule
MoCuliom Lake Restomation and Profaction Praogram

/ Yamt Yo 2 / Yow 2 C Yew &/
ACTIVITYNONTH JA!ONOJ‘UAUJJASQNOJFUlUJJASONOJI'IIA

Final Project Design and Bt Development X X X X X

Adverine axd Amare Conmacty XXxx

Lang Acquintion AcSvies xx

Aqiats Herticide Asphcaton X X X

Lake pectcon XXXXXX XXAXXX
Hard Harveeng XXXXXX XXXAXXX
flephartirg xx

Ncterire Apghcancn x

Fan Hestodheg x

Asration System hwadiaton xXxx

Conservaien Area Plarteg XX X

Pubic Education and Awacesets ACvvies EAXXXXXXXXXXKXXXA XXX AX XXX X XXX

Techncal Consulialen uxxxxxxxxxxxxxxxxxxxxxxxxxx
Fost Progect Wate: Guaity Mosdanng AXXXXXXXXXXX
Final Phase 1 S3aty Heport Prapavaton XXXXXX
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SOURCES OF MATCHING FUNDS

The City of McHonry will serve a5 tho local progoct spensor. A ot of $441,155 m local and staie Tusds
will he used a5 manch for the Sodoral grant roguest. The City will provide S0 m matching funds
ammmwmumnauuummumxmm
mmmu.wumammmuumummmmm
3000 foet of shoreling, a5 well as fhe bikes ostier structooe and ostfow chanscl. # ol be sosed thae
uayumlmmmuammmwmmuumymmuu
mwmswcuuwmwwmmp-m.mnmosm
m“wh”mdum'amm Sece the OSLAD funds aw
mm«ulyfmmm.mmmmwmmumm-wmm
the foderal Olean Lakes Program.

mmmlssmmmwmwwwnuumwmm

25 ity coneritation towants the fishery ectubilitation program (wnder iy coopendive Fishery Management
Agrocssent wimh the City of McHenry).
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RELATIONSHIP TO OTHER POLLUTION CONTROL PROGRAMS

m&uto‘—mwaOuunanuMmmmmwAm
mmmamm‘ﬂmhumdm“mmnwmcmm
amwmumwm-wwmmwmmmmm.
Awummwummmmmmmmwnmm
mmcmsdwmm'smmmmmmmmm
jatiatives at the Jocal, stae, and foderal levels nclading:

- “Mﬁnanﬁmmu-dmmmmhdm
- Mﬂmwmwwym

® proundwator prosection

8 rareiendangercd spocics pRGECEOn
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PUBLIC PARTICIPATION SUMMARY

Pdlic panicipenon  ad  domeson  desammation  lave  occsrad Beoughou e Plase |
Disgrowic/Feasdility Stady.  Numerous infividuals and peblic inlerost prougs: fove hooe svelved
incheding intcoeviad lakestore and Jocad sosidenes. MoCullom Lake Conservation Chab, McHenry Cowty
Defenders, Mchienry ity Cosncil and City department stalf, Village of MeOsllom Lake Councd
memben, ad cosntywide governmental nstingtions. Local and segonal newspoper armcies Tuve boen
wirod A peblic informationad mocting wis held in the Mcticary Municipal Center on October 10, 1999
10 presend the findings of !he dlapnostic stdy aad solicit (he pulblic’s question ssd gl o desoed Like
e (e Appendic F for the meeting’s "Project Staus Sumimary™ dandout).

To solick the public’s comments on the proposcd fake restosation and protection plan, the Cay of
McHeomry schodulod & peblic mecting on Novomber 11, 1952 o 7:00 pm. & the City s Musioipal Coster




OPERATION AND MAINTENANCE PLAN

In eoder 10 provide for comtineing proiecton Of wiler quaddy, scsthotics, and rocreatnal valeos = and
around MoCullom Lake, sovonal losg-denn sanagoment acmons ¢ recomanended for implomentasion by
local, county. and stae agencies. walershod secdents. and like wsen. Following s a desorigtion of the
ks involved with inplementing the seslonsion and pwiccton program and B pustics responable for
cortmnnd bong-AcTTn ARG,

Agrcubional Land Manapemet The City of McHenry and Nodbeastern Blesoi Plarning Coommisson
INIPC) will solic the assivtance of the Mclonry Commy SoMl aad Water Corsorvaton Distnct (SWOD),
USDA-Sol Comservation Service (SCS). o other agricsfural sesource aposcies 1o oy ke odocationsd
maerads 0 apscsliurdl operalony wahin the wasenbed and 0 help thes identify and implemen
sprevpnate best maragoment practiors. Following project completion, $ae City will contmue 1o werk with
the SWCD and SCS 0 ensure that implosscrnod BMPs ace maintained, and 20 encounge adopeion of
BMPs where guevious efforts were ssacocsashd

Urtan Consrpcnon Eroson Conged  NIPC will work with the City of McHenry o eobance its Sedl
Escnion and Sedmentation Comeol ondsance and enforce i wathin the McCullions Lake watened. NIINC
and the City of Mclieney will sncoseage the Village of MoCullom Lake %o adopt and enforce siméfar sod
crosion and sodimont conerol peovisions.  Stesdiardy, NIPC and the Oity of McHenry will encourage
McHersy Courty 10 viporoudy enfosie (and strengihen where appeopriaie) soil crovon asd sadiment
control regpulations in soimcorporated avas of the McCOullors Lake watenshed. The Oay, Vialage. and
Courgy will te responsible for oageing esforcement of Beir respective ondinance regulations

Drasmage Sywsoms $oc Nowly-Devclogeng Arcas  NIPC will work with the Oty of McHenry, Village of
McCullom Lake. and McHonry Cosrny o adoprionfonee ®e provsions and cnteria specified within
NIPC's “Mode]l Swonnwater Deatsage and Detention Orinance ™ Exdoscement of regulatioom will be ihe
rospoassibility of the Oity, Village. and County within thowr respective jurisdictions,

Draimage Sysiems for Absady-Developed Arcin Pubilic education progeatms 10 eacourape Ladowners
within the McCullom Lake watonded o volustandy detam stormwator runolf within thow peoperty’s
daairage pathways will be condaced by NIFC and e City of McHerry. The cooperaton of the Village
of McCuliom Lake and McHernwy County alw will be sought.  Poat-project public education will be
Incorporaled (e ongoiag peblic infomasion programs of these onganizations.

EngoeTer At enipre Sodan Rumoll  Pebil edecatson peograms for watershed
mummmumumxunmamm The cooperation ol
e Village of McCullom Lake and McHenwry County a0 will be sought, Post-groject public alucation
will be incosporated into cngolng public Information programs of these onganiestlons

et Indtiathve  Poblic education prograss will be condecial
wmumm«mmumaummmumaw
and cooperation of the Village of McCullom Lake and McHenry Courty. Special amngements will be
made for walerbed rodidents o etilize the services of 2 soil tewting Laboratory, Local retad cuthets will
e encouraged %0 stock low- and no-phosphorus fostiloer formulations. Post-peoject pehiic education will
e incorporated into ongoing peblic infornation programs of 1hese crpasization.




Schective semval of wltwoed trogs, sheubie, and nos-native imvnive vegetatios.
followed by planteg d0r sooding of dosirable growndoover, conld be coondinuacd by the Clty of
Mchienry, potersilly with the sssistance of volusiocn.

Manad Ropeval of Floating Algae Mats Public education programs 10 encoutape lakesade reshionts 1o
wne sl methods 10 femove nusance sats of filamomous algae along theur dhorcline widl be conduciad
by NIPC and the City of McHenry., The coopertion of e Village of McCOulions Lake and MecHeney
County also will to soeglt.  Post-projoct bl education will be incomoraad s ongning pebli
wiornation progeasss of Bese onganizations.

Shoreling Eroson Contral  NIPC will identify publicly-owned ripanan access arcas in need of erosion
contiol and develop appropeiate stabdization sechmigques. The City of McHeney asd Village of McCullom
Lake will be resporble Sor Enplessenting croson control practioes om thewr sespocsve storclines and
groviding for loagdenm matmcnance,  Peblic cdecation propnases 0 encoursge lakeside residonts 10
mantain o introduce sooted aguatic plant growth, mairgam a buffor aome of rasural tesrealrial vegetation,
and conssder reprading 1o meee gradual shoreline slopes whose approprane will be condeciad by NIPC and
the Oty of McHenry. The coopoeation of the Villige of McOualiom Lake and McHenry Couny abso will
be wughe Post-project public edecanon will ho mcoportnd inm ongeing pullic infomaation prograns
of those oagand 2ations,

Eurasian Water Milfoil Control  Application of ageatic Serbicides will be perfoamad by 3 cemifiod and
licersed comractor, Replartisg of desinbie squatcs will Meely be porformed sndor a0 agrocssent with
1 peivane comracion; voluntoers may asist with the aputic plantings.  Followsag the Inmal berbicide
treatmer, lake impoctions and and harvesting of Rorastas water mitfof will be coondinead by the Oy
volusteers will b sought. NIPC will peepare a 3-year Eurasian water miiod control peogram foe ihe Oty
Following peoject completion, vngnieg Lake apoction, hansd dasvesting, and avnooded aquatic herbicide
et will be usder the City’s junisdiction. Lako wse and lake access policies willl be investigated by NIPC
and recommendation made 1o the City. Public education prograss to comtiol e speead of Bursuan
water milfoll will be condsctod by NIPC and the City. cooperation by the Village of McCullom Lake and
the West Shore Beach Property Owners Association (whoee other public access sites asre Jocated) and
McHienry Coursty will be sought. Postproject pebiic oducation will be incorpoeated o cagoing peblic
indormation grograms of those cepanisalions.

i the Coenmaom Carp and Keslooking of B aiancod Faen Mdmnﬂﬁm
will be performsad by a centified and Normsed fiviery Bologist of e Tlinots Depamment of Conservation
Restocking ad losg-tern fisheries management will be the respomsitility of S agency soder its
cooperstive Fishery Managessent Agrecmenst with e Clry.

Lintence the Lake's Ftast and Arienal Wildlife Habiig Opponusitics NIPC and the City of McHeery will
cooadinuie with the Polish Natiooal Uniion 0 allow extablishancat of & 5-6 acre wildlife conservation ama
In the westermn podion of McOsllom Lake. Aguatkc plastings within S comernvation arca will likely be
performed under an agreoment with 3 privase conteactor, volunteorss may assid with the plansags
Protection and mainterumco of this arca would be 3 joirg effont of the Ciry of McHenry, the Polish
Nationad Urion, and volusicers. Public oducation peograns 90 oncosrage lakoside reddents 0 maintsn
and conskdier planting desirable cxsotpents aloag theis shore willl be conducied by NIPC and @ Oty of
McHerry, the cosperation of the Village of McCullom Lake and McHeney County will be soaght. Post-
progect peblic edecation will bhe icorported It ongolng peblic information grograms of Sesc
OIRANEZAOns.

L O O
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Wasentimg Acranon Design and mstallation of 3 compresed alr systom likely il be porfonmad undc:
an agrocesent with & privase cosiracios NIPC willl estabiinh 3 peotoost for the Clty of Mclienry wheretn
anmmmmwmkmcuw\mmnmumu
Wumdumunawiﬁdmm The sywices’s Jong-ern Operalion and makscnan
mmmo‘mmwmuwymwowdmm

Fhase 11 Water Quafity Monitoring Program NIPC will condect & 1-year, Phase IF waser qualiny
mosileing rOgTaR wmnum»umrm. A lagtenm wales
w,mwmrumammuww Bliosis EPA. I v
wuamnw»mmazmnmdmaw.

Vodersoer Lake Mostiioning Program

m



APPLICABLE PERMITS

mwnmmdummmxwrmmm‘mm
MDWMWMVI&MMWW«
Mmammmmwummww
which may advensely impact this spocios of @5 habita Appondin E prosents a summary of the
corsuduion process and & sangle “Aponcy Action Repost” If endangesed o thoatenod plares ae Laken
facen other Tlmols Takes for tramspdant inso McCulloan Lake, the Mincn Endanpored Spockes Protection
Act specifics (hat (wice wiliton periesion mead be obunod from e Bndowner.

lfnwmwmmnwmnmmmumtmu
Mimols Depantment of Trassponation ssdor 8¢ US. Amny Comps of Engimoeny.
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ENVIRONMENTAL EVALUATION

Wil the prufect duploce people”

The projoct will nof displace people. The in-lake restoration activiskes will te coafined %o the lake,
surrounding shorclne. and nearshoee pubiic acooss areas. Stroambusk sadilizason activities will he
w»w-mwm,mwmmmmmmumw
in & vacan Nield

nncmmmm-pwmr

No Jong-term adverse ampacts will ocour. Short-derm incseases in daysane noise Sevels in the vicinity of
mlmzﬂmmMMMumﬂwmummm‘m&smd
streanbusk vabdization actvities. Owin srw nome woekd be isterminent. the duration of vech 2 peogec
would Bkely mot exceed 3 month Sheseling erosion contml activitios roguining the use of heavy

mm«mdunndmmymmmm.awmw

s 1o not irnpact veshdontial aseas. Activitics eshancing the watcy, sevihetic. and recreational qualities of
mlﬁmmam:ummmmwdmmpuma
mmmuwmaaaﬂmmﬂmwmmm
mractivencss of he sunpunding resadereial arcas

WIll the project Niely uunamuwumm:wuwuam
proesswre?

Bymumxmwmmwuy.umwmmm
mmhmmammwuamm»mummm
mammum,mmwo:yammm. Wiahin the McOslions Lake
mwuyumhmwmmwunwnm
woodland, or vacant land we. MathMhMﬂW The plasncd
mmamwmmwawnmmmmmmm
mmuum.ummww

W*mmmmmww“ﬂd

Nom-ﬂmwam-mucmmly isspaciod by peoject activities. Om the contrary, prine
mnmmnwauwmmmwmu
padace soil erosion, sestain soll fenility, and malreas pood molsten costent, The agriculteral siibetes
of the McCullom Lake area will be onhunced throegh BMP inglementation The omly project aevily
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whech sy involve agrculiunal Lasd b soquisition of nearaboeckritical waendhiod arvas by a puhlic eneny.
towever, nooe of 1he nearsthore Leds cemerely in apriculurad wae see pomc famnbend. Sech St would
romain ax open space and be wsed for cither agriculiecal cover Crop, punlure, 1EcRalion, oF 3 comdination
thovood. The parpose of such S0quisies i 10 fnher peatoct B bike s coslopicad quality and enkaase
rececational opporissilics.

Wil the project adversely affect parklsmd, pudlic and, or scenic land”?

mwm-wmm«mmummmumm
vadees of McCulln Lake and shorchine parkland. Shoet-lenn impaces wpon the Village of McOullom
Lake™s park shosclne woeld occsr if stahilization activimes wore sndortabon 3o regradavevegeliane an wea
of severe erotion

Wil the profect adversely affect land ev sirwctvres of hisoric, architecturel, archestopicat, or cufurel
value?

No known land of structuees of Mstovk, architecturad, archeological, or culieral valee will be impacsed
by project activities,

Wil the prafect bead o @ significant longrange increaie de energy demands”

W«um'smmwmwmamw-mm
MMMmMndmmMime.unmdmﬁﬂw
month.  Maxmum anmual opention Santion Is estimated ot theoe months wiich equates 10 an energy
wanmmm-:m-—s«ummnm.umwm

(and hence encrgy demand) dering an average winter sanges from not ot ll W osly & few weeks.

Wil the praject adversely affect shovtderm or bong-term amblest alr gualiny?

No lofg-toe lnpacts wpon amblert air qeality will resull fsoem peoject activities. Hhowever, some shoe-
e odor problers asocizied with dead fish folkvwing (e rotenone trestsient may oocur.  Promgt
serooval and disposal of dead fsh found Noating on the ke surface and winhed wp on shore will
minimize e durion of any odor peoblcnes encowizrod.

WIIT the project adverscly affect shortgerm or loug-derm nolee levels?

No long-temm impacts on ambiost noise lovels arc expected. I shoecline ersion conted practices are
impleroonted which involve cantmeving of siructeral measures, shorn - iscreases in noise Jevels would
be capectad during operation of comatruction equipment. Deration of consdmection activities would likely
be Joss than a woek.  Shortaemm increases m noiss levels alue will occur in association with scloctive dee
and shrud romoval proposed s poe of sorcambank stabilization activities. Chain saw use would te
irsermeiment; D durmtion of such 3 project would likely not exceed a month. The clectfic BOl0f associsied
with the wittentisse scntion system wosld be imulaiod so & 10 not significantly affect ambiert nosse
levels

™



U&mumwwdmmm.wknmmmmumm
adrerse (opect”

Nommmmnmsmam:ulmnx“um»mmmm\
fiahcry wummumm-ummnm.m.m«
Survivieg mimah. B beeaks down rpédtly; Bence, its crvirommental significance doos Nt euonad ane you
namumwﬁmm.mmouwmwummwmi
will strongly tind %0 onganc ssatice. M rotenone were 8o celer proundwaler. its raped breakdown wosld
mmw-mmwmmnmm-.mwm.s.ma
Wisdlife Service. undated)

mmdmmwuumwmwm(mnm-mm
that esed i fish control operations) due 10 low oy, low intake, and low caposece. Smilarty, the
mam»m.m.wmmm.m-wmmmunm
veey Bow and no poisoning would cesslt from ingesting sotcnonc-srealed walors. Sorviving fiah guickly
climinae sotonome reviducs faom their body. Adelt frogs and ofhor smphitians wosld Dot be sonously
aflfecied m.mumu—mmumuwmmmau

tegin 1o recower Guring e following teceding season. Rowerons is Bighly lonic 10 squatic swsects, w
.-;Wh;:;ﬂuimdmwumyhmu. Fopulations may ke from soversd
morhs 10 3 year 10 fecover o Siir fomeer b Zoophaskaon are dso highly susoeptsble, but have
boen shown to guickly repopalne an area when the 1onaty ends. No fong-1cmm or shosonn effocts on

abundance, dominant species, of species Srversily have boen found Secels, chans, ad crayfnh
-mmwmmm-mwwsmawwakmm;

wmmmmwmnmwduowwmm
milfoll. Mmmwmumwuwuummn
the fish spocies teded in dosages beflow the labeled raes. Mowever, conain speckes of aguatic
mmnmuwmhmmummm
MMOWMMwMNMyaM»WMMx\Mo‘M
Res 19900 maamwmumuwmr-mwmm

anammmmmw-uMSm;m
Wn-amaumwmam-msmuum.
Arcas cradicsed of milfoll will be seplamed with dosirabic satives and ety provide habilal for
itvemeheate rocotosization. Avallable data indicate 2.4-D does sot bloaccustulaie t significant levels in
the bodices of fish that have been tesed. Ahough fish that are exposed 90 24.D will take op some of the
M(ﬂwhw-dlmltwmnﬂmmumnﬂumwwulyw
a few days after eaponure o 2A4-D ceascs, Adverse affacts 1o aquat life froes 2.4.DCP (a becakidown
product of 24-D) have not been documented (n e fickd (WDNR, 1990). Do 24-D s selective for
uﬂMMqﬂNu&mm“h&mWﬂmﬂmkMyw
Manooots sech as the narmow-leaved pondweods (Possasspessn spp) will o be affected, and coerect
m-mumum»mmm-muwwmnmmnnm
enfangesed variable pondweed (1. graminews) (Cetsinger, pees. Comm, 1991)  While jow Jevels of
wmmmmmmmmmmwmhw
risk 8o Bussan health.  Ferthennone, it is helieved that o significant risk will occur 1o recrational uien
mm—nmummuo(‘uwummnm.

175



wnmmummamuwm

Shoeeline and srcamdank statelization practices would oooer within (e 100-year Doodplain which tonken
the lake and B Jower seach of Tribstary | (review of Foderal Emengonsy Managoment Agency Flood
Insurance Rate Mags indicae tha e foodplain cxiends from O 1o appeoccistatcly 40 feet sound 2
majority of tho lakeshore, and ap 1o sppeonimately 80 foct in 3 few acas). However, o sreambark of
shoeeline stbiization practions will adversely affect Mood Mows or sorage.  Along the tribetary. only
sefloctive removal of soltwood teves, shrubs, and non-native Invasive vogetation will eccer., foflowed by
planting andor soedizg of doieadie proundoover. Noa-vructeal sheceline stabdization and protection
MM“NMMMM»M:MM”MRM&M“
moarshore anerpent and sabmergent spoches resalan 10 erosive foroes. Brstallation of AreCturad pracuces
munm«mmummmmmmmwmmm
alone would pot e able 10 prevest shorchne coosion.

Uf the praject involves physically medifying the lake shove, it bed, o &1 watershed, will the project
cause any short-term o long-terw adrerse impacn?

No Jong-eerm adverse mpucts will resudt from peoject activiees. Selecs shonding ermson commil projects
mmmmumwwmmmawmmum
Mymmm-mnmmm-mumanmmwm
following completion of yech acsivities

mmmm.mmummm.mm'mmw

The peoposed project incledes a program invelving eratication of existing fish populaticns, followed by
2 hullancod sessocking prograss, The cradication s nacessary %0 semove the rough Ssh (carp) popslation
ﬁmmwdmmmmmmuma
m.mwmmuumumdwmu
the lake. mmmmwmmmwmmuuuwwsw
of water clarity will result from fah and aguatic plant managemont activities.

Sho-denn adverse mmﬂwl&e'smmmumwwﬂmﬂ
from the rscnone Srcamers. However, repopulatices of the Like will ocour quackly following desipation
of sotcnone Woxicity, Estatiinhesent of e proposod wikiide comrvaion sea, preservation and additonal
plantings of nearshoes esterpents and ssbmerpernes, s hertichde treasment and hasd semsoval of & lake's
Burasian water milfod population followed by replanting of deswalie native aguatics will impeove
McCullom Lake's fish and wikdlife dabas.

Will the praject adversely affect emdanpered species?

mmwaumuo»mwmﬂunummuymu
mxmdwmmmwmammnm
suscepuible at the lower concerantions offective @ killag milfod Furthermorr, control and polensial
eradication of Ewnsian water milfoil will safegeand the continead exindence of 1. pramines i McCuallom

Lake agaimt outccenpetition by this aggrossive, imvasive mlfell.

i



Sunc-codargerad bind spocies kaowm 0 etiliee MoOulloss Lake (Lo pled-biied grebw, Potidymbag
podicaps, and ospey, Mambion Aalienn) me expeciad 10 Bene it faom the estabilihuncst of 2 saore diverse
fish commaunity. preservistion of 3 divere aguasc plant coemstanily, and oablistenen of ad&ions
wokdlife hatiis

Heve all fearible aliernatives 1o the progect been coudddered (n dermy of envirssmentel fmpacts, ressarce
commitment, padlle (nterest, and cost?

The proposed project involves the sestoranon sad protection of an ssportant saturad glacial lake reswwrs

m 2 apidlystonizing arca of northeastern Hlmois. N is belseved 0 employ techngues which will
effecsively mpan 3 macksos measere of emvimomensal asd secreational tesefits for the ¢omt of

Impdementation.

Are there otbher mearares not previounly discunied which are aececary o mitigese advwrse impocn
resuling from the profece”

NO ofher measares are Belicvod sectuary W mitigale advense effecis from (e progpedt.
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APPENDIX A

General Use Water Quality Standards
Stase of IMinois



TITLE 35:
ENVIRONMENTAL PROTECTION

SUBTITLE C:
WATER POLLUTION

Chapter I:
POLLUTION CONTROL BOARD

State o llnois

:
"4 o

e Ve

Rules and Regulations

This printing of Title X% Environmental Pretection,
Subtitle C: Water Pollution, Chapter I: Follution Control Boasd
includes amendments through May 26, 1959
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APPENDIX B

Phytoplankton Species Counts and Figures
McCullom Lake, McHenry County
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Table 8-6: Phytoplankton of McCuliom Lake
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Tolo 15-7: Proptoplaniscn of McCutlom Lake
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Figure B-1: Phytoplankion of McCullom Lake
Site 2 « 1989
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Figure 8-2: Phytoplankion of McCullom Lake
Site 3 - 1569
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Figure 8-3: Pmytoplankton of McCullom Lake
Site 2 + 1990
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Figure B-4: Phyloplaniton of McCullom Lake
She 3 - 1990
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APPENDIX C

Cooperative Fishery Management Agreement
McCullom Lake, McHenry County



A3 passad A2/

FISMIRY MARAGEMEAT Agarimis’
s
Beluranm LAy

the City of Setnary and 1 Departoeat of Cosnervas
tiom recogaize 1hat MeCollon Lake has Ihe potestial o
provide mucellomt wpart fhghing sppartenitiog and wish s
see thmse opportantiiies eshanced And  parpeluated. he
Departaent of Cosvervalios satery Inta 1hin Sasagensat
sgreement under 1110eals Taelued Stalules CIS01) Chapinr
127, Sectisay Blal asd 63410, snd Chester 56, Seclien
1,12, Te schiens thase geals, balh parties dgres (hat
pablic fishing In denfrable and Whosld Ns #Vlpsed and that
spart Flaning shoeld be malatatned I sccordance wilh 1he
fellawing:
I, The Dapartmest of Connmrnalion recagnizes
TAEL The primary purgose oF MeCullam Late
18 1o srevide oetdosr recrestion and 1AM
any TlaReries masagenenl prograss wild
fetended 1o provide 1he awality fishing
sp0ct of IhaAl parpase.

7. the Sity of Mehenry will ke responsible far
ertablishing a‘ esfarcing ruler  and
regulations within (15 menicipel Bowdaring
consistent with the Figh Code of 1971, the
Soard Nuglatratbes ané Sefely Ack, and
other applicadte State laws partaining to:

4. Joaing far water-relaled recres-
tional actinities;

b, Typetr of Bosts probidited]

€, Swimmiag and skin 2inlng.o

d. Dispanal of 1itter and rafurel

e, Use of slcene)ic Deserages;

f, Dee of firearss,

Cd



The Bapartmant af Conservation, wnder 1111n.
sl Revived Scetutes [1901) Caapter 127, Sec-
tham G378, wil) B¢ retponrible for svtay-
Tishing #0d wsnfeecing ruler amd regelation

pertaining ta:

S, Special thiartag regalations regards
Ing size and/or bag Pimitar e

By The E110ma0s Noard Negistral lan
and Safely Art.

Taa Dapartaent wf Conservattan 1 alen retpon-

11bis fory

o, Fishary mansgemgat vecossondations
based upen Blolagical serveys) and
bo Provwidinmg Fiah slechks where reeded
te maintaln  ar  leprove  Apert
fishing: 1t I recagnized 1hat any
such stockingy #t1) 3¢ In accordance
with  the Olveigtan of Flaberinn”
statewide mansgesent and atoching
program  and wpor sealladilinty af

fiahes.

Te ascomplish Ity retpansidilition ander AYN
sgreswent, smplopees, officers, and agants of
the Deparimest of Conservation shall Apve full
stcess 1o affectied lands and waters, shadl
Bave 1he conperation of the ity of Moleary I
Sech  efferts, and xpll have athar righils
Conpistent with Ity sanagenant responsidiiiny,

c2



6. This sgresment shall Bt effect Vedafinite-
Iy but say 5¢ lereinated afther 3y 10 City of
BcHenry or A Deparisent  af Conservalline

after 4 srittes natice uf A0 dapr.

K{COMmENIED!

ENGTOTRTases AT TN T UTTATI M Resanrcay

APPROFED:

T PTreciar, Tepirtaant af Tanservation

APPROVID:

L ye ey




AFPENDIX D

Methodology



Lascaion of Watcr Quality Sampling Statioes

Twermy-four sunpling satiors weee establishad 10 mosiion the guality of the water (1L o well as Nlowing
0 and out of, McCullom 1ake (see Figeee 16 on page 50 of the Dragrostic Study ). Two stalions were
Jocated wishin the lake: She 2 o e “docp hole” in the nordeast arca of the ke, ad Sike 3 near two
wowing tritutarics in the souttrwest area of the lake. Inflowing verface waler guality was meaured in
e two small posorsial sireasss entering o the southwest shoreline (Tributaries | and 2) and & the
drairage dch localed withn the Village of McCullom Lake's park on the norh dore (Tribstasy 3).
Outfioning surface water quality was meassrod in @ spillway Sume (Tritugary 4). Eqglecen proundwater
mnnmmmmmumammaymmamm
perimcsor, each sbout 1en Seet from the shoeeline. Water quality samgles were success{ully collocied frea
timeen of these statices.

PrasialCOhomical/ Bictogical Linmology

In-dake Water quality sampling was conducted following methodologies specifiod in B [Hinoks
Envisoomental Protection Apescy”s (IEPA) Qwaliry Asswrance and Fredd Meshods Mansal (revisod 19%7)
Sanples were collectod on eighicen datos from May 1989 tevagh August 1990, Water for $he analysss
of wtal and dissolved phesptonus. wtal Kjeldabl nitropen, silrate s finmne MRSOREn. AMmonia+ammonium
Wmmmwwm.ummmwmwm
one foot below the water serface. A weighted bottle sarrgler (WBS) was usod in which a scw half-gallon
polyethylene collection hottle wis secured. Water was then tzamfermed 10 the approprans sanpie hostdes
Bacterial samples wom coliocted diroctly using a sterilized, six-ounce ghaw jar.  Analyses were made for
otal coliforms, fecal coldorm, and focal streptococch.  Using the WEBS and 3 half-gallon polyctiylone
mmuaﬁmmmmﬁcummummmwu
the analyses of phytoplaskion asd chiorophyll o (commcted for phacophytinl, b and c. Water for
w,«mmm'm”ammmmmmwm
and wrppod completely in sluminem fod 10 prevent light pesetration. Water for phytopleskion

formalin as a prescrvasive.  All samples were immodiately chiiad in an doe chest. Water for ihe analysis
awmmmmuummammwuw.mm
and bacterial samplos were delivered the day of coliection 1o the HHlinols Bsvironmentad Prosection
Aponcy s Chilcage laboestory, Priyoplankion samples were sbippad 1o Dr. Larmance O Faberty al Westem
[Mincés Universiy in Macomb. Parsssciers measurod (n-siu inchaded Seccti dise tansparency, dissotvad
oxygen and tesperstare f one-Joot imorvaly, and pl asd comductivity al one fool helow e waser
serface. A Mydrolsh Coeporation Ssrveyer Il was usod o mexsure dissolved oxygen, femperanirs, it
and conductivity. Anatyscs foe sotad and phenoipdthalein alkalinety wene ctedaciad in the fichd foliowing
mam-mmwwwmms«wmz

smmwmwmmummmmumwzl.mw
Tables 24 and 25 oo pages 74 and 75 of the Disgrowic Study for the metals and organics analysod).
Wmuuwmdmumwummwummm-mm
amber glass bode. Water for metals asalyses was collected at 2 one oot depsh wing e WBS ad 2
new, half-gallon polycthylcse boale. Toe collecied water was then transfomed 10 e appropriate sdmple
boales

mmuwmmuumwnmww
WMQMhMWA%WMHM(MWI”n Table
D-1 presents the laboessory methods wsed for the amalysis of the chemical parametens.

D1



¥ i 42amon folowred by TP asalyes as above
Catinum educton method on Techneon Auo-Analyas
Mharate method o0 Techaon Auto-Analyszer

Digettion at 370°C Wilowed By Setarminaton of arvrmend
ax 3bove

Fileanon of glass ther Sitor, Setarranatian of rroasse n
weight upon drywg & 100-108°C

Losa in weight of TSS fler wpon gtten &t 550°C
WMMMNOA\M

Tesmen s, ow el method: sargie reflued with a scluton
of Sl a0, potasmiure dichromalic. mercurs sitee, and
vt SRS Yoored wih atardard en0ul AVVTOALM

" | Concentmos by Mnation, maisaction wih acefons,
determnaton of ogEadl Genery and calosaton of
concertsamos ty MANGIN AT ae

WAMMUWMM&MMU)“WWL&“M
(19T8) was insoried to 2 feet bedow the sediment-water interface. A hand pump was wsed 0 pull the
mwmummmwam-wmammﬁ
mesh) which was insenied inio the pieacmicter casing. Collected water crpptied o a 4-lier polypeopylens
collecsion boade Gmod with 3 filling/venting cap. A vacusrs botile (250 mil polypeopylene Exlermeyer
flask) was posisionsd betweon Se collection botle and the band pemp. Thincen stations were ssenplad
petween August 1316, 1990; three of those saions wese sampled again on May 6-7, 1991, Waser for
umammmwwmwmw
mmuwmwmnmmmmuouwa

samplo botles. Water for the analysis of dissolved phosphores wan [iscred in the Sield usng
2 Swirmex filier holder and syminge. nmmmym-mmm.uwm
the day of collection 10 e [linols BPA’s Cricago laboniory. Measerements of pil, condectivity, s
mwmmmaumwmmmyrm—wamm
the same oquigment as that for the i-lake sampling.

Tritmtaey mmqqm.ummmwmmw

w-mmmwurmmww 1957). Samples wose
collectod in conumction with ioes events on October 10 and November 27, 1990, and March 26, March

n-2



27, and May 15, 1991 o Treibutanes | and 2. Sionm evenr sampling at Tribetary § was coadeciad on
Ocsober M0, November 27, Masch 26, aod May 25, and o the outflow on Novermber 27, Spang thaw
sansgles wose taken on March 21 3t Yoibotarkes | and 2 A sample of outflow waler wans alwo collecied
on March 21, "Base Now” samples were takon & Tribwtancs | and 2 (ax well 2s a1 the outBow) on Miw
7. Al samples were grad samples.  Water for the analyses of total and divwolved phicsphonss, ot
Kicldatd nitrogen, mitrasesnitrite sitropon, svssonize amenosiun narngen, ol and volaole supendad
sodds, turtidity, and chessical oxypon demand was oollociod wsing a mew (et or hull galllon polyethyione
bottle. Bacterial samples for the analysis of wtal colifonn, fecal coliform, and focal sirep were collecied
using 3 serilized siv-ounco ghans jar, Bocaese of the shallowness of the irdtary waler leveds (< 1 foot),
cmersion of the collection bottles” mouths was made ax Sooply &% possibie oo W water without
disurting the bogoes webwirale. Colleciad wiser wis then transiersed 1o the appeopriste sample botles,
immediately chilled in an ke chest, and delivered the sume day ®0 [EPA’s Chicago laboratory (sangles
collecied & night were defivernd $he pext business moming).  Waler for the asalysis of dissohd
phosphores was filicred in @he fiekd using a Swinoox flter bolder and syrmge. Coeduectivity and pHl weer
ciher measured In-situ using 3 Hydrolab Coeporation Surveyor Il or af the Chicago laboestory. Total and

i alkalinity were determined on-site using an Ecologic Trstrument Corporation ARcaliney
Test Set Model $M2. Tridutary stage and velocity slso wose messured o the time of water quality sarsple
collection

Aguatic Sacrprhytes

McCOulion Lake's saceophyie population was serveyed Nly 24-27, 1990 and July 16, 1991, The ke
was fint scarmed by hoat 0 identify sseas of plast growth. These arces were Then chonely checked by
cither walking along (he shoseling out 0 depth of sppeonisatcly 3 feet (s method was rodncsad »
arcas with Girly solid subsizae; hence, i could Tot bo wtilized along the westers shorelinc), snodelng.
probieg with rakes and poles, andie by bost.  Numerous spocimens wose collocied, asd 2 reference
colloction of peessed plares was made.  Memtifications were confimned by Pam Tazik of e isot
Natwral Mistory Survey asd Linda Outis of the College of Lako County.,

In-Lake Sofimere Quality

Surficial grad samples were collocsod o the 1wo mvlake wator quality samgling sites with a Petiie Pooar
Ssedge following the procedure spocified in TEFA™s Qrality Aurance and Fleid Mehods Maswa! (revised
1987). Samplcs were collected on August 31, 1989, immediately chillod in an e chest, and delivered
10 TEPA's Ohicago laboratory the same day. The Chacago laboratory forwanded the sppropeine samples
for orpasics analysis to IEPA's Springlicld lab wsd for metals analysis 00 TEPA’s Champaign lab (w2
Tabies 29 and 31 on pages 5% and 59 of the Diagnostic Study for the sactals and copanics analyeed). The
Blutriste Procedere (EF) toxicity tost was conducted it the Chicago laboratory.  Methodologies ad
labocatoey procedeses esed for the sediment analyses followed the specifications st forth i IEPA's
Laborarovies Methods Mansal (sevised Febosary 19910

Geoundwiser Ouansty

nmmmmmmamwwtaumummw
Mischell et 2l (1985). Seoc discussion ender "Groendwater Contribstions” en pages 9798 of the
Diagnostic Stedy for a description of the seepape meten’ constnaction and use. Total groundwaler inflows
o the lake were calculaed using 3 peocadere outlined by Fellows and Breaomik (1980). A discussion on
page 98 of the Diagnostic Study provides moee information.
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wmmwwyummmnmummml.umwmpmm
following ssoes everes. Wister Jeveds in the ostict Musmse wese seasurod a8 the water depeh over the mctal
weir. amsaunywwmmmmmmm. 1982)
NIBA'OMVAW.“IFMJHMW(MM 19871 Velockios were micasured over
umammmmmmumwuymm Compuatation of
wiream discharpe for the penod of rocond folkvwed USGS methods (Ramz. 1982

Salimeptaion/Wster Dxpih Seevey

Amanust&mmmwy 1950, Following
mmammumm.mummmm-wwmm
lake.

MWMMMWISMMMWKWdMHMM
uw&wm«mmwammﬂum-wm-s
MMdeMMMMdeWM-’MM
Railroad tracks. Amwauwmmummmmm
Geological Survey. Ammtudwmuwmumw.zu.u
inches from the west adpe of the spilway box culvert The thwee meforence sations wore located o
Peterson Park, West Beach Park, and ®¢ Village of McCullor Lake's pork. Fach station was marked by
mmaymmlmwmmnmnmmuwm The dissance
of the station 10 & neartry, fised eeferonce poist wan recorded. Surveyisg inwrsments cluding 4
WM(MMW&WMMLMN;WWWM
Mwmwommumdmmmw
Mﬁﬁﬂuﬂ“m‘nﬂuh“ﬂnﬁm&n.h"ﬂda&'

Amccmmmwﬂhmm One penon ramained on shore and operned
umqﬂmmnmmmummnuam
Mu-WWudummM

1. mmm«-pdmuammmuamam»m
a OF seading.

2 mmmwnummunmw“wum AW
mum.wuma.ummwwwm
mm»ummm.mmm—mmwnmmm
Beld cn the socl pipe and mgiod Sowand B 100 station on shore. The sotal seation operaos
mmumuwumuwuuwm Once the
mwmummmwnumwmnymh

i wwmmmumummmumuma-m
mMaMﬂmmwmbﬂliomw. The winer Septh (1.2,
mwhdeMM)mmnwmupum
the sodancrd layer The surface area of He pie pu geevented penctration of the pole inso e
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sedimenty, and yiclded vory comicst rradngs. The peeson i the Boat then relayed by fwo-way
mummmmm»mmmm«mnkndwnm'm
refusal dopth™) These sexaurements wore fecorded by e total station operaned i (he fickl
motchook,  This peocadure was Ben sepeancd for the remainder 0l the lake Jeca. The mose
mmmmmaqmuadwm.ummmydmw
soditnont dopth scxuremcnts thae wese taken

4 mmwm.mwdummm:appmmmcmuum
structere, . The clevation of the gasge wis lrasfersed from the CROS beachmark and accurale
W 1000 of a fool Dq‘umbtum&ymwfm»mh
MoCullom Lake's “nomal pool clevation™ of T57.00 foet above mean sea Jovel as sl by the

spiltway weir,

5. mwwwmmmmmmwwmm
umrmwmuwmoummm.mmymm
e sediment and waler depehs wis Den comveriad 0 cocedinale locations. Compuneriand
Mammmmummmmwmm
witware. msmmmmwsum.um»mm
water and sadiment depth comboun.

L3 mmummmmmamm-Amumosum.u
procesiad for map posparation

Mxdrmiogs Badgct

AmwmdNMﬂum-ﬂWMQﬁmmMmmﬂ
mummmmmmmwrmum.w.
Wmmmnum(mmm.nwm
Geough the spillway. The comisoous sovslaticns of senodl, lake levels, and spillway outflow were
wmummwmm:nwm
Uohussom, o1 al 1984 McCuliom Lake's averape anvaal hydrologic buadget s
umnumawdmwsuy.mwmmm-nm

derived from @ HSPF simulation mwmm‘ummwm
meassrsscnts. mw&mndnmmuwmuhunmm
mvﬁumum‘;mmcmm&uymummmm
Adminiveation gage reconds). Average snmual catflow over the spillway was dorived from
umm-wuwwammumm
mmmm-{numwummumunwum.
mmeanm&ALMthwmwmm.

NusricrsSolids Hudeet

mmwummmmmmwmmm
W&W“MWMMWQU.(IM Toaad solids Joadings from
ﬂulmmwdwwm“dum&mo‘mm
(WDNR) gross crosion sale estimases (Jefl Prey, pers. com. 1991) and sedimem delivery ratios, The
MWMmmWammeA(IMMQ&(WNL
umm.um;.umuwum Sedissent &cdivery ratios were determined
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wlrmg many of these sasie docstnents. Tetal solids loadings from sow asd cover ooop lands were
calculated wsing e Universal Soil Loss Bquation (UISLE) (Walker and Pope, 1957) sl sediment delivery
rachos 3 recoenmended by Pt (pers. comm. 1991). More desadad iformation (s provided on pages 3135

of the Diagneatic Seady.

Grousdwaler wotal phosphonss Iadings were hised on grousdwaser sapling rewslis, asd concurmod with
Ray and Wascher (1965) that groundwater cotering McCsllom Lake shoudd be low s phanplons. A
concentration of DO0) s fousd 3 groundwater sampling station GW LT was applied %0 e voheme of
memmmmnmmmnwmam
comtributed per year. Grousdwater ol ritmpes boadings were caloulaoed in the same manecs wing 2
u;ammtmauya—aummmwummmm
Krobelski, 1984)

TﬁmuMﬂmmm—mmwm&wwmcw
Mmmmamm»ummwmmm Mose Sctadad
mformation i peovided on pages 3944 of ihe Disgrintic Sxady,

Netriertotids Joading raos from ammosphcric deposion (wet + dry) woee derhvad Tnaes Quen (1977)
assumsing the “clean” air quality classification (se¢ page 45 of Diagoostc Stady for koadisg rates). The
mmmWMWW‘stquymM&dw
pheosphonss, toal nerogen, and total wlids contribeted per year

Based 0n an anadyxis of McCullom Lake's weal phosphorss duea, dissolved oxypestomperatuse profiles,
and 3 review of the Meerature, an intermal phosphoous loadng e was chonen froe the Tnersture that
represcnded the Jow end of mnges reponed for oxic fonygenased) lakes. Frosn Nusmberg (1984), an
aversge imtermal phosphorss Joading rase of 7.3 fycar was dctermeined using values Sor lakes lew
than 10 fect decp. This rase wan 3ppiicd 10 S appeosimale bottom arca of 244 acres 1o yield pounds of
total phosphors mlersallly seponeratod on M Jverape sl hasis

Mwmmmwmumdwuugumm
Mumwuwaummmmwmdamm
awmmmwmmmmuﬂmmm-www
TP concontzastion. MWM&Q-‘W*:WW'MW
by Canfield and Dachmares (1981). Their “antificial® lake moded wis selocied bocauso it meost Closely
Mwmwww-wwvmmm
Progran TP data collecied in 1988 a5 well a5 1991 Seocdd messuroments and  obeervations of

hendance. Bawed on the aversge armaal TP loading and the lake's momm depth and
hydaaulc Dushing ramo, the expoctod averape sl inclake TP concentration was calculsed. This
comcentration was then applied 10 e volume of lake water exiting fheough B spiiway and via
proundwater seepage 10 yicdd lotal pownds of TP exiieg B lake, Total ressogen (TN) outfux was
dotermined in the same manser as for T, the expected avemage ansual indaske TN concentration was
tmodeled using a lake response model for “amificial” lakes developed by Bachmans ( 1980) with comecticas
(Bachenares, pers. coer. 1992) Total solids outflux was basod on (he mean (otal suspended solads
concentration 3t Site 2 & Sctermvimed from e 198990 period of indake water quality &a collection.
This concentration was orly appliad 10 the volume of lake water eaiting teough the spillway. since solidy
ae not ot with groundeater exfillration

Totsd net nstrierasolids koadings were dovived by subteacting the numentsolids lossos theough the
mumm(mummmm
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APPENDIX E

Endangered Species Consultation Process
State of 1llinois



grdangered Species Cimaultatics Procass
Execative SuSSAry
January 7, L1994

There are¢ 497 species lis%ed as threatened or endangered within She
gtate. Habitat leas or degradaticn s the mest sevrious prablex
facing these species. One of tha goals of this new pregran is =S
aveid or minizize adverse impacss te state listed specles ané =helr
essential hakitat that result from %ihe actions of state anc M — B
units of governaent.

The fellewing 4z a summary of the steps tavolved in thla
cansultaticn process:

1. Identify these actions that =ay have an adverse impact=. Actichs

requiring review include:
“any constructics, land manage=ent, or othey activity
authorized, funded or performed by a State agensy or local
unis of government that will result in a change %o the
existing eavirermental cenditions and/or may have 2 direcs or
indirect adverse ispact on a listed species or its essantial
kabitar or that otherwise jecpardizes the suzvival o7 that
species...* (Section 1073.3C(a).

a. Dlease note that rezoning reguests fovr land cuyrTently
gened, developed, and used in 1its entirety for commercial,
industrial or residential g6s are exempt from this process.
Rezcning requesta for 1 currently zoned as agricultural ov
other "cpen space” designation to cne that vould allow develop=ent

shall be submitted for reviev.

. The issuance of building and zoning use peraits, and other
nen-discretionary decisicns by adminissrative officials are alao
exempt from the consultation process. Approval of Plamned Unit
Developments, conditional or special use peraits, and preliminary
and final subdivision plans are subject To this reviev process.

2. Once a unit of ernment proposes an action that requires
reviev, the informaticn regarding the locaticon ©f that actien is
sorvarded to this Department for review. The ageacy action repert
(or equivalent information) should de submitted to the following

Iliinelis Cepartaent of Conservation
pivision of Natural Neritage

524 5. Second Street

springfield, IL 62701-1727

1, Within thirty days the Departizent will reply wvith cnme of two
respenses. If no state listed species are present, no further
consultation is required. If, hovever, a state 1isted species oOr
its essentisl habitat is present, further inforsatien regarding the

&1



Fage 2 Janeazsy 7, 1991

prepesed  actica will be nrecessary 0 evaluate the potentlial
ispacts. The Detailed Action Report (or equivalent infor=aticsn)
shall be subaitted for this reviev.

4. n review this inforzation, Depart=ant staff will deterzine
vhatier adverse cts are likely %o cocur. If mo adverse {=pactzs
are anticipated, the censultaticn precess ends, If, hovever, a

lizsted & ies wilil be affacted by the proposed actlon, Cepartment
staf? vill make recommendations as to how these impacts could be

avoided or minimized.

5. A 2ee%ing 33y Do held £o discuss the recommendations zade. The
final decision of the agency to accapt all or pars of the proposed
recoanendations msade shall be subaitted in writing to this

Departsent, and the project then proceeds.
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Brore Maorwy)
Dewdv e and lond 1ooether

e W Comend
Deputy Oweons mww-mmummu-Mnuum e

CHCAGD CFFICE » NOOM 4308 + 00 WEST HANDOLM #0801
won ¥ Oy
wazare Dwech
EXDANGERED SPECIES CONSULTATION
ACENCY ACTION REPORT
 —— e e e -
PROJOCDE :
pate Busmistted: Date Due: —

_
for O ioe Iee Only
Agency Name:
contacst Persons Phone:
Agency hdaress: o

DESCRIBE PRECISE LOCATION OF FROPOSED ACTION
Countylies):
City/Town: o
coewnship/Rasge/Section:
U.8.G.5. Quad Map Na=e(s)!
prief Descriptios of the Proposed Action: = ..

Please enclose a map delimeating the location of the proposed action.

YOR NATURAL EERITACE USE ONLY

QUADCODE ($) * 7

Sre Thete Thrastenadserdargered speties o fatural aren loories sl Iin the vigindty of 1he project? [ Yem . ™}

The cormnd SaThen process i termioeted? | Ted [ W)
14 ‘St , seplete o oncioeed Betelled Agwwy Ation Report 14 centine the conmel tat tem prededs.

Evaluation Approved by!

Deanna Closser, Ph.D. Dato
Endangered & Threatenod Species Frogram Manager

K



APPENDIX F
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Project B
J

McCullom Lake Diagnostic/Feasibility Stady

Public Informaticeal Meeting
October 1), 1991 « 7:00 pm. « McHenry Musicipal Coster

Project Status Summary

ackground ...

Conductod ender & grant from $e US. Eavieossnental Prosection Apercy s (US. EPA) Clean Lakies Program
with the Clty of Mclienry; progeet conts splin equaily betwoon LS, EFA asd McHerey,

Ohcan Lakex Program groet & aleinidonnd and oversoen by the Thisois TPA,

mmm—ummmumuwummmu
Mcliorey, Laboratery salyses wes porformed by [lmon EPA Assistancs abwo provided by the MoHesry Co,
Sodl & Waker Comservation Districe, [hmot Nosueal History Survey, Thnow Digrartaent of Conscrvasion, and the
McHowy Coesty Heakh Depurtmest.

Stedy period s May 1989 dwosgh Docomber 1991

Purpose of sody is w

Sagmne cunting labe problores,

Mentify caeses and sowrces for thexe problona,

evidame altorratives for bl reneson andin [vouxction, and
w-mp‘mmum'umwum

udilecy.

Lake Histovy ...

Bl
9

Nataeal glacial laice formed over 10,000 yeurs ago daring the s e 2pc.

mwwwmdmuwmw-mummcw
sab-aatcnhed areas (sor Anaxhmcne #1)

The odiginal foderal Land sarvey 1540 hown rmech of Hhe Land servounding the ke an peairic asd limberiand
(see Asachment #2).

Is sheast 1890, & dam wan iastalied o the nontwast ond of the lake, reportedly ming the take by 4 foet,

mu-—num-«-wnmmﬂ—nwmuunmm
19808 have sow been comventiadvohadl imks year Tousd rossioncec

The Lakel.and Park Propesty Owners Associaion and i5e McCullom Labe Consorvation Clab have beon quibe
m.um‘:mmemmmmn&;mw,&
cutting, park area exhumcermeren, fad woching. and wuwe.

The Clty of Mclleney scquired tifie 10 & majority (K2%) of the kake botiom = 1984, The Village of McCuliom
Lako owns appeosimately S of the ke botton.

£l



Tabie A
McCuliom Lake Witer Oualty
Avorage of 1989-90 Data
Lake Sts  Labe S Tetwdery Tolastwy Triasary Cwonarnd-
Lo o L N e 2 Ste 0) water
Braw Drvw e T2 Nrvase
e rery Do)
Trassowency fnches) -~ 2 -
Yot Suspenaed Gotdh (vet) ? b 24 141 -
Vorstle Sutperdie) Saich (rgT ] - ' Eh L 4
Tubicty (NTUY) a s
Nvatattets N (ng'] w1 «01 43 » ow axe
Arrevosa- N omgT) 0.4 0.0 oM L) °n 200
Yoz Phcephona (7gT) ome S0 0,584 0N o
Dasastved Phowgplara (mgT) Q.07 o8 Qe o 0 osm?
Toldl Akalniy jmof) " w . .
#H Qurim | L & (¥
Cravrcpte® (157 102 wo! ¢

. mmhnuwu-m-uumuwmm Howeves, ¥
Muwuum« 1989 ) mommm-ummu-ul

wncragack Guran

0 Powoleken (Mo

. Adwiydm*:.e&udhﬁhnwmm-cg-ﬂ,
Mmtmmmwhﬂpkﬂmdmm‘

. WM&W.M!.MUW.‘IM



3

4

Concomaations of fooal coblonms eccimmmally caccodod petdis bealth dasdnds o he like's swmvanrgy
heaches. Sources lor Bos toctcoria may Inchade sopnic systoms ax well 3 wlkdile and pove

The [hiscts Departrncnt of Conscrvation hon boon sy (he Lahe's fobores for muny yeans. The
1990 sarvey dcates thatn gonerad. e Todery hoo been lnpeoving dening e bt several years.
Spoat fish spocaes prescrdt e lode sonhom pilio, bupemosth bass, Neegill. hoack crappee, yelkr hoss,
ad chandd catfid.

Recostly, Gup popslattons hane boos o the rsg and sy e comtribeting 10 heghor bnvals of sssponded
wdiments and chevatod mtnost conconaations 1 e water, Putere maragoment 4o control e sescese
etk fnh may be appeogrisc.

water saongles arodyrod for he pecseace of hoavy motals (0.8, copper. ead, tec) were within the
A0y wakey ualiny sandards:  pestichdos wore all In concentTations helos e Ldoraony cgupenre s
detoction Besl

sadiment senles malyrod o pestcsdes wem 8 Iekore detectom [m s sodment Ssrglos analyaed S
Beavy metals wore all m e “vomal” o “Dellow soeral” categernies waod By lliscts EPA

Scundiags for water pnd sofimos dopth descrmanations were oads a8 Y locations o e ble darmg
Jely 1990

Water dopdh contours e shown I Astachgma 5
Tobde B shoows the arnount of blie area wih specifnod water depeins and sedbonesd Macksesses

Table 8
McCuliom Lake WaterSodement Depths
Woow Degth % oflske  Sefiment % of Lake

feet) ANea Depts Teut) Aan
01 27 o2 F°Y )
e L& 24 1"ns
29 104 “ 12
24 2s e w
a5 27 e “s
54 79 100%
67 65
7. 6
89 a
'S 08

100%

F-3




Goundwater

Gopundwater was monioned 3 18 stasonn around Be bke perimony s Asgust 1799 teough May Wl

kTﬂ&hMﬂyMnWWﬂﬂmﬁw
Pentpet (Table E) for growndaase ngucts on fhe bie.

swwmp!nhh.tm”ynwa“ﬂ.mm-“y
N ittions. Guc W pooe soils Al high proundwates keveh

Tribetarics wese mosidoeo] ¥ 1 statons hetween June 1990 and Awgunt 1991
See Table A for mbwary wabis qaaliy revals,

Laod ey in e watenhod doncrmine fhe smosl and guabty of warface numell sl grovsdescry
reaching the ke

Table C shorwy the winershod s priacipal kand use Coleponios.

Lpdroiops; Budest

m-m.m.mmmmwmm
m»wmm'm”hmmmbbamu—w
Cwater) “budper” for McCulions Lake (se0 Table D).

mumnummm.m-—m-nMo-um-m

Oufiows of water froes the labe nclude grosndwater exfilvation. fowage over the dam spilinay, )
eaperation from e swfaco of e bike

Muw-&mmnmummmm
MMM&»M.“«.MW&WWM
Talde EX

Sourcos of matrontssolids 30 e bike inchade grousdwaser and sopec xyviom leachale, surface redl via
the wibwmries and drect dramape %0 the Take, cundaonfall 3¢ well ax "Gy parculae dcposson on e
ke srface, aad “sepemermtion” of mytrueras Do the Like's oo sedmenta

Lowses of setriestsisolads from the lake inchade proandwater cxfiliration (setnesis oaly) aed fowage
wver the damn spillway,

Existing Lake Uses and Problems .,

McOwliom Lake carrendy sepponts 3 variety of lite wes. Tho exsond and quadity of each like we we affecied
n.*dmmmuwwm-md“nm-wu
cah we

m«mmmwm.mwmmmm

mtmmmmmmdﬂ;m‘m‘ preddor grey
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Tatse C

McCutiom Lake Watershed Land Use
Sub-Watersted

Lard UsaCover Categovy L) LH n X Total -or

Watershed
i Gotely fesdermiyl (14 unaracre) 7h | &3 | &7 a4 T4 0%
ruttaTiy reardert o oo | 15| oo 0 15 oM
low Sensly Parrhousse) "3 0o 00 o9 1”2 205
low Geasly (< 1 uacrel " 2 oo 24 L+ 1) 0%
Wagod oads (4] 2 13 732 72 b
comerercial oe 0.0 0o a7 LX) o
eittoodd (schdel charchy) 28 21 0o ca &0 e
AL Quasi-fabic traldoge 13| v | o o7 23 os%
- 20 oo 00 °0 20 B LY
recrestond park L3 0o 00 8 %7 2%
Daachos oo 00 oo 0 10 0%
row caog 407 L8] 0o 138 ®s L3
cover crog ns 0.0 0o 147 82 AN
pasire e 00 00 L 28 1™
woscanad oo 42 1.3 255 09 3.0%
vacand, el grans 3 29 00 20 M 2%
VA0ML MO ahns T 00 00 “ “e 4%
L Fa ks 12s oo eg b ) %
Total Orarige Moa (0 acres ) Fasd " 45 A (421 100 0%
Sub-Watershed #1 « Share Drive Oran
Sub-Waterahed #2 » Wes! End Draln
Bub-Watershed 535 « Nomfudo (van
Sub Watershed 82 « A Revanng Watarsted A

. Salowag (water Gagih. maciophytes. hacena)

¢ Casoeing, paddebostig, rowiosing (weter depth, macrphytes)

. Withle Sabtat and wikiile ctaervaton (Tebist duersty, overst watet/bedirerd Gually, nos estessve
human datortances |

¢ Geseral ke asathefics (water Clarty, racropinten, phylaplasdion|
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Fovorage Arwd Vycclogee Budget 28 OCT 8%
iE = . I,
nNLows
e
Sitramanynes 81 1 "
Vmderas 07 £ 24
Seswteryted 83 b 19
Sobwid e atwd £4 1% 103
Sadwee Munol o /5 osa
Ceoundwebed an x4
oogd slen (Mo Lho _ e 12
TOTAL WFLOWS 1540 100
B - a—
- - a7
[ n ne
Eveprgon Yoo o = 0%
TOTAL OUTFLOWS 152 "".4
T E
Aveeage Acust NumortSolds Busge
Totw Pl uinun Totad Koogen Tor Suap. Soum
By - By -~ ooy -
INOUX
et
futrwatonned 00 " ™2 o as wens we
SudvesinNes 87 . - sl (8} e ws
Guwatorsbesd #1 ~ 20 150 co 1,450 s
Sawamonted 04 -1 —l —— 21 L) 28
[Stann Runod) an  EeN 2900 men) (I L14s) LIS
(rourdaster (Lo by s 4 us Mme 10 Q L)
lte wpitens 200 »2 2,080 iE R ] )
A cacher e (hma s 1 w2 7 e ™y w0008 »e
Lrecerad rogarorelen — — —t — — il
TOTAL MNFLUX ™ o DAD 100N 700234 wan
ouInux
Sy » “wr 200 w0 Ay w0
Crowviosier N 2 LER ~23 o . —
TOTAL OUTILAX - L AN WS " 1008
TOTAL NET LOADMNG o 19500 oW
Percent Rotainod in Lo na sAm "N
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Developing a Lake Management Plan ..
o Nuomry restorason peotocson dMescgies ae avaibiide for bike sumagonon.
. 1o ¢ rasogvirere apyweoches

ddging
solmont comuolsltion

reaviern saxtivatioalako bosom walng

bosom Mankotng

aquise plast hrvostng

Cheveacal macropby b conanod

wanr dyes

berbrvorous ol (grd spplcable o MCCulien Labe)
AN CECulon

fish maragement and sackng

Worchine cromon controd vegetaton plastogs

agocuind evoskon coetrd

vogesatod wancrways amd filier strips m arbon and agncelteral arca
sprcultural fertiliner/pestichde mumapomont

whas cromiondadencnt controd from (oesmwaon sics e Chaned v
manimiar water inflason, miremire deect wasce nenodl
prsodinmeatinn baven

Sopla sysiemn munreerasce opbaemend of taling sywcrmm

Liesor, yand wande, and pot wiste resrogemend

tanm fertibucr masagtvees

homoownes 2000mt sach a6 nosphaonpdote detergonts. o partoge deposals. o

Q Thase are conts ascctasnd with cack of o approschos, of course some 20¢ higher (ach & deodging which cn
ren foom 52 00 S10 or moee per cubed yard) and some conry limle I any comt (sech s bomoowir xctiors), The
obiective of thes stnge of e Yot is 10 Guowss and prowinas ke seos, and If posuble, idenaly spocillc ke
conditions which will ho meodod %0 wppon caxch wee.  From this commenity ingul, peojoct stall will fommelaee &
mnes of alcrmatve masagoment dratogics (and moociatod coats). These will be presconed o Bhe Mcliesry Ciy
Councal and e community §or luther comment and input.

J The Minal cutpun froes this Diagnosic/Seanibibey Stady will be 3 bike resostionjostoction pla with specifc
masagomont Tecoeeendations dosgnad b achicve mont — #f sot all — ke wies w o allordabile cosl.

For Further Information About the Study ..,
J Moee information sbost the stady can bo obtained by contacting llob Kincheer, Holly Hedson, or Jay Olark &
e Nofeassorn Blinol Morming Commission, 400 W, Madum Srect, Room 20, Ohicogo, 1L, 60606
sfephone 112/454-0900.

THAHKS.'! ws B0 Coming omight and shoring your kaowladpe and sagpeions for McCulbom Lake,
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Attachment B
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Attachment C
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