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'lhe Circater Ba.ic Lalie & I,ady Lake Protcctifin and Rehahilitation Districl conducred a lakc 
planning watershed study during the sumrtler of 2000. Thc L)islrict has appro.uiri~ate!y 200 
residences which use on-sits wastewater treatment systems for disposing of household wastewater. 
In gencr,~l, thesu are septic systems which use a septic tank fblloued b j  a drainfield or seepage pit. 
Many ol'thcsc systerrlT are morc than 20 ycars old. Corlcern over the eri'ect these sysleins are havlng 
on thc groundwater and lake water quality prompted the District to initiate rhjs study. All of the 
scptic systems in  thc District that were constructed prior to 1990 were inspected to detcrrnjnc ifthey 
\ierc in compliance with the State Plumbing Code. UOMh183. Plumbing codes in efl'ect siwe I90CI 
h a t :  required a minimum separation distance from a septic s!stzm so11 dispersal area to 
ground\iatcr. Thy zone of unsriturated soil helow a sy stem. required by thc plumbing code. provides 
rhz only treatment media thc septic tank eillucnt passcs through bef'orc discharge to the groundwater. 

The septic systern inspections Sound thalGO% of the sites in thc District 30 riot meet plumbing codc 
rcquiremznts. Honevcr. because of ground\+)ater tlow direction in the Iakc arrii. scptic systems nere 
found tlot to tic n big contributor to rht: nutrient loading of the lakc. Othcr sources of ~~ut r ien t  
contributioti to the lakc. from watershed sources, were also revieuccl and are delineated i n  the rcport. 
The phosphorus loading model projccts phosphorus input to the lahc system tiurn all suurccs to bc 
in thc range of 96 to 2 1 0  hilograms per ?car. This study pro~.ides the Lakr District rncmbr~-s with 
;L tool for evaluating the sourccs of nutrients to the lakc and a bc!lchmarh 1Lr all Luturc ar~alysis o f  
the nutrient budget. 



1 iic fillouing report is a description of'and results liom a lakc planning grant watershed study 01' 
Cireatcr Bass 1,ake tQ La+ I.ake cunducted during the summer of 2000 ?'he pratcc~ion of  thesc 
lakes is of great concern to local government authoritics, namely thc Cjreatcr Bass Lakc & Lady I .sku 
Proteclion & Rehah:Ijtati~n District, the Town of Upham, and Langlade Count!.. Whilc lakc water 
quality is prcserltly collsidercd by many in the rli~trict to be quilt: good, thcrt. is cunccrn about 

yrowing impuctc on tvatcr qiiaIity of sanie of the practices of the lake users and sl~orcline owtiers. 

-(-his study was undertaken to determine the co t~d i t io~~  of the septic systems scrvirlg I-esidellts in the 
Illstrict. A portion o l  the seplic systems in the 1)istrict were inspected in  1995. this study provided 
funds tc) complete thc inspections of the remaining systcms. Another goal of this project was lo 

p r ~ v i d e  n tool for education of thc District mcmbcrs. Tht. \v';atersllcd b<lunilanf mapping and larld 
use tnaps will be of peal value for future decision m a k i ~ g  by thc District rncmberx. The scwpe ol' 
111:s study includcd the folloicing itcms: 

*I.,\ ;rluatc septic systenls for code cornpliancc 
*Delineate thc lvatersheL1 boundaries 
*Char,iztcr rzr the IrulJ uses in  the watershed 
*Provide a phospl~orus loading budget for the lahi 
*Aqualic weed identificiitiotl 



Thc Greater Hass Lakc &: Lady Lake Protection & Kehabilitation District has bccomcconccrned that 
nutrients relcased by septic systems night h a w  a detrimental elltct on the water qu,~l i ly  of Greater 
Hass Lakc & Lady Labe and db tlic existirig septic systems age and requlre replacement. there may 
bc insufficit'nt arca fur rcplacerncnt systems jother than xith ii hc~lding tank 1. 

'rhc Circater I3ass Lakc & Lady Lake Protection & Rehabilitation 1)isrrict secured funds from the 
U'isl)NR L:ikc Management Yla~lning Grant program to evaluate exisling residcntial septic systurns 
011 Cireater Hass Lakc A Lady Lake and to providc base maps o T t hc warershed and a nutrient budget 
fbr the lakt-. Tliis project in part was lo assess the potential effcct of on-site septic sys~enis on 
Circater Bi1.j~ Cake k Lady I,akz nutricnf status b ~ .  examining the existing systems and applying a 
nutrient loading model to determine their significance tu the lake nutrient hudgct. The nutrient 
b ~ d g e t .  drxcluyt.d u.; pan of a previous study ( 198 J 1. was re-cvaluated for the residential c~mponent  
based on currenl development and thc f ~ldings from this survcy. 'l'he results can be used to evaluaie 
thc nced f i l r  wasrewater tnana;ement c?lleniati\,es and cocjperatib-e management strategies to correct 
ally deiicic:icies. 
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Grearer Bass Lutic, Lat~glarle C'nwnrc: U'isrhr)nsin 

PREVIOUS STUDIES 

Several studies have been performed lu analyze the Lakc, its content and the surrounditlg waltrshed. 
These studies have provided evidence of nil11 code compliant septic system installations as well as  
tht. ir?iportance of protecting the lake during changing adjacent land usc. The studies include the 
f(i1lowing: 

Greater Bass I.ake. Langlade Cuunty 
Fcasi bility Study Results; Managcn~ent Alternatives ( WDNK, 1 983) 

Planning Grat l t  Study (Northern Lake Scrvicc. 1992) 

Wasttrivc.ater Feasibility Sludy (MSA. 1 996) 

The E casibility Study Results prepared by WUNR in 1 983 established  he dirccrion oiground\valer 
flow(scc Figure 4) and pro\ idcd a base for a nutrient budgzr. The direction of grclut~dwater f o w  in 
the :ma is generall>, out of and aLlay from Greater Bass Lakc. Ciroundwater flocb direction has a 
great impact on rhc analysis of the various nutrient budget sourccs evalualed in this rcpurt. in 
parlicl~lar the septic system cnt~tribulion. The i rnpct  of on-site septic systcms 11ocaled along the 
shoreline of Greater Hass Lakc X: Lady 1.ake on lake xvarer qualit!. is much less considering the 
dircclion ofgrour~cltvater I luw. Nonpoi~lt sources of nutrients, such as. atmospheric. stream inflow 
and runuf'f have a much grealer impact on the lake waler quaIity than the minor flows received horn 
the gruundwater entering the lakc. 

1 hc purposc of the Planning Grant Study conducted by Northern Lakcs in 1 Us2 was to determine 
curren\ water quality for compsrison to past and future data and providc a basis for recommending 
in-ipro\/ement~presen.ation stra~tgies. 

l 'hc  Sanitary Seirer Kcporl conducted by MSA in 1995 provided an asscssmcnt of thc code 
compliance of the septic systenls' located in the Greater Hass Lake Ilistrict. 1 he results ofthat stud) 
rcvelrd that 72V0 (of thc seplic systenls ir~spccted wcre non-code compliant. Appro*:i matel! one third 
of the septic systems in the llistricl w r c  inspected i n  1995. The rcsults u f  that study ]cad tn the 
W'astew~ter Feasibilitj Study conducted by MSA in 1996 which eifaluatrd the aIternati\,es for 
wastexater treatrncnt and disposal. 



It'ulcr~ hed Studj Creclter Russ Luke, LungIu(Ir C'uutty, NTsco~tsttr 

Greater Bass I .ake & 1 ,ady I .abe arc locatcd in the Tonnof Upham, Langladc Ccunty. ' I  ! ~ e  houndal-y 
nt'rhr Protcction and Rehabilitation District is shown i r l  Figure 1 in the back of this report. Figurc 
2 defincs the direct drainage h ~ s i n  and the entire watershed of Greater Bass Lake. Greater Uass 
Lake is a 258 acre, drainagc lake with a maximum depth of 27 feet, 6.9 miles o f  shoreline and n 
\~\-atcr-st14 of2707 acres. The shoreline is approximately 9% uplarlds and 5% wetland and cvniizrs. 
( From Yuriacc Watcr R ~ S O U T C ~ S  of Langlade County, WDNR- 1977) Crentzr Bass Lake i s  heavily 
devcluped almg thf shortlinc with approzrimritcly 200 residellces locatcd in the district. Thc (lircc~ 
drainage basin contains 71 8 acres including the lake surfrice area. The direct drainage basiri was 
uscd f i)r thy nutrirnt budget calculations bzcaust the largcr Iota1 watershed drains through S u ~ n m i l  
1.ake which in turn drains into Greater Bass I,ake. It was fklt that separating the dircct drainage basill 

f'rnm ~ h c  tr>~al u;-atrrshell murr accurately shows thc actual nutrient budget oi'thc lakc. 

-1 hc. 1;4rin c ~ l '  thi. rlrainapt: basin t l3 lulru nrca is 1.78:1. Tliis luu r u ~ i u  is a reflectinn of a sn?all 
watershed i n  relation to the lake area. The efkcts on the lake iron1  his relationship arc' that thzrc 
1, a lung  re~e~ltion t inw uf the watcr rernainilig in t l x  lakc before outflow. 

Lad) Lake is a small lake located northcast of Greater Bass Lake and separated from Cireater Hnss 
I ,ake by a narrow, higher ridge of land. Lady Lake watershed basiri is mosllv forested uplaritls with 
L c n  Irttle development occurring in the watershed. 



IC'ucrlerslred Siu r l j  - G'rturcr BU.SJ Luke, Ll~r~glurle < 'clutr~', CVisconsir 

A map of thc land use in the total watcrshrd and the direct drainage basin is prebented Tn Figure 3. 
The areas of1 and use wcre gnthcrcd from aerial ~~l~uiographs.  datcd 1 992, W UNR W'etland maps and 
a dr ivc- thmu~h - rccogni7ance. The follou.ing table shows the land use. in thc dircct drainage basir~. 
by acrcage and as a percentage of the watershed. Chart 1 contains a depict iot~ o f t h e  total land use 
i l l  tl~c clircct clrainage basin. 
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Watershed Land U s e  By Percent 
Greater Bass Lake, Landglade County 



SI',PTIC SYSTKM INSPECTION 

The septic systcln eval ilatinn examined all existing systems in t h e  district that wcrc constt-c~cted [ i r  ior 
tc:, 19110, 'I'he sanitay survel' results from rhis study were combined w i ~ h  Ihe results oi'the septic 
systcm study co~~ducted in 1995. 

A copy of cach inspection report can be found in Appendix: A.  Each site \\'as inspecled to detennine 
the location a r~d  depth of the drainfield or soil dispersal unit ill 'thc systcm. If relevant, the soil 
conditions lo ;I depth ol'thrcc feet below the system were evaluated. Depth. color. and textureof the 
soil hc~riznns Ivere noted along wilh any objervcd rcdoxirr~orphic featur-cj (soil n-iottlcs). llepth to 
obscr\ftd water (if within three fcct of the systcm bottom), hcdrock andlor rtifusal w a s  11olcd: if 
applicable. Soil obscrs'alions were donc with a hand auger and spade. 

Soil mr,rtlcs liere uscd to determine whcthcr n syslenl is located in a code complia~~t  arca. Wisconsin 
I'lumhing Cocc COMM 83 requires 3 separalion helwecn the bottom of the drain field a tld a n  7one 
01' srasntial saturation. as dctcr~nined b~ soil mottles. I'he systen~ depth was  dctermincd by 
measuring down thc vcnt pipc in rlle draiuiicld ur drywell. Once the dcpth of the system was 
cstablis tied. a tneasurertiet~t ~vas rnadc to dctermit~c' the rclatit-c height abclvc I:ikc leve l  a11d thc 
distance to thc lake shorcline Sronl the vetit pipe. 

(3bservations of s w a g e  effluent surfacing or direct discharge into the lahe would result in the s? stem 
being classified as no11 code compliant. If  these p~pcs ,  lines, tiles. ctc. nrcre not observed, this does 
not puLirantee hat i1 legal lincs directing s e u ~ g e  effluent to rhe lake do ncll exist. T h e x  pipes trr d r ~ i n  
lincs ,Ire ilnpi)ssiblc 10 d c t ~ ~ 1  when [hey are below thc soil/watcr suriice. 



SEPTIC SYSTEM IVSPEC'TION RESULTS 

'['he re~ul t s  ofthe Grea:cr i3ass i.ake 6 I.ady I.ake scptic systcm evL1Iuation are sumnlari7t.d bclow. 
Ind~vidllwl incprciinn repclrts for ~ h c  year 2000 arc f o u ~ ~ r l  in .4ppc11dix A.  111 the back of 111is rep011 
i ~ r t :  a number of figures wllich highligl~t somc of the data sumr11ari7cd below. t igurc 5 compares the 
septic s) stems' ages with the brcakduwn of ages of all systclns on the Lake. Figures 6 an11 7 show 
graphically how the cirainfielcls d1.e located \ k i t h  respect to lrertical and hclr17ontal separation distance 
from tbc lake. 

Summary oT Septic System Survey Kcsults 
(combined 1995 & 20UO rc5uIrs) 

l'otal nutnbcr oi'sitcs inspected - 143 

Number of systems i ns~a l lcd  sir~ce 1990 - 3 3 

7 o t ~ l  nurrlbcr o l  sysrcr-rls i n  thy District - 197 

h~irnber r,f sires lvhich n ere 
UOMM 83, Stare Plumbing C'ijde Compliant - 

Numbcr of sites with drainfield or pit pending - l o * *  

Nun-code cornpliant ratc - 
1 995 stl~dy 
ZOO0 studv 
Cumbincd results 

.Age of septic systems ir:spectcd - Sec Figure 5 

Average age of failing scptic syste~n - 27 yrs 

I7ertica1 separation distance from drainiield to groundwater - Sce Figure h 

Hnri~onlal  distance froin drainfield to lakc - See Figure 7 

Notes: 
* A  site that is listcd as "passed" is not  to be constnled as a rrcommcndi~tion of  the syslem: it simpl! 
means that within the parameters of this study, thc system could be reconstructed in the pIacr3 and 
a1 thc depth i t  currrntly occupies. A rcplaccnlcnt bysteI11, uf course. could be larger and usuall) 
wt~uld be configured differently from the cxisting system in most cases. 



l f 'uter~lt  ed S I U ~ J  Grtlufer BUSS Luke, Lrrngltrtlr Citunh., Il'iscottsit~ 

**.A site that i s  listed as "ponded" indicates that, at thc time of inspection, septic cMuent ~ , i i s  pondcd 
it1 the drainfield vet~t morc severely than rlormally expected. This was nuled to alrrt the 1rlndon;ner 
to a potcnrial hydraulic failure ;tnJ to kccp a LX-archiul cye on the draintield and the m;itcr usagc in 
their t~c>me. 

ASSESSMENT OF RKSIJL.1'S 

'1-I]< results of t11e septic c v ~ l u a t i o ~ i  showed: 
L 

1 ) GOO.l; of scptic sy stclns had unsalurnted soil separation distances less than rcqiiired. 

3 1 Soils hcl~eath drainficlds were predominately sands uf' rclatil cly high permeability. 

3) Vertical scparatjori distance from thc bottom of rhc draintield to groundtvater in  5704 of 
the syston15 inspected is 5 ft 01- less. 

4) 639 of the septic systems arc greater thnn 20 years old.(cxcluding holdirlg tanks) 

The asscswlent of' the rcsults examined both t I ~ c  ~mplica~ions  01' the 11or1-code cnrupliant r;itc and 
how the nature of' thc soils surrounding tireatcr Bass I,ake LL Lady Lakc were likely to impact 
nulriynt r e l e n ~ t  horn 311 septic systcms. 

hot% oSt11~ septic S ~ S ~ ~ T T I S  exarnincd on I<rcater t3ass Lakc & Lady Lake werc nun-code compliani 
bccaust. they d o  not mect the m i ~ l i m u n ~  separalio~ between the bottom ofthe system and seasur~ally 
high groundwater. In a number of cases, seepage pits u r r c  constructed to a dcpth below the 
groundwater level observcd at the time of the inspcclion. The vertical separation distance helwecn 
the  drairitield and the saturated soil zone is i ~ n p ~ r t a n t  bccausc much of thc trratn~enl of septic 
cfflueiz~ in rhc soil occilrs within the unsaturated zone. Most oi-thc non-code compliant systems we 
found were constructed at least 20 years ago, with the avcrage age uf'a non-code compliant system 
bcing 27 )*cars old. 

Scprir: systcms that fail hydraulically canno1 bc as easily quatltified into a percentage of null-code 
complinrit syslems. Ilxcessive pollding of :I drainiicld is a sign that hydrdulic failure is likelq to 

happen tu a system. Looking at our studies on both Inhrs, we found there uerc 10 syslrtns with 
excessive ponding ohserved i n  the drainfield vents. 'l'hese systems were generally in the age group 
of ;-30 years old, As a gcneral trend, hydraulic failure is more likcly 10 happen in thc oldur 
systems. Hydraulic fiilurc which was noted in newer sy stetns was usually associated with highly 
qaturated soil conditions. 

Hydraulic failure clccurs in a septic system when the organic clogging nlat formed iu thc draintield 
prevents eflluent from discharging into the ground and. eiiher, backs up into the house or rravcls ilp 

to tllc ground's surface. Clogging niat formation is common in any septic system. Septic tank 



Il'rrrcrslred Study Uri~rrtcr Bass Lake, I.unglurle Corrtrlv, H'iacotr.\iri 

cfluenr contains organics that ~laturally accumula:e in a drainfifld uver the sq.stertis' lifktinze. In  
tinzr. the clt~ggirig mar will be so inlperrneahle that hydraulic failure occurs. Facrors. other than timc 
that will bring about h?;draulic failure include excessive household water use, the over-usc of 2 

p r b a g d  dispoynl that loads a s: stet11 with too man: organics and/or solids. loading of a scptic lank 
with hnrnlfi~l agents (bleaches, paint thinners, etc.) that reduce septic tank effectiveness, and the 
failure to remove solids from thc lank at rcgul31- i i~rulvals .  '1-hcsc fLictors are eitlzer coupled wit11 time 

to sh(x-ten thc uscrful lifc oi 'a cystem or can be totally independent of time and a system can fail 
within a feu: years of' instaliation i f  not properiy lakcrl care of: '1'11~ lu11g life span of a lot ot' the 
s j  srcms at Greater Bass Lake has to do with thc p'~ttern ol' use they are subjected to. Many of thc 
svstcn~s arc used on]!. during the summer munths. In some cases they arc only used on weekends 
and on an occasional weekly basis. 'I'he built in rcslir~g period rhe drainfield recejvcs promotes a 
lollgel- lifc span. R s  cottagcs a!td l~orncs becr~rne full t ime residcnccs the hydraulic hilure r a ~ z  ol' 
sysfcm..; is likely to increase. 

I hc ctlnrcqucnces of hydraulic failurc in Cfrealer Bass Lake & Lady Lake include ~ h c  eventual 
poqsibility that the system may discharge \vasten alcr to the r o u n d  surfacc and provillc a ninrc direct 
parhuay for 11utriznts lo cnrer the lakc. It ~ l s o  suggc.;ls n situation tvtiere thc owner should he 
ct~r~sidtrrinp instaliation of  n replacemcnr systcm. 

Thc sep~ ic  systcm evnluatinn also ~rsarnined thc soil mar thc drL~inficlds. The soil that the scptic 
system uses n s  the primary filter has iu be considered on its own when we are looking at water 
quality implications in  the Circatzr f3ass I.ake & I.ady Lake area. Mappod primarily 3s Antigo-l'cncc 
Associn~ic~n. thesc are our\vash soils, which provide ail t'fiic'ic~lt means of disposal for waste\ttater. 
I 14 dmulic cilnductivity in the subsoils ranges from 6.0 to 20 inchesihour. These high values indicalc 
that water can rnol'e x.ery rapidly through ~ h c  proiilc, This is thc major bc r~e f i  t ol'using ihcse soils 
ti-,r septic system absorption fields but may no1 provide as much time i n  the soil profile for rcducing 
nutrient cuncentrations. Sandy soils do  not prtwidr ;I Inilg enough retention t i~nc  to rcmoct: nu11,iunls 
such as phosphorus from thc waste\\-aier stream. Nitroyen, a nutrient found in all don~estic 
waste~vater, is converted to Nitrate-Nitrile as i t  passes through the soil. The discharge 01' this 
rlil~rien~ lo the groundcvater occurs more rupidl!' in sandy soil conditions and when tberl: is 
i nadequalt: qcparation distance betw*een the dtai n 1 ield and ~i-oundwatcr. 

111 this srudl. the principle nulrient ol'cc~ncenl frvm septic cfilucnt is phosphorus, lJhosphorus i ,  
noisl~ill!) the limiting nu~rient in lakes such as Greater Hass I,akc & Lady Lake and elcvatcd 
coricentrations can trigger algae blooms in  lakes (Lindemanr~. 1997). Rascd on a revlcw 01' rhe 
literature. M C  C X P C Z ~  SOIIIC' phosplloru~ ren~cnal by thc soil underneath a drairifield. I n  thc tio11- 

calcareous. acid sands surmunding Greater Bass Lake & Lad) Lake, must ofthe phosphon~s removal 
conles from iron and aluminum sorption (Renenu, 1989). Onuc the soil's capacity i'or these rcac: 1011s 

is exhausted, the soil would allow more phosphoru~ tv rno1.c into the grormduatcr (Var~Kys~s.yk, 
1996) It'r evpert that in soils with a low sorption capacity, like ihe non-calcareous sands we find 
i11 thc Greater Hass 1,ake area, the capacity f'or pllosphorus is rclati~.cly iuw. 'I'ht. soil has morc 
limited capacity to rclain phusphor~is and c o ~ ~ t i n u c d  luadirig from septic systems exhausts that 
cap;lcity (Postma, 1992; Renncau, 1989). 



Septic sysrems located in non-code cnrnpiiarit arcas allow nutrients. such as pl~osphorus. t~o  enter the 
groundwater faster than a system which has a greater separation distance t o  grout~dis.oter. Fur 
systems i~~stalled 111 the same soil, it is expec~ed that ~hosr systems with rnorc unsaturated soil 
between the drainfield and the groundwater will morc eff tc t ix ly  rrmo\ic nutrients, at luayr init isl ly.  
With time. the capacity of' soils to remove phosphorus is cxpcc~ed to decrease. C'onscquently. 
separation dislance, the amount of phosphorus which enters the drainficld, and thc abil i~y the 
drainfield to distribute the u7astc through the urlsaturated zone are all expected to impact the abilit:! 
of thc svstcrn to renlolfz nutrients. Tlnifom~ effluent distribution and snlallcr loading riircs \\,ithin 
t l~c  dri~infield aid phosphorus removal in the soil by increasing the amount of soil available to treat 
the phosphorus in the effluent (VanRyswyk. 1996). Many ofthc older systerns are seepage pits which 
ccrnccntratc the discharged effluent in a vent small area. The cfiluent is not evenl). distrihutcd in the 
soil dispersal unit as compared tc~  the n e w r  systcms dcsig~lcd htised upon the rnorpt~ological 
c\-~aluations perfun~icd today. Gravity fed distribution is the most common type of distribution for 
t11c~e oldt.1. syslen.rs, as  bi-el1 as Ihc newer oncs. -rypically, gravity sjmsterns do not have equal 
distribution o i the  effluent i ~ :  the drainfield. Effluent f r c n  thc tiink ?asses through the first holcs in  
1f1e dr,iinfie!d pipc that they come into contact wilh. riot fu l ly  utilizing the dr3itlficld. 

Thcp~inciple  function nf;rnon-qitc scpt~cs~s~e~~~is~odisposeofhousrho~d waslevc'alcr. Ingcneral. 
on-sitc septic systems irere not designed lo relnovcnritrirnts from u7aste\v2ier (S haw. 1998). \irhi[c 
prt.\.ious aud ics  have indicatzd tlidt thc groundwater flovi 1s ge11eraIly away from the lake discharges 
Srnm all ol'the septic slstenls in thc district are impacting the groundwater. Nutrients frvrri pourIy 
filtercd scptic sys~cm c f f l uc~~ t  itlay not be cntcring t t~c  Iiikc but they are dciinitzly migrating into the 
gmundwater. Our study found there was 3 large percentage oi'non-code compliant systems. N+C 

found most oi' the syslzrns HI be Iucatcd in rhz sandy, nun-calcareous soik that Jumlnate the area. 
Thc relative impcrtancz o f  thesc sl.stems to the lakc is cxplored in more detaiI b!. re-examining the 
nutrient budgt-l for rile lake. 



NU'I'HIENT BIJ1)C;ET 

I'he key nutrient influencing plant growth in 80% ot'wisconsin lahes 1s phosphornus. The nutric~it 
budgct dci'eloped in this repc~rt lndicatrs the probable loacling of tlzis nutrient ti-om all the sources 
in the direct drainage basin. To deternine phosphorous ( P )  loading to Grcater Bass Lakc. the 
pc~tential loading fro111 land usc was predicted using a mathematical modcl. The most likely P exllorr 
cocfficicnts from the above land uscs mas selccted and computed using the Lf'isconsin Lake 
Modeling Suite ( WiLMS) version 3.1. 

No recent lahoi-ato~y analytical rssults were available to deterniine phosphorous Ievcls in thc lake. , , 
I 

but it  is assumed t h a ~  the levcls are rt.lati\.zly low, bascd on balershed land use and the clarity of the 

?l'hc rcsults oi ' the nonpoin$,,P contribution fin111 the atmosphcrc and lLind use in thc walershcd was , ' , , 

c o r n v c ~ l .  'l'hcrc i s  a 700/dprol.ability that the ~~onpoilrt loading contri hution is bclween 3 4 and 136 , - 

kg/ 5-par wit11 the most likely amount as 59 kg/ycar. 

Thc P contribulion from the stream inflow was computed as a point sourcc. The \+'G'[INR collected 
~nf ' luw stre:~ln measurements in 1980 and calculated watcr flow. ?'his value was used h r  predicting 
P contri hut ion from strcam f lo~5 .  'I hc poltntisl P loading ikon2 this source is 60 kg/year ~11ictl  is the 
highesl conuibutor and is 49. I"o of the tc~lal P loading. 

1 hc nutrient loading model evaluated \he phosphorous loading from the d ~ c t _ I r ~ n ; ? g b n  whizh 
has a land arca of a0 acrcs. 111 Table 1. the xvatershcd 1ar.d use summay is shown along ~ i t h  the 
projcctcd loading of phosphorus inputs fkorrl those lard types. This is an appro~irnate mcans of  
estimating phosphorus loading and is based on Ihe nhscrvations madc Fro111 othcr studies and reports 
in h,iczonsin. In 2000. this modcl projects direct drainage basin phosphorous loading 0l'~)6 to 2 10 
kg~year. This is a very w idc range, and rctlects the considerable unccrtain~j associated with averagc 
phosphorus loading from dif i rent  land uses. I t  is also slightly more phosphorus than was earlier 
pro-iected in the  I983 sludy. Although the resulls use updated phosphorus export coefficients. lhcy 
also gcncr~lize the cor~tribution ofdifferent land use to phosphorus release. Although it is not within 
the scope of this  sludy. thc overall importance of phosphorus loading to the lake would require a 
tnorc accurale asstssrnent of' phosphorus contributions from the Summit Lake strcam inflow. Thc 
1 dues  established in 1983 may or may not be accurate today bccause of changes within the total 
uatcrshed and increased loadings ii-om new residential units built on S u ~ n m i t  I,ake sincc the study. 

As the nu~rient budget shows the importance of phosphorus releasc from septic systen~s on Cjrcater 
Bass Lake is not considered to be very significant. This is primarily due to the groundwater f l o ~  
directinn. It was assumed that the discharge from 75% ofthe scptic systems was being directed awajl 
from the lake. 'I'he accuracy ofthis assumption is dependent on the lake water levels and the climate 
conditions in any particular ycar. There may be periods o i  time when septic system ef'ilucnt 
dischargz is making it's way to the lake in greater concetltrations that1 shown here. The increased 
phosphorus releasc from septic systems may be more i~nportant locally where thcir increased nutrient 
inpul to thc lake might enrich the sedinlenls and encourage plant growth (Linilemann. 1997). 



N'urcrshcd S'rrrd~, Crcrrrer Bass Lake, Lut~g/ui!~ CC'IB, l+ 7scot1~itr -- 

l'he phosphorus budget developed in this work updated (he watershcdldircct drninagr: I,iisi,, 
boundaries and land use inventcq used in thc prcvious studies and projected phosphurus luarling 
frum all svurccs in the direct dr;jinage basin at the curre1:t devzluprr~cnl statc. 

Chart 2 shows the phosphorus luading using the "most 11kely.' Joading from both the dirccl drainage 
basin and the scpt~c s).stenx. In general terms. the septic systcnl loads arc approuimatcly 2% ~ ) f  the 
tola1 phosphorus projected to enter Greater Bass 1,akc this :car This prqiection 171ust be interpreted 
gencriilly, as there is a very widc. range in watershed sourccs loadirlg described. In con~parison to 
rhr pretiousl) reported total watershed phosphorus loading which was in rhe range of approximately 
1 17 kg'ycar ( 1981 study ). this s ~ u d y  projects a tola1 "inost I~kely" loading of 122 kg/')*ear. Using 
updated watershed. land use and phosphon~s export coeSficients suggests t h a ~  thrrc couId bc: rnort: 
pllc?sphorus entering t h e  lakes fiom the n:~tcrshed. although this nould require additional jicIrl 
verificat~on to confirm. 

The results of this stud! suggest the on-site scptic systems currently serving the Gruarer Bass Lakd 
& Lady 1,ake area art: not a signiticant source of phosphorus to the lake. Although it appears they 
arc a snlaller sorlrce nC phosphorus lo the lakc tila11 l~iIlcr watershed inputs, they are contribuling 
nutricn~s to the grouncluarcr. .I'llc gri)undi\ater is the snurcc uf all thr potablc drink~np. walrr in thc 
surrounding arcs. They are likely to in it~~portatlcc as: a) future developrncnt i~>crt.asc.s t I~r 
numbcr of on-site waste systems. b) the pl~osphorus retrntir~n capacity of thc ~ubsurfilcc: sclils i >  
l i  kcly lo be reduced over time resulting in illcreased loading. and c )  hydraulic failures of 011-site 
systems with timc coup1c.d with a lack of avnilublc sp,ice r o  s i ~ c  new on-site kvaste systems. 

Overtime. increased dcvelo~~~rlcnt  within the near-shore area ofthe Ides isprqjecteti to jnireast: the 
amount of phosphorus which will be reicascd from erosion runoff and llarcn maintenance practicrs 
Both the rota1 quantity of  phosphorus released and the relative importance of this as 3 source of 
phosphurus to the lahe hill increase A trend to more rnanicurcd lawr ls  by District members will 
cor~rrthute a greatcr phosphclrus load to the lake. Education of the members regarding the use ot' 
phocph:ite free la \ \n firtilizsrs \\.ill help a great deal to d ~ n ~ l n ~ s h  this ~mpact. 

I'llt. availzbility o f  nutrients lo the aquatic plant conununity in Greater Hass I-akc is somewhat 
efftctecl h: the motorized acrivities that take place on the lakc surfacc. Mutorized water cratt can 
ha\ I: significan~ irnpac~ on sensitive aquatic ecosyslem2 (Asplund, I 999). hlvtorized traffic can .sfir* 
fip sr d i ~ ~ ~ r r r t s . .  ~ l r l ~ l  cuntribuir to  ~ tu i . i ~ncc  u I ~ u c  hlounrs, hl~nncsola Lakes Magruinc. .4ugust, 1999. 
Resuspension of nutrients in the sediment can makc thcm a~ailablc for plant uptake :ind use. This 
is esyr~iaIly inlporlant In the littoral zone. the near-shore. shallow water habitat of the lakc. 
Hecause oi the steep angle of the jet ski during ncceleration, this activity presurr~ably could producc 
more rurbulence and reintroducing nutric~lts to the lake system more than othcr activities. It is 
ijnponiint t,7 rv~nrlnbcr that the slow no wakercslr~ction ofall rnotoriz,-d traffic should nor onl) be 
enforcd i n  the area near the shc~rclirle hut also in t hosc arcas of the lake that are shal lcwer than 5 
fcct. In Gtcatcl Bass Lake there are areas, especiaI1jo in thc rlorthern crld of the lake, ~ h e r c :  i!lc 

-- ------ 
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distnncc helwecn thc shorelines is narrow and the watur is shallow. 'l'hcse areas are rnosl scrlsitivr 
tc! the resuspensic~n of nutrients crcatecl by prclpcller :~ndjr't ski turbuicnce 

A relrltcd topic tn ~ h c  disci~ssion of anutrient budget for the Greater Rass Lake District is the aquatic 
plant identification proiect. 01, rr the years a numbcr of plant iderititicatio~~ lists have been generated 
b~ various individuals. I t  is irnporlant to periodically monitor the I ~ k e  for inkasive spccies and keep 
trdck of the plan1 co:nmunirq Appendix U of this rrporl contai~ls an identification l~st  and map 01' 
th: aquatic plants in Greater Rass and Lady Lahc. 



Table 1 
Oatc: 10/10/00 Scenario:  1 
Lakc Id: G r e a t e r  Bass Lake 
Watershed Id: D i r e c t  Basin 

Hydrologic and Morphomctric Data 
Tr i t , u t . a r  7 nl-tilr~,~rju. Arr:,) : 4 6 0 .  5 acre 
T o t a l  U r i ~  l P I J ~ L > ~  f : 1 7 .  00  ~ r i . ,  

A r l r i ~ l a l  R ~ ~ n o f  f Vc>Lumt:: 1 b11. 5 acr -e - f f t  
1,aL.c S u r f  arc -  A I  #:a .:A:,>: 2 ' 1 0 .  0 acre 
I ,ake V o l ~ i r n t  CV,: 2b:IG. (I a c r r , - f t  
1 , a k e  M i : a l - ~  bt~1, i I l  ( 7 > :  1 0 . 4  I t .  
L ) r c c i p i t . a t j n n  - k:vaporaLlor~: 5.3 in, 
t i y d r a u l  i c 1,oading:  1 5 - 1 3 .  1 acre - f t . /yea r  
A r e a l  WdLr-r  I.oad cqs> :  0. 1 f t . /year  
1.ake t ' l l ~ s h ~ r ~ q  Hat:<: <I>>: 0. 59  

Wat-.cr F<esldct\~-<: T j n ~ e :  1 . 7 1  year 
Observed s p r i n g  ove r tu r t i  tot.al. phosphorus ( S P O )  : 0 
Ot.>sc rved growi ng season mean ptiosphorus (GSM)  : 0 . 0  
U phosphorus I<eductiori:  0 %  

ITON-POINT SOURCE DATA 
Land  Use Acre bow Host1;ikely High Loading% Low Most:l . ikely IIigh 

(ad I - - - -  L oading (kg/lm-year) ---- I g I----- 1 doadin (kg/ycar) - - -  - 

- 1 - 
Pqw I:rop AT, 0.0 0 . 5 0  1 . 5 0  3.00 0 . 0  0 0 0 
M ~ x e d  AG 0 . 0  0 . 3 0  1.00 1.40 0 . 0  0 D 0 

t ) a s t i r i : e / G r  ass  98.9 0.10 i]. 20 0.30 6 . G  4 b 1 2 
HU U r h a r l  0 .  0 1 . O O  1.30 2.00 0.0 0 0 0 

ML, Urtjarl 1 3 6 . 2  0 .2b  0 . 2 8  0 . 2 8  12.7 15 15 1 I, 
R u r a l  Residential 0.0 0.05 0.10 0.25 0.0 0 0 U 

Wet-land:; 31.7 0 . 1 0  0 . 1 0  0.10 1 . 1  1 1 I 
Fo re s t  193.7 0 .05  cl.r19 0 . 1 8  5 . 8  1 7 1 -I 

0 . 0  0.00 0 . 0 0  0.00 0.0  o (1 ( I  

0.0 0.00 0 . 0 0  0.00 0.0 0 il I I  

0.0 0.00 0.00 0.00 0.0 0 0 d 
0.0 0.00 0.00 0.00 0 - 0 0 0 0 
0.0 0.00 0.00 0.00 0.0 0 0 0 
0.q  0 .00  0.00 0.00 0 .0  0 0 (1 

L a k e  !;ur f ac-e Z 5 R . O  0 . 1 0  0.27 1-00 2 3 .  I 10 28_ 1114 - 
7 C C)- 

d "3 
POINT SOURCE DATA il :r 

P o i n t  Sources Water Load Low Most Likely High Laading B 

SEPTIC T M K  DATA 
Description Low Most Likely High Loading 8 
S e p t i c  Tank Output (kg/capi~a-year) 0.30 0.50 0 . 8 0  
# capi La-years 2 i O . O  
% Phosy)l~orous Retained by S o i l  9 8 . 0  98.0 9 8 . 0  
S e p t i c  T a n k  Loading ( k g / y e a r )  1.26 2.10 3 . 3 6  1.7 

TOTALS DATA 
Description Low M o s t L i k c l y  High Loading % 

Total T,oadir~g ( l b )  2 1  1.9 268 .7  463.9 100 .0  
l ' r > t a l  1,oading (kg) 9 6 . 1  121 .9  210.4 100.0 
A r r l a l  l , oc - r l l l l r ]  ( I b / a ( -  - y r a r  ) 0 . 8 2  1.011 1 . 8 0  
krc?dl Load] ng  (mg/n1"2- year) 92.08 116 .72  2 0 2 . 5 2  



I 

Chart 2 I 1 
I 

Percent Phosphorous Contribution 
Greater Bass Lake, landglade County 



CONCLUSIONS 

1 ) 60% of' thc septic systems evalilated did not n-teet thc code rzquircments for the sepnratiorl 
of unsaturntcd soils bcnzath the drai~liield. 57% ot'l!~c drainj~cldsj~cepiige pits arc in the 0 
tn 5' range ahilvt. ground~vater. 63?0 of thc systems are at least 20 years old. 

2 )  'I'he sandy ?oils obszrvcd during the septic system evaluation art: not likely to retain all of the 
phosphorus which is released to the drainfield. illthough it is difticult  to projecr phc~sphorus 
leaching to the groundwater, studies have s h ~ w n  that the retcn t i o n  o ['phosphorous in sandy 
soils decreases over time. Older ~ y s t e ~ n s  with pour distl-ibutiun of thc effluent will be 
discharging r-tlore ~:hosphorous to the groundwater than new propcrly designed systems 1vi11. 

Z )  h 1 d  usc in the watershed M ~ S  estimated using con~putcr gcneratcd images and visual 
confirmation to cstimare overall phosphorus loadins to Circater !\ass Lakc. Thy rnodet 
prnjectcd the phosphuru5 Icaditlg t c ~  h e  lake frum sopric systerns to bc 2% oi'the toral. 

-1) Other ; lc t i~  itics in the ~3fersl1cd putentially hahx more i r ~ ~ p a c t  on 1he nutrient budgct Ihan 
septic systcnls. 1 he loading cvm~ng  lion1 the strcam intlo\i is the singlt: grzrltcst contributor 
of ph~bsphorous 10 the lake. C~bntinurd periodic monitoring of this contributor is 
recon-imendcd. 

5 )  lti~expt.c1edthataspraperticsde~clopnndasn~oi-t.~ando~~nersusrlawnfcrtili7.ct~s,th~ 
impact of-the residential conlponcnt of the nutrient budget wil! incrciisc. Usc oi'Pl~osphaic 
frcc lawn amcndmcnts should help rlsduce the irnpacl of this source. T!le Ilistrict is shvuld 
encourage the use of these yroducts which are available Ihrough local distributi~rs. 

6 I Motor i~ed ~'zhicle usc in shallow areas on the lake may not contribute to the amount  uf 
I'hosphorous in ~ h c  lahe, but this a c t i l i ~ y  can cause a resusprnsion of the lake ho~tonl 
5eliiz11ctlt at~d thc potential rclease of bound up Phosphorous back illto the lakc system. 
Educiition of'the District menlhcrs regarding the impact of this activity ~n ?hallow nnd near- 
shorc areas is recommended. Strict enforcement oi' the sIow no-wake rules. especially t'ur 
jet skis, will help with this potential source of nutr ien~s.  Tllr District shiruld also cnnsidcr 
adding slosv no-wake zclncs i n  all of the shallower arcas of the lake regardless of d i s t a ~ c c  
from rhc nearest shoreline. 



U'e r;crongly urge the district board members not to become complnce~lr regxiiing thc water quality 
of Cireatcr Hass and Lady lakc. Although presently the ~vatcr q u ~ l i t y  is good and nutriel11 levels a e  
not highly elevated, changes in the nutrient loading budget cat1 occur o w [ -  ~ i m r .  With that i11 ~ n i i ~ d ,  
we rrco~nmznd the following for your considcration: 

insti tutc a longtern1 moniroring program to track umater quality 

provide cdiication to the District olembcrs abuur Ic~w p\\osphatr: 1atv11 i'erfili7rlr 
; , i-,.. . - 

I .  1 .  
. , .  - \ 

I L 

insist on adcqi~ate emsi r~n control rncasures at all cnnst ruc~iur~ sitcs 

rn consider outright purchase or uhtaining de~,cioprncnt r~ghts  uf lands in the direct drainage 
b ~ s i n  which viill u f k r  "bul'fer" zones lo the I d c  

rn roas~css areas: o f  the lake t'or additional slou n n - ~ v a l r  zones 



Il utcrslretl Slutly Gr~~ut  cr Srrss Lrrk e, Lutr#lrr~Ic Ci#urt w, Wisr.otisrsiti 
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Figure 3 

From: 1 983 DNR Feasibility Study 
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Figure 5 

Age of Septic Systems 
Greater Bass and Lady Lake 
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AQ llATTC PLANT IDENTIFICATION 

MSA conducted an aquatic plant survey on August 19 and 30, 2000. As many as thirty-six 
aquatic plants have been identified in previous surveys in 1932, 1980 and in July 2000. The 
purpose of this assessment is to compliment the survey data and depict locations of the more 
common aquatic vegetation species. The most prevalent species were evaluated for mapping 
purposes and twenty-four species were selected and shown in the inserted map on the next page. 
One additior~al species was selected to  map because it is considered a threatened species by the 
WDm 

Col-nmonly Foutld Aq-uatic Plants in Greater Bass Lake 

Arrowhead species (sp.) 
purple Bladderwort 
water Bullrush 
Bunveed sp. 
water Knotweed 
Lily sp. 
Milfoil sp. 
Pondweed sp. 
conlmon Rush 
lake QuiItwort 
water shield 
\valewort 

The vegetation in Bass Lake is dominated by purple bladderwort (Iltic?tlaria yuryr~t-tan), These 
spccies thrive in low pH lakes, such as Bass Lake, and are generally along more placid shorelir~cs 
Although purple bladderwort is the most common species, it i s  considered rare in Wisconsin. 

The threatened species mentioned above is algal-leaved pondwced (Putarnogeton corrfc.r\vidrs) 
and is shown in Figure 8A. In the survey conducted in 1980, it was listed as a common aquatic 
species i n  Bass Lake; although, there were very limited sitings this year. Illustrations of nine of 
the more common plants are contained in Appendix B. To date, all species identified have been 
native to Wisconsin. 

AQUATIC PLANT-SPECIES LOCATIONS AND DENSITlES 

Plant Depth and Observed Densities 

The maximum depth of aquatic plant growth was generally 12 ft. deep. The stream inlet area has 
a rich diversity of aquatic plants. Much of the shoreline along the east side has very sparse 
vegetative growth which priniarily has a sand and gravel bottom. 



Plant Species Densities 

Purple bladderwort (Figure 1 A) i s  the dominant species in the rnain body of Bass Lake and millfoil 
species dominate the upper portion of the lake. Water shicld (Figure 2A) is the dominant species 
in Lady Lake. 

Both q~~illwort and water shield are usually found in soft water lakes such as Bass Lake. In Bass 
Lake quillwort is an abundant species on certain shoreline points that have shallow water and a 
gravel bottom. Water shield is abundant in protected bays that have a highly organic bottom. 
Watcrwort is very small and looks like plant seedlings. These were more noticeable in calm areas 
with sandy bottoms 



GREATER BASS LAKE 
LANGLADE COUNTY, WISCONSIN 

AQUATIC PLANT MAP " I 




