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site :Descrlpﬂon e R ' S L o L‘

46P001 - - Laﬂ’rude 44 Deg,, 32 Min., 3 Sec., Longl‘i‘ude 97 Deg., 5 Mln., L §¥
- (PO-1) 26 Sec., Township 112N, Range 52w, Section 5. SE1/4, Ny1/4, NE1/4,
- SEV/4. This site is Ioca'l‘ed on a southern creek to Lake Poinsett - il

In the vlclnH‘y of Arl: :ington Beach, 1.5 miles wes1' and 4, 5. mlles
soufh of sl'l'e 4, .on. 'l'he nor'rh slde of 'rhe road ‘ ‘

- 46P002 . ,i'_Laflfude 24 Deg., 33 Min., 47 Sec., Longlfude 97 Deg., 7 Min.,
-(P0-2) = 40 Sec., Township 113N, Range 52W,. Section 30. NE1/4, SE1/4, . LAl
~ . NE1/4, SE1/4. This slte Is located on a southwest creek which
 _flows from Lake Albert Into Lake Poinsett, 2.25 miles wesf and S
;;]2 5 ‘miles sou'rh of sl‘re 4 -on 'rhe easT slde of the road '

46P003. ,;Laﬂ'fude 44 Deg., 34 Mln., 44 Sec., LongI'I‘ude 97 Deg., 5 Min.,
“(PO-3) -39 Sec., Toanship 113N, Range 52W, Section 20. MNi1/4, NE1/4,
. N1/4, SE1/4, This: sH‘e 1s located on the northwest inle1' to The
ﬂv,lake, 1 5 miles wes1' and 1 5 miles sou1‘h of Si're 4.

46P004 - Laﬂ'l'ude 44 Deg., 36 Mln., 7 Sec, , LongH‘ude 97 Deg., 3 Mln., R
~ (PO-4) . 44 Sec,, Township 113N, R652W, Sectlon 10/15. Located at the ‘north
) . end of the Iake at S'l'one Brldge, this sHe Is loca-red on 1'he inle'r
from Dry Lake. S 2 & :

- 46P0O05 - La'H 1'ude 44 Deg., 36 Mln., 6 Sec., Longl‘l'ude 97 Deg., 0 Mln.,4
. (PO=5) . 47 Sec., Township 113N, Range 52W, Section 12, SW1/4, SE1/4,
. SI1/4, SE1/4. This Js.an outlet site Ioca'red 2.5 mlles east of
: jthH'e 4-on ‘l‘he nor'rh slde of The road ;

. 46P006 'La'h“rude 44 Deg., 35 Ml n., 45 Sec., Longl'l'ude 97 Deg., 1 Mi Ney

- (PO-6) 38 Sec., Township 113N, Range 52W, Section 14. NE1/4, SE1/4, e
S LT : SE1/4, NE1/4. This is an outlet site loca‘red 1.75 miles eas1' and :

G 5 mlle soui'h of Si'l'e 4 on The west slde of the rcad. :

- 46P007 - T,;,'La'HTude 44 Deg., 35 Min., 33 Sec., Longl‘rude 97 Deg., 4 Ml n., >
- (PO-7). 21 Sec., Township 113N, ‘Range 52V, Section 16, SE1/4, NE1/4,
SR N#1/4, SE1/4. This In-lake site I's located of f Saaraners Beach .5
‘imile wesT and .5 mile sou1"h of SH‘e 4. i V

.+ 46P008. .-,‘Laﬂ'rude 44 Deg., 34 Mln., 21 Sec., LongH‘ude 97 Deg., 2 Min.,
- (P0-8) . 37 Sec., Township 113N, Range 52W, Section 26, Ni1/74, NE1/4,
S Mi1/4, N1/4. This In-lake slte Is |ocated off the easf shore, 1
oo omile eas*l‘ and: 2 miles sou1'h of Sl're 4. S L

'46P‘009v; : Laﬂ'rude 44 Deg., 32 Mln., 22 Sec., Longl'i'ude 97 Deg., 4 MI N, L

(PO-9) 35 Sec., Township 112N, Range 52W, Section 4.  SW1/4, SW1/4, NVI/4,“
~_ NEl/4. This Inlake site Is located off Polnse‘H- Recreaﬂon Area,
7 W15 mile weS‘l~ and 4, 25 mIles soufh of SH‘e 4, e L R
’46P0103{i{jk»La+l+ude a4 Deg., 33 Mln., 52. Sec., Longlfude 97 Deg., 7 Mln.,‘

~(PO-10) 12 Sec., Tounshlp 113N, Range 52W, Sectlon 30. NE1/4, Mi1/4, - ‘
. NE1/4, S{1/4. This Is an Inlake site |ocated off the west shore L
""'1°f the. lake, 2.75 mlles west and .5 mlles sou'i'h of Si’re 4, s

‘i ;‘Flgure 5 (con1' ) . Sanple sl're descrlp'l'lons for Lake Polnse*hL ‘and Hs

. frrlbu“rarle.,.



© 46PSST - Latifude 44 Ueg., 33 Min., 32 Sec., LonglTude ¥/ U€g., 4 Mih.,
(PsST) 46 Sec., Township 113N, Range 52W, Section 28. Si1/4, SE1/4,

‘ SE1/4, W1/4. This description represents a composite of three

~ inlake sites; 1) the Arlington Beach State boat ramp, 2) the East
slde publ Ic access boat ramp, and 3) the Pier 81 resort boat ramap.

46LP4  Latitude 44 Deg., 38 Min., 43 Sec., Longltude 96 Deg., 59 Min.,

(LP-4) © 28 Sec,, Township 114N, Range 51W, Section 30. SE1/4, SE1/4,

‘ : SW1/4, SE1/4. This site Is located at Boswell Dam, 1 mile east and
3 miles north of Site 5 on the north side of the road. . -

Figure 5 (cont.). Semple slte descriptions for Lake Poinsett and Its
tributaries. -~ - e B e T 2 ;

- . : . R A . R : S X X
- - i - - - - - - n h | | : ‘ n y - ~
: N " 3 % i3 :
: ¥




DEPARTMENT of ENVIRONMENT

and NATURAL RESOURCES
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE SOUTH DAKOTA  57501-3181

Ik hkkhk Ak hk Ak kA hkk Ak hkkkkkkkhkkdhkkkkokokok ok
F A X TRANSMITTAL M E MO

10:__Aadrews epsys

T NO. OF
DEPT._US WL paxs: 773 -9O06D| pages
FROM: _Aleun PHONE: /_/
co: S Falls FAX#_ 332 -13 14

Post-it™brand fax transmittal memo 7671

Dates dned 5@%?&26 tootiP lace s
(NFF— 1935




.

. X ~ N .

Lake PolnsefT/Oakwood Lakes Wafer Qualify
' Sfudy Area Reporf

Prepared by The |
Sou+h Dakota Depariment of Water and Nafural Resources
Wafer Quali+y Managemen+ Secfion :

“chcber i985

The preparaflon of This repor+ was financed Through a Sec+lon 208 Wafer Qualify

Management Plannlng Grant from the U S.kEnvironmenTal Pro+ecTion Agency



CONTENTS

Lake Polnse-l‘.r/oakwoodLakestSA summary.'...0.0‘.'.O....l...l':‘l'.Il......’........‘.1

V.

Vi,

Lake Pblnse'f1'/0akwood Lakes Wafershed..................’...j....b.................7
A. General'Descrip“i-ton.'.'.I..'Ql...}!..‘.....'.I".I".;.;.".Ql'.“."l"'."l'..7
1. Lake Poinse-i—-i-.‘..v".'.....'.v..."....“'..'....'.i'...'..‘.'.'........'7

2. Oakwood Lake's‘..'.l.l..'v.."..'.'....'O..l‘.'.'.l;.......'..0".....!..8

B' BenefiCial Uses and 'mpa‘imen-l.s...'ﬁo""'....lll.‘..:.'..‘....'.'l.'.....]o

1. Lake Poinsef#;;.....‘........,..................;,...3,.............10
2, . Oakwood Lakes........a......................ﬁ...?.;......;......;...13
C. Land Use..............t..............................}.........;a........15
D. Climate, Geology, and Ma jor Soils................i...;...;............;..16

Lake Polnsett/Oakwood Lakes Water Qual ity Study Area Selecjion......Q.........lS

Soil Erosion and Sediment Yield~Summary...................;.......,.,.........18

Water Qual Iy STaTUS REPOrTS.ssesruusserrreneenuneeesennersaneesennnesssnnsssld
A.  Lake PofnseTT....,;...,......;l......................;...................19
B.  Oakwood Lakes;....a..;..,............................;...................39
Lake Poinsett Watershed Problems and Recommenda+ions......;...................59
A.  Watershed Problem‘énd Recpmmendafions................;.........;.........59
1. Nutrient Loading from Cropland/Grassland Runoff.;...................59
2, The Lake’PoihéeTT Diversion...;.................;...................68
3. Indlvldual Septic Tanks/Drainfield Sysfems......;...................70
B. In-Lake Problems and Recémmendafions.................f...................72
T EUTTOPN CaTION s taeeaneenaseeneenesnnsenseensensionsennsossvnnsnnsnid2
2. SHOFEl TNE EFOSTONMs s asnssernensenensensenensnsessnsnesnsnsensnsnsssTd
Oakwood Lakes WaTefshed‘PrOblems and Recommendafions.....fg..;.........;....f.75

A. Wafershed Problems and Recommenda+ions....,.;.....,..:....,.;..;.;.......75

N AN BN e

.
E T s e

- Em ma e



- . .

-~
- . .
N N ' v n

- O S O T . S e o e am ..

7;1. Nu?rlenf ‘and Sedlmenf Loading from Cropland/Grassland Runoff........75

2. lndivldual Sepfic Tanks/Dralnfleld Sysfems..........................77

B.  In-Lake Problems and Recommendafions............}.;.;;..;...;...;........79
1. Eufrophrcaﬂon....;......;..'...V...........;.....'....................79

f 2.' Shorel Ine Erosron.'....'.”.:.";';*‘.ﬂ.;...'.‘.'.’...‘...:‘.A.V...'.........'.’.;..'......80 |

VII Summar-y and Conclusions.'...;.‘.‘......';.‘.'..v..V'.‘...r.".;......'...‘........."81

Ly

) VI'I References Ci-l-edO...'l..:...‘.4.;.'./‘...‘.0.'“.‘."...‘...."';.'...’.."...l'."‘l.l;."....as

IXO AppendiceSOOlll.l.'.l"..l..'l.l.".’..i!..’..‘...t.......0000‘0001'00000000000084
Appendlx~A. Lake Polnse++ Wafer Qualify Summary Tables and Flgures

Appendix B,? Oakwood‘Lakes Wafer_QuaLITy SummarykTabIes and Flgures,v,



: 04 ' T
The Lake Poinsett Water Qual Ity Study Area (WQSA) comprises an area ofr more than

350,000 acres which Ihcludes a chaln of lakes northwest of Lake Poinsett.

During flow diversion from the Blg Stoux River, the Lake Poinsett watershed also

~ Includes the upper Blg Sioux River dralnage area (approximately 470,000 acres).
TheiBig Sioux Rlver can be a méjor source of 5urfaceAwa+ef lnflow to Lake
Polnsett via a diversion ditch to Dry Lake which is“hYdraullcally'COnnecred to

‘Polnseff.

Lake Polnsett, located in Brookings and Hamlin Counties, is the largest natural

lake In South Dakota. It is 5.6 miles long with a maximum width of 3 miles and

a +o+alﬁsurface area of approximaTely'7,868 acres; Lake Poinsett has ah average

depth of 9.5 feet and a maximum depth of 19.5 feet,

Aquaflc weeds are lacklng‘buf dense blooms of blue-green’élgae occur,annually
during +he shmmer months, Carp, Iargemoufhrbuffalo, and yel low perch are the
most abundénf fish species. Winter and summer fish kills of varying severity
are a frequent occurrence in Lake’Poinsef+. The lake Is élasslfied under the
Soufh Dakota State Water Qual Ity Standards for the benefiﬁlal uses of warm water
semipermanent fish |ife propagation, Immersion recreafion,kllmlfed contact

recreaf[on; wildl ife propagation and stock watering.

Approximately 83% of the Lake Polnsett watershed is esfiméfed to be cropland,
11% pasture, and 6% water/or wetland areas. About 63% of the watershed is

devoted to the cultivation of small grains.

Résldenflal'developmenf around the lake Includes 467 dwellﬁngs most ot which are
used only during the May to September season. Commercial land use Ihcludes five

resorts and several small grocery stores and restaurants assoclated with resort



ﬁfrade; In addlflon, there are four developed publlc access areas around The

| ake perimefer wllh camping, plcnlcklng, and boaflng faclllfles malnfalned by ,

‘ lhe Depar+men+ of Game, . Flsh and. Parks.

The Oakwood Lakes WQSA comprlses approxlmafely 31 612 acres ot farmland and
grassland in easf—cenfral Soulh Dakota.. The Oakwood Lakes are a complex of

small, shallow Iakes in norThwesfern Brooklngs Counly abouf 6 mlles soufh or

o Lake Poinsett, Thls lnferconnecTed group of 5 Iakes known collecflvely as EasT

,Oakwood and Wes+ ‘Oakwood Lake has a comblned surface area of some 2,400 acres.

Average depfh ls abou+ 5 feet and maxlmum deprh of approxnma+e|y 10 feef wlfh a

comblned shorellne of about 20 mlles.s‘

:Aquallc weeds are Ilmifed fo a few scaflered areas but dense blooms of

bl ue-green al gae commonly occurédurlng summer and fall. The most common fish

“specles are‘carp, blgmoufh{buffalo,-and black bullhead.flParTIal or complele

flSh kllls occur on a yearly,basls;~"The'lakes are managed for valleye, northern .

plke, and panflsh. Benef Icial use'classlflcaTlonSAfor the - Oakwood Lakes are.

- Identical to those of Lake Polnseff excepl that the former are classifled for

warmwaler’marglnal fish |ife propagation.

~ About 79% of The Oakwood Lakes watershed is cropland, 14% pasture, and 7% water

and ‘wetland, An estimated 603 of fhe*fofal watersned Is used for growing smal |

~graln crops.

Lakeside devel opment lncludes Oakwood State Park, 2 'resorfs, and 110 private

residences concenfraled on the south shore of WesT Oakwood Lake. Abouf-lO% of

~+the. dwelllngs are permanent homes and 90% serve as summer homes and weekend

'“'cabins.‘df



Lake PoInseTT and the Oakwood Lakes have exfensive public use as recreafional
areas. Considerable local Interest in the lakes Is evidenced by extensive

publ Tc support of the Lake Polnsett/Oakwood Lakes WQSA PrQJecf-

To de+érmlne water qual Ity characteristics and identify waTer quallfy problems
within the Lake PoinseTT/Oakaod Lakes watersheds, samples were taken at
deslgna+ed +ribufary and In-lake sites from 1977 to 1983. ' Samples were

col lected after rainfall‘evenfs and during snowmelt runof f.

In-lake sampling Indicafed Lake Polnseft and the Oakwood Lakes o be highly
eu+rophic as ev idenced by eIevaTed concentrations of ToTal phosphorus and
organic nitrogen. . Phosphorus levels In Lake Poinsett ranged from .08 10

.15 mg/l'while nlfrogén concentrations ranged from 1.9 Tof4.3 mg/l. Similar
level s of phosphorus and nitrogen were recorded for the Oakwood Lakes. The main
problem at these lakes appears to be dangerous nutrient Iaading from their
respec+ivepwa+ersheds. Tributary sampling indicated Thafyareal nutrient loads
to the lakes‘probably exceeded the permissible loading levels designated by
Vol lenwelder (1968) for phosphorus‘ahd nitrogen. ~ The Big:Sloux River watersnhed

contributed roughly hal f of total phosphorus and nitrogen'loads to Lake

Polnsett. Phosphorus‘and nitrogen concentrations in‘Poinseff'fribuTaries ranged>

from .14 fto 1.3 mg/l P and 1.4 o 4.3 mg/l N. The primary sources of nutrients
to the Oakwood Lake complex were four tributary streams draining some 30,000
acres of fertilized cropland. Average concentrations for Oakwood tributaries

ranged from .22 to .57 mg/l phosphorus, and from 2.1 to 2.5 mg/l nltrogen.

Total sedimen+ deposited in Lake Poinseff amounted to 2 891 tons or
2.2 acre—feeT per year. Abou+ 68% of this sediment was derived from cropland In
the immediate watershed. (3,000 acres) and 24% from lakeshqre erosfon. SCS also

estimated the total sediment yiéld to Lake Polnsett for the entire (including



~ Big SlOUX Rlver) walershed dralnage area (353 000 acres) a+ 17,740 +ons or

13.5 acre—fee+ per year., To+al sedlmenf yleld to the Oakwood Lakes was:
esllmafed al 12 570 tons or 9. 6 acre-feel per year.r Abouf 63% was derived from

lakeshore eroslon and 35% from croplands ln +he waTersned.

-Lake Polnsell walers occaslonally exceeded The Immersion recreaflon sfandards

'for fecalvcollformsf Parflcularly hlgh collform levels (1, 300—2 200 per 100 ml)

were reporfed on several sampling dafes a+ three ln—lake slTes.T In general,

‘,excesslve fecal collform Ievels were nof a problem ln The Oakwood Lakes as
klndlcafed by sampl Ing al In-lake slles. One +rlbu+ary sampling sl?e did contaln

- hlgh fecal collform levels, however, on a number of sampllng dates.

Non—polnf sources of polluflon from boTh walersneds as Indlcaled In high -

'nufrlenl/sedlmenf loading and excesslve fecal col iform levels are lnadequafe

'crop cover on agrlcullural land lack of ferllllzer managemenf pracflces, “the

overgrazing of grassland feedlols wlThouT polluflon confrols, and falllng

lndlvldyal sepflc Tankksysfems.

~,Nufrlen+ loadlng lo the Iakes from Thelr respecflve ‘watersheds may be reduced by
uflllzlng BMP's on the land lncludlng lmplemenlallon of ferflllzer managemenl
_ pracflces, proper grazing and conservaflon flllage. -Proper grazlng use and

cfeedlof wasfe management syslems wlll also help In the reduction of posslble 7

bacTerlal confamlnaflon to the |akes. Resulls of sepflc fank surveys should be

revlewed to ldentify any problem areas, and fechnlcal asslslance should be

o provlded +o control existing problems. Lake bank stabllization Is recommended '

iln anyfrapldly erodlng areas.; Sediment control structures should be consfrucled



on Intermittent tributaries to reduce siltation |oads fhaf are:présently

entering the Oakwood Lakes.

After watershed treatment measures have been Impl emented, h selécfivé dfedglng
program and/or chemical phosphorus flocculation may help fo imprové water
-qual ity and the overal | recreational potential of Lake Poﬁnseff and the Oakwood

Lakes.

JAmplementation

Excessive nutrient and sediment Inputs to Lake Polnsett fﬁom the Big Sioux River
via the Big Sioux Diversion canal have been reduced since§1981 after the
adoption of the Lake Pornééff Diversion Operation ProéeduEeS’fLPDOP) which

| Imited rlvef water Inflow to Lake Poinsett. Since the férmulaflon of the
LPDOP, water has been diverted Into the lake once in 1982%and Twiée Ihr1984.
Conservation practices weré appl led to some 3,000 acres ih the Lake PofnseTT
watershed from 1979 to 1981. In Brookings County, iree pfanTIng was cafrled out
on 480 acres, pasture seeding on 895 acres, terraces were:consfrucfed on 559
acres and dugouts weré excavafed serving 82 acres. In Kiﬁgsbury County,
terraces were built on 270 acres, pasture seeding was conducted on 400 acres,
trees were planted on 15 acres, and 25 dugouts were excavated within the county

boundaries,

The Oakwoods/Poinsett Rural Clean Water Project (RCWP) encompaSSes»106,]63 acres
of the WQSA areas In Haml In, Kingsbury, and Brookings Couﬁfles. Major

conservation practices applied under RCWP from 1981 to 1984 Included

establ Ishment of permanent cover on 597 acres, ferTlllzer;managemenT on 10,109

acres, and conservation Tillage on 28,467 acres. ln‘addifion,‘4,300 feéT ot

terracing and 3,292 |inear feet of waterways were cdnSfruéfed,



»1.

3.,

The'éverallggpals of the RCWP are’és'fbllows;
Reduce the amount of soluble nitrogen and pesticides entering ground water
5éndisurfacé water by assisting wffh‘ferfllizervand'pésffcidé;managemen+ on

170,000 and 65,000 acres, respectively.

Reduce”fhe amount ot sedlmeh+ andrrela+ed pol lutants from entering

" waterways and Iakes~by‘mafhfélning BMPs on 65,000. acres.

rReducé]+he amounf of anlmalww§sfé»enfer1ng waferways;,lakes; andvgrodnd'

- water byﬁappjylng~wésfe ménageméhfksysfemskon 10 IIQesTock opérafibns;



l. Lake PolnseTT/OakWoed\Lakes Watershed Description

A.  General Description

1.

Lake Polnsett

Lake Polnse'H' ‘the state's largest na'l'ural Iake, is loca-red In

“Brookings and Hamlin counties In the culTivaTed plalns of

east-central South Dakora (Figure 1). The;lake was formed by the

partial blockage of a stream valley by glacial drift

’approxlmafely 15,000 years ago during the WIsconsin Ice age.

Lake Polnsett rs about 5.6 miles long wifhja:maxlmum width of 3

miles and covers approxlmafely 7,868 acres. - It has a shorel Ine

- of about 20 mlles, an average depth of 9.5 . feeT and a max|mum

depth of'19;5 feet. The bottom consists of shifting sand and

gravel SUbsfraTeskln shorel Ine areas whfchrlnfergrade with a muck

“(sapropel) substrate In the lake basin.

'ngher aquafic‘vegefaflqn Is lacking but dense blooms of

bluegreen algae frequently occur during the summer months. Carp,

" largemouth buffalo, and yel low perch are the most abundant flsh

specles,

Lake Polnsett is highly eufrophic'due to contributions of
nutrient-rich water Inflow from three surface sources: 1) a

natural watershed enters the lake from Thezwesf and conneCTs Lake

‘ Polnsett to Lakes Albert, St. John, Mary, Norden, Thisted,

Badger,:and'Marsh (Figure 2)--2)fa~managed5dlverslon channel|

consTrucTed in 1929 to divert flood water from the Big Sioux

River +o Lake PolnseTT via Dry Lake- and 3) Three small

Intermittent tributaries entering the lake on the north, west,
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':.r,Fwafershed of some 3 000 acres.

~\ B

‘VLZTand south confrlbuflng runoff flow from. fhe lmmedlafe lake

‘The ouflef of Lake Polnseff ls locafed ln fhe norfheasf sechon ;
.L of the lake and ls connecfed to fhe Blg Sloux Rlver (Figure l).

) eDurlng exfreme floods on fhe river, wafer may back up fhe ouflef

" channel and enfer fhe lake. :

S

iLake Polnseff parflally overlles glaclal oufwash and alluvlal

deposlfs of fhe Blg Sloux aqulfer. Thls aquifer hydraulically

L connecfs Lake Polnseff fo Dry Lake, fhe Blg Sloux Rlver, and Lake ;

- / ”

”‘JLAlberf Surface and ground wafer recharge and dlscharge are ;;

P

Lo . . N o
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v
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AR EE
e - >
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4

-jldependenf upon preclplfaflon. The change in fhe balance befween
recharge and dlscharge ls reflecfed as flucfuafions ln fhe wafer
level of Lake Polnseff (Bararl, 197l). Lake wafer level ls also,
‘-‘subJecf To man—made varlaflon fhrough fhe Blg Sloux Dlverslon
fchannel when fhere ls a flooding problem on fhe Blg SIOUX River‘
~or when lake wafer level falls below a speclfled mlnlmum =
k"’fdeslgnafed by fhe Lake Polnseff Dlverslon Operaflng Procedures ‘:
k(LPDOP). s . o L

. Oakwood Lakes

“The Oakwood Lakes are a clusfer of popular recreaflonal lakes’ln ;
norfhwesfern Brooklngs Counfy abouf 15 mlles norfhwesf of fhe
City of Brooklngs ln east-central Soufh Dakofa.f The Oakwood ‘7
Lakes. complex ls comprlsednovaohnson,-Turfle, and'Tefonkaha'f
.Lakes which are collecflvely referred fo as Wesf Oakwood Lake,

. Round Lake, East Oakwood Lake, ‘and Norflmer Slough (Flgure 3). ,
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West Oakwood Lake is approximafely 1 295 acres in size wlfh an

"-average depfh of 5 feef and a maximum depfh of iO 5 feef Easf
* Oakwood Lake encompasses an area. of abouf 1 000 acres wlfh an

'average depfh of 6 feef and a maximum depfh of 11 feef., Round

Lake has a surface area of 52 acres and a maximum depfh of 4 6

- feet, The shoreline of Wesf Oakwood Lake is 14 4 miles, whereas i

iifhaf of East Oakwood Lake ls only 6 2 mlles. 5;’“

The. boffon sedlmenfs‘of fheroakwood Lakesrare'compriSed mainlyJof
silf and muck (sapropel) ln fhe deeper areas, and sand, gravel,

and rock'in fhe,shaliows. Submerged and emergenf aquaflc planfs

are llmifed To a few scaffered areas due fo shiffing subsfrafes '

and limlfed Iighf penefrafion. However, dense bloons of :
bluegreen algae commonly occur during the: summer and fall. The

most common fish species are carp, bigmoufh buffaio, and black

f-bulihead. :

- Surface water Is sunplied‘forfhe'oakwood Lakes‘prlmarlly;byffour
.JmaJor*infermiffenf'fribufaries draining Into Wesf Oakwood Lakei_
~and Mortimer Slough;i Theisurface flow offwafer lnrfhlsrcompleX~ L

| of Iakes I's from wesf fo easf (fhe Iakes are conneCTed wnfh

culverfs) with fhe overflow from Easf Oakwood Lake empfying

fhrough a permanenf concrefe ouflef sfrucfure at the soufheasf

o~

~ corner of The | ake lnfo a channel whlch drains lnfo fhe Big Sloux

~River.

"iThe Oakwood Lakes sysfem overlies and ls hydrauiically connecfed

'”fo fhe shallow sand and gravel oufwash deposlfs of fhe Big Sioux

~ aquifer., The exfenf of fhe connecrion Is unknown.



B.

Beneficlal Uses and Impalrments

1.

Lake Polnsef?j

Lake Polnsett Is a highly developed lake that Is heavily used for

recreational and commercial purposes. The |ake supports one

commercial flshery and provides the recreational uses ot fishing,

‘swimming, boating, waterskling, camping, picnicking, and water

| sports. Flishing Is probably the most popular recreational

‘ acfivify.

~ The lake 3upp6rfs a warmwater sport fishery for wal leye, northern

pike, crapple, black‘bullhead, yel low perch, and white bass. A
creel survey conducted By the South Dakota Depariment ot Game,
Fish and Parks (GF&P) from July 1, 1971, to June 30, 1972,
Indicated that anglérs f Ished 70,966 hour§ (16,616 usér days)

during the study period. May through August accounted for 90% of

:Tofal angler use. Fishing from boats comprised 46% of total

hours fished. The study also Indicated that non-resident anglers

 uaccoun+ed for 40% of the total number of angler trips to the

lake. State recreational area visitations, Including campers,

ranged from 151,864 In 1971 to 42,321 in 1975 for the 1971-1979
period of record. Annual visitations to all public access areas.

of the lake has averaged about 148,500 visitations per year from

1972 to 1981. The South Dakota Department of Game, Fish and

Parks manages Lake Poinsett as a wal]eye—panflsh lake with

‘schedul ed STockIngs of,fhesé specles’ln addITion To northern pike

~and chanhel catfish. At the present Time; wal leye are the most

heavily stocked species. Every Third‘yeaf there Is an extensive
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sfocking.efforf fol}owed byfreducedvsfockjngfinﬂfhe negf two )
,eyears,\depending ohineed and’avaflabili+y."ThIS'scheduleinghT«
: change due to ?he recen+ (1983) compleTion of the new Sfafe Fish "

' Hafchery. -

‘Rough flsh (carp and. buffalo) have been removed annually by

'fvarlous commercial flshing operaflons since +he 1920'5, alfhough

lnTenslve efforfs To remove large numbers of rough fish were not

Initiated until 1956. Annual removal rates averaged 567,300

~pounds;from‘i9617+od1973;35

w1n+er and summer fish kllls of varylng severlty play an,
imporTanT role in The dynamics of fish populafions in Lake

PolnseTT Severe kllls In 1958—1959 1968,fand 1977-1978 wifh ‘

'less severe kllls in 1965, 1970 and 1972 have served to ,i

serlously alfer The,populaflon sTrucTure of The-lake. Rough fisn

v have domlnafed +he lake since +he 1956 winTer fish kills. The

lnfer flsh kill of 1977 1978 was . esfima?ed +o have desfroyed

, approxlmafely 5, 000 +ons of fIsh consisflng mainly of The i

gdominanT carp and buffalo.

Test netting conducted In the summer of 1978 by GF&P Indlcated

~ that carp and buffalo;remained dominanf;ibuf shorelinegSeinlng

dIsclosed large numbers‘of yellowdperch and Walleye fingerirhgs.
Yellow perch fIngerlings comprised 74% of +he tTotal seIne ca+ch

with wal leye comprlslng 14%. ReproducTIve success of These two

~species was good and could slgnal an upturn in Lake PoInseTT game'd'

‘flsh populaTIOns:

11



| Accdrdfng to The_Sdufh Dakota Board of Waf;r and Natural
Resources' regulation, Chapter 74:03:02,“"$urface Water Qﬁalify
'Sféndardé“, Lake Poinsett Is classlfied as having the benefliclal
use designations of: warmwater semipermanent f ish ife
propagaTIon}rlmmerslon recreation; iimifed contact recreation;
w!ldllfe propagaflon, and stock watering. The water quallfy

standards for These beneficlal uses are presenfed in Table 1.

Excessive nuTriénT Inputs from the Big Sléux River, the Lake
Al bert wéTérshed‘and the three Inferml++enf +rlbﬁ+arles have been
insfrumenfél‘in §rea+lng hypereutfrophic conditions In Lake
Poinsett. The Iérge area of the combined watersheds (3700,000
acres), which consists primarily of agricultfural land, Is
probably the most Important contributing factor to the high
nutrient loéds entering Lake Polnsett. During periods of se?ere
flooding on the Big Sioux River, exfremely‘large | oads ot
nitrogen and phosphorus may enter Léke Poinsett In a relatively
short time. However, total phosphorus Ioéﬁing to the lake from
the dlversion isyllmifed by regulation to about 15,000 Ibs.,

pending downward changes.

At least 18 feedléfs in fhe wafershéd (198# Annual ROWP Progréss
Reporf) and at leasf 29 fallling Indlvldual septic tank sysfems on
Iakeside resldenfial lots (EPA, 1980) may be additional sources
of nufrients as well as fecal collform conTaminaTIon to Lake
Poinsett. Additional water qual ity problems Include sedimenf
Input from fhe Big Sioux River Diversion, shorel!ne erosion, and

intermittent tributaries.

12
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*SURFACE WATER QUALITY - STANDARDS

Beneficial Uses of Public Waters Established
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Parameters 1 2 3 4 5 g 7 8 9 10 11
Alkalinity, Total as ' :
€aC03 mg/1 ; 750
Arsenic mg/1 L5 |
Barium mg/1 1.0
‘Cadmium mg/] = .01
Chioride mg/1 "~ 250 100
Chlorine, Total Residual " U ; :
_mg/l .02 .02 02 |02 .02
: Chromium hg/l .05
Coliform #/100 ml° 5000
Coliform Fecal #/100 ml 200 | 1000
- Conductivity . I e
Micromhos/cm @ 250 .C 4000 - | 2500
Cyanide, Free ma/l 005,005 | .005 | .o05 | .gos B '
Cyanide, Total ma/1 02 |02 | o2 | 2 | o2
- Hydrogen Sulfide 002 | 002 | 002 | 002 | ooz
‘Lead mg/T .05 e '
“Mercury mg/1- .002 |
" Nitrogen, Nitrates as N mg/1" 10 50
Nitrogen, Ammonia as N-ma/l 02 | .02 | .04 | iloa .05 \
Oxygen, Dissolved mg/1 6:0 150 |so0x |50 lao |50 5.0
Oxygen, Dissolved mg/1 S E e I o :
{spawning areas) = .- 7.0 : 6.0*
PH, Standard Units 6.5-9 16.6-8.6 [6.5-8.5 | 6.5-9 | 6.3-9 | 69 |6.58.3] 6.0 6-9.5 6-9.5
 Polychlorinated biphenyls -000001 |.000001 |.000001 |.000001 | .000001
Seienium mg/1 .01 L . - i '
Sodium, absorption ratio 10
'Solids, suspended mg/1 30 90| 9n 90 150
h : ) R T w ; - -
~Solids, Total Dissolved ma/1! 1000 -] i 2500 2000
Sulfate mg/1- | so0 | , ‘ ;
" Temperature, Fahrenheit |- | 65 1 75 | g -90.. 90
_Silver ma/1 .05 ; :

< Fluoride mg/}

2.4

E * Greater than 6.0 in Big Stone and Traverse Lakes, May-April

Table 1.

1 2a



' FrequehT‘blooms of bluegreen algae,ﬂredutea‘wafer‘clarl+y, and

recurring fish kills are all symptomatic of large nutrient |oads
Impacting Lake Poinseff,and serve To‘produée possible heal th
problems and impairments fo flshing and swimming recreation as

well as reducing the aesthetic qual ity of the lake.
Oakwood Lakes

Tﬁe Oakwbod Lakes are In the center of a heavily used
recreaffonal area;ﬁrovldlng‘for swimmipg, ﬁoaf{ng, flishing,
plcnickihg, and éamplng‘acTIVITIes.r The GF&P devel oped, and now
maintains, the popular Oakwood Lakes‘STaTe Park‘whlcﬁ encompasses
808 acres,'iﬁcluding a largé portion of léke shorel ine. Annual
vlsifafidns +o fhis;recreafionalVarea'weré esTimaTed‘af 250,000

people for the pasf several years.

~ The Oakwood Lakes supporT a marginal warmwater sport fishery for

perch, crapple, northern pike, walleye, and bul lhead. The GF&P

manages the lakes for northern pike, wal leye, and panfish with

‘ frequeﬁT stockings to maintain viable populations of these

species. Due to the shal low dep+h,,advan¢ed éufrophy ahd
accumul ated organic matter In the Oakwood Lakes, partial or

complete winter fish kills occur oh a~yeaﬁ!y basis.

~According to the South Dakota Board of Water and Natural

Resources' regulation, Chapter 74:03:02, "Surface Water Qual Ity

'Sfandards",'+he Oakwood Lakes are classified as haVing the

benef iclal use designations of warmwater ﬁérglnal fisherles,

Immersion recreation, | Imited contact recreation, stock watering,

13
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! and wlldllfe propagallon walers. The water quallTy sfandards forp

These beneflclal uses are presenfed ln Table l

.NuTrlenl loadlng from lhe walersned has con+r|bu+ed To

hypereufrophlc condlllons In The Oakwood Lakes. Parllcularly

: evldenl were exfremely hlgh levels of lncomlng phosphorus from

the lnlerml++en+ Trlbularles In The lmmedlafe walershed.; Mosf of

- The nufrlenf load (phosphorus and nilrogen) probably orlglnaTes
\.;ln runoff from ferflllzed croplands which also conTrlbuTe abouf
‘35p of +he sedlmenl load to +he lakes. An undefernlned |
,percenlage of nuTrlenTs ls also derlved from feedlols in +he
: walershed and faillng wasfe dlsposal sysfems around The perlphery

. of The lakes. As a resull, The anrogen and phosphorus

concenlrallons ln The Oakwood Lakes are exlremely hlgh, well over

‘_The levels necessary +o classlfy These lakes as hypereufrophic

(Section lV).~vThlseconlelonlls evidenced by reduced‘wafervk

‘,clarily’and%prolonged nulsanceyalgal,blooms,

Sediment lnpul'from»lakeShore erosion and. Walershed‘runoff has

b '_caused an appreclable loss of deprh and sforage capacnly ln These

shallow lakes.

The hlgh nutrient and sedlmen+ loads lmpacflng the Oakwood Lakes

for many years have decreased The value of the lakes for flshlng,

‘ ,lmmerslon recreaflon and ln>overallfrecreaflonal~value.

14



C. Land Use

10

Lake Polnsett

The South Dakota Planning Bureau estimated the total drainage

afea of fhe Lake Ppln$e++ watersned to be 352,740 aches. Land
use In the waferShed as determined by Landsat Remote Sensing'is,
oredominantly agricultural. About 83% Is estimated to be |
éfopland,k11% pasture, and 6% waferland/dr;wefland afeas. Abbuf‘

634 of the watershed is devoted to the cultivation of smal

‘grains..

Residenflal‘developmenf Includes 467 dweliﬁngs around‘fhe

‘perimeter of Lake Polnsett, most of which are used only during

the May to September season. Commercial land use includes flve
resort afeas'around the lake and several small grocery stores and

cafes associated with resort trade.

Park and recreational development located around the lake'

“Includes four public access areas maintained by GF&P. The public

access on the soufh side of Lake Polnsett ﬁncludes one mile of
shorel ine which has been developed as a State recreation site
with boat ramps, tollets, garbage disposal facilitles,

flreplaces, tables, |ights, docks, and a drinking water well.

Three;qfher access areas have alsdhbeen developed, adding another

mile of lakeshore for public use. All have boat launch

facll Ities.

15
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" Oakwood Lakes

EF The Tofal drainage area of The Oakwood Lakes walershed has been

’esflmaTed To be 31 612 acres by The Soulh Dakota Planning Bureau.

i Abouf 79% of The wafershed ls cropland, 14% paslure, and 7% water

: ,,‘and/or wefland Approxlmafely 60% of the ToTal walershed Is used

'fifor growlng small graln crops (Flgure 4). ok

dLakeslde developmenT lncludes +he Oakwood Sfafe Park localed on

~ the nor+h slde of lhe lake complex, and +wo resorfs.

One. hundred Ten (llO) prlvale resldences are concenlraled on lhe

, soufh shore of Wesl Oakwood Lake. ,Aboul lO%Vof Therdwelllngs are

permanenf homes and 90 serve as_summer~homes:and weekend cabins.

| r,Cllmale,,Geology” andiMajor>$Oll5a N

foss cl:malg:?j;'~“

\{wl The cllmafe of easl—cenlral Soufh Dakofa Is conllnenfal wlfh

‘#cold, dry wlnTers and relallvely shorl sprlngs marked by rapid

wealherrchanges.r Over 40% of The annual preclplTaTlon falls i

durlng The Three monfh perlod from April Through June.' Summer

“hﬂrland aulumn are characferlzed as warm +o mlld wl+h an abundance of

':-:,k sunshlne.l The average dally Temperafure ls 43 5°F.» Average'

n.'annual preclplfaflon and lake evaporallon amounl lo 21 ‘and 34

f{ ‘flnches, respecflve|y._,:,vj

16



Figure 4. Oakwood Lakes Watershed.
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Glaclal drlfl ls +he parenf maferlal of +he solls ln “the Lake

Polnseff and Oakwood Lakes wafersheds. The drlff conslsfs of

,llllnandfoufwash deposlfs. The former is comprlsed of a
o heferogeneous mlxlure of boulders, pebbles, and sand ln a malrlx e
bof clay dlreC'l'ly deposl'l'ed by 'l‘he glac1er. 0u1'wash ls awsor'l'ed

‘Vdeposlf conslsflng mosfly of sand and gravel wnfh minor amounfs

- of clay +ha+ was deposlTed by mellwaler sfreams lssulng from +ne

‘glce.. Geologlcally, +he wafersheds are Typlfled by collapsed

(sTagnaTlon) drlfl glaclal morphology. Shallow sand and gravel

aquifers are frequen+ly formed by such processes. Such aqulfers -

underl le much of lhe s+udy area. The +opography ranges fron :

b.nearly level o severely undulaflng and ls characferlzed by deep

- sllfy, loamy, well dralned solls’ (Bararl, 1971). :

Major Sofl s |

AccordanlfO'The'Hamlln}.kingsbury,'Codingfon,.and BroOKIngs

Counfles soll surveys conducled by the SCS, the followlng soil

,assoclallons are found ln tThe dralnage area- T

Polnse++—BuSe- deep undulaflng to rolllng, sllfy, and loamy ,*

solls on uplands.« S

: PolnseTT-Waubay deep, nearly level 1o sloplng, sllly sldes on
'uplands and ln sllgh+ swales. ~ ‘ | '

Renshaw-Fordvllle- Ioamy and sandy solls with gravelly and sandy

subsolls.

17
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FordViIIefEsfélljﬁe:‘ Ioémy‘énd‘sglfy!sollé with gravelly and

- sandy sﬁbsoi[s on terraces and uplands.

ViennajLismore; deep, nearly level to undulating silty soils or

uplands and in shallow swales.

Lake Polnsett/Oakwood Lakes Water Qual Ity Study Area Selection -

In 1977, the First Planning and DéVelopmenT District, Commission selected

. three Water QualiTyVSTUdy'Areas (WQSAs): Lake Herman, Lake Polnsett, and

Oékwood‘Lakes. The criteria uéédrfor esfabllshfng WQSAs were The State

Lakes'Preservafidh Cdmmiffeé criteria, the South Dakota Lake Significance

Ranking criteria and +he’avaifabilf+ykof soils data, plus water qual Ity

data., Public interest was also a~major factor in the selection process.
Soll Erosion and Sediment Yield Summaky

scs conducfed soIl erosion and sedlmenf yleld studies or the Immediate Lake

-Poinse++ waTershed (2,246 acres) and The Oakwood Lakes watersned (31,630

acres), ‘The studles detalled the Type and extent of erosion and
sedimentation problems including the contribution from'cropland,igrassland,
streambanks, gullles, and other sources. Results of these studies are

tabulated Tn the 1979 Lake Polnsett WQSA Report.

SCS estimated erosion In +hé lmmediafé_Lake‘POInseffiwaTershed to be 8,468
tons per year with bea( sediment deposlfed In Lake PolnseTT a+ 2,891 tons
or 2.2 abre—feeT,periYear. About 68% of,fhis;sedimehf Is derived from
crépland and 24%‘from,lékeshore erdslbn: ébstalso egflmafed total sediment
yfeld to Lake Poinseff from the entire watershed dralnage area (353,000

acres) at 17,740 tons or 13.5 acre—feef per year.

18
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'Erosion in the Oakwood Lakes waTershed was esfimafed To Transporf 85,959

tons of soil per year wlfh +o+al seaimenf deposlfed In the Oakwood Lakes at”
12,570 Tons or 9.6 acre—feel per year. AbouT 63% of This sedlmenf yleld

was derived from ‘lakeshore erosion (prior To bank sfabilizaflon In 1978)

":and 35% from cropland soils.;

SCS selected Best Management Pracflces (BMPs) for both. walersneds to reduce

'-sedlmenf yield and nufrlenls To Lake Polnself and The Oakwood Lakes.‘
‘ Examples of needed conservallon pracllces are crop residue managemenf,
.conservaflon flllage, proper range managemenl feedlo+ wasie managemenf,

~and lakesnore sfabillzalion.‘ o

Water QualiTyVSTaTus Reporis -

A Lake Polnsetfy

’Lake Polnsell ls localed in Hamlln Counly a+ a lalllude of - 44 Deg., :'
: '33 Min,, 42 Sec. N and a longitude of 97 Deg., 4 Mln., 42 Sec. W ln
'?;Township 113 N Range 52 Wy Sectlons 14-16 20-23, 26-33 Lake i; ~
- ,VPolnseTT's maJor lnflow comes from Dry Lake which receives Its maJor'
'finflow from the Big Sloux River during periods of confrolled ’
}Ldiversion. The oulflow of Lake Poinsell flows inTo fhe Blg Sloux B

v‘Rlver. Lbrphome+rlc characferisflcs ot the lake are as follows o

-2 MaxlmUm’DepTh‘ae ; ~vﬁ,rs 19 5'fee+‘(5‘9 meters)
©©MeanDepth o, 5 feet (2.9 mefers)
o Volume o \7; 74, 746 acre—feel (92 210, 000 m )



The:STafe ot SQUTH Dakota has assigned fhe folfowing beneficial uses

- to the lake: “15 warmwater semlpermanent fish |Ife propagation; -

2) immersfoﬁ<recrea+lon; 3) limited contact recreation; and

4) wildl Ife propagation and stock watering. Because of these assigned
benef Icial usés the following water qual Ity standards app|y>+o Lake

Polnsett:

° "Un-ionized ammonia nitrogen snall not exceed 0.04 mg/l with a
“varlation al lowed under subdivision 74:03:02:32 (2)." (Note: No

one sample may exceed 1.75 times the applicable criteria.)

e "Dissol ved oxygen shal | be greater than 5.0 ﬁg/l......"

© "pH shall be greater than 6.5 units and less than 8.3 unitseesess”

° "Fecal col iform organjsms shal |l not exceed agconcenfraflon of 200
per 100 mill 1l iters as a geometric mean base& on a minimum of néf
less than five samples obTained\duringvseparéTe twenty-four hour
periods for any Thlrfy-day ﬁeriod from May 1%?0 Sepfember 30; nor

- -shall They'exceedffhis value In more than +wén+yrpérCen+ of The
 sampLes examined in the above describéd +htrfy-day'period; nor snall
‘they exceed 400 per 100 mIIlillfe;s in any oﬁé sample frém May 1 to
September 30." . |

"Suspended sol ids snall not exceed 90 mg/l with a variation allowed
under subdivision 74:03:02:32 (3)." (Note: . No 6ne gfab sample can

exceed 2.0 times the applicable criteria.)
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1° "Tolal dissolved sollds shall no+ exceed 2500 mg/l wlTh a varlaflon
allowed under subdivlslon 74 03 02:32 (2) " (Nole -~ No one grab

sample may exceed 1 75 Tlmes +he appllcable crlferla.),?,’

's;SampIes were collecfed aT SITGS POOl +hrough POlO ln 1978 and 1979 excepf,

"‘for PO06 - which was no+ sampled ln 19/8 (Flgure 5) ln adlelon, ’

SlTes POOl POO4 P006, and PSST were sampled ln 1982 and 1983 excepf i

. Slle P006 whlch was nof sampled in 1982 Essenflally, sampllng was-
7?dlsconflnued affer 1978 and reconTlnued at selecTed slTes ln 1982 ‘and 1983.
Site PSST ls a composlfe sample of walers collecred from Arllnglon Beach
":Sfafe Boal Ramp (Site #7) The publrc access ramp on: The eas+ slde ?

[(Slfe #9), and the Pler 81 Resorf Boa+ Ramp on The soufhwesf corner.<

In The follownng secflons, The wafer quallfy over “the perlod or sludy w:ll

| ~f~be dlscussed for dlssolved oxygen, blologlcal oxygen demand, pH, ToTal
SOlldS, suspended sollds, Tofal dlssolved solids, lolal phosphorus,
" nl+rl+e, nllrafe, ammonla, Tolal KJeldahl nifrogen, and fecal coliforms.
:The nufrlenl whlch wlll Tend To be llmlTIng ana Trophlc s+a+e Indlces for
i""phosphorus wlll be dlscussed. Tables and flgures dlscussed in The

:followlng seclions are conlalned ln Appendlx A.

: Based on The State of South Dakofa's water qualuTy sfandards, dissol ved

oxygen (D 0.) Is to be greafer than 5 0 mg/l at all Tlmes. The mean D 0.

:»concenlraflons ln the Trlbufarles and The ouflel ranged from 6.5 mg/l o
12.2 mg/l and the D.0. concen+ra+lons In the lake ranged £rom 7.3 mg/l to
: 12 2 mg/l (Tables V=2 Through V-25). Vlolallons or the sTandards were

observed ln The TrlbuTary slles, POOZ ln 19/8 ‘and In lrlbufary;Slle FOO}Mln;
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#P0-3 —.

~ -Laké
- Albert

Inlat

#p0-2—

US £ SD Highways —
Oil or Grave! Roads —
Lake Access Roads ——-
Section L/b'na‘..;/Vo’ road ———

#P0-4 —

L, sp | 28

Saaranen's [
suoucﬁ

Cematery [ i

_|Hamiin_c.
Brookings C.

LAKE POINSETT

BROOKINGS -HAMLIN COUNTY SO. DAK

-/ MODEL RURAL DEVELOPMENT
#P0-1—/" “ WATERTOWN , SOUTH DAKOTA

SCALE 0 .25.50.75 1,00 mile

Figure 5. Sample site1locations for Lake Poinsétt‘and%its tributaries.
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,d46P001
“(PO~1)

 46P002

(PO-2)

© 46P003
(PO~3)

46P004

(PO-4) -

46P005

(PO-5)

46P006

. (PO=-6)

46P007

- (PO-7)

46P008
(PO-8)

46P009

- (PO-9)

46P010

(PO-10)

Déscripfidn :

La'l'l 'I"ude 44 Deg., 32 Min., 3 Sec., LongHude 97 Deg., 5 Mi n., : ,
26 Sec., Townshlp 112N, Range 52W, Section 5. SE1/4, NV1/4 NE1/4 ,

 SE1/4. This site is. Ioca'red on'a southern creek to Lake Poinsett -

In the vicinity of Arlington Beach, 1.5 miles west and 4, 5 miles

south of site 4, on the north side of the road.

‘Latitude 44 Deg., 33 Mln., 47 Sec., Longitude 97 Deg., 7 Mln.,
40 Sec., Township 113N, Range 52W, Section 30. NE1/4, SE1/4,
"NE1/4, SE1/4. This si‘l'e is located on a southwest creek which
flows from Lake Albert into Lake Poinsett, 2.25 miles wes‘r and
2.5 miles south of site 4, on the east side of the road. -

Latitude 44 Deg., 34 Min., 44 Sec., Longitude 97 Deg., 5 Min.,
39 Sec., Township 113N, Range 52W, Section 20. N{1/4, NE1/4,

M1/4, SE1/4. This site is located on the northwest inlet 1‘0 the
'lake, ‘1.5 miles wesf and 1.5 miles soufh of SH'e 4. :

 Latitude 44 Deg., 36 Min., 7 Sec.,' LongH'ude 97 Deg., 3 Min.,
- 44 Sec., Township 113N, R52W, Section 10/15. Located at the north

end of the lake at S'i'one Brldge, 'l'hls site is loca'red on The inlef
from Dry Lake. : ; , :

Lati Tude 44 Deg., 36 Min., 6 Sec., Longitude 97 Deg., 0 Ml n.,

47 Sec., Township 113N, Range 52W, Section 12. SW1/4, SE1/4,
‘SW1/4, SE1/4. This is an outlet site Ioca'l'ed 2.5 miles east of
Site 4 on the north side of the road i : :

Lanl‘fude 44 Deg., 35 Ml n., 45 Sec., Longifude a7 Deg., 1 Min., ‘
38 Sec., Township 113N, Range 52W, Section 14. NE1/4, SE1/4,

 SE1/4, NE1/4. This is an outlet site located 1.75 miles east and

.5 mile sowrh of Site 4 on +he wes1' side of the road.

Latitude 44 Deg., 35 Min., 33 Sec., Longitude 97 Deg., 4 Ml n.,; |

21 Sec., Township 113N, Range 52W, Section 16. SE1/4, NE1/4,

Ni1/4, SE1/4. This In-lake site Is |ocated off Saaraners Beach, .5
mile west and .5 mile soufh of Site 4.

«kLa'I'l tude 44 Deg., 34 Mln., 21 Sec., Longitude. 97 Deg., 2 Mln.,

37 Sec., Township 113N, Range 52W, Section 26. Ni1/4, NE1/4,

" N.'H/tl Ny1/4. This In-lake site Is located of f ’fhe east - shore, 1

mlle east and 2 mlles sou1‘h of Site 4.

< Latitude 44 Deg., 32 Min., 22 Sec., LongiTude 97 Deg R 4 Min.,

35 Sec., Township 112N, Range 52W, Section 4. SW1/4, SWi/4, Ni1/4,
NE1/4. This Inlake site Is located of f Poinsett Recreation Area,
75 mlle wes-r and 4 .25 miles south of S('l"e 4 ~ ~

,LanH'ude 44 Deg., 33 Mln., 52 Sec., LongHude 97 Deg., 7 Min.,

12 Sec., Township 113N, Range '52W, Section 30, NE1/4, NW1/4,
NE1/4, SH#1/4. This is an in-lake site located off the west shore
of the | ake, 2 .75 miles west and .5 mlles south of SHe 4,

Flgure 5 (con’r ) " Sanple sH‘e descrip’rions for Lake Polnse'l"r and H's -
Tribufame_.. ' ' ,
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46PSST Latitude 44 Deg., 33 Min., 32 Sec., Longitude 97 Deg., 4 Min.,

(PSST) 46 Sec., Township 113N, Range 52W, Section 28. SW1/4, SE1/4,
SE1/4, SW1/4. This description represents a composITe of three
Inlake sites; 1) the Arl ington Beach State boat ramp, 2) the East
side pUbIIC access boat ramp, and 3) the- P:er 81 resort boaT ramp.

46LP4 . Latitude 44 Deg., 38 Min., 43 Sec., LongITude 96 Deg., 59 Mi n. ,
(LP-4) 28 Sec., Township 114N, Range 51W, Section 30. SE1/4, SE1/4,

- SW1/4, SE1/4. This site is located at Boswel | Dam, 1 mlle east and

3 miles north of Site 5 on the north side of the road.

Figure 5 (cont.). Sample site descriptions for Lake Poinsett and its
tributaries. B -
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: 19/9 (l.e., 2 6 and 2 4 mg/l on chober 31 1977 at Slle P003 and 3.3 mg/l

on Aprll 6, 1978 a+ Sife POOZ Tables lV-28 Through lV-31). ln addlllon,

vlolaflons were observed a+ ln-lake slfes ln January, February, and March

“of 1978 when +he D. 0 concenfrallons ranged from 0. 4 mg/l to 3.4 mg/l

?k(Tables lv~30 lhrough IV-35) These low D 0. values are probably

|

k responslble for lhe flsh klll observed in The lake ln Thaf year. Wlfh The

excepllon of These values, the D.0. concenlraflons were generally grealer

i

~than:5, 0 mg/l (see Flgures lV-l T rough IV—4) Mean D.O. concenfrallons

'ln-lake ranged from 7 3 mg/l fo 12 1 mg/l over The perlod wafer sampl es

were collecled.‘

ay}d\ o 7;;;

Blologlcal oxygen demand (BOD) ln The lrlbularies.and~lhekoullef ranged”

£ from 1 1 mg/l +o 39 0 mg/l.. The 39 0 mg/l Is a hlgh value and was observed

in January of 1977 af Slfe P005 (The ouTleT). The maJorlfy of The values

observed‘were less lhan 20 0~mg/l and The maJoriTy of The mean

"'concenlrallons were Iess Than 1l 0 mg/l (Tables IV-Z Through IV-25).

ln-lake, The BOD concenlrallons rjnged from 09 mg/l fo 20.5 mg/l and The

* mean concenlralions were. less lhan or equal fo 9.1 mg/l. Flgures V-6

Through lV-9 show The BOD concenfraflons observed ln Slles POO7 fhrough

PO10.

~Based on +he sfandards for Sou+h Dakola, pH should be grealer Than 6 5 buT
'Iess Than 8 3. The observed mean pH values ranged from 6 9 unlls at
ijlTes P002 and POO06 in 1977 +o 8.8 a+ Slle POO7 (ln~lake) ‘In 1977. ln The

’ +rlbu+ary sites, one vlolallon was observed at Site POOZ fwo af Slle P003,



’aud ten at Site POO4.‘ Nine violations were observed in-lake at SJTe P0OQ7,
elght at Site PO08, and-nine at Site POIO'and'composlTe Site PSST
T(Tables~IV-26 through 1V=47). Flgures V=10 through V=14 show Thaf most

_of the hIgh pH Ievels occurred during the summer months.

- ALkaJ_inl_'L;L (Total)

Total alkal inity Is a measure of the buffering capacity of the water wnich
Is Important In maintaining conditlons favorable for the aquatic biota.

‘The State of South Dakota has assigned a maximum value ot 750 mg CaC03/|,

Total alkelinlfy valueslln'fhe tributaries rengedlrrom 27 mg CaC03/| to
306 mg CaC05/1 and in the outlet sites they ranged from 32 to |
114 mQ CaC0z/1. Mean concentrations at both sets or sites ranged from 52
To 259 mg C6003/l (Tables V-2 through IV=25). Note that the tables
express alkal inity as phenophthalein alkalinify Instead of total. This
original daTa was measured as total and miscoded Info the STORET system.
Therefore, al l phenoph+halein alkallany val ues whe+her in the tables or

figures are ac+ually total alkal inity values.

ln—leke total alkalinITy va{ues ranged from 74 mg Ce003/| to 342 mg CaC0s/1
and the mean values ranged frem~222 mg CaCO3/| to 268 mg CaC0z/l. Based on
+hefmean velues; Lake Poinsett ls a wel |l buffered leke and no observations
exceeded the wafer:quaijfy standard for fofalkalkalinify. General ly,
alkaiinlfy'Va[ues, in-lake, are Increased during the winter and decreasea
‘during the spring and summer (FiguredlvéiS Tﬁrough iv-195). The opposlfe
~trend was observed in the tributaries (Figures lV 19 through IV-25). By
comparing Figures lV 10 +hrough V=14 for pH wiTh Figures IV=15 through

IV 18 for alkaltnlfy,:lf appears Thaf as alkaliany decreased, pH
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~increased. This could be due To phyfoplankfon using lhe bicarbonafes as a

’”'source of carbon, The excepfion to This lrend occurred aT Sile PSST where 3

alkallnily values Increased over The summer.

Total, Suspended and Dissolved Sol Ids (Total Residue, Dissolved Residue and

, ln the Trlbuiary and The oullef S|+es, lolal solids ranged from 105 mg/l To.

1,592 mg/| and The annual mean concenlralions ranged from 177 mg/l to

708 mg/l. The total solids ln The lake were greafer Than In The

+r1bu+aries with annual mean concenfralions ranging from 966 mg/l To

125 mg/l The observed range of concenfrallons was 288 mg/l to- l ,607 mg/l.

Generally, +he lofal SOIIdS in Lake Poinsell appeared To increase during

;spring runoff (i.e., March April, ‘and May) and Then decrease in +he early

- summer,  This: decrease was followed by an. lncrease in mld-summer

(Figures lV-26 Through lV-Sl). :

’Carbonafes,4Chlorldés, sulfales,cnllrafes, sodium; poiassium, calcium, and’
4,Jmagneslum are the principal “inorganic anions and‘calionsllhafdconlribufegfo
alofal dISSolvedcsollds. “In addition, there Is generallyfsomeionganlc

matter and oTher~dissolved malerlalS'(EPA, 19/6). Based on +the asslgned

beneficlal uses of wildllfe propagallon and sfock waiering, The waier

i qual ity slandard for ToTaI dissolved sol Ids in Lake Polnsell Is 2 500 mg/l.
fThis | imitT was no+ exceeded aT any snle (Table lV~26 Through V= 47), even

: fhough annual mean ln—lake concenlralions ranged from 905 mg/l To

l 165 mg/I (Table lV-lG lhrough IV-25).

The Slale of Soulh Dakola's wafer qualiTy sTandard for suspended sollds

‘ (nonfllTerable residue) is 20 mg/l Excesslversuspended sol Ids can be .
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defrimenfei Te‘a7|ake's(fishery. In 1965, the Eurodean Idland Fisheries
~ Advisory Commiffee'Idenfifled‘four means by wnich sdspended sdlids can
’adVersely affect fish and fish foed populations: 1) f(sh cankbe killed
directly; 2) their grdwfh and resistance to dlseasefcan be reduced;

3) successful development of flsh'eggs~and larvae can be reduced or

elimina?ed;'and 4) the abundance of food available fto the fish can be

affected (EPA, 1976). [Addiflonally,'The natural movements or migrations or

£1sh can be modif led.

In the tributary and eufle* sites, suspended sol ids concentrations ranged
from 1.0 mg/1 to 882 mg/l ahd The annual mean concehfrafions ranged‘from
1.0 mg/l (one sample that year) fo 255 mg/l. The excessive annual mean

concenfraflons were observed at Sites P0O01, POO4, and PO05 in 1977.

-Alfhough the mean concentrations did noT exceed the water qual ity standard,

excesslve levels of suspended sol ids were observed at Site P003 in 19/7 and

Site PO04 In 1983. Apparently, the discharge In 1977 was relatively high
and may account for The'hlgher suspended sol Ids In 1977 when compared to

1978 (Inter-Department correspondence from Doug Hansen, March 3, 1978).

Therefore, there Is a potential for high suspended sol ids to occur in wet

years and the contributary sources need to be Identified. In particular,
v fhe:relafionship between suspended sol ids in Dry Lake and Lake Poinsett
_ needs to be investigated, since most o: the excessive levels occurred at

+he;sl+e‘be+ween the two lakes (Figure [V-32).

Annual mean in-lake concenfraflons ranged from 1 0 mg/l (one sample) to

- 237 mg/! and the observed val ues ranged from 1 .0 mg/l to 403 mg/l

(Tables 1V-2 Through IV—25).v Excesslve Ievels ot suspended solids In The'

l'ake occurred at Slres P007 P008 POOQ, and PO1O (Table 1V-38 Through
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lV 47)., At Slle POO7 The excessive Ievels occurred ln Augusf and

f‘Sep?ember of 1977 and June of 1978 (Table lV-39). Af Slle P008 They

’occurred In November and December of 1977 and January, May, and June of

1978 (Table lV-41) ‘ Only one excesslve level was observed at PO09 and It

"occurred In November ot 1977 (Table lV-43) Three excesslve levels
‘fQOccurred af Site POlO and They occurred ln Augus+ Sepfember, and November
kof 1977 (Table IV- 45).‘ Flgures lV-33 Through lV-37 show lhe observed data
’polnfs. There appears lo be a Trend of hlgh suspended sollds ln lhe summer
? and ln the fall allhough l? ls no+ conslslenl._ Based on the avallable g
‘dala, l+ Is no+ known lf The high suspended sollds observed ln the |ake
'::reflecl The Ioads from +he TribuTarles, bul it doés nof appear To.; As
: s+a+ed above, the ‘high suspended sollds were observed in the summer and
"‘fffall buf the hlgh levels ln fhe +r|bu+arles appear lo occur ln The sprlng
: (Flgures lV-38 Through lV 42) NoTe Thal fhe sampling perlods for lhe

E Tribufaries/ouflels and +he lake do nof overlap.i~
"bﬁlixzu_ﬂnlliotms ‘,*‘.“T~'

"‘,Wafer/samples +o’be analyzed for fecal’collforms were nof collecfed wnTh

kﬁflhe purpose or delerminlng vlolallons., Therefore, lhe "violallons" ln

vifTables lV-26 fhrough lV—27 cannoT be consldered as’ vlolaT:ons of Soufh |

ka‘}"kDakol'a's water qual|Ty sfandards, bul can be consldered as lndlcafors of
'problems. However, when +he samples from fhe lake have fecal collforms

‘kf which exceed 400 per 100 mI befween May l and Sepfember 30 They can be :

ncalled vlolallons.

, Fecal collforms ranged from <3 per 100 ml lo 42 OOO per 100 ml and the

i'annual mean concenfraflons ranged from <3 +o 27 667 per- lOO ml ln The )

u;frlbufary and ouflefs.e There ls no+ a speclflc fecal collform sfandard 5



Thaf covers the Tr}bﬁfarles énd 6u+le+$; however, Tﬁe 200 peri100‘ml llmff
was appl fed fo Indicate problem areas. Siféé POO1,iP002,'P003, P004,'P005,
and P006 had fecél colifofm‘leveis’greafer than 2005pebv100 ml (i.e., 43%
of the samples ébllecfed'fromlsife PO01, 44%'from Sffe P002, 63% from

Site PO03, 145 from Site PO04, 25% from Site P005, and 364 from Site PO06
were e#cessivei; Most of fhése:éXcessive levels océurred beTWeén March and
June of 1977, The mean annual concentrations In 1977 were: 1) 27,665 per
100 ml a+5SI+e PQO1§ 2) 2;056 per IOO ml at Site POOZ;-3)45,630'aT
S!Té‘P005;yand 4) 4,173 at SfTé PO06. As WITh the suspended Solids, the
high: fecal colIfofms;occurred‘dquhg a4dry year (19/7). The sourcés ot

these excessive levels should be ldentified and el Iminated or reduced.

lﬁ?lake feéal col iform ievéis were‘generally acceptable (I.e.;'<200 per‘
100kml).a The mafn problem occurred at Site P008, qﬁ Thekeasfkshore, where
three excessive |evefs were bbserved; itwo of which Qere greater than 400 -
per 100 ml (May 3f, 1978, there wefe 450 per 100 ml ‘and June 16; 1978;
there were 2,200 per 100 ml). Other sites wheré'exéessjye levelé occurred
include: 1) Site PO09 (570 per 100 ml on October 13, 1977, and 300 per
100 ml on June 28, 1978); 2) Site PO10 (1,300 per 100 ml on June 28, 1978);
and 3)'Slfe PSST'(i,SOO per~100 ml.pn»AugusT 10;[1983).* The reasoh(é) fof

fhese hlghklevels needs to be determined.

Total KjeldahlfNIfrogen. Ammonia, Nitrates, and Nitrites

Tb+avajéldahl ﬁiftogen’concehfraffons rangedrfrom 1.26 mg/ | t0 6.5 mg/ | in
The Lake.~ The annual mean concenfrafloné ranéed frém 2.23 mg/| to |
4.89‘mg/lf(Tables:1V+2;Thfough'IV-255. Figures 1V-43 through V=47 do not
~show a,CIearIy~dls¢érnlblev+rend af all sITes; Howepér, Figﬁres V=44

Through IV-46 lndléafeyfhaf;fofal Kjel dahl nlfrogenfcontenfrafions I ncrease
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In The fall un+ll They peak in January and February . Thls peak ls

‘followed by a decrease un+ll mid-summer when They Increase agaln. 2

In The +r|bu+arles Tolal KJeldahl nl+rogen concenlrallons ranged from

1 .0 mg/l Site P004 ln 1978 +o 9 58 mg/l at Site P004 In 19/7. At the

“ouflel sites +o+al KJeldahl anrogen concenfraflons ranged from l .09 mg/1
”To 16.3 mg/l (bofh values observed at SlTe P006) . Annual mean
»sconcenfrallons ranged from 1 43 mg/l at Slfe P002 ln 1978 to 4. 28 mg/l at

| 'iiSlle POO4 In 1977 1In The frubufary sifes and from 2. 87 mg/l To 5. 88 mg/l in

‘?The ouTleT slles. Figure IV-48 shows Thaf hlgh concenfraflons ot Tofal

KJeldahl nlfrogen concenlrallons occur at Slfe P004 durlng sprung runoff.

Other slTes appeared To agree wl+h Thls Trend bu+ +he trend ls nof as

‘i clear as that snown ln Flgure lV 48

;‘Ammonia as anrogen concenlrallons‘ranged, ln the lake, frOm/less than.

: 020 mg/ | to0 2.40 mg/ | and The annual mean concenlraTlons ranged from

313 mg/ | To 1.226 mg/l. ln The lrlbufarles, ammonia as anrogen ranged

- from Iess lhan 020 mg/l +o 2 53 mg/l and The annual mean concenTraTlons

ranged from .261 mg/l To 2. 88 mg/l The annual mean concenfraflons aT The

| ouflel sites ranged from 73 mg/l to- 3 33 mg/l and +he values ranged from'

.031 mg/l t0 9,30 mg/l Why ammonla concenTraTlons are hlgher ln lhe

i,ourlef slfes than the Trlbulary or Iake sites ls noT known, alThough one

problem feedl ot has been ldenflfled near the ouTleT.

1‘ Flgures IV-9 lhrough IV-52 show +he dala observed from The lake slTes. :
Generally, ammonla appears +o have +wo peaks, one In +he wlnfer and one ln E

;mld~summer. Afler The mld-summer peak, ammonla fends To sfeadlly lncrease o

un+l| January or February., The hxgh concenfraflons of ammonla ln The

wlnter.were probably The~resuIT,ofAlow{dlssolved oxygen concenTraTlonsrfe -
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(Figures IV-1 and 1V-2), reducing the bacterial nitrification rates and

al lowing ammonia to accumulate,

Un-ionized ammonra Is +ha+~fréc+Jon ot total ammonla considered o be toxic
to fish and other equafie | Ife. Al Though the Sfafeeor South Dakota does
not have a standard for total ammohle,vlffdoes have a standard of 0.04 mg/l
for un-ionized ammonia in a lake with the assigned beneficial use of a

warmwater semipermanent fishery.

At Site P004, the Inlet from Dry Lake, two excessive levels of un—-ionized
ammoni-a were observed (l.e., .33 mg/1 on July 6, 1977, and .21 mg/l on
July 7, 1977; Tables IV=32 and 1V=33). No other excessive levels were

observed in the other tributary or outlet sites.

Val ues of un-ionléed ammonia exceeding .04 mg/l were observed at all
in-lake sites. Over the period Lake Polnsett was sampled, 45% of the
‘un-Tonized ammenia values at Site PO07 were excesslve, 36% were excessive
at Site PO08, 36% at Site P09, 45§ at Site POT0, and 8% at Site PSST.

Thesefexcessive,feVels ranged from .05 mg/l to .17 mg/l.

Nitrate-nitrogen concentrations normally range from O to 10 ppm in
unpolfufed fresh water (Wetzel, 1975). In the Trib@farles, nitrate
concentrations ranged from <.10 mg/1 to 1.701mg/l aﬁd the annual mean
concentrations ranged from .22 mg/l to 1.4 mg/l. The mean‘concenfraflons
In the outlet sites ranged from .24 mg/l to <80 mg/i and the meaﬁ
‘concenfra+ions In the Iake ranged from .10 mg/l o .22 mg/l. All in-lake
and outlet observed nitrate val ues were less than 1 OO ng/l. Therefore;
the niTrafe—nITrogen were In the range consldered normal for unpollufed

fresh wafers.
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Nl+r1+e-nl+rogen Ievels are generally low In nalural wafers (0 To Ol mg/l,

, Welzel, 1975). Trlbufary, ouTleT and ln—lake nitrate values were oflen
fr grealer fhan .01 mg/ | (l e., ranged from <. 01 mg/l~+o 1.5 mg/l). Mean

annual concenfraflons ln The Trlbu+arles and The ouTleT slles ranged from

< Ol mg/l at SlTe POO4 ln 1982 and 1983 fo 21 mg/ | a+ P004 in 19/7 and ;

mean annual concenfrallons ln lhe lake ranged from <. Ol at Slfe PSST in

1982 +o 06 mg/l al Sl+e P007 ln 1978. It Is lnferesflng o noTe Thal tThe:

o nl+rl+e values exceeded 01 mg/l ln 1977 and 1978. bu+ did nof exceed this:

'value In 1982 and; 1983 The reason(s) for- These hlgh values ln 1977 and

"Welzel (1975) s+a+ed that ln reglons dralnlng calcareous sedlmenfary

Iandforms, unpolluled Iakes have anraTe-nnTrogen To ammonla—nifrogen»

raflos off25-1,»and'where snlghl To moderafe‘sewage confamlnaflon or

"sf‘agrlcullural applicallons of nllrogen ferllllzers are lnfluenclng The | ake,
7fira+los of 1: lO are common. EThe soxls ln The upper horizons (A and B) In
"Brooklngs Counly Tend To be noncalcareous or weakly calcareous. ln The
d{lower C horlzons, “the solls lend To be slrongly calcareous (USDA 1959),
fiTherefore, runoff wafers from noncalcareous solls could probably have a

ﬁnlfrafernlfrogen raTlo abou+ l 1 (Welzel, 1975)

7'*f#fThe nllrafe—nllrogen to ammonlaenlfrogen raflos observed In The lake ranged
‘{from .20 (slandard devlaflon = 04) To 1 51 (sfandard deVIaTIon = 3, 24). ;
' rjAmmonla-nllrogen +o nl+ra+e—nllrogen raflos ranged from 2.77 e
als+andard devlaflon = 1 95) +o 6. 48 (slandard devlallon = 6 08). Uslng

7;"+hese raflos as an lndlcafor, ellher nlfrogen ferflllzers or sewage may be
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Impacting the rake,liThe_lmpIIcaTIons ot fhese‘rafﬁos should be

investigated further.

lnorganlc nitrogen Is the sum of ammonla, nitrate and anrIfe—nifrogen
concentrations and organic nlfregen is ToTaI;KJeldahf niTrbgen less
ammonia. Flgures IV-53 through I1V-56 show a trend in 1978 of lncreaelng
Inorganlc nltrogen values'from Januaryvunfil~March.er early Aprfl,~followed
by a decline uanl May, and~+hen;anefher Increase dnring the summer. A
trend for organic nitrogen was not as cléarly-diSce%nlble((Figures IV~57

through [V-60).

Based upon Tne mean lnerganlc concenTraTIonS’ebserved in Lake Poinsett, the
'ake would be classified as a eutrophic lake excepf for composiTe Site PSST
which was meso-eutrophic in 1983 (Table 11-4 Wetzel, 1975). Mean
concentrations ranged from 465 mg/m fo 1,465 mg/m i All the mean organic
nlfrogen'concenfrafions weuld'be considered Indicafive of hypereUTrophic
conditions and ranged from 1,905 mg/m to 4,330 mg/m (Table 11 =-4; Wetzel,
1975) ~In the o+her lakes moniTored under the "208" program The Inorganlc
nffrogen concenfraflons ranged from ulfra-ollgofrophlc +o~meso—eu+roph|c
and The organic nifrogen concenfra+lons ranged generally from euTrophic To
hypereufroph:c. For some unknown reason Lake Polnceff has hlgh
'concenTraTions of organlc and inorganic nitrogen and These concenfraflons

lndicafe some sor* of- nufrlenf pollufion ?haf needs +o be Identifiea and

ilnves?lgafed

31

s as ol ey Gy W

- \ b . §

;e 6

= / , .

N . i

-



- N Wp OGN G N B U W ue wE an

.

oy n =Ee
N - :

- A =

;Tofal phosphorusfls,a common‘WalerﬂquallTy parameler otten used as”an'lndex

of a lake'sblrophlc slale. Reckhow, e+ al. (1980) proposed That a |ake

with phosphorus concenlrallons greafer lhan .05 mg/l should be classlfled

aS'hypereufrophlc. Lake Polnsell would be considered a hypereutrophic |ake
lnce ln—lake phosphorus concenfrallons ranged from 051 to .330 mg/l. The

annual mean concenfrallonssranged from .078 to .148 mg/l (Tables lVfl6

~through 1V-25).

In the lrlbufarlesy(Slfes P001 Through,POOA) total phosphorus
\concenlraflons ranged from 142 to 1.260 mg/l and al lhe two snfes on the
outlet, total phosphorus concenlra+ions ranged from .281 to 2.240 mg/|

(Tables V=2 Through IV 15).‘ These hlgh concenTrallons, forlunafely, are

 not reflecled in The lake, buf should be of concern if fuTure resforaflon

acflvlfles are consldered.

‘ Flgures lV-61 and lV-62 lndlcafe lncreases of Tolal phosphorus durlng the

~summer and Flgures lV~63 Through IV-67 demonsTraTe The values ln the |ake.

Pul ses of Tofalgphosphorus occurred ln;fhe summers. of 1978 and 1953-, The
only exception was Sife,POTO‘ln’1978.whlch!does~no+ show a pulse (Figure
IV-66) . i .

1f an organlsm is lo survlve ln a given envlronmenl, it must - have The

necessary maferlals to malnfaln l+self and be able fo- reproduce. If an

o :essenllal~ma+erlal apprOaches a:crlllcal mlnlmum,'lhIS'maTerlal~wlll beylhe

';f llmlllng one (Odum, 1971, ln aquallc ecosyslems phosphorus Is oflen The

nu+rlen+ Thal approaches fhe crlllcal mlnlmum., ln order +o delermine the

32



nufrienf,whlchewjll tend to be limf?[ng,,EPA'(1980f'has suggested the ratio

of fotal nitrogen to total phosphorus of 15:1 to be the point of

demarceflon between phosphorus | imitation and niTrdgen [ Imitation. If the

ratio calculated from obserVed data Is greater than 15:1, the lake Is
~considered to be phosphorus lImITed and |f fhe raflo Is less than 15:1, the
Iake Is consldered to be nitrogen | Imited. The furiher the calculated

ratios are from 15:1 fhe more conf ident the analyst is in his conclusion.

The mean‘annual ratios for Lake PolnseTf ranged‘from 17.3 (95% conf Idence
iﬁferQal 11,00 to 23.5) for composite Site PSST in 1983 to 51.74 (95%

conf Idence Interval 18.03k+o 84.45) forkSiTe PO08 In 1977. Particularly In
1977 and 1978, Lake Poinsett was'phosphorus limifed} Howevef, in 1983 the
~ ratios are closer to the 15:1 ratio (f.e., 17.25 ini1983 and 17.53 1n 1984)
Indicating a possibili+y of a trend Towardknlfrogenylimifaflon. Further
monitoring should be conducted to determine whefherifheﬁe Is an actual
"trend" toward nitrogen | imitation. Table;lv -48 presents the total
ni+rogen to total phosphorus mean rafios for the in-lake sites In addition

to +he means, standard deviations, number of observafions, and 95%

confldence Intervals,
JTrophic State Index

In 1977, Carlson presented a numerlcal'Trophtc sfafe Index (TSI) from 0 o
100. Each major division (10, 20, 30, etc.) fepresen+s a doubllhg In al gal
biomass. The numerical Index can be calculated from Secchi disc readings,
chlorophyll a and fofal~phosphorus concenffafions. 'The results in

Table V=49 are The mean annual TSI's for the Tofal phosphorus

concenTrafions. The phosphorus TSI's are high and The annual means range
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‘ from 63.35 to 76.67. These values Indicate a lake That Is eufrophlc (and

rprobably) malnTalns high levels of algal biomass.

In fulure,analyses,lf‘would‘becuseful To]obfaln’dafa for'chlorophyllxa and

Secchi disc, In addlflon lo*phosphorus, In order Toucompare'TSl values}

f - between paramefers.; l+ ls posslble, that allhough phosphorus TSi's

“Indicate high phyfoplanklon biomass, chlorophyll.a TSI's may be - lower

lndlcaling a llmlflng faclor. -
k ;

The flow da+a necessary to calculale loads were lnadequafe lo calculafe

nulrienl |l oads fo Lake Polnseff durlng The sfudy.' However, ln 1971 Jack

: M. Skllle Invesflgafed The nu+r1en+ +ranspor+ lnfo Lake Poinsell (Skllle,r
.1971) He defermlned ThaT The annual surface discharge (1. e., Aprll, 1970,
< fo April, 1971) to Lake . PolnseTT was 2 07 x 106 P and that +hls dlscharge

) +ranspor+ed 1.66 x. 104kg (P004) phosphorus, l 28 X lo4kg anrale—anrogen,
-and 3,90 x 105kg organlc carbon. Uslng a surface area of 31.8 x 106m2 The

areal load for phosphorus was 529/m /yr. The areal load for phosphorus

, exceeds Vollenwelder's provlslonal dangerous foad for a lake wlTh ‘a mean

depth of 5 meters by a factor of 3 9 (Table 12-10; Welzel, 1975) Lake
Poinsett only has a mean depTh of -2, 9 me+ers.s Nifrafernllrogen areal loads.

are high but dld no+ exceed Vollenwelder's provlsional permlssable loadlng o

" level. Bul +he organlc nlfrogen fraclion, whlch ls hlgh and domlnales The

- system, and The lnorganlc nllrogen fracllons (wlfh +he exceplion of

‘ nllrale—nlfrogen) were nol consldered. St s probable that: +o+al nlfrogen

,loads are dangerous also.
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Summary

Lake'PornséfT, which Is located in Hamlin County énd norfhwesf Brookings Counfy;
has been assigned the following beneficial uses: 1) warmwafer semipermanent fléh
1ife propagafion; 2) immersion récreaffon; 3) Iimited confac+ recreation; and
~4)fwfldlife propagafion’and stock watering. Samples were collected in the
lake's major‘frlbufaries, the outlet, and In the |Ittoral zone of the |ake. The

fol low Ing comments summarize the water qual ity observed in Lake Poinsett.

° Dissolved oxygen waslvery low iananuany, February, and March of 1978 and
these low concentrations are prnbably fhe cause of the winter fiéh kill
observed that year. Low dissolved oxygen concentrations were also observed in
tributary Sites PO03 and PO04. Over the perldd of recérd mean dissol ved

oxygen concentrations rénged from 7.3 mg/l to 12.1 mg/l.

Biological oXygen demand rénged‘from'1.1 mg/l to 39 mg/l. The high value of
39 mg/| was observed at the outlet Site PO05. The majority of the mean

concentrations were less than 11 mg/l.

PH values exceedlng the State's standard of 8.3 unlts commonly occurred during

fhe summer months.,

Mean annual alkal Inity values In the lake ranged from 222(mg CaCO3/l to
268 mg CaCOz/| and the observed values ranged from 74 mg CaC0z/| to

342 mg CaCOz/|, Lake Poinsett is a well buffered'lakeek

not exceeded even Though -annual - mean in-lake concenfrafions ranged from
905 mg/l to 1, 165 mg/ . The high mean concenfraf]on of 1,165 mg/| does

warranf concern abou+ Tofal dissol ved sollds.
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° Excesslve (grealer than 90 mg/l) annual mean concenlraflons of suspended ;

sollds were observed af Slfes POOl P004, and PO05 In 1977 Allhough The mean"

\concenlrallon dld no+ exceed +he waler qualify sfandard excesslve levels of
; suspended sol ids were observed af Slfes POOBlln 1977 and POO4 ln 1983

,‘Excesslve Ievels were also observed ln fhe Iake aT Slfes POO7 P008 P009, and

. PO10,

Fecal col form levels greafer Than 200 per 100 ml were observed aT all

: Trlbufary and ou+le+ slfes. Vlolaflons of The Slafe's sfandard of 400 per

100 ml were observed at ln-lake SlTes P008 P009 POlO, and PSST.

b

Mean annual concenlrallons of Tofal Kjeldahl nlfrogen ranged from 1 43 mg/l af

- Site PO02 ln 1978 to 5. 88 mg/l al +he ouflef slfe. In the lake fhe mean -

“annual concenfrafions ranged from 2,33 mg/l to 4.89 mg/l.

ln the. lake, annual mean ammonla concenfrallons ranged from 313 mg/l fo
1.226 mg/| and In fhe lribular:es and outlets +he mean ammonla concenfraflons
ranged from less +han 02 mg/l To 3 33 mg/l TWo major peaks of ammonla were

observed, one ln fhe wlnfer and anofher in mld—summer.k

Two exce55|ve Ievels of un-lonlzed ammonla were observed af SiTe P004 the
lnlef from Dry Lake. ln The lake 45%, 36%, 36%, 43%, and 8% of The observed
o samples had unaccepfable levels of un-lonlzed ammonla af Si+es POO7 P008,

P009 POlO and PSST respecflvely., .

| Nllrafe—nllrogenbconeenfrallonsduere?in Tne range;consldered normal;for'i
runpolluled waters.
'Nl+rl+e-nl+rogen values lndlcafe levels of nlfrlles hlgher than Those expecfed,‘

in nafural waters (l e., areafer Than 01 mg/l).
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¢ Based on‘ammonla-nlfrogen to nifrafe—ﬁlfrogen;ra?los, hifrogen fertil izers

-'1
P

“and/or sewage may be impacting Lake Poinsett,

° lnorgéhfc nitrogen valuesrlndicafe Lake Poinsett Is eufrophic and organic

- o

nifrogén concentrations indicate that It is hypereutrophic.

° Based on fotal phosphorus concentrations greater than 0.05 mg/| Lake Polnsett

would be consldered a hypereutrophic lake. Annual mean In-lake concentrations

| ranged from .078 to .148 mg/I‘and annual ‘mean concentrations in the

-

_4ributaries and outlets ranged from .142 to 1.260 mig/l.

° Untll recently, Lake Polnsett could be consideréd‘a lake that is'phOSphorUS
| Imlted, but based on the recent (1983 and 1984) total nitrogen to total

phosphorus ratios It may be nitrogen |imited.

The trophic state indices for total phosphorus indicate a eutrophic |ake.

‘ Avaifable discharge data shows that Lake Poinsett Is receiving a dangerous

.I | 3 - I- ,( . . 5

‘load of total phosphorus and is probably receiving a dangerous load of total

nitrogen.
Conclusions and Recommendations .

Lake Polnsett Is a lake with a numberxof‘pr¢blems; fow dissoived oxygen
concenfraTTbnS‘have resulféd in fhe accumul ation of ammonia, and Théy may be
respbnslblé’for fish kills. Suspended sdilds are excessive and total dissolved
sol Ids appear to be approaching excessive levels. Toxic Ieyels of un—ionized
ammonia levels are a common occurrence in the lake. Indications are, the |ake
Is polluted by nffrogen ferfilizers and/orkSéwage, whefher'human)or animal.

Overal | the lake Is eutrophic.

| . . 1 . ,
2 . X )/ , 2 .
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The Trlbularles are conlrlbuflng hlgh Ievels of nulrlenfs, fecal collforms, and’~
probably sedlmenfs based on +he suspended sollds numbers. For some presenle
nknown reason(s), the oulIeT has more problems Than The lake and the

frlbufarles, but Thls ‘may be. due To a feedlof Iocafed abouf one and one—half ,

mlles f rom lhe ouflel Based on lhese sallenf pounfs, +he following "

recommendallons are made:

1. Conduc+ a llmnologlcal sludy of The lake lhaf also encompasses fhe Blg

SIOUX dlverslon and Dry Lake., Based on Skllle's fhesls, The Big Sloux-Dry
Lake sysfem confrlbufes 63% of +he phosphorus and 45% of The dL
nlfrale—nifrogen. | ‘

2, COIleofrsamplesrln\Theullmnellc;reglons‘of the lakeﬁlnsfead of The'f

‘[ tttoral.

3.  Obtain accurate flow data from _allkk lnpu‘l‘,s"and the outlet.

4 De+ermlne what is causlng +he Infenslflcaflon of problems ln The ouflef

‘wafers as they wlll lmpacl +he Blg SIOUX Rlver.~

5. ldenfify nufrlenf sedlmenf and fecal collform sources. Thls wlll enfall'$
ldenflfylng managemenT pracflces on fhe agrlculTural Iands, ofher land
uses, and feedlols.;i’ | | |

6. Defefmlne If there Is a seWage‘problem'because of The~oablns;around the
| ake. ‘

7.  Hydrological sfudles should be consldered to delermine the. movemen+ of

water Info, in and out of the lake.
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8. Blological data should be collecfedlln the |ake. - Pérflcularly,'dominanf

algal species, zooplankton, fish, and chlorophyll a should be Identified.

9. A study of‘lighf availabil ity should also be conducted. Light may be one

of‘fhe most important |imiting factors dictating the type of al gae present.

The water qual Ity In Lake Poinsett Is not good and improvements to the lake will
be difficult. ;IT may not be fechnlcal{y feasible to control phosphorus Inputs
as 50% of the total phosphorus Is In the soluble form (Skille, 1971). However,
it is féaslbletfo reduée sedimenfs and fhe fecal coiiform levels., - Fecal
collférms*musf be controlled in order qupro+ec+ Quman héalfh. Sediments must
be confrolledffo preSerye fhefléngevify of the Iake. AnfimporfanT atiribute to
any future STudy shoul d be‘fo determine the feasibil ity éf mitigating the

exIsting wafef qual Ity problems,
B. ;Oakwood Lakes

East Oakwood Lake is located In Brookings County, South Dakota, at a
léfifude of 44 Degrees, 26 Minufes,'12 Seconds; a longitude of

96 ‘Degrees, 58 Mlnufes, 6 Seconds, In TownshlIp 111 N, Range 51 W,
Sections 4, 5 8, 9, 16 and 17. The morphomefrlc characteristics of

the lake are as follows:

Area - 1,000 acres (22.2 ha)

Maximum depth 9 ft. (2.7 m)
Mean depth ' , : 5 . (1.5 m) ,
Volume , . 5,000 acre-feet (6.168x10%m°)

West Oakwood Lake Is also |ocated In Brook[ngs CounTy, Soufh Dakofa,

at a latitude of 44 Degrees, 26 Minutes, 36 Seconds, a longlfude of

39

i
- 5 . . -
-’ ‘-* ' - ‘- _ .

L

- .




. . . ) [ .
-‘ » -{, - =4 ‘ —v

.

- e . - - an

. i
- a O oy a4 e W

96 Degrees, 59 Mlnufes, 30 Seconds, In Townshlp 111/112 N,
;l Range 51/52 W, Secflons 1, 5 6 7 8 12, 31, 32, and 36., Thls~lake»

fhas the followlng morphomefrlc characferlsflcs.

vArea:' b 'n,~4‘i¢;7;diefdi‘i ‘:i?é 300 acres (121 4 ha)
‘:Maximnm‘Depfn’fd!etefﬂ'e“fz{;"f;f'?i' 10 ft. (3.0m)

‘Mean Depth ﬂ;",yi}:f;;~,_fﬂfi ffg,ﬂ_; 6 ft. (1.8m)

Vol . 1,800 acre-feet (2.220x10®

'_Bo+h~[akeslhaveiﬁeeniasSignedehe fellbw}ng beneffcla§~uses'bygfhe

. State onSoufh;Dakefa;nie!f*f
;,°fVWarmwaTen‘narginal,ffgheiffelprQPagaTieniwaTens;
°;,?hmersféﬁ\tééreéfi°"lﬁéfefé;li

’f"f°’ LimiTed(cenfaCTareereaffoniwafers;dandi*i
"°t;w;idn:féypfogggg+;qn7andfé}oékfwa%errhsnwafers;,

‘Based on ThesedaSngned:beneficfal,USee:

° "Un-Ionized ammonla nifrogen shal | not. exceed 0 05 mg/ - (as N) wlTh i
a variafion allowed under subdlvision 74 03 02 32 (2) " Thaf Is, N

this~ "criferion shall be mainfained aT all Times based upon The ;

'f',resul+s of a Twenfy-four hour represenTaTIve composiTed sample, and

also The numerlcal value of a paramefer found In any one grab sample;
col lected during The period shaII noT exceed 1 75 +lmes +he

applicable crlferion "

° "Dissol ved oxygen,shall-be'greafet than 5.0 mg/l..."



f,k°'"pH shal I be'greafer than 6.5 units and lessffhan»B.S unitses o

o nsuspended sol Ids shal | not exceed 150 mg/1 with a variation al lowed

under subdivision 74:03:02:32 (3)." That Is, the "appl Icable
crlferion\shallrbe maintained at all fimes based on the average of

fIve consecutive twenty-four hour composited samples, and also the

v . A d
# -

numerlcalfvalue of a parameter found In any one grab sample

col lected durlng the period shall not exceed (2.0 times the

-

,applicable_crltefion,"
"°V"Tempera+ure~5hall not exceed 90kDegrees Fahrenheif..."w

"Fecal col iform organismS‘shall not exceed éécdncenfra+ion of 200
‘per 100 milllliters as a gednefric mean bése& on a minimum of not
less than five Séhplés 6b+alnéd'durfn§'separéfe Twenfy-four hour
periods fot any thirty-day periéd from May lffo September 30; nor
shal | Théy,exceed this value In;moré than twenty percent of the
“samples examfned In the above describéd;fhirfy—déy period; nor shall
‘ Théy exceed 4005per.100 milliliters in any oﬁe sample from May 1 o

U September 30,1

"Total dissolved solIds shal | not exceed 2,500 mg/| with a variation
al lowed under subdlv[sfon 74;03:02:32 (2)." The variation Is the

same as described above for un-lonized ammonia.

"Nitrates shal | not exceed 50 mg/1 (as N) with a variation al lowed
under subdivision 74503:02:32 (2)." The variation Is the same as

described above for un-lonized ammonla,;

-
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,fln the. following reporf The waler quallTy of the Oakwood Lakes will
. be- dlscussed for These paramefers dissolved oxygen,kblologlcal
-‘oxygen demand +empera+ure, lolal alkallnlfy, +o+al dlssolved sollds,
i +o+al sol Ids, suspended sollds, ammonla as nlfrogen, nlfrafe as

~nifrogen, nlfrlfe as nllrogen, Tofal KJeldahl nifrogen, fecal.

collforms, and +o+al phosphorus.f ln“addlflon, “the nuTrlenT (l e.,l

fphosphorus or anrOQen) +haT +ends to be limlllng will be Idenllfled '

and the +rophlc sfaTe lndex for phosphorus wlll be dlscussed. Oakwood '

. Lakes sampllng slles are descrlbed In Flgure 6. Tables and figures

vdlscussed ln the followlng;sectlons are confalned;ln«Appendlx B.

T;Dlssolved oxygen concenlraflons mus+ be equal to or grealer lhan

- 5 0 mg/l ln order to mee+ The Sfale's wa+er qualnTy slandards./ In

Easf Oakwood Lake dlssolved oxygen concenfrallons ranged from 0.3 mg/l

:«To 18.6 mg/l and The annual mean concenfraflon ranged from 7. 8 mg/l To

11.5 mg/ 1. (Note Thalsfhe mean,of 13.6 mg/ | reporled In Table‘lV-lo

Is lncorrecf slnce one of The observed values was recorded as 94 mg/ 1.

The actual value was 9 4 mg/l, and +he annual mean recalculafed as

8. 56 mg/ 1),

In—lake values for Wes+ Oakwood ranged fron 0 To 22 6 mg/l and the '

mean annual values ranged from 7 4 to 11.3 mg/l. Trlbufary values

- ranged from 3 To 14, 5 mg/I and The mean annual values ranged from 2, 4

~at SlTe 0A02 ln 1977 +o 11 2 a+ Slle OAO4 ln 1979

Flgures V-1 and 1v=-2 show +he dafa collecfed for East Oakwood and

‘Flgures lV—3 Through IV-5 Show The ln—lake dafa for Wesl Oakwood.
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~ Site Number

460001
(A1)

46002

- (0A2)

- 460A03
(0A-3)

 460A04
(0A-4)

460R07
(0A=7)

460A08
(0A-8)

460AK1

(0AK-1)

~ side of the road,

~ Site Description

5 Latitude 44 Deg.; 28 Min.,g12f3ec.,,lohgf+ude 96 Deg.,
- 59 Min., 12,Sec.,,wanshlpﬁTlZN; Range 51W, Section 32.

 N1/4, NA1/4, Ni1/4, Ni1/4.  This site Is |ocated .75 miles
_nor+th On"af1ribu+ary;+quor+imer‘Slough, on the South side

of the road,

Latitude 44 Deg., 28 Min., 12 Sec., longitude 96 Deg.,
59 Min.,, 43 Sec., Township 112N, Range 51W, Section 31,

NE1/4, Ni1/4, NW1/4, NE1/4. This site Is located .5 miles

north on another tributary to Mortimer Slough, on the south

Latitude 44 Deg., 27 Min., 23 Sec., longltude 97 Deg.,

01 Min., 39 Sec., Township 112 N, Range 52W, Section 35.
SE1/4, SE1/4, SE1/4, SE1/4. This. Is a tributary site
located 2 miles west and 1 mile south of site 1, on the west
side of West Oakwood Lake, on the west side of the road.

Latitude 44 Deg., 26 Min., 30 Sec., longltude 97 Deg.,
00 Min., 58 Sec., Township 111N, Range 52V, Section 1.
SW1/4, SH1/4, SW1/4, SE1/4. This Is a iributary slte

. located 1.5 west and 2 miles south of site 1, on the west
~ slde of West Oakwood Lake, on the north side of the road.

Latitude 44 Deg., 25 Min., 59 Sec., longitude 96 Deg.,

58 Min., 59 Sec., Township 111N, Range 51W, Section 8.

SE1/4, NE1/4, Mi1/4, SW1/4. This Is an i lake site |ocated
.25 mile east and 2.5 miles south of site 1, in the
southeast corner of West Oakwood |ake. N

Latitude 44 Deg., 27 Min., 25 Sec., .longitude 97 Deg.,

00 Min,, 26 Sec., Township 112N, Range 51W, Section 31,
N1/4, SW1/2, SW1/4, SW1/4. This Is an in-lake site |ocated
1 mile west and 1 mile south of site 1, off the West Oakwood
Lake swimming beach. - e SR g ,

Latitude 44 Deg., 26 Min., 27 Sec., Longl+ude 9 Deg.,
59 Min,, 34 Sec., Township 111 N, Range 51W, Section 7,

(SE 1/4, NE 1/4, N{ 1/4, NE 1/4. This description represents

a composite of two Inlake sites; 1) +the boat ramp at the
southeast edge of West Oakwood Lake, and 2). the boat ramp
at the northeast edge of West Oakwood Lake., A

;VFigure 6 (cont.). West Oakwood,Lakeksf+e descrip+[onS.
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Site Number ~ Site Description

460A05 . . Latitude 44 Deg., 25 Min., 36 Sec., longltude 96 Deg.,

(OA-5) 57 Min., 35 Sec., Township 111N, Range 51W, Section 16.
' ~ NW1/4, NE1/4, NE1/4, N1/4. This is an in-lake site located
1.5 ‘miles east and 3 miles south of site 1, at the boat ramp
in +he southeast corner of East Oakwood Lake. :

46 0A06 Lafifude 44 Deg., 26 Min,, 38 Sec., Iongifude 96 Deg.,

- (0A-6) B 58 Min., 40 Sec., Township 111N, Range 51W, Section 5. :
: : NE1/4, SE1/4, SE1/4, SW1/4. This is an Inlake site |ocated

5 mile east and 2 miles south of site 1, on the west side of

East Oakwood L ake.

- 460K2 Latitude 44 Deg., 27 Min., 21 Sec., longitude 96 Deg.,
- (0K=2) 57 Min., 55 Sec., Township 112N, Range 51V, Section 33.

o SE1/4, W1/4, SWi/4, SWi/4. This site is the Inlet to East
Oakwood Lake located 1 mile east and 1 mile south of site 1,
on the north side of the road.

46 0K3 Lafifude 44 Deg., 26 Min., 02 Sec., - longitude, 96 Deg.,

(0K-3) - - 56 Min., 50 Sec., Township 111N, Range 51V, Section 9.
SE1/4, NE1/4, NE1/4, SE1/4. This site Is the outlet from
East Oakwood Lake located 2 miles east and 2.5 miles south
of site 1, on the west side of the road.

Figure 6 (cont.). East Oakwood Lake site descrlprOns.
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' ?Based on the 1979 dala, I+ appears lhal In=1lake values are greafer
";,lhan 10 mg/l In lhe sprlng, decrease to values less Than 10 mg/l over
a1lhe summer, and lncrease To values grealer Than 10 ln The fall

f;(Flgures Iv-l Through Iv-4). ‘Wlnler val ues were nolgavallable.f

ln Eas+ Oakwood Lake only lwo vlola*nons were observed over +he course

li‘rof +he study (0 3 mg/l a+ SlTe OAO5 on December 28, 1977, and 2 5 mg/l
~at Site OA06 on June 12, 1979 Tables lV-34 lhrough lV—35). Five

. vlolaflons were observed ln Wesf Oakwood Lake (1 7 O O,Vand 0.0 mg/|

on December 28, 1977 February 16, 1978 and March 16, 1978, a+

Site OAO7; O. O mg/l on February 16, 1978, at Slfe OA08 and 1.5 mg/ |

on January 5, 198z, a+ OAKl- Tables V=41 through lV 43). The Iow

, edlssolved oxygen values In The wlnler of . 1977 and 1978 probably were

responsible for +he flsh klll observed Thaf year. There are.

lndlcallons lhal Iow dlssolved oxygen values may be a chronlc problem ;

" In the winter.

There Is not a dissolved oxygen standard for the lribularies To West

- Oakwood. Therefore, the ln-lake dlsSolved oxygenfslandardeasuused to

~ determine If There were problem areas.; All lrlbufary'slfes; excepf

OAO4, had | ow dlssolve<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>