
Learning from 
the resource
7KH ȴUsW sWHS in SURWHFWinJ DnG UHsWRUinJ 
ZDWHU UHsRXUFHs is WR XnGHUsWDnG ERWK WKHiU 
FXUUHnW FRnGiWiRns DnG WUHnGs RYHU WiPH� 
7KURXJKRXW iWs KisWRU\� WKH ZDWHUsKHG GisWUiFW 
KDs HPSOR\HG D sXiWH RI PHWKRGs DnG WHFK-
nRORJiHs WR OHDUn IURP DnG EHWWHU XnGHUsWDnG 
WKH KHDOWK RI WKH ZDWHUs in RXU FRPPXniW\�

An in-depth look
ΖQ�������WKH�:DWHUVKHG�'LVWULFW�RUGHUHG�LWȇV�ȴUVW�LQ�GHSWK�
ODNH�VWXG\�RQ�/DNH�5LOH\��7KH�SURMHFW�ZDV�FRPSOHWHG�LQ���
SKDVHV��ODVWLQJ�XQWLO�������DQG�LQFOXGHG�KLVWRU\��FXUUHQW�
ODNH�VWDWXV��DQG�UHFRPPHQGDWLRQV�IRU�LPSURYHPHQW��
7KH sWXG\ ȴUsW ORRNHG DW HXWURSKiFDWiRn OHYHOs �KRZ nXWUiHnW UiFK WKH ODNH is)� 
ZKHUH WKHsH nXWUiHnWs ZHUH FRPinJ IURP� DnG ZKiFK ZDs WKH SUiPDU\ FXOSUiW 
in DOJDH JURZWK �SKRsSKRUXs RU niWURJHn)� ΖW IRXnG WKDW SKRsSKRUXs ZDs WKH 
OiPiWinJ nXWUiHnW IRU DOJDH JURZWK� DnG WKHUHIRUH WKH EHsW WR WDUJHW IRU 
FRnWUROOinJ iW� 7KH sWXG\ DOsR IRXnG WKDW DERXW KDOI WKH SKRsSKRUXs in /DNH 
5iOH\ ZDs IURP RXWsiGH WKH ODNH� PRsWO\ HnWHUinJ WKURXJK 5iOH\ &UHHN GXUinJ 
sSUinJ WKDZs�1

7KH sWXG\ FRnFOXGHG WKDW ZDWHUsKHG PDnDJHPHnW �ODnG XsH� nRn�SRinW 
sRXUFH SROOXWiRn� UHJXODWiRn)� in�ODNH sHGiPHnW WUHDWPHnW� SK\siFDO FKDnJHs 
�inYDsiYH SODnW UHPRYDO� KDEiWDW UHsWRUDWiRn)� FKHPiFDO FRnWUROs� EiRORJiFDO 
PDniSXODWiRn �SUHGDWRU�SUH\ UDWiRs� SDWKRORJiFDO UHsWUiFWiRns) DnG DHUDWiRn 
ZHUH WKH PRsW YiDEOH sWUDWHJiHs IRU /DNH 5iOH\� 'UHGJinJ RXW SKRsSKRUXs�ODG-
Hn sHGiPHnW in 5iFH 0DUsK /DNH ZDs DOsR FRnsiGHUHG D SRssiEOH sROXWiRn�1

6inFH WKis sWXG\ ZDs SXEOisKHG� WKH 'isWUiFW KDs DSSOiHG PDn\ RI WKHsH sWUDWH-
JiHs� inFOXGinJ PDnDJinJ UXnR� PDnDJinJ FDUS� sWRFNinJ IRU D KHDOWK\ ȴsK 
FRPPXniW\� iPSURYinJ RXWOHWs WR FRnWURO ZDWHU TXDOiW\ DnG ȵRZ� DnG iPSOH-
PHnWinJ FKHPiFDO WUHDWPHnWs WR PDnDJH SKRsSKRUXs in WKH ODNH� 

:HWODQGV�DUH�FULWLFDO�HFRORJLFDO�DQG�FRPPXQLW\�DVVHWV��7KH\�SUR�
YLGH�VLJQLȴFDQW�ZLOGOLIH�KDELWDW�DQG�UHIXJH��ZKLOH�DOVR�VXSSO\LQJ�
DHVWKHWLF��UHFUHDWLRQDO��DQG�ZDWHU�TXDOLW\�WUHDWPHQW�EHQHȴWV��
Ζn WKH ����s� WKH 'HSDUWPHnW RI 1DWXUDO 5HsRXUFHs �'15) FRnGXFWHG Dn inYHnWRU\ RI 
ZHWODnGs in WKH 0HWURSROiWDn UHJiRn YiD DHUiDO SKRWRJUDSKs WR EHWWHU XnGHUsWDnG WKHiU 
H[WHnW� Ζn ����� WKH 'isWUiFW DJUHHG WR SDUWnHU ZiWK WKH '15� DnG SDiG ���� WR sXSSRUW 
WKH SURMHFW in UHWXUn IRU FRSiHs RI WKH UHSRUW FRnFHUninJ 53%&:' DUHDs� 

Ζn ����� WKH 'isWUiFW EHJDn WKH SURFHss RI XSGDWinJ DnG GHHSHninJ WKis XnGHUsWDnGinJ 
WKURXJK Dn inYHnWRU\ RI DOO WKH ZHWODnG DUHD ZiWKin iWs ERXnGDUiHs� 7KH inYHnWRU\ 
inYROYHs Rn�WKH JURXnG DssHssPHnWs RI ORFDO ZHWODnGs inFOXGinJ K\GURORJ\� JHRPRU-
SKRORJ\� sRiO DnDO\sis� FXOWXUDO siJniȴFDnFH� ZDWHU TXDOiW\ EHnHȴWs� KDEiWDW EHnHȴWs� DnG 
SODnW FRPPXniWiHs� 7Kis inYHnWRU\ ZiOO JiYH WKH 'isWUiFW D EHWWHU XnGHUsWDnGinJ RI WKH 
KHDOWK DnG H[WHnW RI ORFDO ZHWODnGs� ΖW ZiOO DOsR OD\ WKH IRXnGDWiRn IRU iPSURYinJ WKH 
SURWHFWiRn RI WKH UHPDininJ ZHWODnGs Ds ZHOO Ds WKH UHsWRUDWiRn RI GUDinHG� ȴOOHG� RU 
RWKHUZisH GHJUDGHG ZHWODnGs�

Inventorying wetlands

:KHQ�PRQLWRULQJ�D�ZDWHU�UHVRXUFH��LW�LV�LPSRUWDQW�WR�FROOHFW�
GDWD�RYHU�WLPH�LQ�RUGHU�WR�WUDFN�KRZ�WKH�KHDOWK\�RI�WKH�UH�
VRXUFH�FKDQJHV��7KLV�W\SH�RI�GDWD�LV�WKH�EDVLV�IRU�DOPRVW�DOO�
PDQDJHPHQW�GHFLVLRQV�E\�KHOSLQJ�VFLHQWLVWV�XQGHUVWDQG�ZKDW�
LV�JRLQJ�ZURQJ�VR�WKH\�FDQ�ȴQG�RXW�ZK\�DQG�KRZ�WR�ȴ[�LW��
0RsW GDWD UHFRUGs IRU WKH 'isWUiFW EHJin in ����� DnG WKH ���� /DNH :DWHU 4XDOiW\ 
5HSRUW ZDs WKH ȴUsW WiPH WKH 'isWUiFW ZDs DEOH WR DnDO\]H WUHnGs in ZDWHU TXDOiW\� 
DnG KRZ WKH FRPPXniW\ DnG WKH ZDWHU inWHUDFW� 

'U� +Dns�2ODI 3IDnnNXFN ZDs D K\GURJHRORJ\ SURIHssRU DW WKH 8niYHUsiW\ RI 0innHsRWD DnG D SiRnHHU in WKH 
ȴHOG RI ZDWHUsKHG PDnDJHPHnW DnG JURXnGZDWHU�sXUIDFH ZDWHU inWHUDFWiRns� Ζn ����� WKH ȴUsW 'isWUiFW 
PDnDJHPHnW ERDUG DJUHHG WR ZRUN ZiWK KiP WR insWDOO DnG RYHUsHH �� ZHOOs WR PRniWRU JURXnGZDWHU Ds 
SDUW RI D ODUJHU sWXG\ KH ZDs FRnGXFWinJ Rn JURXnGZDWHU PDnDJHPHnW� 'XUinJ WKis SHUiRG� 'U� 3IDnnNXFK 
DOsR GHYHORSHG D 6WUHDP 6WDEiOiW\ $ssHssPHnW WKDW is D NH\ SiHFH RI WKH 'isWUiFWȇs RZn &UHHN 5HsWRUDWiRn 
$FWiRn 6WUDWHJ\ GHYHORSHG in ����� 

Groundwater monitoring

The beginning of 
long-term data

Above: Excerpts from the early Lake Riley study, showing the approach to understanding the dynamics of the lake.
Left: an aerial photo of the portion of the eastern portion of Lake Riley in 1971 (MHAPO)

Above: a 1977 agreement between the District and the MN DNR to 
support the DNR’s wetland assessment work
Left, top: wetland inventory map
/eIW��EoWWoP��'LVWULFW�VWD�FolleFWLnJ�ZeWlDnd�dDWD



7KH�DPRXQW�RI�GDWD�WKDW�FDQ�EH�FROOHFWHG�LV�RIWHQ�
OLPLWHG�E\�FRVW��&RQYHQWLRQDO�PRQLWRULQJ�HTXLS�
PHQW�FDQ�EH�YHU\�H[SHQVLYH��ΖQ������WKH�'LVWULFW�
EHJDQ�ZRUNLQJ�ZLWK�WKH�FRPSDQ\�/LPQR7HFK�WR�LP�
SOHPHQW�(QYLUR'Ζ<�WHFKQRORJ\�LQWR�HYHU\GD\�'LV�
WULFW�ZDWHU�PRQLWRULQJ�DQG�GDWD�FROOHFWLRQ��
8sinJ RSHn�sRXUFH FRGH DnG inH[SHnsiYH FRPSRnHnWs in WKH Ȋ'R ΖW 
<RXUsHOIȋ WUDGiWiRn� WKHsH sWDWiRns DUH D UHOiDEOH� FRsW�HɝFiHnW DOWHU-
nDWiYH WR PRniWRUinJ sWDWiRns XsHG E\ WKH 'isWUiFW in WKH SDsW� 1RW 
RnO\ is WKHUH WKH DGGHG EHnHȴW RI sWD EHinJ DEOH WR HGiW DnG WURX-
EOHsKRRW sHnsRU�sWDWiRn SURJUDPPinJ Rn WKHiU RZn� EXW WKHsH sWD-
WiRns DUH sHW XS WR DOORZ IRU sWD� DnG HYHnWXDOO\ WKH SXEOiF� WR 
DFFHss DnG UHYiHZ UHDO�WiPH GDWD UHPRWHO\� $GGiWiRnDOO\� sWD FDn 
GHSOR\ WKHsH IRU (GXFDWiRn DnG 2XWUHDFK 3URJUDPPinJ� sR NiGs FDn 
insWDnWO\ FRPSDUH ZDWHU TXDOiW\ WKH\ FROOHFWHG ZiWK WKH ORJJHU GDWD�

Increasing capacity 
with DIY technology

A student service learner from the University of Minnesota helps collect winter lake monitoring data 
in 2018. These student volunteers have been an important part of the District team since 2013, 
helping to increase the District’s capacity to do its work.

Continuous collection
3DUWQHUVKLS�DQG�FRRUGLQDWLRQ�DUH�DQ�LPSRUWDQW�SDUW�RI�ZDWHU�
UHVRXUFH�PDQDJHPHQW��7KH�:DWHUVKHG�2XWIDOO�0RQLWRULQJ�
3URJUDP�LV�DGPLQLVWHUHG�E\�WKH�0HWURSROLWDQ�&RXQFLO��
7KHsH sWDWiRns FRnWinXRXsO\ PRniWRU ȵRZ DnG WKH FRnFHnWUDWiRns RI SROOXWDnWs 
sXFK Ds SKRsSKRURXs DnG sHGiPHnW nHDU WKH RXWOHW RI HDFK FUHHN� 7KH ZRUN is 
SDUW RI WKH 0HWURSROiWDn &RXnFiOȇs ORnJ�WHUP PRniWRUinJ SURJUDP ZKiFK iGHnWi-
ȴHs SROOXWDnW ORDGs HnWHUinJ WKH 0innHsRWD 5iYHU�

Water monitoring
The District understands that data collection and decisions 
EDVHG�RQ�VRXQG�VFLHQFH�DUH�FULWLFDO�WR�SURWHFWLQJ��PDQDJLQJ��
DQG�UHVWRULQJ�ZDWHU�UHVRXUFHV��%HFDXVH�RI�WKH�G\QDPLF�DQG�
WKH�HYHU�FKDQJLQJ�QDWXUH�RI�ZDWHU�UHVRXUFHV��WKH�'LVWULFW�RS�
HUDWHV�DQ�H[WHQVLYH�ODNH�DQG�VWUHDP�PDQDJHPHQW�SURJUDP��
'DWD is FROOHFWHG \HDU�URXnG Rn ODNHs� sWUHDPs� ZHWODnGs� DnG SRnGs� 7Kis ZRUN 
UHTXiUHs D FRRUGinDWHG HRUW ZiWK FiW\ SDUWnHUs DnG RWKHU UHJiRnDO SDUWnHUs� 9RO-
XnWHHUs DOsR FRnWUiEXWH WR WKis ZRUN� WKURXJK sHUYiFH OHDUninJ inWHUnsKiSs DW WKH 
'isWUiFW� Ds ZHOO Ds WKURXJK RWKHU SURJUDPs OiNH WKH 0HWURSROiWDn &RXnFiOȇs &iWi]Hn 
$ssisWHG 0RniWRUinJ 3URJUDP� sXSSRUWHG E\ ORFDO FiWiHs� DnG WKH FRXnW\ȇs :HWODnG 
+HDOWK (YDOXDWiRn 3URJUDP� 

Peering into the past
3DOHROLPQRORJ\�LV�WKH�VWXG\�RI�ODNH�VHGLPHQW�WR�JDLQ�LQVLJKWV�
LQWR�WKH�KLVWRU\�RI�D�ODNH'V�KHDOWK�DQG�HFRV\VWHP��/RRNLQJ�EDFN�
����WR�����\HDUV��ZH�FDQ�JHW�DQ�LGHD�RI�KRZ�D�ODNH�ZDV�SULRU�WR�
(XURSHDQ�VHWWOHPHQW�DQG�XUEDQL]DWLRQ��7R�FRQGXFW�WKH�VWXG�
LHV��D�ORQJ�WXEH�LV�SXVKHG�GRZQ�WKURXJK�WKH�ODNH�VHGLPHQW�WR�
FROOHFW�D�FRUH�VDPSOH�VHYHUDO�PHWHUV�ORQJ��5HVHDUFKHUV�WKHQ�
ORRN�DW�WKH�FKHPLFDO�FRPSRVLWLRQ�RI�WKH�VRLO�DV�ZHOO�DV�WKH�
DEXQGDQFH�RI�PLFURRUJDQLVPV��FDOOHG�GLDWRPV��DQG�WKH�UDWH�RI�
VHGLPHQW�DFFXPXODWLRQ1. 
Ζn WKH ODsW IHZ \HDUs� WKH 'isWUiFW KDs ZRUNHG ZiWK WKH 6W� &URi[ :DWHUsKHG 5HsHDUFK 
6WDWiRn DW WKH 6FiHnFH 0XsHXP RI 0innHsRWD WR FRnGXFW 3DOHROiPnRORJ\ sWXGiHs in 
sHYHUDO ODNHs� 7KHsH inFOXGH 0iWFKHOO� /RWXs� 5RXnG� 6iOYHU DnG 5iFH 0DUsK /DNHs� 

0RsW RI WKH UHSRUWs sKRZ GDWD FRnsisWHnW ZiWK NnRZn GHYHORSPHnWDO SHUiRGs � sHGi-
PHnW DFFXPXODWiRn DnG SKRsSKRUXs OHYHOs inFUHDsH sKDUSO\ ZKHn WKH ORFDO DUHD is 
GHYHORSHG� DnG WKH PiFURRUJDnisPs UHsSRnG DFFRUGinJO\� 

)RU H[DPSOH� ERWK /RWXs /DNH DnG 5RXnG /DNH XsHG WR EH PHsRWURSKiF ODNHs� �PH-
GiXP nXWUiHnW OHYHOs DnG EiRORJiFDO SURGXFWiYiW\� DnG FOHDU ZDWHU3)�  %HFDXsH RI 
KXPDn FKDnJHs WR WKH ODnGsFDSH� WKH\ KDYH EHFRPH HXWURSKiF� �KiJK nXWUiHnWs DnG 
KiJK SURGXFWiYiW\)�

6inFH WKH HDUO\ ����s� PDnDJHPHnW DFWiRns DnG UHJXODWiRns KDYH DOORZHG WKHsH WZR 
ODNHs� Ds ZHOO Ds DOO RWKHUs in WKH 'isWUiFW� WR UHWXUn WR sHGiPHnWDWiRn OHYHOs DOPRsW Ds 
ORZ Ds SUH�sHWWOHPHnW WiPHs���� 7Kis GRHs nRW PHDn WKH ODNHs KDYH UHWXUnHG WR 
SUH�sHWWOHPHnW FRnGiWiRns� EXW WKH\ DUH KHDOWKiHU� DnG OiNHO\ WR iPSURYH ZiWK FRnWin-
XHG DWWHnWiRn� 

$EoYe��VWD�DVVeVV�WKe�DPoXnW�oI�eUoVLon�Ln�D�pDUW�oI�%lX�&UeeN
%eloZ��PDp�oI�FUeeN�KeDlWK�DVVeVVPenW�VFoUeV�IoUP�WKe�&5$6

7Ke�LnVLdeV�oI�Dn�(nYLUo'Ζ<�XnLW���6WD�leDUned�Wo�FonVWUXFW�Dnd�pUoJUDP�WKe�XnLWV�IUoP�
/LPnoWeFK�and now have them deployed through the District.

Understanding 
creek health
:LWK�WKUHH�GLVWLQFW�FUHHN�ZDWHUVKHGV�VSDQQLQJ�GLHUHQW�
FRPPXQLWLHV��HFRV\VWHPV��DQG�WRSRJUDSKLHV��LW�FDQ�EH�
FKDOOHQJLQJ�WR�SULRULWL]H�UHVWRUDWLRQ�SURMHFWV��7R�DGGUHVV�
WKLV�QHHG��WKH�'LVWULFW�GHYHORSHG�WKH�&UHHN�5HVWRUDWLRQ�
$FWLRQ�6WUDWHJ\��&5$6��������
7KH &5$6 ZDs EXiOW WR EH D FRPSUHKHnsiYH \HW sWUDiJKWIRUZDUG UDnNinJ 
s\sWHP� ΖW inWHJUDWHs PXOWiSOH DssHssPHnWs inFOXGinJ ZDWHU TXDOiW\� sWUHDP 
sWDEiOiW\� DnG KDEiWDW WR GHWHUPinH ZKiFK FUHHN UHDFKHs DUH KHDOWKiHsW� DnG 
ZKiFK FRXOG XsH KHOS� 7KH sWUDWHJ\ DOsR inFRUSRUDWHs KXPDn IDFWRUs OiNH 
SDUWnHUsKiS RSSRUWXniWiHs DnG SXEOiF HGXFDWiRn inWR WKH UDnNinJ� $IWHU 
DssHssinJ WKH HnWiUH OHnJWK RI HDFK FUHHN� WKH 'isWUiFW nRZ UHWXUns WR UHDFK-
Hs Rn D URWDWinJ sFKHGXOH WR XSGDWH WKH DssHssPHnW DnG WUDFN FKDnJHs 
RYHU WiPH� 7KH &5$6 KDs OHDG WR WKH iGHnWiȴFDWiRn RI PXOWiSOH KiJK SUiRUiW\ 
UHsWRUDWiRn siWHs� ZKHUH SURMHFWs DUH SODnnHG WR EH FRnGXFWHG� 7KH 0innH-
sRWD $ssRFiDWiRn RI :DWHUsKHG 'isWUiFWs DZDUGHG &5$6 WKH Ȋ3URJUDP RI WKH 
<HDUȋ DZDUG in ����� 

Near right: a researcher collects a core sample of sediment to be used in a 
paleolimnology study

Far right, top: a graph of sediment accumulation rate over time in Rice 
0DUVK�/DNe��6edLPenW�DFFXPXlDWLon�UDWe�LnFUeDVed�dUDVWLFDlly�Ln�WKe�

1940’s.

Far right, bottom: sediment layers and their dates. Each of these layers 
were analyzed for diatoms.




