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~ INTRODUCTION:

Blg Stone Lake 1s an- 12 610 acre 1nterstate body of water

; :

:borderlng Mlnnesota and South Dakota (Flgure 1a) Its 740 157

- acre watershed 1ncludes portlons of Roberts, Grant and Marshall

. Countles in South Dakota, and. Blg Stone and Traverse Countles in
Minnesota. The pr1n01pal~tr1butar1es to Blg Stone Lake 1nclude
the Whetstone Rlver whlch;enters the lake from the southwest ‘near

the lake’s outlet,and,the:thtle Mlnnesota;R;ver whlch,lles

northwest of the lake and empties into its upper end|

Phys1cal Lake Characterlstlcs Are:

Lake length, mlles :;4r;,;};;t...,.,..é;.Qi;:,2SuS'
Maximum width, mlles..l;},..Q,Q;;.,,...,,.t,,ﬂe;;B"
Surface areaf'acres;;;;r;},}..é....g.Q;;,:;;lZ,élo;
(v01ﬁme;‘aére-feétﬁ.l};}ﬂ;.- ..... ;;..;..;,;:-ISS,SSDa;
IMaXimum depth feet..;;,,,t.,......5..;..,f,;;f:r5.""“
Mean depth, feet.,;}r.,;lgf.v ..... I...fﬁ,nug{:;lé138?'.
Shoreline length,{ﬁiles;;;,;{....Qr.;.}rr;;;i.fsé.é:k
Watershéddarea,uécfés}.;r;.).;.[,r....;i;}..74o 157 |

GEOLOGIC HISTORY AND ORIGIN OF THE LAKE

~Big Stone Lake lles in the valley of a former glac1al rlver Wthh
dralned Lake AgaSSlz : Lake Agass1z was a large gla01al lake whlch

covered most of eastern North Dakota, northwestern Mlnnesota and a

‘small part of northeastern South Dakota durlng the 1ce age that

s
é




ended about 8000 years ago. ,During an.early stagevof devalbpment;
the melt-water from glacial ice was ponded. in Lake Agassiz by a
ridge of ice and rock materlals (a moralne) 1ocated along the
lower end of the present Lake Traverse As the‘ice in the ridge
melted the ponded melt waters began to drain southward from Lake

Agass1z, eroding a channel through the glac1al sand and gravel

.deposits. The dralnage waters 1ncreased in flow and eventually a

large,riVer, g1a01a1 River Warren, formed a wide deep valley whlchh'
extended from the foot of what«is»nowaake Traverse'through much
of south~central Minnesota. Eventually,'the direction'of_flow‘
from glac1al Lake Aga851z reversed, and the lake was drained‘m
northward along the present Red Rlver Following the glacial .

dralnage, the Whetstone River carrled large amounts of sediments .

‘in the valley of the Mlnnesota Rlver near the present 51te of Big’

Stone Clty, South Dakota and Ortonv1lle, Mlnnesota The sediments

formed a delta and a natural dam\which retarded\the flows of

'streams and runoff from lands above the delta and Created Big

Stone Lake in the valley above the mouth of the Whetstone River.

PROJECT OBJECTIVE:
Big Stone Lake 1s a hypereutrophlc lake Wthh experiences
excessive algal blooms, over abundance of rooted vegetatlon and

excessive - sedlmentatlon The Big Stone Lake Restoratlon PrOJect

is a multifaceted 1mp1ementatlon effort des1gned to control

sources of pollution to the lake andvreduce;ex1st1ng levelsvofk

| pollution in the lake. The overall objective of_the’restoration



effortaWas*to‘increaseathe recreation‘potentialﬁand lifespan of

Bigfstone~Lake’ Major goals 1ncluded a reductlon of bothidensity
and duratlon of algae blooms, llmltatlon of aquatlc macrophytes,

‘and - a reductlon of sedlmentatlon and phosphorus loadlngs

PROJECT HISTORY

Restoratlon act1v1t1es Wthh were 1mplemented before the 319 Grant

perlod 1ncluded a Phase I D1agnost1c/Feas1blllty Study and a Phase‘

II. Step I Work Plan : Both Phase I and Phase II past act1v1t1es
were funded in part by Sectlon 314 Clean Lakes grants A major
component of the Phase I study was water quallty sampllng of the
lake and trlbutarles flow1ng into: the lake Another%major |
dcomponent was the compllatlon of hlstorlcal 1nformatlon on lake
water quallty and lake usage The results of these evaluatlons
concluded that both water quallty and usage of the lake were |
‘decllnlng The Phase I study also determlned that the factor
’hav1ng the most detrlmental effect on lake water quallty was.

runoff from: agrlcultural land in the watershed ThlS 1ncluded

contrlbutlons from llvestock feedlots as well as other general

1agr1cultural runoff

i
i
H

Due to the enormrty of‘problems experlenced bbelg Stone Lake and
llmltatlons 1mposed on the restoratlon prOJect by fundlng
constralnts;»the prOJect was developed to proceed 1n a‘step—wise
manrier. The follow1ng program elements were recommended based on

the Phase I Dlagnostlc/Feas1b111ty Study

P R Whetstone Rlver Flow Management ;f :

‘f'
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2. Lake Level Manégement~

3. Féedlbt Manageﬁént 

4. Watershed Management

5. .Phase II MonitqringrProgram

6. ©Public Involvemént

IMPLEMENTATION OF GRANT #C9008522-89: |

Implementation of the Phase Ii Step IIHBig Stone Lake 319 Workplan
#Q9008522—89 began September 5, 1989. This funding ailbWéd,for
the:continued reétoration of the Big Stone Lake Restoration |
Project. Funds were exhausted December 30, 1992. Significant
progress has_been achieved during this,grént periocd. An update of
past accOmplishments and pfogreés.during this period will be

discussediin detail in the foliQWing réport;.

WATERSHED‘PROJECT TEAM:

On February 5,L1990,*Roberts County Commissioners entered into an

- agreement with‘South‘Dakota-Department of Environment anleatural

Resourcés‘(DENR) by which the céunty'became‘the official local

sponsor of the Big Stone Lake Restoration PrOject. The Roberts

County Commissioners have further delegated the project’s

“responsibilities to the Roberts'Conservation District. South-

Dakbta's Watershed Team consisted of four positions:
| | 1. ‘South Dakota Co-Director
2. ~Wateeruality Analyst
3. Secretary

4,4 SCsS Technician



The offlce for the watershed team was located 1n the Federal

Bulldlng 1n Slsseton, South Dakota All team members carrled out
their respons1b111t1es as set forth in. the 319 Workplan ,;Oni
January of 1992 the pos1tlon of the Water Quallty Analyst was
termlnated and the pos1tlon s respons1b111t1es were assumed by the
Co—Dlrector.,'Thls was done in an effort tO”lmprove staff
eff1c1ency and extend the present avallable funds untll other
funds could be obtalned to contlnue the Blg Stone Lake Restoratlon
PrOJect; }Total personnel erpenses 1ncurred durlng the}319 Grant
period, 1nclud1ng salary and beneflts, were $127 288£E For further

break down on personnel expenses and other related admlnlstratlon

progect expenses,,refer to Appendlx AL

WHETSTONE RIVER FLOW MANAGEMENT

,Durlng the flrst four years of the Phase IT 1mplementatlon of the

prOJect (1985 1988) a new control structure was constructed at
the south- end of the lake where the Whetstone Rlver enters Blg
Stone Lake.; Although th1s progect was funded by a comblnatlon of
funds'other~than 319 Grant funds, recommendatlons to 1mplement~
this. progect were based on the US Army. Corps of Englneers |
Feas1b111ty Report 1975 ‘and South Dakota Department;ofr
rEnv1ronment and Natural Resource Phase I Dlagnostlc/Feas1blllty

Study, 1983

The Objective‘of Whetstone River Flow'Managementnwas reductlon in

the loadlngs of sedlment and nutrlents to Blg Stone Lake from the

Whetstone Rlver The Whetstone River has ‘a 279 678 acre watershed

“~ - ‘
- ‘- liln
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that flows into the lower end-of~the lake. Water quality
monitoringvdata from the Phase I-Study (DENR, 1985)'indicated that
the Water quality in the Whetstone RiVer Wasithe poorest in the
Big Stone;Lake watershed. Both sediment and nutrient loads in the
Whetetone'River were excessive;l!One Ofvthe purposes of tne»
oontrol'structurefwas to divert 80 percent of the flow of the
Whetstone River away'frombthe:lake‘intO'thelMinnesota River;vahie B
was done in an attempt to keep»the large loads of sediment'and.

nutrients out of Big Stone Lake. 1In addition to the new control

 structure, a silt barrier located~where the Whetstone River enters

the lake was«raised by one foot, and a debrls barrler was

'constructed just upstream from the new control structure to

prevent debrls from- enterlng the lake or plugglng the control
structure. The completlon of'these progects.have allowed for
1mproved control of Whetstone Rlver flows and thus nutrlent and

sedlment loadings into Big Stone Lake

The Whetstone River flow management was a continued ongoing

"activity during the period of the 319 Workplan. The South Dakota

watershed team provided technical-assistance as needed. The

actual operation of the control structure was the delegated

’respon81b111ty of the Mlnnesota Co- Dlrector under the guidance of

~ the Upper. Mlnnesota River Watershed Dlstrlct

Lake Farley:

LakeaFarley is a small man-made lake on the’Soutthork of the

 Whetstone River near Milbank, South Dakota. Lake,Farley receives



‘runoff‘from“a 753Square mile'watershed and Serves as a sedlment
bas1n for the Whetstone Rlver and ultlmately Blg Stone Lake ' Over

'the years Lake Farley fllled in Wlth s1lt and became'lneffectlve

. In the sprlng ‘of 1985 because of unsafe dam condltlons,,the;f
' control structure for Lake Farley was breached Local and state
efforts to reestabllsh Lake Farley before thls grantsperlod

1ncluded 100 000 cublc yards of sedlment removal from the ba81n

with land based equlpment and strengthenlng of the earthen dam

I
i

structure. A fea51b111ty study conducted durlng thlS grant period

by the Mllbank’s c1ty consultant concluded that the ex1st1ng

'splllway was not repalrable Two splllways alternatlves were

evaluated The flrst alternatlve ‘was a. chute splllway,781m11ar to

the ex1st1ng splllway,yw1th a cost estlmate of $494 000 The)
second alternatlve was a free overfall. splllway estlmated to cost
$287, 000. Based on. cost the Clty s consultant has recommended |
- that the ex1st1ng splllway should be replaced w1th ‘a free overfall
fsplllway Replacement and construction: of the free overfall
splllway depends on the success of obtalnlng further fundlng :
ass1stance. Durlng thls grant period, the watershed teamlprovided

'technlcal ass1stance

LAKE LEVEL MANAGEMENT
The objectlve of lake level management was to decrease bank
erosion . and increase the export of in- lake nutrlents for 1mproved
. water quallty w1th1n Blg Stone Lake. The level of B1g Stone Lake
" has been set by the Mlnnesota and South Dakota 1eg1slatures at

964.6 ft mean sea level " This level-ls regulated“by7the-

~
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Minnesota/South Dakota Boundaryowaters Commission, which granted
the»Minnesota Department of'Natural’Resources (DNR)Athe.authority
to issuefoperational instructions‘for the control structure.
Minnesota Department of Natural Resources has further delegated

the actual operatlon of the control structure to Minnesota’s Big

~Stone Lake Restoratlon PrOJect Co dlrector under the guldance of

the Upper Minnesota River.Watershed Dlstrlct.' Lake levelv

E management'continuedfto be an ongoing activity during the period

of the proposed‘319 Workplan :{South Dakota'S~watershed team
provided technical assistance 1n the form of monitoring the Big

Stone Lake’s watersheds and all major trlbutarles flow1ng 1nto the‘

lake.

FEEDLOT POLLUTION CONTROL

The Phase I study determined. that 88/ of the phosphorus hav1ng the
most detrimental effect on lake water quallty was runoff from‘
agricultural‘landrlnrthe watershed - This 1nc1uded contrlbutlons

from livestock feedlots as well as other general agricultural~

runoff. It was also determined that 20 percent of this phosphorus

was derived from feedlotxoperations‘ To identify and‘prioritize

potential problem feedlots, a "Feedlot Rating Model" developed by

Young, Otterby and Roos (1982) waS‘used If a feedlot operatlon

received a index number greater than 50, the operator»was advised

of the potentlal pollutlon problem, and what steps were needed to
rectlfy the problem During this grant perlod $320 009 was spent-

to correct non- conformlng feedlot operatlons A summary of

'allocated prOJect monles and location- of completed prOJects is



located’in'Appendix B' Further dlscuss1ons on feedlot pollutlon

control progress w1ll be covered by sub watersheds

'Whetstone Watershed
The Whetstone Watershed dralns a watershed of 279 678 acres

Water quallty monltorlng data from the Phase I Study (DENR 1983)

1nd1cated that the water quallty in the Whetstone Rlver 1s the

‘Tpoorest in the Blg Stone Lake watershed For thlS reason the :
'Whetstone watershed had been the focus of most of the anlmal waste
management;systems (AWMS s) and best management practlces (BMP's)
1mplementatlons at the beglnnlng of " the prOJect 1985 1988 As of
1988 twelve anlmal waste management systems (AWMS s) had been

constructed 1n the Whetstone Rlver watershed g Durlng the Phase II

Step II Workplan, two addltlonal AWMS s were constructed

i‘

Delvin Hanson ‘s AWMS prOJect is located in Roberts County adjacent-

~to the- North Fork of the Whetstone Rlver ThlS system was

,%‘

des1gned to contaln the sedlment and nutrlents of a 910 head hog,

. ?

20~ head sheep and 80 head fat cattle operatlon The prOJect S
T“Feedlot Ratlng" us1ng Feedlot Ratlng Model developed by Young,
Oterby, and Roos (1982) ,A' was. 57. ThlS operatlon produced 2905
tons of waste per year Based on thlS productlon, an estlmated.

f

27,298 lbs of phosphorus was contalned to the feedlot yard and

AWMS:k Total prOJect costs upon completlon were $48 392 :
iPaul DeBoer’ s AWMS was also located in Roberts County adjacent to

'the North Fork: of the Whetstone Rlver The Deboer SzprOjeCt

Yo
H

K !Ilv
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contained the sediment and nutrients of 150-dairy cows, 240-dairy
yearlings,andw140—dairchalves,'rUsing’the "Feedlot Rating Model",
this feedlot rated an 84. This.operatiOn produced 5417 tons of

waste per year. Based on this production, an estimated 21,668 1bs

of phosphorus is contained to the feedlot yard and AWMS - Total

prOJect costs were $46 416.

Althoughrainumber of problem feediots still remained in”the
Whetstone Watershed, becauSe,of therwork completed,,thevdiuersion
of 80‘percent of peak flows of the~Whetstone River by a new
control structure in partlcular, focus of the progect was shlfted

during the Phase II Step II Workplan to the ‘Little- Mlnnesota Rlver

watershed.

thtle Mlnnesota & Adjacent Lake Shore Watershed

‘The thtle Mlnnesota drains the largest subwatershed area of any

trlbutary in the Big- Stone Lake watershed (286,414 acres) .

Because of completlon of the new control structure which dlverted

80 . percent of the Whetstone Rlver,‘the Little Minnesota River

remains the largest pollutlon source to Blg Stone Lake. Water

quality monltorlng data from the Phase I Study (DENR 1983) and
HDR Englneerlng Inc. report (1992) 1ndlcated that the thtle
'Mlnnesota Rlver contrlbutes 48.9 percent of Blg Stone Lake's

phosphorus budget durlng normal years The nutrlents and sedlment

dlscharged from the Little Minnesota River watershed have maximum
detrlmental effects 51nce they are the 1argest 1n quantlty, and

also have the potential to flow through the total length of the



’lake' For-this reason; the Little Mlnnesota watershed was the

focus of the Phase II Step II Workplan , Durlng the Phase II

’workplan, the staff 1dent1f1ed 135 feedlots 1n the Ll

g F
; Mlnnesota & Adjacent Lake Shore watershed and rated t

)g .

Feedlot Ratlng Model developed by Young,‘Oterby, and

F

Each feedlot was ass1gned a numerlcal 1ndex number w1

ttle
hem u51ng the
Roos (1982)

th a. number

of - 100 belng the worst problem down. to 0 or no problems

Sixty- three feedlots in the watershed 1ndexed greater than 50

Project . goals were to address all feedlots whlch have
problematlc number greater than 50 : As of 1988 flve
management systems (AWMS s) ‘had been constructed 1n t
Mlnnesota & adjacent watershed Durlng the Phase II

Workplan, seven addltlonal AWMS S were completed The

anlmal waste
he thtle |
Step II‘M

seven

completed AWMS s durlng the Phase 1T Step II Workplan contaln the

feedlot. nutrlent and sedlment runoff of an estlmated
units from enterlng trlbutarles of B1g Stone Lake kS
,prOJects varled from a 40 OOO flock goose farm; to a
Wthh was located on the shore of Big Stone Lake ?A;

analys1s of these prOJects is located in Appendlx B

2085 anlmal
izes. of the»
130 sow herd
cost—evtﬂi

A brlef

'narratlve w1ll follow on the seven completed AWMS s 1n the thtle

,Mlnnesota watershed

Darrell Ceroll s Anlmal Waste Management System (AWMS

I

'~de81gned to contaln the sedlment and nutrlents of 80—

) was

’1050 pound

dalry cows, 80 500 pound calves and 45 1150 pound stock cows

Total constructlon costs for this progect were $28 14

6f‘

-
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Dennis Fisher’s project is located adjacent to a tributary-Of the
Little Minnesota River. The;Fisher’s project had a "Feed Lot

Rating" index number of 56. This project was designed to control

~lot runoff and collect wastes from 75-1100. pound beef cows and-

100—SOQ.pound calves. Waste productlon storage is des1gned for

984 tons. Total constructlon costs were $36 814.

The Brad Zlemer s project had a'"Feedlot Rating" potentlal 1ndex
number of 83. Due to the 1ocatlon of the feedlot on the shore of

Big Stone Lake, and its high 1ndex number, the prOJect had beent

‘designated a prlorlty project. The Animal Waste Management System

(AWMS) is designed to contain the waste of 136- bred sows. -Due to

the location of the lake and hlgh water tables, this prOJect was

‘designed as a concrete holding tank. 'All animals on this farm are

now in total confinement. Total project costs were'$18,137}

The Schiltz’s Goose Farm had a "Feedlot Ratlng" potentlal 1ndex
number of 83. Due the s1ze'of this operation, 40 000 Geese,;and'
its location'adjaCent to a*tributary of the Little Minnesotarw
River; this feedlot was also designated a’priOrity project. The
feedlot operation isﬂnow_totally‘contained.' Total project costs

were $102,478.

Scott Nelson’s project had a "Feedlot Rating" index number of 70.

This- prOJect was designed to contain the nutrlents of 125- 900

-~ pound beef cows, and 125 400 pound calves The Nelson’ S progect

was 1oCated adjacent to the Little Minnesota River.v Total project



_construction'costs~were'$13'942. No 319 Grant funds‘were used to

cost-share this prOject-: This progect was, cost shared by us1ng a

Long Term Agreement (LTA) ASCS fund. The watershed staff prov1ded

technlcal help for thls progect

Lloyd Hanssenfs:project had4a "Feedlothatlngﬁkindex‘of 69)'iThe
prOJect was located near the Jorgenson Rlver whlch 1s a trlbutary
of the thtle Mlnnesota Rlver : ThlS progect contalned the E
nutrlents of lOO 1300 pound dairy cows, 25 800 pound dalry
yearllngs;,and 25- 400 pound dalry calves. The Hanssen s prOJect

was cost- shared by 319 Grant and LTA funds Total prOJect costs

wete $23,681.

Paul Hanson's proyect is located w1th a trlbutary of thegLittle
Mlnnesota Rlver flow1ng through the feedlot , TheﬂﬂFeedlot Rating"
index was 67. The prOJect contains thefnutrlentsfofr12541,400

'pound dalry COWS and 16 dalry calves w1th an average weight of 115

pounds Total prOJect costs were $32 641 A'It should be noted
“that durlng thls prOJect 319 Grant funds were exhausted It is
for thlS ‘reason that only $2002 of the total costs §32 641 were

‘cost- shared.

During this Grant Perlod $320 009 was spent 1n both watershedsA

for constructlon of nlne Anlmal Waste Management Systems;'

Fifty-one feedlots in the thtle Mlnnesota and adjacent watershed

remain w1th potentlal pollutlon problems These remalnlng
{

feedlots w1ll be addressed as cost- share funds become avallable
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WATERSHED MANAGEMENT;
The 1mplementatlon of Best Management ?ractlces (BMP’s) were
encouraged and promoted by the watershed team of the Blg Stone
Lake Restoration Project. C0stfshare'fundrng was\made-avallable
for BMP implementation mainly‘through the Agricultural |
Conservatlon Program (ACP) . Technlcal assistance and. support
were prov1ded to SCS for BMP 1mp1ementatlon The: follow1ng BMP’s
were promoted in thekBlg,StoneJWatershed: | |

1. Comservation ReseruerPrOgramc

2. No—till‘farming,practices

3. Conservation tillage

4. ‘Crop'residue management

5. Grass waterways |

6. Stream channel & road erosion control -

Conservation‘Reserve Program:
The most popular and widely accepted best management practlce
(BMP) in the Blg Stone Lake watershed was the Conservatlon Reserve

Program'(CRP). 1A,total of 21,722 acres were;enrolled in the

’watershed - Of thiS-total 15,853 acres. were located in the Little
'Mlnnesota River watershed Many of the CRP acres were 1ocated

'adjacent to: trlbutarles or dralnage areas of the Blg Stone Lake

and act. to reduce 5011 erosion and fllter runoff from surroundlng

'watershed acres. A map showing the location of Conservatlon

Reserve Program acres within Roberts County s Blg Stone Lakec

~watershed is located in Appendix C.



4No Till Farmlng Practlces

The Corps of Englneers 1975 Blg Stone Lake Feas1b111ty Report
‘concluded that 55/ of the phosphorus enterlng the Blg Stone Lake

was derlved from land runoff In an effort to address thls R
: A .

s

problem,‘aj"Cost—Share'PrOJect“ to~promote thewpractlces.of.
No-Till and Mlnlmum Tlllage was promoted from 1982 1587 Durlng
that tlme, 63 operators No Tllled 4 578 acres 1n Blg Stone Lake s
watershed' ThlS prOJect was funded by Spec1al ACP funds and

dlscontlnued when these funds became exhausted ‘H; é

Infthe fall'Ofx1992 due to 1mprovements made 1n avaflable No Tlll
equlpment and changes in the present economlc cllmate of farmlng,
‘a No- Tlll progect was agaln promoted 1n the Blg Stone Lake

watershed v Roberts Conservatlon DlStrlct entered 1nto an

1_’
i

agreement w1th John Deere & Company to sub lease two No Tlll
drills to area operators “ ~In-an effort to ensure better success
and to promote acceptance‘of reduced tlllage, a."Resrdue.Tlllage
Plot PrOJect" w111 be used for educatlon and 1nformatlon durlng
1993~and 1994 ThlS plot w1ll compare conventlonal flllage
minimum tlllage, and no tlll practlces f The plot w1rl also
demonstrate the dlfferent tlllage practlces and thelr effect on

‘res1due management Progect staff have prov1ded technlcal and

educatlonal-assrstance as/needed‘to 1mplement‘th1s project,j:

Multi- Purpose Dams
The multl purpose dam progect is a inter- agency cooperatlve effort

cons1st1ng of Us FlSh & Wlldllfe,\Ducks Unllmlted Robert

\,
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>



Conservation District, ASCS, SCS,'Citizensffor,Big Stone Lake, and
the Big StonefLake RéstoratiOn,ProjectnV;The multi-purpose dam

projects are located in selectéa areas for thé,purpose‘of"

 decreasing the amount of sediment and nUtrientslentering

tributaries which enter the Big Stone,Lake,‘improVingrrange land

- management by better water distribution, and providing better

‘habitat for wildlife. Twenty multi-purpose dam projects, whiqh‘

cost<$60,001, were completed in the BigiStone‘Lake watershed

during this Grant Period. ‘Although no 319 Project Grant funds

were committed to this project, the watershed team provided

‘technical and educational assistance as needed to insure adequate

participation.

Cbmplimentary Projects:

Access Road~ErosiQn,Controlﬁ.‘».

The objecﬁive of access roadlérosidn céntrol.Was to reduce or
eliminate roadsideve;osign to BiQVStone Lake. The specific goal
df the Acéess,Road Efosion Coﬁtrdl Project‘was to identify'thé
most severe sediment hazards creatgd by inédequate drainage alcng*;
lake access roads}‘ Becéuse-of'the close proximity of=thé probleﬁ
areas tb the‘lake, they sometimes’had a greater»affect oﬁiwater;

quality than areas of erosion'further.away from the lake.ﬂsThese

fproblem sites,appeared’mostly«in road ditches with slopes greater

than 6 percent. Four access roads in Roberts County were

identified in 1986 as having significant sediment hazards to the

-Big,Stdne Lake.



The Mlnnehaha Cove and Hlawatha Beach progects were‘completed
durlng the Phase II. Step I Workplan The Mlnnehaha Cove road had

severereros1on 1n a down-hlll dltch“ PrOJect staff ,SCS”

engineers, and Lake Townshlp offlcers 1nstalled a low dlke w1th1n
the dltch and a 15" culvert s0 flows were dlverted 1nto a rav1ne

. Wlth heavy’vegetatlon.

The Hlawatha Beach road also had a severely eroded stchton'the
rlght down hlll s1de of the road Agaln progect staff SCS
'englneers,vand Lake Townshlp offlcers 1mplemented a prOJect of
plac1ng Class 2 rlprap in the dltch ; No further v1s1ble eros1on

has occurred to date

The SoDak Park Road prOJect was completed durlng thlS Grant
Period. The orlglnal SoDak Park road had a slope of greater ‘than
6 percent; ThlS resulted in 81gn1f1cant sedlments and nutrlents
ubelng dep051ted 1n Blg Stone Lake. In 1991 the proéect staff
‘and Lake Townshlp offlcers 1mplemented a progect to abandon the

, orlglnal road and constructed a new road w1th dlversion barrlers
and culvertsmto dlvertsraln water. The new road also had measures
takenlin whlch to’decrease the Slope of the road ' The«SoDak,Park
Road prOJect was- funded w1th a comblnatlon of Phase II Step II

Grant, County, and local funds Total progect;costs were $31,054{

Appendix B.

"~ To date,_no prOJects have been 1mplemented on the Hartford Beach

Park road. The road is no longer ‘being used and has started to
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revegetate. Unless use ofcthe,roadfis,reSumed, project staff

consider the problem solved{

POINT SOURCES OF POLLUTION IN THE LITTLE MINNESOTA RIVER:

Historic water quality datalindicatedtthat city wastewater = -

treatment,facilitiesdcontributed.an’estimated‘zoppercentrof‘the

total.phosphorus budget in\the'Little Minnesota'River.' A number

of municipal wastewater treatment facilities'Were completed since

1mplementatlon of the Big Stone Lake Restoratlon PrOJect These”‘

- new wastewater treatment fac111t1es are located on - the Little

Minnesota River and'were de81gned5forazero~dlscharge. uAlthough no
319 Grantthnds weré?Used directly in»theee projecta, technical
help was prov1ded as needed. The conStruction»of the following
wastewater- treatment fac1llt1es ‘have- reduce the loadings of

phosphorus 1n the thtle Mlnnesota ‘River and thus Blg Stone . Lake

Browns Valley Wastewater‘Treatment:Facility:

The Browns Valley Wastewater Treatment Facility was‘completed

during the fourtthuarter of:1989; The new facility consists of

improved wastewater lagoons which were 1ncorporated W1th a crop

‘irrigation system. With the completlon of thlS system, wastewater

is no longer being'dlscharged into the thtle Minnesota Rlver,and

Big\stone Lake.

Sisseton Wastewater Treatment Facility:



~:completed durlng the fourth quarter of-. 1992 The old treatment

Improvements to the Slsseton Wastewater Treatment Fatlllty were
also completed durlng the fourth quarter of 1989 Addltlonal
'lagoon capac1ty cons1st1ng of twelve ponds coverlng 248 3 acres
‘was added to the system The new system w1ll utlllze treatment in
-the lagoons followed by evapotransplratlon in theﬁnewly‘created
wetland area o Consequently there are no dlscharges of wastewater

from. the Clty of Slsseton enterlng the thtle Mlnnesota Rlver and

Big Stone Lake

“Veblen Wastewater Treatment Fac111ty

Improvements to the Veblen Wastewater Treatment Fac111ty were

; 81te was abandoned and a new enlarged wastewater treatment
lfac1llty was constructed - The new treatment fac1llty was des1gned
to. allow for more evapotransplratlon and thus ellmlnate or
;mlnlmlze the need for future dlscharges 1nto the thtle Mlnnesota

River and Blg Stone Lake Due to the completlon date of thls

pro;ect the 1mpact of thlS prOJect on phosphorus loadlngs are not

reflected in 1992 thtle Mlnnesota Rlver data

Peever Wastewater Treatment Fac111ty

A bld has been approved for the 1mprovement of Peever s Wastewater'

. Treatment Fac1llty.::However, due to the 1nclement weather
experienced during 1992 COnstructlon-was not started o Thls,'

prOJect is located on the Jorgenson Rlver, a trlbutary of the’

thtle,MlnnesotagRlvertr Constructlon should be reallzed in 1993
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This project was designed so that the City of Peever should have

zero discharges in the future.

No other point sources of poilution have been identified in the

Little Minnesota watershed at this time.

PUBL Ic INVOLVEMENT

In order to keep the various agenc1es and public 1nformed of
project progress,‘an Information and Education program was’
conducted by the Watershed Team : One of‘the functions of the
prOJect ‘was to educate farm and ranch operators in the watershed‘
of the various BMP’s needed and available cost share funds to
implement those BMP's. T0<accomplish.th1s, the'follow1ng‘

activities were completed by the Watershed Team:

Quarterly reports’were distributed to local governments and

iprivate groups 1nvolved 1n the prOJect These reports assessed

progress or lack of progress of the many different prOJects and
summarized the,monltoring project data. At the end of the year,
summary of the years activitieSVWas distributed as a annual report

to all interested individuals;

'The Watershed Team in~cooperation with the Citizens for Big Stone

Lake Association produced a neWsletterrforfdiStribution to
landowners and individuals interested in the'Big Stone Lake

Restoration Project. The newsletters generally summarized the



quarterly reports and 1ncluded other 1nformatlon whlch was

pertlnent to the lake s watershed

The Watershed Team partlclpated in radlo talk shows at KDIO KBWS
and KMSD radlo statlons : These shows were used to 1nform area
. S

llsteners of watershed regulatlons and Blg Stone Lake Restoratlon

Progect s progress

An estlmated 150 artlcles on. the Blg Stone Lake and 1ts watershed

have been publlshed in area newspapers and magaZJ_nesf »Some nl
artlcles were wrltten by progect staff w1th the remalnlng wrltten

i
e

,by reporters from 1nterv1ews w1th prOJect staff These 1nterv1ews

were glven for the purpose of 1nform1ng the publlc of events of

i

1nterest concernlng the prOJect

e T

Each’ year three Farm Shows were held 1n‘the Blg Stone Lake s
watershed ‘tPrOJect staff were present at these events for publlc
'exposure to answer~pert1nent watershed-questlons, and dlstrlbute
- maps. of the Blg Stone Lake and other related 1nformatlon |

_ The staff have also beenblnvolved in provldlng teohnlcal
ass1stance and support to other agenc1es for BMP prodotron and

"1mplementatlon : Due to scs's BMP watershed goals and Blg Stone

Lake Restoratlon Progect s BMP goals for the 1mprovement of the'

lake ‘are s1m11ar, a: close worklng relatlonshlp has developed  The

fstaff have- also worked closely ‘with. the Dept of Agrlculture

Stablllzatlon}Conservatlon4Serv1ce,QASCS),p,ASCS‘has prov1ded
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Supplementa1~éost+share'funds-for many of the BMP practices

carried out by the project.

In an effort to disseminate infotmation betWeen the many involved

~agencies and individuals, an "inter-agency meeting" was held

‘annually for the purpose of'reviéWing past project progress,

establish future project‘goals, and to foster good working'

relationships. These meetings were attended by both South Dakota

and Minnesota departments, agencies, and individuals.

' These public information activities were conducted on a continuing

'basis'andvparticipated in by all staff members of the Watershed

Team. . This has resulted in‘an—impfoved,awareness of the project

‘and its goals during the PhaseAiI Step II Workplan.

'PHASE II MONITORING PROGRAM::k

The'objective of the water quality monitoring program was to
document and quantify;reduCtiOns in pollutant 1oadiﬁgs_and‘waﬁerv f'
quality improvémentsAthat result from'implementation of BMP’'s in

the Big Stone Lake~Watérshed; The monitoring program for the -

Phase II Big Stone Lake 319 Workplan~Was patterned'after the

'existing plan for Phase II of the project. It shQuld be noted,

that in 1992 chemical analysis_of tributaries and in-lake for
"Ortho-Phosphorus" was replaced by "Total DissolVed Phdsphorus“>i
chemical analysis. This was necessitated because the South . -

Dakdta’s,State-Health Laborétory and project staff were unable to



rmeet the recommended EPA holdlng tlmes for "Ortho Phosphorus"t
Water sample collectlon, preservatlon and fleld analys1s werer
Fconducted in accordance w1th the Quallty Assurance Program of the
Division of Water Resource Management Chemlcal analy81s of
‘samples were conducted by the South Dakota State Health Laboratory
in accordance w1th thelr approved Quallty Assurance Progect Plan.
Care was taken to ensure that the data was compatlble w1th ;T
ex1st1ng hlstorlcal datak All monltorlng data and all hydrologlc‘
data was entered 1nto a computer flle ThlS data was analyzed by
“the Water Quallty Analyst ‘ A comprehens1ve report of all water
‘quallty and hydrologlc data was collected and reported 1n the
prOJect s "Annual Reports" Durlng th1s Grant Perlod $6 591 was

'spent-for monltor;ng, refer to- Appendlx AL

Trlbutary Monltorlng

The purpose of trlbutary monltorlng was to determlne nutrlent and
sedlment budgets for the Blg Stone Lake hydrologlc system “Nine
’trlbutary 81tes were monltored for the fundlng perlod he

.chemlcal parameters analyzed by the SD State Health Laboratory

1ncluded.n
‘Total PhosphOrus7fi‘fOrtho PhosphoruS‘ifil Nltrate + Nltrlte,
Ammonia . Kjeldahl Nitrogen Total Sollds,
.Suspended SOlidé*cp‘fTotal AlkalinitYl;,‘g Feca1‘Co11form -

Dis; Phosphorus' 7
Fleld parameters analyzed by the Water Quallty Analyst 1nclude the

follow1ng

mm . . :‘,
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AirlTemperature, o Water.Temperature . Field PH

Visual.Observation Water Velocity - Date and Time

In Lake Monitoring:

The purpose of in-lake monitoring was to determine water quality '

trends in Big_Stone»Leke, to estimatelproductivity and changes in
the tropidLState‘of the lake, and to'aevelop in-lake hydrologic
and nutrient budgetei The in{lakeAsampling sites remainea’the,
same as in the original~Phase;Iicwcrkplan. ’Theyfollowing
parameters were measured on each:cf,the compositelsamples

collected for in-lake samplesix

Total Phosphorus Ofthchhcsphorus,c fNitratek¥ Nitrite,'tl-
Ammonia - ‘Kjeldehl Nitrogen  PH ‘ | |
Total Solids | "'Suependedlsclids Total Alkalinity
Speciflc Conductivity ’FecalfColifcrm ‘Diseolved Ooxygen
Water Temperature - Secchi Disc . Die;fPhospho?us‘

Conclusions eXtrapolated_from the above mentioned monitoring need

 to be made cautiously. Due to weather variability, size of Big

Stone Lake’s watershed (740,157 acres), size of the Big Stone Lake.

(12,610 acres); frequency of sampling and other factors,

1nterpretatlon of the data becomes very complex. A summary of

data used to support the following conclu81ons is located in

Appendix D & E.



' "PROJECT CONCLUS TON:

The overall objectlve of the restoratlon effort was’ to 1ncrease
the recreatlon potentlal and llfespan of Blg Stone Lake Major
igoals 1ncluded a reductlon of both den81ty and duratlon of algae

blooms, llmltatlon of aquatlc macrophytes, and a reductlon of

' ~sed1mentatlon and phosphorus loadlngs 5 ,7‘f£;f~> fg?ai
Progects Wthh were rmplemented for thevpurpose of ach1ev1ng the
progect s ob]ectlves w1th Phase 1T Step II Blg StoneiLake 319

Workplan #C9008522 89 Grant funds 1nclude n1ne anlmal waste f

f

management systems and one road progect , These efforts along with

other accompllshments have had the follow1ng affects on the water

‘quallty of Blg Stone Lake

Publlc.Percepthn:
The public,Pinvgeneral,aperceivevﬁlake?watergquality"findterms of
algae bloom'densityhandeduration ‘»The'publiclhave;percelﬁed~an
improvement 1n ‘the quallty of the lake. water s1nce rqstoratlon

5‘

efforts were 1mplemented - This perceptlon is reflected‘in~lake

~usage data which- was collected at Hartford Beach State Park
(refer tO‘Appendlx D) The Hartford Beach State Park is centrally
located on. the Blg Stone Lake Durlng thlS Grant Perlod lake

‘v1s1tatlons have shown an 1ncreased of 48 percent campground use

1122 percent and collected recelpts 176 percent

Although water quallty was a factor in the lake s 1ncreased use

factors other than water quallty need to be acknowledged

i
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Increased fish populationkand-lake promotion were two factors.

‘which had a positivevinfluence.j.~

Gill net sampling done by the South Dakota Department of Game Fish‘

~and Parks and Minnesota Department of Natural Resources (1991) saw

walleye numbers in the Big Stone Lake increase to almost 16 times
their normai population for a Similar lake. This facﬁor,
increased fish population, resultéd,in an‘increaéed nﬁmber:of
people fishing at Big'Stoné Laké, éspecially in 1992. \Efférts to

explain this phenomenon have been unsuccessful.

Another factor which hésyinCreaSed lake use was the’promoti§n~of
the lake by area Cities. With thé:imprpved water appearance and
increasedifish.pbpulatiqn; thé ¢ities‘of‘Gracevil1é Minﬁesota, Big
Stone City andrMilbahk‘South*Dakota have'promoted the lake through

fishing tournaments, sport_magazines, and boat shows. This effort

‘has resulted in wmany individuals returning to enjoy the lake.

Monitoring Data Conclusions:

Monitoring of -the lake and its tributaries was carried out as
recommended which allowed for continuéd continuity of collected

data with previous historical data.

Big Stone Lake contains excessive amounts of nutrients which
produce nuisance growths of algae. Nutrients aré,present:ih both .
the aqueous and sediment phases. Phosphorus and nitrogen are the

two substances generally limiting plant growth in lakes. In



reallty, it 1s dlfflcult to control the amount of nltrogen :

enterlng a lake zFor thlS reason, the Blg Stone Lake management

'strategy is to concentrate on controlllng the amount of phosphorus

' enterlng the lake

In 1992 the trlbutarles and in-lake "OrthoiPhosphorus"‘chemlcal
analys1s was replaced by "Total Dlssolved Phosphorus" chemlcal
analys1s ThlS was done since EPA holdlng tlmes for

"Ortho Phosphorus" could not be met. Although the two lab
analys1s are s1m11ar,.the parameters are not the same or equal
For the purpose to evaluate trends of phosphorus in. the Blg Stone
Lake,‘1989~1992.‘"Total Phosphorus" chemlcal analys1s w1ll be
used. It should also be noted that. all trend changes noted in the
conclus1on of thlS report were derlved at by us1ng "Analytlcal
Graphlng Llnear Regress1on" Three sampllng statlons w111 be
cons1dered:“ BSL 1 located at the North end of the lake, BSL-3

'centrallyllocated,;and BSL—6_located‘at,the;Southcend,of the lake.

'The BSL 1 statlon Wthh is- located at the North end of Blg Stone
‘Lake, showed a 27 percent decrease 1n the concentratlon of "Total
;Phosphorus"‘ (refer to Appendlx E) " Also durlng thls grant
period, secch1 dlSC readlngs have shown a 35 percent 1mprovement
(refer to- Appendlx E) - A ‘secchi dlSC 1s a welghted whlte dlsc
Wthh when lowered 1nto the water dlsappears at a depth related to
the amount of dlssolved and partlculate organlc matter 1n the

water. ThlS measurement of transparency is an- estlmate of the
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density of phytoplankton (algae)apopulations,vin other,words the

nutrient richness orrtrophic,state of the lake.

Theseoimprovements can be attributed_toithe folloWing‘factors{ In

the fall of 1989 the Sisseton and Browns Valley wastewater

’treatment facilities were put 1nto operatlon Also, the project

has constructed twelve animal waste management systems in thev
thtle Minnesota’s watershed Wthh enters the North end of the
lake. ane system completed, Schiltz s Goose farm which was
located adjacent to a tributarvlofvtheiLittle Minnesota‘River;
contained the sediment and nutrients of 40,000-geese;',This
particular feedlot had a rating{of 83 usiné thelFeedlot Rating |
Model developed by'Young,'Oterbvliand_Roos (1982) . The .k
Conservation Reserve Program'(CRPlAWas a very popular Best -
Management Practice (BMP) in- the Little Minnesota watershed."A
total of ‘15, 853 acres of CRP are presently enrolled.

+

BSL=3:

- The BSL-3 sampllng station is centrally located on the lake 1n the'

Hartford Beach State Park v1c1n1ty Analytlcal graphing of the

"TotalvPhosphorus" data, showed a-decrease of 18 percent. Secchi

\ disc readings have also shown-an’improvement'of 32-percent (refer
‘to Appendix E).

Due to BSLrB’s location; it is directly influenced by BSL-1 and

the thtle Minnesota Watershed loadings - As continued project

progress is realized at BSL—l, 1mprovements w1ll by reflected at

BSL-3.



BSL- 6

The BSL-6 statlon 1s located at the South end of Blg Stone Lake

ThlS statlon was affected not only by what nutrlents and sedlment

flow from the North end but also the Whetstone Rlver flows whlch

’wenter the South end of the lake ~ Wlth the‘completlon of the o

gcontrol structure Wthh dlverts 80 percent of the Whetstone Rlver,'

and: other Best Management Practlces in- the Whetstone Watershed a
decrease of 38 percent in total phosphorus has been noted Secchi

DlSC readlngs have 1mproved 27 percent

dDue to the ‘size and dlstance of the completed prOJects 1n the .
thtle Mlnnesota watershed in relatlon to the lake s locatlon ‘and
hydraullc res1dence tlme of 1 2-3.0 years in Blg Stone Lake, the
full effects of the completed prOJects w1ll not be known for -

sometime.

.Monltorlng data from w1th1n the lake does support the perceptlon
which the publlc have of the lake The Blg Stone Lake has ‘shown a
,ﬂshort term 1mprovement The Watershed Team feels based on current
data that further 1mprovements w1ll ‘be noted as restoratlon

~efforts contlnue 1n the lake 'S watershed

Intentions~of'Roberts County, the progect s sponsor, is to .

contlnue the restoratlon effort : Due to the size of Blg Stone

 Lake’s watershed and the number of remalnlng problems Wthh stlll "

, need to be addressed 1n the thtle Mlnnesota Rlver watershed

:ﬁlong_term’source~offcost—share%fundlngals belng pursued' At the

A GE WN OB S Wm B

| >

-

- -‘ -“’ - ‘



, S .
a4 4

SR S BN W= s = =N

present‘time; Roberts County, is pursuing a'PL5661Grant;' If this
effort is successful many of the remaining nutrient and ‘sediment

problems in the Little Minnesota watershed w1ll be addressed

PROJECT PITFALLS:

As the projectyhas progressed, a number of projectipitfalls have

been noted. The‘degree‘of‘design difficulty‘of\the'remaining
feedlot progects has 1ncreased Project engineers‘are finding it
more dlfficult to create de81gns which not only contain the

problem of ‘sediment and nutrient pollution but are also acceptable'

- and economically feaSible for the feedlot operators The .

1ncreased difficulty of these progects has increased the estimated

time to design and cost to construct. Even w1th the present

cost-share incentives, area operators are‘finding it difficult to

finance their share of the project.

Another limiting factor on project progreSS has been the number of

‘local contractors 1nterested in constructlng Animal Waste

Management Systems .. Contractors are presently us1ng the Big Stone

Lake’s projects to supplement their work schedule for the year.

END
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 APPENDIX A

1. ADMINISTRATION EXPENSE

2. MONITORING EXPENSE



d i L4
Al eI M WE

_ \ o .
3 . , i
; . ; : y
3 ¢ _ ) ; i )
= > N H ¢

319 GRANT #C9008522-89
ADMINISTRATION EXPENSES
(incurred @ Roberts County).

EPA ~  STATE LOCAL . TOTAL

.19 .

57

" EXPENSE
WAGES _ DR SR _ |
1990 = Director  $11,193.52  $371.20 - $862.96  $12,427.68
1991 n 15,552.67  4613.85 5041.66 25,208.18
1992 n 18,575.59 4643.80 . 23,219.39
1990 Water A. 8,272.26  274.75 646.77  9,193.78
1991 n e 11,559.59 . 3355.25 3728.71 = 18,643.55
1990 Secretary 2,165.29 74.71 211.75  2,451.75
1991 "o 2,160.88 . 677.23 1 709.52 '3,547.63
1992 " 2,846.78 . 711.68 3,558.46
1990  SCS Tech 5,378.82 . 5378.82 10,757.64
1991 oo ©10,141.15 - | o 10,141.15
1992 n 6,511.00 - 1627.75 - 8,138.75
Sub Total ~94,357.55 9,366.99  23563.42 127,287.96
11990 RENT 1,090.85 174.53  261.81 1,527
1991 " 1,570.80  523.68 523.56 2,618.04
Sub Total 2,661.65  698.21 785.37  4,145.23
1990 TELEPHONE '1,089.32 66.25 156.93 1,312.50
1991 n 1,164.15 ~  355.90 380.02  1,900.07
1992 o . 724.57 181.14 905.71
. Sub Total " 2,978.04  422.15  718.09 4,118.28
1990 OFFICE EXP.  1,417.66 89.66 221.22  1,728.54
1991 moo . 1,471.09  443.77 478.71 2,393.F
1992 " 2,616.39 654.10 3,270.49
Sub Total - "5,505.14 533.43  1354.03 7,392.62
' TOTAL EXPENSES $105,502.38 $11,020.78 $26,420.91 $142,944.07



319 GRANT #C9008522-89
 MONITORING EXPENSES
(incurred @ Roberts County)
EXPENSE EPA STATE LOCAL TOTAL
MONITORING
1990 " ' $1,364.90 $75.60 $174.70 $1,615.20
1991 " $2,171.14 ©8720.12 . $722.81 - $3,614.07
1992 v $1,089.71 _ $272.42  $1,362.13
TOTAL EXPENSE  $4,625.75 ~ $795.72 $1,169.93  $6,591.40



" APPENDIX B

1. PROJECT'S EXPENSE BREAKDOWN

2. PROJECT'S LOCATION MAP
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PROJECT -

319 GRANT #C9008522-89
PROJECT EXPENSES

 TOTAL

11 -

EPA STATE LOCAL
o , ~ & (ACP)
~Animal Waste Systems R
,DARRELL CEROLL ~ $14,571.47 $4,857.16  $8,717.48 $28,146.
DELVIN HANSON  $27,108.85 $9,036.28 $12,246.83 $48,391.96
PAUL DeBOER $27,849.71  $9,283.24  $9,283.23 $46,416.18
DENNIS FISHER $22,088.65  $7,362.88  $7,362.88 $36,814.41
'BRAD ZIEMER $10,882.21  $3,627.40  $3,627.40 $18,137.01
SCHILTZ’S $63,646.96  $18,335.64 $20,495.86 $102,478.46
'LLOYD HANSSEN $6,672.86 $17,007.85  $23,680.71
‘SCOTT NELSON $13,941.66  $13,941.66
PAUL HANSON $1,601.70 , $400.43 $2,002.13
Sub Total $174,422.41 $52,502.60  $93,083.63 $320,008.64
Road Project ,
- SoDak Road $5,140.00 __$25,913.98 $31,053.98
TOTAL  PROJECT : . | TR
EXPENSE $179,562.41 $52,502.60 $118,997.61 $351,062.62
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APPENDIX C

1. CONSERVATION RESERVE PROGRAM MAP



ROBERTS COUNTY

‘ LOCAIION MAP

CONSERVATTION RESERVE PLOGRAM
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 APPENDIX D

1. HARTFORD BEACH STATE PARK DATA
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APPENDIX E.

1. BIG STONE LAKE PHOSPHORUS & SECCI DATA

" A. BSL-1
'B. BSL-3
C. BSL-6
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- BIG STONE LAKE SECCHI READINGS
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