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~ WALL LAKE RESTORATION PROJECT
EPA-314 PROGRAM WORK PLAN 1989 - 1993

L. INTRODUCTION

Wall Lake is a 215 acre lake located in the southwestern part of
Minnehaha County, approxrmately 12 miles west of Sioux Falls, South
Dakota (Figure 1). Itisa popular recreatronal area and receives heavy
public use year round. The lake is used for fishing, sw1mmmg, skiing, and |
boating. Approxrmately 60 permanent homes and cabins are located
around the lake shore. The estlmated populatlon within a 65 mile radius ofj -

the lake is 300,000. RS
The Wall Lake watershed contams 3,680 acres. The watershed is

~ made up of 55% cropland 29% pasture and 14% in lake property. The

watershed is approxrmately 3.5 rmles long and 2.5 miles w1de, with its axis

on a west to east orientation (Flgure l) “The watershed consists of s
moderately undulatmg glacial uplands i in the southwest portion of the Blg
Sioux River Basin. The valleys of the watershed are flat and wide; local

relief is usually 20 to 50 feet.- At ﬁrst the lake was believed to be a small

- shallow kettle lake. However, after the dredging began, it was found to be 3

a relatively deep kettle lake that may have been formed by a glacial block E
In any event, the lake is surrounded by clay hills that retard seepage to

underground sources. Watershed soils are generally silt to clay loam on

| till-covered uplands. Agrrculture is the primary mdustry of the region w1th

row crops and small grain being dominant. There are seven active feedlots‘_ G

in the watershed and many wetlands near the lake. Beneﬁclal uses of
'Wall Lake include warm water semi-permanent fish propagation, |

immersion recreatlon limited contact recreation, wildlife propagatlon and o

stock watering.



n

-

Preface =
- This report isa summary of lake restoratron act1v1t1es condueted at Wall
- Lake. Wall Lake 1s located 12 mlles west of SIOUX Falls, South Dakota.

" Fin Fmanc1a1 assmtance was made avallable through EPA Sectlon 314 and 319
l
~ Lake Restoratron Grant Funds Th1s report covers dredgmg act1v1t1es from

November 1989 through December 1993 Dredgmg was performed in

Wall Lake m 1989 through 1992 w1th ﬁnancral assrstance largely prov1ded .

through an EPA sectron grant T he prOJect was orlgmally fu}nded for four

~ years. However w1th more sedrment in the lake than ongmally estimated,

dredgmg was extended Into 1993 The report also covers other restoration

act1v1t1es from 1989 through the 1995 season.

.

., <



V. WATERSHED ACTIVITIES |

A high priority of thrs prOJect was to work with the land owners and "

operators to establish best management practlces in the watershed area. .

‘The total watershed area is 3,680 acres, of which appronmately 55% is

cropland The following practices were installed on cropland in the
watershed to prevent sedrment and nutr1ents from entermg the lake:

- Crop residue management

- No-till/ridge-till farming

- Permanent vegetative cover

- Terracing |

- Contour farming

- Grassed waterways

- Dams

- Tree Planting

The remaining acres were being used as pasture for grazing and
wetlands for wildlife. The land immediately adjacent to the lake (107‘ 9
acres) was put into the federal Waterbank Program (a 10-year set-aside
program). No grazing or cropping 1s permltted on these acres for ten
years, and the contract may be eligible for renewal when it expires.

Within this 107.9 acres, 19 acres were drained wetlands that have been
restored by closing channels. These 19 acres are under a perpetual lease ‘

with the US Fish and Wildlife Service. Three earthen dams have also been
constructed on this property. i



VIL ":I‘OWNSHIIJ’,ROAD i

It Was ev1dent that constructmg sedlment storage ponds on either

81de of the road would mterfere w1th dramage The Project Sponsor ;
i Pro;ect Coordmator and the Townshxp Board met to discuss the drainage

y problem It was decrded that at the end of the prOJect the township road

would be re—graded and shaped
In the summer of 1994 the townshlp road was desrgned and staked
by the Pro_]ect Coordmator and SCS personnel Dramage problems were
«allev1ated by deSIgmng the water to ﬂow south and installing| a tile system.
The bids were let for the road constructlon The construction contract was

: awarded to Ramsted Constructlon of Colton South Dakota. In November

1994, the road constructwn was completed
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The Wall Lake Park is the property of Minnehaha County, and i is
operated by the Minnehaha County Parks Department. The park and the :
- adjacent Glﬂ Scout camp are heavﬂy,used during the summer months.
Because of the heavy use, the County has modernized and made many
1mprovements The following 1mpr0vements and associated costs were |
made to the Park from 1985 through 1993

- Restroom, parkmg lot, fence & hghtmg - $56,000

- Footbridge | ‘ 1,500
- Water line & fountains o ; 3,41_1’
- Blacktop parking lot | il L 16,481
- Storage building AR ‘ '5,900
. Sign-Wall LakePark 400
- Picnie shelfer, | o 16,100
- Picnic tables 2,950
- Grills . 300
- Beach sand- i | 4,000
- Play equipment S | ' 2,200
- Stone pillars (entrance decor) 1,624
- Sidewalks ‘ 500
- Construct modern restroom - 42,536
- Repairs to Girl Scout Lodge | 9,190
- Planting trees - 820
TOTAL  $157.912



V. SEDIMENT PONDS

: Elghteen sedlment holdmg ponds were constructed from 1989
through 1992 The locatlons of these ponds are identified in Figure 2.

- These ponds were desrgned and staked by the PI'OJCCt Coordmator and SCS

: :
i personnel thus ehmmatmg engmeermg costs The ponds were designed in

- a serles to best ﬁlter the sedlments from the water that would return to the
- lake. The combmed capac1ty was adequate to store and de-water the 1.5
'mﬂhon cubic yards of sedrment that was removed from Wall Lake. The |
total cost for constructmg these ponds was $240 102.29. L p
Reclamatlon act1v1t1es began in the summer of 1994. Because of the

- ‘extremely wet condltrons of 1993 the ponds became infested w1th tree

- _'seedlmgs Th1s 1mpeded the reclamatlon process in some of the ponds

- Lowe & Son Construct1on was hrred to remove tree seedhngs and level off
~ the pond berms The cost of reclamatlon act1v1t1es to date is $54 638 08.
' Reclamatron act1v1t1es wrll resume 1n the fall of 1995 Itis es}trmated that

$35, OOO will be needed to complete the prOJect
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IIL._ Wall Lake Sanitary District

The construction of a sanitary system around the lake was a.
prereqursrte to any restoration work that was to be completed at Wall
Lake. Prev1ous efforts to clean up Wall Lake had caused the anehaha
County Commission to authorize the Charter of the Wall Lake Samtary
District on June 1, 1974. The Samtary District had remamed dormant unt11 iy
it was decrded that the restoration of Wall Lake made it a necessary part of i
the project. The Wall Lake Samtary Dlstnct was brought back into |
operation in 1988. The Sanitary Dlstnct Board was elected September 20
1988. B
| Engineering firms were then contacted to submit bids for the design‘ -
of the sewer system, plus the cost of preparing their plans. Dewild, Grant,
and Reckert of Rock Rapids, Iowa was awarded the engineering contract
Bid letting was then conducted for the construction of the sewer system
The construction contract was awarded to Metro Constructlon of Sloux ,
Falls, South Dakota. The cost of the construction was ‘$768,000. L |

Construction began in 1991. The system initially called for hooking - ;; :

upa total of 68 users, which included one commerc1a1 property, the

| fac1ht1es at the beach and the Girl Scout camp. The Sanitary District

borrowed $78,000 to cover the local share. The remainder of the money

came from an EPA grant and addrtronal grants that were provided by the

 State of South Dakota. Constructlon of the sewer system was completed m

11992. Two homeowners refused to hook up to the system. Legal action

~was initiated and they were forced to comply. All users were connected to

the system in 1994.



: VI.}WET'I;ANDI}rm; CHASE

- To help further reduce sedlment and nutnents from entermg the

5 lake landowners Were contacted to create a wetland on the vsl'est inlet.

s Several drfferent optlons were drscussed mcludmg a short or long term

: lease or land purchase The Task Force drscussed the optrons and decided

that ifa farr purchase price could be obtarned and the funds were avallable

purchasmg the land would be. the best optlon In the fall of 1993 a

5 combmatron of prolect funds and Wall Lake homeowner funds were used |

to purchase 28 acres from Dwayne Atkms ,
In the sprrng of 1994 the South Dakota Department of|
Transportatton was makrng plans to extend Hrghway 42 west of Sioux

Falls. By i 1mprov1ng the road wetlands would be destroyed This resulted

in the need for mrt1gat1on to create wetlands The Project Coordmator

contacted The Department of Transportatlon with a proposal to purchase

" an addltronal 313 acres adjacent to the 28 acres ‘previously purchased An

; earthen block would then be mstalled in the channel to create 'an 18-acre

wetland whrch the Department of Transportatlon could use als mrtlgatron |
Purchase pI'ICCS were agreed upon wrth the three landowners

, mvolved The total costs assoc1ated w1th the D.O. T land purchase and

mstallatron of the proposed practlces (hsted below) was $40, OOO The cost -

, ﬁgures were given | to Department of Transportatlon personnel for their
i revrew In November of 1994 a contract was signed between the
anehaha Conservatron sttnct and the Department of Trarrsportatron to
= accept the land purchase plan The land has been purchased and the
: followmg practrces wrll be mstalled in 1995

- -. - - -‘
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IX - PUBLIC INFORMATION

The Wall Lake Restoration PrOJect is considered to be one of the
most extens1ve lake restoration pI‘Q]CCtS in South Dakota. The followmg
information efforts have kept kthe public informed about the restoratxon
project:‘ | g | | |
1. , Monthly Task Force Meetings
. Public meetings e
News articles .
Television news coverage
Tours

Programs and presentatlons |

S

Feature stories - Farm J oumal & The Advantage (Butler
Machinery Company)
8. Final wrap-up - News cqverage and BBQ

X. - PROJECT SUMMARY

The Wall Lake Restoration Project is considered to have been a

- success. Cooperatlon by the local residents, contributors, and agencies

involved has created a model for future restoration pl'OjeCtS within the State
of South Dakota and the Midwest reglon Without the comm1tment of the

local residents, contributing orgamzatlons and agen01es this project would

have been impossible. The anehaha Conservation District and Project

Coordinator, Ron Adamson; ‘wish to thank everyone that had a part in this
endea,vo’r‘. It has been proven that people working together towards a

common goal can achieve great things.



g b € e . | 0
SOOETK,

-
.
.

190 2030 30038 « @ JAaVSIVANNAR AN

B o

o

R195:70°C A Sl il X3, A° 000280} 0 g

© VIONVAHLNOS

FIGURE 1






68

FIGURE 3

WALL LAKE = SAMPLING SITES

Site Number :SiteiLoéafioh

1. ‘l Ouflét T R
2. ~ North Tributary-mouth

3. ~ North Tributary-between §bnd”by roa

q. 2 Northwest?Tributary-mouth
5. “»West‘Tributary-uouth :

6A. - West Tributary-at culvert o

6B. Return water at outlet pipe
7. ‘~‘Inlake-centra11y,locatgd

d and feedlot
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s of dredge ponds
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INCOME

WALL LAKE INCOME AND EXPENSE FOR 1989 » 1995 (22 Feb 98) o

_ . . 1989 1990 1991 1992 1993 1994 1996 TOTAL -

WERF o $0.00 ~$0.00 $0.00 © $2,338.44 $0.00 $0.00 $0.00 - $2,338.44

™ State CWFCF . $50,000.00 . $72,000.00 $60,000.00 $90,000.00 $52,252.87 $49,196.56 $0.00 $373,449.43
@ Carryover CWFCF S , $30,000.00 $0,00 $0.00 $30,000.00 -
= Minnehaha County $28,752.00 $39,502,00 $42,500.00 $42,500.00 $40,000.00 $0.00 $0.00 $193,264.00
.w East Dakota WDD $28,752.00 $39,502.00 $42,500.00 $42,500.00 $10,000.00 $0.00 $0.00 $163,254.00
& wall Lake Assn $2,552.00 $0.00 - $0.00 $0.00 $27,350.00 30,00 $0.00 $29,902,00

Private Donations , $0.00 $0.00 $0.00 $1,250.00 $0.00 $257.69 $0.00 $1,507.69

Refunds . $0.00 $0.00 $0.00 $1,058.30 $37.80 $0.00 $0.00 $1,096.10

TOTAL NON-FEDERAL . $110,056.00 $151,004.00 $145,000.00 $179,646.74 $159,640.67 $49,454.25 $0.00 $794,801,68

EPA-319 $368,722.00° . $0.00 ©$0.00 $0.00 $0.00 $0.00 $0.00 $368,722.00

Transfer - 319 REEL O $25,793.00. $0.00 $0.00 $0.00 $0.00 $0.00 $25,793.00

EPA-314 , '$0.00 $0.00 $131,866.62 $72,000.00 $0.00 $0.00 $0.00 $203,866.62

Carryover : $0.00 $0.00 $0.00 $85,000.00 $0.00 $0.00 $0.00 $85,000.00

TOTAL FEDERAL $368,722.00 $25,793.00 © $131,866.62 $157,000.00 $0.00 $0.00 $0.00 $683,381.62

TOTAL INCOME $478,778.00 $176,797.00 $276,866.62 $336,646.74 $159,640.67 $49,454.25 $0.00 $1,478,183.28

EXPENSES: Non Federal .-

-~ Equipment Rental = - $0.00 $0.00 $0.00 $5,932.77 $15,521.73 $0.00 $0.00 $21,454.50
Dredge Moving $39,006.32 $0.00 $0.00 1$0.00 $16,012.92 $0.00 $0.00 $65,019.24
Pond Construction $64,000.00 $66,519.87 $76,118.95 $33,463.47 $0.00 $0.00 $0.00 $240,102.29
Dredge (Pay Benefits) - $0.00 $12,092,10 - $0.00 $43,226.13 $50,036.65 $0.00 $0.00 $105,354,88
Supplies Fuel o . $0.00 $0.00 $0.00 $22,518.18 $13,972,87 $0.00 $0.00- $36,491.05
Lease Payments , ~$0.00° $7,643.20° $4,994,00 $1,889.70 $5,797.00 $5,157.00 $5,157.00 $30,637.80

© WERF: " $0.00 $23,507,00 $11,231.00 $25,075.00 $12,000.00 $0.00 $0.00 $71,813,00
WQ Monitoring ; $2,075.50 $1,691.25 $5,808.20 $4,557.62 $4,180.75 $0.00 $0.00 $18,403,32
“Project Coordinator $2,884.62 $25,965.59 $25,000.04 $14,423,22 $30,577.29 $8,338.27 $0.00 $107,189,03
Miscellaneous $243.50 $1,844,37 $2,998.90 $2,452.79 $1,141.90 $536.34 $0.00 $9,217.80
District Admin, Fees $0.00 $0.00 $0.00 $5,000.00 $11,500.00 $1,948.68 $0.00 $18,448.68
Reclamation $0.00 $0.00 $0.00 $0.00 $4,169.85 $50,438.23 $0.00 $54,638,08
Watershed Implementation $0.00 $0.00 $0.00 $0.00 $19,879.50 1$725.00 $0.00 $20,604.50
TOTAL: Non Federal $108,200.94 $139,263.38 $126,241.09 $158,538.88 $184,820.46 $67,143.52 $5,157.00 $789,374.27

EXPWALL.XLS 2/22/95 1
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. "See aitached letter dated 5 Nov 1993

" EXPWALL.XLS 2/22/95 1

EXPENSES: Federal
. . 1989 1980 1991 1992 1993 1994 1996 . TOTAL
v Equipment Rental $0.00 $0.00 $0.00 $5,832,77 $0.00 $0.00 $0.00 $5,932.77
o Pond Construction $16,964.00 $0.00 $0.00 $33,463.47 $0.00 §0.00 $0.00 $50,427.47
m~ - “Lease Payments E -$0,00 ~.. $0.00 : :$0,00 1 $4,364.80° $0.00 $0.00 230,00 $4,364.80
KL Dredging (Pay-Benefits) $96,951.10 $82,886.57 $59,123.92 $43,226,13 -$0.00 $0.00 $0.00 - $282,187.72
mm Supplies/Fuel/Equip $60,256.85 $60,256.85 $39,308.14 $20,162,48 $0.00 $0.00 $0.00 $179,984.32
WERF $4,911.50 $18,595,50 $11,231,00 $25,075,00 $0.00 $0.00 $0.00 $59,813.00
WQ Monttoring $0.00 $0.00 $0.00 $4,557.62 $0.00 $0.00 $0.00 - $4,557.62
Project Coordinator $0,00 $0.00 $0.00 $14,423.22 $0.00 $0.00 $0.00° $14,423.22
Miscellaneous $0.00 ; §0.00 $7,954.00 $794,51 $0.00 $0.00 $0.00 . $8,748,51
Indirect ; $13,983.32 $11,545,72 *$12,302.50 $0.00 $0.00 $0.00 $0.00 © $37,831.54
Administration $7,024,33 $14,048.65 $9,037.67 $0.00 30.00 $0.00 . 80,00 e $30,110.85
Reserves $0.00 $0.00 $0.00 $0.00 $0.00 $0,00 $0.00 $0.00
Wetland $0.00 $0.00 $0.00 . $0.00 $0.00 -$0.00 $0.00 $0,00
Feediot $0.00 $0.00 $0.00 $0.00 $0,00 $0.00 $0.00 ! $0.00
District Admin. Fees $0.00 $0.00 $0.00 $5,000.00 $0.00 $0.00 $0.00 $5,000.00
TOTAL: Federal $200,091.10 $187,333.29 $138,957.23 $157,000.00 $0.00 . $0.00 $0.00 $683,381.62
TOTAL EXPENSES: $308,301.04 $326,596.67 $265,198,32 $315,538.88 $184,820.46 $67,143.52 $5,157.00 $1,472,756.89
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l RECAP
Total Local Funds : $7¢9'4‘,801,66
Total Local Expenses:  $789,374.27
Balance . $5,427.39

Cash on hand (22 Feb 95) | §5427.39

| Total EPA Funds: $683,381.62

Total EPA Expense: - $683,381.62
l Balance _ - §000
1993 CWFCG Allocation $104,000.00
. 1993 Received to Date ~ (852,252.27)
1994 Received to Date ' ($49,196.56)
l Total Retained by State: . $2,550.57
Cash on Hand (15 Feb 95)  $5.427.39
B iooscwrcF Balance $2,550.57
l EXPWALLXLS 2122195 1



Feedlot Nanagement ﬂg"

1990 TOTAGS 5139 263 38

1989 1990 TOTALS ; $247 473 32

(with rese*ves)
BATAHCE AS OF 31 DEC 1990

(Local $86. 68

. $187,333.29

$387,424.39

EPA = $7, oso 61)

Table 1
WALL IAKE FINANCIAL STATUS 1989-1990
INCOM: ~ »
Lo 1989 1990 Total
tate cw:cr ‘ 1'$50,000 - $72,000 $122,000
Minnehaha County  $28,752  $39,502 $68,254
East Dakota WDD = ' $28,752 = $39,502 $68,254
Wall Lake Assoc = $2,552 %0 - $2,552
TOTAT, NONFEDERAL $110, 056 . $151,004 $261,060
~ EPA 319-Wall Lake | S R , $368,722
- Transfer 319 ' o - $25,793 |$25,793
'T0¢AL FTDERAL SR S $394,515
T“TAL 2—IR runns Sl sy ésss,s7s
rXP:NSLs 1989 N I
 NONFEDERAL | FEDEQAL : ' :
?XD?NS?S ‘ (suate & 1oca1) (EPA 319 arant) TOTAL
D*ecce Nov1ng $39 006. 32 : S0 $39,006.32
Pond Construction  $64,000.00 $16,964.00| $80,964.00
Dredging (pay/benes) $0- $96,951.10 $96,951.10
Sapu--_s/:uel/Eculb §;;Af$o;v $60,256.85 $60,256.85
WERT = : S0 $4 911.50 $4,911.50
wQ Nﬂnlborlng ;$2,075,50 : SO - $2,075.50
Dro]ect'Coordlnapo* $2,884.62 S0 .$2,884.62
Miscellaneous ¢ $243.50 S0 '$243.50
Adm-nﬁstratlon TS $7,024.33 $7,024.33
-nd;:ec, R $13,983.32 $13,983.32
f1989;TOTALS 3 $108,209.94 $200,051.10 | $308,301.04
EXPZNSES 1990 0 K R o
i : NONFEDERAL FEDERAL .
EXPE\SE (s+atn & local) (EPA 319 grant) TOTAL
Pond cbnshvucbicn $66 519. 87“?1 $0 1 $66,519.87
Lease Payments $7,643.20 : $0 $7,643.20
D*edglng(pay/benes) $12,092.10 = - $82,886.57 $94,978.67
Sunc11es/Fuel/Ecu1p S0 - $60,256.85 $60,256.85
WERT : $23,507.00 = $18,595.50 $42,102.50
WQ Mon*torlng : $1,691.25 $0 $1,691.25
Project Coordinator $25,965.59 S0 $25,965.59
Miscellaneous +$1,844.37 SO - $1,844.37
Admlnlstratlon T $14,048.65 $14,048.65
Indirect : $11,545.72] $11,545.72
Reserves: g
Wetland Restoratlon $6,000.00
$7,500.00

$340,096.67

$648,397.71

$7,177-29

A
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-General Mor phol ogy

" The water shed assoclated wlih Wal | Lake extends, generally, to 1ho wes

DIAGNOSTIC REVIEW

Wall Lake ts a shallow, gl aclal lake located In Minnehaha County
approximately 12 miles west of Sloux Falls, SD. The lake covers 215
surface acres to an average depth of 9 feet and.a maximun dopth of 13
feet. The lake basin Is general ly bow |- shaped and conslsts of sand and:
gravel [n the [iitoral or chorel Ine areas out to the 10 foot depih

The remalnlng central sectlon of the basin Is covered wlth an

contour. 7
average of 3.5 feef of sediment. Three intermlitent streams foed ihe lake

from the norih, northwest and west. ‘The outlet Is located on 1ho
southeast corner of the lake. Only mlnor g oundwater conncctions have.
peen detected (SDGS 1980). ERE T ’

.t
and nor thwest encompassing 3680 acres of primarily agricul tural land.

Land use In the walershed 1s 55% croplan'd,a 29% pasture and 169 other,
which conslsts of water, farmsteads andvresldeni'lal areas (Table 1).
Approximately 70 hames or cabins are currently situated adjecent to the
{ake. Of the 55% cropland, estimates by the Minnehaha County Conservation
Distrlct and the Depariment of Water and Natural Resources indlcate that

20% or 404 acres are In need of Best ‘Management Practices.

Cucrent beneflclal uses and subsequent standards ‘appl led to Wall Lake are: '
warmwater semlpermanent fish { ife propagation, Immerslon reoreatlon,

| Imlted contact recrcation and wlldl Ife propagatlon and stock watering.
Table 2 lists 1ho benef iclal uses and asslgned standards. ‘

_Smnm;xr,y_gf_jia:ztjﬂg.,.!nf.cfmijm

A number of studles have boen done on Wall Lake. Risklng

overslimpt If tcatlon of compl ex and 1engthy studles, the foltouling brlef
sunmarles are provided. :

A) SCS Soll Erosion Study (1980):

X 655 of tho watershed (1,982 of 3072 acres) needs Boit Maragemont
Practices (BMP's) treaiment. : :

% Total eroslon per year s 13,121 tons, wlth 12,693 tons per ycal:

comlng fram cropland. ' P

% Total sediment yleld (sedlment deposlied ln Wall Lake) Is 1,205

tons per year wlth 1,049 tons (87%) comlng fram agricullur al land.

B8) SDGS Hydrology Study (1981)
* A'smal;l‘ouiuashfdeposl‘l‘ of sand and gravel was found alcuy the weut
Inlet of 21 feet thick from 1 foot 1o 22 feet Lolow thu land
~surface. el

¥ Ano’rher deposlf,occurred al.ong the easfshore al 6 Tyo 17 fest bolw

. land surface.




- C)

* A ’rhlrd deposlf occurred a*r fhe ouﬂef af 1 to 9 feet below land

surface. T

* There appears fo be no lmpor'tanf gound«afer oonnecﬂon
Lake. o . . : ;

Wall Lake Wafer Qual Ity Sfudy (1985)

o Eﬂﬂﬁmﬁiﬁﬁ 1n:iakﬁ_ﬁinius ]Ijlminrx_ginius

f'aoga:_ g »;axemaMe,‘_

“Al kal i‘nlfy iﬁ; acceptable

Dlss. Solles  high
Susp_Sol 1ds ; hl‘vg‘:h!‘ -
BO D. - accepfable
pﬂ  : & exéeisffsylvgi‘f .
, TofPhos s excesj‘slvd

F. Col Ifarms aCCe‘Pffabi:é_; :

e e

 Amh0nlc i; E[l 5155 ::;i’>
Nifrate RS agceﬁfabyé;“
‘Ni‘jlr‘lte | ’ accegi)j"ryat’):ly"é‘f

':t&rgfu" = h!¢r   

~ Org. N » I: excess!ve

¥ lelﬂng facfor appears fo be nHrogen.,

B Pho.,phcrus and nHrogen loads ln 1979 wWere well alove 11\0 danJerOuS '

level.,

x Majcrl‘ry of nufrlen‘rs (88% phosphorus, 85% nHrogen) ex:

wa’rershed feedlng The wesT 1nl ef

* Loads fo the lake frcm ﬁ]e wesf and norfhwesf Inlets werc

dangerOusl y hi gh.

¥ Snowmel'f and sformwa‘rer runoff are 1he princlple sources of
phosphorus and. nl1rogen ’ro The lake.; .

:*'Fal‘l lng‘or poo:j septlc fanks are a secondary probl em.
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* No serlous sediment pesticlde probl ans exls’r al | except atrizine
are bel ow detectable limlts. Atrlzine appears adhered to soll
particles and does not release to 1he water column.

D) Ordinary ngh Wafer Mark Study (1983)
* OHWM establ lshed at el evaﬂon of 1559.5 feot VSL (mean sea level).
- E) Indlvldual Feedlot Survey (1986) | _
¥ Prlvate pollution control facll Hy lVOca‘fed ‘dlr‘ec‘f!y nor th of Wall ,
Lake meets state and federal requlrements, but proper operation and

mal ntenance of facllity lIs lmperaﬂve for continued abatement of
nutrlent Input to the [ake. SO

F) 'Sedtm‘em“ Nutrient Flux Study (1983): ,

¥ Sedlments show hlgh ooncen’rraﬂons of nutr lents but They oonfrlbufe ;‘
[1ttle to the water ool umn loadlng e ;
¥ Bottom Is apparenﬂy~acﬂng as ‘aknufrlenf sink. | » o

* Lake should be categorized as HYPEREUTROHHC.

¥ Levels of dlssolved nlirogen and phospha‘us are ‘hlgh In the lake
water and provide nuftritlon far e>denslve al gal blooms which occur
mroughouf the summer and fall.

¥ Algal producﬂon would be- Hm!fed by nHrogen.

* Anaeroblc condltlons In the wafer oolumn occur Infrequently durlng.
lce~free tTimes.

% Lake has high potential for severe oxygen depletion under lce. ;
Depletlon will cause extenslve mortal Ity of fish and other aquatic
organl ams.

* Consol Idatlon of sedlmem‘s Is much greater Than repor1ed In
prev lous studles.

* Rel ease of sediment nutrlents by wind—caused wave actlon Is not
'consldered an Important factor.

¥ A gereral £1ux (movemenﬂ of phosphorus appears 10 be golng INTO
the sedlment from the overlylng water oolunn.

* SedIiment appears to be releasing ammon!a and nlh'ate—-nlifogen.

* Level s of nutrlents remaln constant throughout a 50 cm _,edlmen‘r
prof le. ‘

¥ Dredgling Is NOT recommended at this tlme to Improve water qual Hy,,
: aHhough It would lmprove recreatlonal potential and fisherles. .




G)j Sepﬂc Leacha‘te S‘rudy (1985 1986)

of sepﬂc effluen‘r does not seem fo‘
but does oon‘trlbufe a small ‘amount of loadlng

- * Subsurface di scharge
~ signlflicant problem,
To fhe !ake. f

% Three sh‘es are prlmary oon’rrlbu‘tors of hl'gh phosphorus
Hforms Through surface dlscharges._ They are:

1‘)_‘ nor’th tnlet (feed—lo‘r runoff area)
2) nor'rhwes’r Inlef

3) wesf Intet (maln channe()

W Wall Lake Dredglng Feaslhll Hy Sfudy - COE (1979-1980)

approxlmafely 949 000 cublc yards of maferlal.

¥ Approxlmafely 56 . 8 tons of phosphorus and 1. 3 ‘rons of
would be renoved by selecﬂve dredglng. C

- % The dredged ma“rerlal dlsposal area would requlre approx
acres. , :

X COE cl alms dredgl ng would yleld‘
1) decreased pofenﬂal for wln’rerkllls (more dlss. ox
2) V'decreased nufr{em“ avallabll Ity |
3) ,decreased algal bloom severH‘y
’4’) yyg‘decreased ‘turbldHy Cd
5"):'. Improved flshery mauagemenf po’renﬂal
6) |mproved aestheﬂcs ,‘ ‘ e
7) pofem‘lal agr!culfural benef!’rs‘

* Dredglng at 4 fooT dep’rh wou!d lncrease lake volume by-
approxlmafely 688 acre—fee‘r :

* Tofal projecf oosf would equal approxlmafely $792,000.

1) Copper Intake S‘tudy (1981)

® Dr.‘ Emmerlck (SDSU Chem. Depf ) conduded gran‘h and copper
nt.

sfudles on oora and soybeans grown on Wall Lake Sedlime

¥ Copper Intake was only sl lghﬂy hlgher than controls a

be a

6

and fecal

* Sel ecﬂve d*edglng of 2 to 4 femL of sediment woul d remove

nl 1r_oge n

Imately 124

ygen)

nd no

lnfake

problems shoul d exist In oonverﬂng dredged mater lal to cropland.
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Wal i Lake Septic Tank Survey (1978)

¥ Data was gathered from 52 of the approxlmafely 70 lakeshare
| andow rer s. ‘

*Of 1he 52 sepﬂc tanks reporTed 27 (52%) are located less than 100
feet fram the lake shore. : ‘

¥ Year—-round use of septlc sysfems was reported by 32 (62f) of 1he 52
lakeshore landowners surveyed whlle 20 landowners (38%) repor?ed
seasonal or part-tlime use. : :

* Nearly hal f the septlc systems (48%) are used foar wash disposat,
whlle 87% accept kltchen wastes.
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LAND USE SURVEY

. GENERAL DATA

' Total watarshed aren: 3680 acres

Cropl and i ;2024aacres . 55%
Pasture . 1067 acres 29

Other 589 acres  16%

~ Row Crdés‘ §‘ %f, ’ }:2: i.}:v%_ 38%

| Small:gralh;3 54\ ji  %‘ 2 ; ‘ Cn B {6% |
Grass&pésfufe‘ | ;';?  : 1? {;2 : “ 251'. ’:‘
Atfalfa e St s 79 |
; Fér@sfgéd—rés:.denﬂ:ai o= | e e

Water . 6f

i 20%:ofifhe qroplané‘CE 404 aﬁfés?are:ln‘hééd of treatment far

- eroslon control

TABLE 1




Table 2
Wall Lake Beneficlal Uses, As
Appears In the South Dakota

Water Qual Ity Standards

1. Warm water semlpermanent flsh~llféipropagafioh

2. tmmerslon recreatlion

3. Limlted contact ;ecreaflon'r

4. viidllfe propagation and stock hétefing

fmm ; : , e ’, ’ Szin.cgﬂmilgu*

Nl{rate as N <50

Total Cyanlde <0.02

free Cy@nlde <0;005

Hydrogen Sul fide <0.002

Suspended Soltds <90

Temperafure (°F) <90

fecal Collform 200/ 100m!
<150

Total Atkallnity
<2500 mlcromhos/cmé25°

Conduéf]vlfy

D\ssolved Oxygen >5.0

Total Olssolved Sollds <2500

Yotal Chiorline Residual . €0.02
<0.04

Unlonlzed Ammonla

pil 6.0<—>8.3 SU

xaAll values. In mg/1 unless otherwlse stated




Not all property owners res1dmg in the Samtary District are requlred f
| ”,‘ to be on—hne The system was mtended to surround the lake.| Those 11v1ng .

“an adequate dlstance away from the lake are permltted to remain on septic",

- systems, as long as they are m comphance w1th county codes ,

- The lagoons are capable of handhng an additional dlscharge Any

: ‘r new constructlon adjacent to the lake wﬂl requlre the resrdence or

, commerc1a1 property to be placed on—lme
Current user fees for a res1dence cabm the county facilhtles at the

beach, and the G1r1 Scout camp are $30 00 per month A separate rate was

estabhshed for commercral use




1993

. - *

In 1993, the South Dakota Legislature discussed whether the State
should be mvolved in dredge ownershlp Legislation was enacted to sell
all four of the State- owned dredges The 14-inch dredge, “Dakotah" was
sold to McCook Lake Izaak Walton League, which is Iocated near North , |
Sioux City, South Dakota. The other three dredges were purchased by the
South Dakota Lakes and Streams Assocmtlon. - A meeting was held with

the Wall Lake homeowners for thei‘rinput to determine their commitment -

to financially support another year of dredging withk the smaller dredge.

‘They agreed to financially commit to ‘an‘Other year of dredging,if additional

funds could be obtained. With carryover funds remaining from 314

funding, and. contributions from Minnehaha County, _Wa]l_ Lake

homeowners, and East Dakota Water Development District, the dredging |
was extended t'hrough1993. An agreement was signed between the South :
Dakotai Lakes and Streams Association and Minnehaha ConserVation , ‘,
District to lease the 10-inch Kenner Marme dredge, "Lake Lady“ for the

' '1993 season.

The "Lake Lady " and support equlpment needed to be mobilized

- from McCook Lake to Wall Lake. The dredge needed extens1ve.repa1rs

‘before it was operational, therefore, dredging did not begin until June 15,

1993. From June through mid- October arpproximately‘ 65,000 cubic yards

. of sediment was removed from the lake. The dredge and support
fequlpment were then removed from the lake and prepared to be moved to

: Swan Lake for the 1994 season.



I WALL LAKE DREDGING PROJECT

. 7Backgzound .
Wall Lake has been the subject of study, planmng, and speculation

7 }for at least 25 years w1thout 31gmﬁcant 1mprovement in water quahty or
= recreatlonal beneﬁts Several studies have md1cated the need to remove
sedlment from Wall Lake The 1980 Soﬂ Erosmn Study conducted by the 'k
Soil Conservatlon Serv1ce mdrcated that 65 % of the dramage a)u:ea entermg .
- the lake was in need of best management practlces The 1981 hydrology
| study conducted by the South Dakota Geologlc Survey showed that
depos1ts of sand and gravel were found along the east and west shore. The
ProJect was orlgmally expected to remove apprommately 900, OOO cubic
e yards of sedlment from the lake and an additional 50,000 cublc yards were
_to be removed from the west mlet and ‘west bay area. =
', In September of 1989 a contract was srgned between the South
Dakota Department of Water and Natural Resources and anehaha
| County anehaha County was named PI'OJCCt Sponsor for the Wall Lake,k
5 Restoratron Project and Proyect Coordmatron respon31b111t1es were given to
~the anehaha Conservatlon D1stnct The financial contrlbutors to the
Wall Lake Restoratlon PI'OJCCt are outlmed on the attached Table 1.
The followmg w1ll list year by year accomphshments of the dredgmg
: activities. The yearly progress for sediment removal and pond ' |

- construction is 1llustrated on theattached Frgure 2.
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Activities which were condueted Vpryior to dredging included:

1. Sediment probes were used to determme quantltles and
| location of silt deposn:s e

2. Archaeologlcal mvestlgatlons of sﬂt dlsposal areas were e
“conducted. |

3. Contour maps for dredgmg srtes and silt disposal areas
were prepared. | | |

4. Equlpment rental versus equipment ’purchase options
were reviewed. i : o |

5. Approval of sedlment dlsposal ponds was secured

6. Sediment dlsposal ponds were deSIgned

7. Bids for constructlon of sedlment ponds were rev1ewed and
contracts awarded.

8. Sediment disposal ponds were staked and constructed. |

9. Maintenance and operat10nal schedule for ponds were developed,i |

10. The dredgmg Crew was employed

In May of 1989, a final schedulye/workplyan for the Wall Lake o
Restoration Project was developed. In Oetober a 14—inch hydraulie k
.cutterhead dredge the "Dakotah" 'was moved from Lake Mltchell to Wallr' :
Lake. On November 13, the dredge “Dakotah" was launched to begm |

removed before the wmter shutdown on December 6, 1989. The dredge

was removed from the lake for winter storage

i dredgmg operanons Apprommately 60,000 cubic yards of sediment were - ‘



1990

: remams clean and open

In the sprmg of 1990 the “Dakotah“ Once again began dredging.
The dredging season began on Apr11 18 and contmued through October

19. Approxxmately 500 000 cublc yards of sedlment were removed from

the lake. ThlS amount of sedlment removal was a record year for dredging
by the "Dakotah" ‘ Approxrmately 80% of the Watershed ﬂows%through the
i "west mlet Over the years, the west 1n1et had become less functronal due to
tji a bu11d-up of silt from adjmmng farmland In addltlon septrc dxscharge
from adJ acent cabins was allowmg harmful nutrlents to enter the lake. To

stop these hlghly nutrlent-laden sedrments from entermg the lake it was

lmperatrve to clean out the mlet before the dredgmg operatron contmued
In Apnl of 1990 apprommately 3 000 cubic yards of sedlment was
removed by land—based equlpment and transported by trucks to jcropland

~ away from the inlet. The dlsturbed area was seeded to mrmmrzie erosron
,‘ The total cost of the clean—out was $12 OOO Wetland restoration,
, 1mproved feedlot management a varlety of best management practrces and

. the 1mp1ementat10n of a samtary sewer system will ensure that the inlet

L In the fall of 1990 Ron Adamson (PIOJeCt Coordmator)

: recommended cleanmg out a channel which connects the two bays and is
| d1v1ded by a pemnsula located on the south srde of the lake. The South
: Dakota Department of Water and Natural Resources with the approval of

‘; the South Dakota Department of Game Frsh and Parks used prOJCCt

" equlpment to remove sediment from the channel and allow the natural flow
to resume The channel had been a popular ﬁshmg site, and boaters had
“once used the channel to pass from one bay to the next. The channel

clean—out w111 allow water to pass back and forth from the bays and will

help keep the water from becommg stagnant

+ . . .
.




1991

In the fa]l of 1990, the progress of the dredge movmg across the lake
was noticeably behind schedule. It became evident that there was more
sedlment'mtthe lake area that had been dredged than was previously

estimated. In February of 1991, borings were taken at Wall Lake to

determine the amount of silt remaining in the non—dredged portion of the

lake. The survey was completed by niembersof the Minnehaha
Conservation District, Soil Conservation Serv1ce and the South Dakota
Department of Env1ronment and N atural Resources Soil borings were
taken through the ice, and the locatlons were_recorded and mapped. These
borings indicatedlthat there was in excess of 15 feet ‘of sediment srill , |
remaining in the area yet to be dredged. An approximate amount of silt
was calculated by using the map of the lake, and the location of sediment
borings. Over 1.5 million cubic yards of sediment still remained in the -
lake. The ,Wall_Lake Task Force determmed that it was cost ,fprohlbrtlve to
remove all the Sediment, and direeted :the Project Coordinator and dredge

crew to remove approximately 8 feet of sediment from the non-dredged

part of the lake. The "Dakotah” removed 447,000 cubic yards of sediment |

from the lake between April and October in 1991. Because of the very low :

water level, the dredge was anchored and winterized on the west shoreline.



~pr03ect } Do t
| The "Dakotah" resumed dredgmg in Apnl and ran through October.

, dredge was agam anchored to the west shore and wmterlzed

1992

In 1992 the South Dakota Leglslature prohlbrted the bouth Dakota
Department of Envrronment and Natural Resources from operatmg

dredges Therefore, DENR asked that anehaha County, : as project

tsponsor take over the operatlon of the dredge The anehaha County

| Commrss1on was reluctant to assume this responsibility. Thlerefore on |

March 31 1992 a specml Task Force meetmg was held. The meeting
resulted in the anehaha Conservatron Drstnct becommg both prOJect
Edredge
anehaha County agreed to retaln the ﬁnancml admlmstratron of the

sponsor and acceptmg responsrblhty for the operatlon of the

The dredge removed approxrmately 425 OOO cubrc yards of sedlment The




| MAP NOT TO SCALE
THIS IS NOT AN OFFICIAL WETLAND MAP
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The Agrrculture Non-Pomt Source (AGNPS) computer modeI was

used to analyze the feedlots in the watershed area Three of tihe seven
feedlots in the watershed were 1dent1ﬁed as bemg potent1a1 problems for

‘ addmg nutrrents to the lake The names and solutrons for these three are:
1 Larson feedlot—-The owner of thls feedlot which is adJacent to .
 the lake dec1ded not to estabhsh a waste system but instead moved the

|

cattle to a drfferent srte Prphas T | g
2 Lukes feedlot—-A waste fac111ty, approved by DENR ‘has been

’ mstalled and is workmg properly ‘The proper permlts were obtamed for

stralghtemng the creek channel Th1s area was seeded and fenced to keep s |

it free of cattle It also serves as a ﬁlter strrp to prevent nutrrents and

I
H

' sedrment from entermg the lake i e *i -
3. Graves feedlot—-A d1vers1on was, mstalled to divert snow runoff
. and other forergn water from entermg his feedlot A retentron structure

was constructed below this feedlot to catch runoff and prevent it from

entermg the trrbutary which feeds the lake




, -
-

“ .
Sy

A

Earthen plug to create wetland. Doxn e
Construct a wildlife pond with nes;i;g island.
Clean out two dugouts. plerred Cov 200!
Plant trees. 2sne

Seed native grasses on former cropland. 221 ¢

Fence area to exclude livestock. 2oxe

AN B ol

Build a crossing to make entire area accessible.

When the above items are completed, the conservation district plans
to use this area as an outdoor classroom. No fcropp‘mg, grazing or hunting
will be allowed on the property. W1th the purchase,of the property and |

completion of the proposed practices, alon‘g' with conservation practices

‘already applied on this tributary, sediment and nutrients entering the lake

- will be minimal.



