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'Concern had been expressed about the effects on Water quallty resultlng from

the development of Lake Cochrane, and what effects on water quality could be

rexpected 1f Bullhead Lake were to undergo development as Lake Cochrane hado,pd
“As a result of thlsvconcern, the Deuel County Plannlng Comm1°s1on requested/

f?that the SOuth Dakota Department of Water and Natural Resources, South Dakotaldyb
:Department of Game, FlSh and Parks and the 8011 Conservation Serv1ce conduct '
i{a 301nt study 0F the lakes and thear resoectlve watersheds.g Thls study was~*

hfto‘determlnelln’what areas the water quallty of the 1akes had been or could be:l
7“affected and prov1de recommendatlons and comments as to what action could be "”

' iltakeniby tho Plannlng Commrss1on to restore and preserve the water quality of

prov1ded their Lake Manage—"r

',,Plans whlch glve 1nformat10n abouL the orlgln and physical aspects of the ;3
1akes and watersheds, recreatlonal uses; management plans,‘and thelr recommen—l
1dations.g The 8011 Conservatlon Serv1ce conducted a 5011 survey of the area

-adgacent tne lakes, and the Department OF Watcr & Natural Resource in coop— e

eratlon w1th the Flrst Distrch Assoclation oF Local Governments, conducted a

‘cseptic Lank survey and provided the final summary, comments and recommendations.;o_y
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* LAKE COCHRANE SANITARY SURVEY

The Watertown Reglonal Offlce of the Department of Water & Natural Resources

(DWNR) was asked by the Deuel County Planning Comm1551on to conduct a sanitary
;-survey of lakeside dwellings on Lake Cochrane. Plannlng Commission members
'n;were concerned that 1mproper wastewater treatment was. resulting in a source of

irupollutlon to the 1ake.f4 Because Lake Cochrane is one of the most extensively

‘;,
‘s

developed lakes 1n the Coteau region, the potential for 2 severe pollution

»problem ex1sts‘along the 1ake s shoreline.

In an effort to assess the amount of pollutlon by 1mproper wastewater

treatment, DWNR ‘1n cooperatlon w1th the Deuel County Auditor, malled ekplanatory
1iletters‘and sanitary surveys to‘all owners of lakeshore property on Lake Cochrane.h
‘~0f‘the 219 surveys mailed 84 were returned.’ These 84 Surveys represented 77 |
kre81dences/and 7 vacant 1ots.i The Flrst Dlstrict Associatlon of Local Governments

k',analyzed the sulveys and prepared the: Lake Cochrane Survey portlon of thls report.,

The types of wastewater treatment systems that ‘were used by the 77 res1—97

dences are‘as follows., e

s_*

49 of the re31dences had sealed holdlng tanks‘

;QF 26 of the residences had septic tanks w1th either draln fields or
e seepage pltS,IV : , . :

‘¥}5§ 1 re31dent had a prlvy, rh.'

“dzi:f; l re31dent had no knowledge of hlS system

;ﬂf‘The reason that such a hlgh percentage (64 5/) of the known systems employed .

sealed holdlng tanks, 1s that in recent years the Deuel County Planning Comm1331on;

has requlred holdlng tanks before 1ssu1ng bulldlng permits for’ lake31de dwellings.»

“QE;Theiwater supply of the 77 residences 1s as follows. z;tk‘

j}j—— 50 re51dences are hooked up to the Brookings—Deuel Rural Water System;{d

1h10 res1dences had thelr own well"

lfl?;residenceSghauled,water;0r had a cistern.:jfd77~1




|}
* 7

"only 100'

tivsystems could not be obtalned from the 1nformat10n that was provided 0f~thosehtll
':systems that are less than 100' from the lake, estlmates concernlno the distance
/:\could be made for flve of them.; The distances of these systems from the lake L
: Were 80' 85' 90';l93 and 95"‘ Two other systems Were located on 1ots W1th f}“r
";100' depths., Although the distances of these two ystems from thehlake could

,not be estimated, 1t Was assumed that they Were in violation of ARSD 34:04: Ol.'~v

;Of the residences that had thelr own Well three had an insufficient distance'l e

“;between the Well and thelr 1nd1v1dual systems according to ARSD 34 04 01 (Admin—~c'

1strat1ve Rules of South Dakota' Prlvate Sewage Dlsposal Regulatlons)o‘ Although

two of these wells Were in excess of 100' in depth they were only 60' and 50'

~‘respect1vely, from a drainfleldO' The thlrd Well Was only 10’ in depth and Was

.

,located 25' from a holdlng tandoki.

Regardlng mlnlmum lot s1zes, very feW lots met the standards of ARSD 34'

104 01 Whether the re31dence used rural Water or had a private Welle, However,~

most lots surroundlng Lake Cochrane had been plotted before February 28 1975,», -
and thus, are exempt from minimum lot 31ze requirementsaA"‘

Only tnose re31dents hav1ng a- drainfield or a seepage plt Were asked for

the dlstance between thelr septlc system and the 1ake°: of the 26 res1dents With T
.such systems, 20 Were 100"or more from the lake, 5 Were not in conformlty Wlth

'ARSD 34 O& Ol and l response could not be analyzede, The dlstance from the lake

of four of the five systems not in conformity Were 75'” 80' 85',‘and 90' :The~j

,.fifth system could not be measured from the 1nformat10n Supplled but Was Judged

to be 1n nonconformity because the depth of tne lot on Which it was located Was

By examlnlng the diagrams supplled by the respondents,'some 1nformation i

o regardlng the 49 systems employlng sealed holdlng tanks could be obtained. , f'° ‘"

"\the 49 such sy tems, 25 Were located 100 or more feet from the lake, and 7 were

located less than 100' from the 1ake.; Estlnates concerning the 17 remalnlng




DWNR personnel from the Watertown Regional OFflce have estimated that

*there are 150 dwelllngs surroundlng Lake Cochrane.: Tf the 77 res1dents that

responded to the sanitary survey can be con51dered to be a representatlve sample,"

pollutlon from 1mproper wastewater treatment does not seem “to be a maJor problemi

iat Lake Cochrane at thlS tlme. A 1arge percentage (64 5/) of the systems emp10y<
fsealed holdlng tanks, and no system was 1ocated closer to the 1ake than 751,jf

~1(on1y 12 systems were located 1ess than 100' from the lake)

The comparlson of water quality samples taken at Lake Cochrane over the ;
past’seyeral years w1th samples taken at other 1akes mn the area Wlth developed :
shorellnes also 1nd1cates thatdlmproper Wastewater treatment 1s‘not a’maJor ; |
pollutlon problem at Lake Cochrane.' The follow1ng table compares the fecal

collform counts per 100 ml for Lake Cochrane, Lake Kampeska, Lake P01nsett and

'lWest Oakwood Lake., These samples were teken by DWNR personnel on the speclfied
‘dates.» The symbol 3K means that the fecal collform c0unt was less than three ‘vi ]

‘per 100 ml.h The dates chosen for the table Were those dates Wnen water quallty

samnllng was carrled out on at least three of the 1akes involved.

e LAKE ;.‘ L e ’>i;l' LAKE  WEST
DATE | COCHRANE KAMPESKA POINSETT > OAKWOOD

f"?9/13 & 14/76";c]3K 1:‘ L SR T3Ka'f‘~ . ~-27[;5I357,¢‘s=:a %
. 11/15.&17/76 3k 3 . 3K . 3K |
01/17.518/77 . 3K 3R Lo 23 0130
~.3/7&8/77 - 3k 3k 3 . 3k
S 5/283/77 3K . 3K U3R e
. 12/12&13/77 . 3K . 3k - . 3K . 3K

e IR G 3R B8R 3K

s/981l/78 X KK RETEE

,fsﬁ8/30/78 o 0 10 e e B
- 1ywos11/79 7 .10 == 3K
425 §26/79 3 63,17,3k == 3K o
. 5/16°'&17/79 330 3K,3K,7 . == e e
o 6/11&13/79 . 3 7,300,3k == . ,M23Qy>a~‘~. -
‘7/11&12/79 3 10,70,10,000 . -= 60 -
8/15 & /79 0 ® 120,33 0o ~—¢; 20

See appendlx for the results of addltional sample results for Lake Cochrane._jjff;y: s
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The last five dates for Lake Kampeska show three numbers for each date.

This 1s due to the fact there were three samples taken of the 1ake on each i

date;~flﬁff'

From thls table, 1t can be seen that Lake Cochrane only exceeds the Water'

:_Quallty Standards for Immer31on Recreatlon (200/100 ml) on one occas1on——May 16,'

'»1979 There 1s the p0331b111ty that thls was a'contamlnated sample, 31nce on e

no other occas1on was the fecal collform c0unt 1n the lake 1n excess of 7/100 ml.“

iLake Kampeska exceeded Water Quallty Standards on two occa31ons and exceeded
?7/100 ml on 51x dlfferent dates., West Oakwood Lake exceeded Water Quality

'AStandards on one occa31on and exceeded 7/100 ml on flve different dates.,

3

:Comparlng the n1ne dates when both Cochrane and P01nsett were sampled ‘1t is
’seen that Lake Cochrane had a lower average fecal collform count.f It should be

rfnoted that tnls dlfference 1n average Was mlnute, and at no t1me d1d elther lake;,:

come close to exceedlng Water Quallty Standards.,‘f

Whlle 1t can be sald that 1mproper Wastewater treatment is not a major ﬂi;if

-e»pollutlon problem at Lake Cochrane, 1t should not be assumed there are no =
: problems assoc1ated Wlth Wastewater treatment at the lake. Of the approx1mately,f~
;150 dwelllngs on the lake,~on1y 77 responded to the sanltary survey.” There~may£'

fhe a number of problems found among those approx1mately 73 dwelllngs that dld

‘;InOt respond., In addltlon, 1t is. 1mportant not only to know the locatlon of an

: 1nd1¢1dual dewage dlsposal system, but 1t is also 1mportant to know 1f the

system 1s operatlng properly. Thls type of informatlon could not be derlved

:from the sanitary survey.» DWNR personnel w111 contlnue to investlgate ::53;

‘s,potentlally faulty systems when complalnts are recelved.,

In summary, 1t appears that 1mproper wastewater treatment is not a major 'f‘f’

: ”‘;pollutlon problem at Lake Cochrane. Thls is not to say that no problems hbl.i

concernlng wastewater treaLment exlst at the lake.— It is recommended that DWNR

s ,personnel continue to investlgate sanita-y svstems when complaints are recerved.gfu

*Itjis\alsofrecommended;thatuthe'DeuelgCount§1PlanninngommlssionfreqUirerthe_df
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: 1akeSIde dWElllngs. ‘ L

installatlon of sealed holdlng tanks before bulldlng

permits aré issued.for,];:t'




i ﬂnot pose a serlous pollutlon threat to the lake. ?~"

- BULLHEADLAKE SANTTARY suRvEY e

Bullhead Lake contains Just one small lakeside development consisting

"j_‘of seven: part—tlme re31dences. These cablns and trallers ‘are located on the-

;?Northeast corner of the 1ake, and as they stand thls small development doesrr

Due to the large amount of publlc land and two. sloughs whlch border the'd

'rilake,rBullhead w1ll not undergo the development that of Lake Cochrane has,

' ',Phowever, care must be taken w1th future development of thlS lake for several.

‘T‘reasons. One aspect ‘of thls 1ake that requlres speclal care be taken 1s‘"¥,

",,fthat it is cla331f1ed as a eutrophlc lake.~ Eutlophlc is a term Whlch means :

1

‘*fﬂthat the lake 1s naturally rlch 1n nutrients, as. are most if not all of the ,f"

|
I’

:lflakes 1n th1s reglon. Slnce Bullhead Lake 1s already_hlgh.ln nutrlents,,
f?addltlonal nutrlents, partlcularly those found in septlc wastes 1f they were e

’”allowed to enter Lhe lake, would lead to exce331ve algae blooms whlch would

'wlfmake Bullhead Lake all but unuseable for recreat10na1 purposes.

The extent of the natural eutrophlcation of Bullhead Lake can he seen

*1‘by examlning DWNR's monltorlng results for Bullhead (see Appendlx), and Game,ff~‘

“h;{fFlsh and Park's sampllng results llsted 1n thelr Lake Management Plan. Al—‘~«":"
dfthough Bullhead has not heen sampled as excess1vely as Lake Cochrane has,;?

3 by comparlng what results are avallable for Bullhead to Cochrane s analyses

‘dlisted in the appendlr, 1t can be seen that the water in the undeveloped

; :

huBullhead Lake is, hlgner in ‘the major nutrlents, nltrogen and phosphorus due
"fto natural condltlons (see columns labeled NHB + NH4, total N and phos ) thent

:the well developed and heav1ly used Lake Cochrane./

\‘,An addltlonal problem fac1ng Bullhead Lake is tnat the soil types sur- k

"xf;roundlng the lake are 1ncompat1ble w1th convent10na1 sewage trcatmcnt systems;*~*‘

rj?The details of the soil types and related problems are listed in the soil



‘:'survey section, but what it means 1s that Both.the bullders and county officialsﬁ:‘
s w111 need to take special care 1n evaluating wastewater systems with regards to ;:,

”.lso1l condltlons When developlng the 1ake shore property. ;

In conclusion, Bullhead Lake has 1t s own speclal problems, but they can

,fbe overcome 1f care and cautlon are exerc1sed by all persons 1nv01ved and

‘ intereSted;in5the lake‘s_futuree«
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‘ij;rmmAGEmznT PLAN rOP LAnE COCHRANE

A}éfuéefﬂarfie:' |

Orlgir of Take

u“Lake Cochrane is located 5 1/4 mlles south of the town of Ga"y, L/Z mlle
- ‘from the Mlnnesota state llne, in Sections 4, 5-and 8 of Norden Townshlp
w;rﬁ;(Flgure 1). It is a ‘natural, meandered body of water covering approx—:

- imately 366 acrea.l The Lake Cochrane watershed is. comparatlvely Small
‘1tota11ng about 900 acres,; with draﬂnage 1nto the Lac qui Parle and

Mlnnesota rlvers.~,Water 1eve1s are: nalntalned to a con51derable dearee

o by several aprin feeding into the lake; these sprlngs are found on the
‘“,’shores of the lake as well as on the lake bottom.-,, E

| ;KPhy31ca1

ejeThe contour map of Lake Cochrane was prlnted b the Department of Game,
'Fish and Parks in 1964 (Flgure 2) - Maximum. deptn is shown as 26 feet

(but only 21 feet now), and the averave depth is. 11 feet. Length of:

{f~the shorellne is more than 3 1/2 mﬂles, the lake 1s about 1 1/2 mlles .
,elong and 1/2 mlle w1de.~e‘f : ST T ; S

o 5ilt and sand—rubble make up the bottom of the 1aPe There are ratner
u.f:'large depoelts of °1lt found at the Junctlon of three drainages feedlng
7f;:1nto the lake on the SW and SE corners. These. depoolts resulted from
:,fpoor agrlcultural practlces within the watershed., In 1976 a cooperatlve '
" erosion control program was effected by five agenales that is designed -
- 1o prevent. siltation from entering the lake in future years. These -
‘ff‘developments consisted of ‘dams across the two deep dralnages enterlng
. the lake on the souxhwest eorner, ‘and a smaller sedlﬁent control dan, S
g w1th settllno pond on the southeast corner of the 1ake L :

All structures are partlof the perlneter road that encxrcles uhe lake
The two: dams on the southvest end of the lake were developed in con—’i~’

‘ r‘lgunct1on ‘with complet101 of the perlreter road around that portlon of
afﬂ‘the lake. Both dams WLre de31gned by Game F?sh and Parks-engineers
»_”fto be: used as fish rea“%ng ponda The genc1es 1nvolved in these 315—;
: nlflcant developmonts were: ‘East Dakota Conservancey. Sub- District,.
w.;~:;Departnent of' Game, Flsh and Parks; Deuel County. Commission, Norden Town—u
”"shlr Boaru of Superv1sors, and the 5011 Conservatlon Serv1ce. ;_‘1,;,1 o

: j‘g[‘Several uQUaL“C pllnus 1r° IOJnd 1n Lale bochrane,_zncludwnn ~0ﬂc1e0 L
" of Potamogeton, ‘Ceratophyllum, and Scirpus. 'Bullrush (Scirpus, sp. )
. is now found only in a small area on the southwest corner . of the lake,¢;;‘”
S ,,*uh re 1t wae much more ecten81ve prlor to co+tage deve]opmen1 on the Wah ,A]




#i‘

- .

R s

-s

=z

] 0 , J—

1.

l:rr-u,vl.lﬂw‘ a.u.qlink.«)n

k

i ) I
y [P .\r-i.i J.M-\mrluﬂ/a/m;!v%dl u.nl
5 3 it ipleaind

i.h-l SHYRFR.

awx

R

1
l_ﬁ..l.u S..uv.ri !n.u [PRY e

- o
s Jnulhl-la “RE#FFBMI
H .

.mqwnzoop meH

I

"’_I'Il-l-(.pll-l.l
(L

S iulu!!ﬁv.wi,.l

,'.[o..l - W w

nsoo,ﬁmsqq
007

; : AN
“o.ame omzmnmaxa,crm;acﬁgv

I;ICGJIJC!JI

@v,;
w,
e

: H _vm.hdw.m.w ...\
- .K.-l.nal..l
J. v

0

> o - -

ll'll;’.l' b

,I -', .4. - . ‘ l‘.ﬂwﬂ-l‘

"

N

Moo

-
e Y six 18 14

..
K

&r

oA
alummﬁui

f 1

€ s e

//,s«ffﬁ:““‘” 18

. LB !
r..&»fu.;.

1L NN 0D

A

e

<

,!Lp‘zﬁ{?ﬂ*llil -

T

Y se

Nim aem b

A_w_‘ilr

._rl'EUl Lue 'hl.hl

fw,

6“‘.“‘
mjif’
§ ‘n
N

e

p:.‘ :

. —

[

102 o R

e i~ Qnstwﬂw
o

N »,“ 3

- e @ ,.%G

Ki—-i!ﬁl.e..b“ -l.lbb.ll.)-‘l.l.. y




s e - et e e e
PR TR -

o qua— B L I TR Ny N

, DR o .-.e,am : Ry : . R
:. Ty CURRIAAL L eeTetIIs GE L S e : R S : i

R -.:u:o ge-aduvd ggeladvE o SRS R e D Tt R L e e L m S m
AN CTAENAYYO - N40M €314 OLO0HE Jﬂ!ﬂl..: . M e ; ; '%PgOOijQD amgmngOOO } va.@wm ....wo ﬁm.mr ..aOﬂgoo 0‘ o

CURresL 32uOY SO i S
Sr o NLIRINYI L 39YLS .a::- SR O .ﬁ..M e
S >._.znou n_m:mo : : ’ , . i mw
- 4VHHO0D 3NV

£ 1uvd QHY. HS14 3HYD 40 .Kuo o e ,
"¥10%Va HLNOS™ R

Vi 85330V Snand
e * % HSUYN
! RE NUYA HON3IQ
N R mmawe UYHL
ST e JIAVED
o \ : 18Qvoy.
\3 x:o»xoo K1d3a -
“.\ux:u._ox.

’

.
TR




e

_jThe abundance of several spec1es of submerged aquatlcs has 1ncreased ,
«_;“cons1derably durlng the past ten years in the shallower ‘southwest portlon; ‘
- of the lake, ‘presenting a problem for fishermen and water skiers. This

',,increase in aquatics was. apparently a result of 1ncreas1ngly heavy 31lt- !
= atlon of the lake durlng thls period s 5 i

r;f*The Lake Cochrane watershed covers about 1 l/2 sectlons, totallnc approx—"
. imately 900 acres (Figure 1). ' The watershed consists of hilly glacial ‘
- moraines and steep slopes along dralnaceways 80113 are primarily of the‘
. - 'Buse Assoclatlon, loamy, with thin surface layers, and are developlng in-

. glacial till. The Forman-Aastad- Parnell Assoc1at1on 'soils are on gently
‘ﬁeundulatlng to rolllng topography. 501ls are deep,vdara, well-drained to-
”‘imoderately well dralned loamy soils (Deuel County Agrlculture, 1967

= ». 33.)

Approx1mately 80 percent of the watershed is cropland prlnarlly TOoW crops ’fl_‘
and grains. The remalnlng 20 percent 1s pasture, con81st1ng malnly of o

'v;‘bluegrass, bluestem and brome grasses.5 -z

e'i"Lake Cochrane is p051tlored in an area of uncertaln geologlcal stratlgraphy
thubsurface dep051ts of sard and gravel may exist, ‘but extensive aqulfer

"~ recharge is doubtful (Kume, 1976). The high concentratlon of dissolved
‘;ifsollds indicate poor flushlng characteristics, Jet the stable water level

7 ';1mp11es groundwater recharce presumably emanatlng from deep hlgh—pressure

- clay springs which receive their source and pressure ‘from the morainic '
;,~h1ghlands to the west. The contrlbutlng and 1mmed1ate watersheds,;ﬂ;;.,are
. nearly of "equal size. \ However,‘ln 1976 sedlment dams were constructed in

- the lower reaches. of the major trlbutarles reducing the 1mmedlate watershed
' xby sixty. percent The relatively good TSI is. attrlbutable to- the insulatlng

v,f‘lcapacltles of the deep waters and the w1nd protectlon afforded by the surroun—'A

d’Lake Cochrane is one of the most severely developed lakes in the Coteau ﬂ,]'fq

‘dlstrlct - It is recommended therefore that in addition to- dredglng,,“i>’":

]fdwaste collectlon system te established.. Slphonlng of nutrlent—rlch botton
-Ewaater is recommended as a supplement to dredglng"*g \Lake Preserva,lon - ; -
7,_LReport ppS. 104—105) o R ; G

_VdﬁLake Cochrane has thlnly Nooded areas only on the south and- northeast shores ,'
- of the lake. Five small: sloughs are ‘also within the lLake Cochrane watershed,

?the largest’ about 30 acres in size. The three maJor inlets: prev1ouslv men-
ftloned are. 1ntermlttent dependlng on ‘sSnow ruroff and seasonal rains, ~

s although one of the draws contalns a good sprxng flow -The only outlet

~ for Lake- Cochrane is. located on the ‘southeast end of the lake. This natural
,jfloutlet flowed only durlng perlods of high: water, wwth overflow from the ‘lake
,<\3g01n0 down a gully, through several wetlands to. Florlda Creek, then 1o the
- Lac qui . Parle and Minnesota River dralnages However, about 20 .years ago
. this outlet was: filled durlno adjacent land development From that tlme

S until the summer of 1973, ‘when the Department 1nstalled a water control
ﬂ;iistructure on the site, water flowed’ from. the " lake only over. the- i1l area
:fjand down a roadslda ﬂluCh 1nto the ab ve' QLSLPJ“GJ draznﬂge syftcm,

"?The area around Lake Cochrane 1s 1nten 1vely farmed and good so:l conser—;n
v.;}vatlon 1s not alwajs used ThlS 51tuatlon has <ontr1bufed to sl]tatlon of




;v‘_the 1ake by w1nd and water erosion. Sllt dep031ts at the three problem L
- areas: discussed above measure at- least 12 inches in depth Fortunately,
;fﬁ;t appears that ‘incoming. wa*ers were not blgh in nutrlents, and pollution .
~1is not con51dered serious in. this regard.  The Department of Game, Fish
and Parks, in cooperation witn ‘the Denartment of Health and the East Dakota
e Conservancy Sub- District, conducted a survey in 1972 of sewage systems of
~the approx1mately 150 cabtins: that were on the lake. It was found that
~~ .only about a- doven cotzage owners were In v1olatlon of the County Zonlng
 Law, and that pollut101 from this source. was also mlnlmal probably because
7of 1ts above average d*pth (’or South Daﬁota 1akes) S " :

: ~Lake Cochrane was one of ten 1akes in South Daxota rated in, Prlorlty
S Group 1 by the Lake' Preservatlon—Restoration Commlttee This rating 1s‘
r;;based on a. number of factors, including depth, recharge quallty, flsherles :
- present, publlc accessibility and public use. The same Committee gave
. Lake Cochrane a ratlng of 56 on the Trophic . State Index, a rating from
~0-100" that prov1des an index of potential: nuisance algal bloom condltlons,
" this is one of the better ratlngs for all 1akes in the state (Lake

'”*Preservatlon Report, p.,66 )i

Other ratlngs glven by the Lake Preservatlon—Restoratlon Commlttee were"b7

Total D1ssolved SOlldS \TDS) —-——‘3000 (5 000 mg/llter 1s hlgh
: ST , : lO 000 is™ exce331ve for

T =g~’ B R fish production) T
"7’{Aqu1fer Connectlon“é e —,;—fopi ‘bas moderate ground water S
; s S DA : ‘recharge) S R

~,r‘7801l Dralnane '”dfﬁﬁ;f;fgf‘féQ—— Good ' R e
L Slepe s L e e 4.1, percent (on Immedlate Watershed) :
g 7Land Use‘~cef i ---= S0 (percent of land in Immediate

Watershed under cultlvatlon) :

ﬁﬁeExten31ve water sampllng of nake Cochrane has been accompllshed from 1976
fw;thru 1974 (op c1t 5 pps 203 204), and 11eld analysls shows the follow1ng

Total Alakallnlty ranges fron 167 to 530"*
- Ph range from 8.3 tc 8.8 SEELY

'~_, fagnesium range fron 543 to 521

S Total hardness ranse rron 107 to 485

,‘ygen, both summer and w1nter.iiﬁl

bf;Cochrane has malntalned adequate supplles of
*be;laVe

'lrnere has been no knosn flnuerkllrro- flsn 1n

Recreatlonal Aspect

bﬂ1Lake Cochrane is- w1de1y known, and 1nten31vely sed .as’a summer and wlnter,
"*recreatlon area. There are good all-weather roads 1ead1ng to the 1afe~x

. to the 1ake for ranv yeﬂrs, more than h“‘f of ‘the cottages are. owned. by
‘ef?Mrnnesota residents. Two re sorts are roca*ed on ‘the lake, but only ong
- of these prov1de boats and minnows for flshermen ~ This operator has had
" only two boats for hlre during the past ten years, due to- the preference
r';l“_ﬁ~h~of fr hermen to prov1de thcrr own boatk" 1d’motors o o

“l,from all directlons, and 1ts prox1m1tj to Mlnnesota has drawn non- re31dentsfff.
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: qﬂUntll 1972 there was only one small (1 5 acres) public access on: the 1aknfi”
A maintalned by the Department but two addltlonal swimming beaches were .
“-made avallable to the pub’ic by the two resorts located ‘on the lake I' e
.,[?1972 the Department purchased ‘25 acres of: land on the northwest corner flfiu
~of the lake for fishing access, and in 1974 the Parks Division acqulred g
. an addltlonal 174 acres of land on ‘the ‘north s1de of the lake. The Parks
;i‘”de1s1on now - prov1des a- swlmming beach with a /dock, and a boat ramp and
. dock intended exclusively for boaters. Development of ‘a 30—un1t campground~ﬂf,c‘
’;f;was begun 1n 1976 and 1* cheduled for completlon durlnw 1977 ' D

,Waterskllng is a popular pastlme for many boaters durlng the summer months, =
~sometimes hlnderlng fishermen on weekends. Camper unlts have overused the
~small access area avallable for the past six years Excellent catches of ;
e northern plke, walleye, ‘and bass are taken regularly from Lake Cochrane,‘ !"”
.f{;crapple provide fair to good flshlng -Small perch blueglll and sunfish
- are always. avallable in unlimited numbers. because of an overpopulatlon of
‘,i;these spec1es 1n the lake. ff,‘f,;_ru, fif,,lvs- : B ~ S

,fiaThe 1ake recelves heavy fishing pressure throughout the year, 1nclud1ng
" ice fishing during the winter months. Thererare usually from 25 to 35
’,;houses on: the lake durlng the w1nter season el

Past Management

Hfi*Lake Cochrane has beea managed as a northern plke, walleye panflsh_lake
E ‘for the: past twenty years Heavy ‘stocking ofladult northerns began in -
>:anl962 in a compromise effort to control. the: overpopulatlon of panfish.

. In that year 2,178 adult northern pike were planted and :an- addltlonal S
© 1,200 were stocked ‘during the three-year period 1966-68 (Table 1).° Durlng e
jf°;commerc1al ‘fish operations of Fish Lake in 1974 and 1976 a total of 166 =
gl’.]adult northerns ‘and 116 adult walleje were- transplanted to Lake Cochrane. ,-f_l

. Water levels in Fish Lake were very low durlng these years. = Some of the -
;‘.fg,northerns weighed from '12-16 pounds. ‘and the walleye ranged up to 4-5
- pounds. Several thousand flngerling Iorthern pike were also stocked .

~ . in the lake dur1n° this perlod ~and up tc the present time. So fishing:
,VQ*‘for northerns has been good to excellent at varlous times, although there e

© .was.a restriction on fishing for this spec1es durlng 1967- 1971, a flve-""”"

~year perlod ‘This: restr1ct10n was. part of - the overall program- deslgned
«,to allow predator specles to control the stunted populatlon of panf:sh

but. thls specles ‘has provided. faJr to good flshlng 1n Cochrane for a number

‘fawFalr +o excellent spawnlng areas are present 1n the lake for all flsh . :
"spec1es except northern plke, and 1t 1s assumed that natural reproduct:on

'7‘ﬁfalleye plke have ‘been suocked on: a three vearﬁplan durlng the past ten KQ,JAL'

??{“77years, prior to thls heavy stockln0 of flngerllng Walleye was made in .
.~ 1964, when 3, 000 were planted in Cochrane. Good to excellent fishing for -
f*i;walleves has been experlenced durlng this: ent:re perlod ~Largemouth bass.
fbwere stocked only three times during the past twenty years, but these -

o ffplantlngs have been quite effectlve, and good bass fishing has resulted
7}#}dur1ng the past six years, ‘at least. Bass were last stocked Jn 1970,
" There is no record on file. regardlng 1ntroduct10n of crappie in the lake, -
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. Table 1. Stocking record for Lake Cochrane, Deuel County.

 ; Yéér oo Northerp DiFeg }vfﬂféﬁWalleye Plke 7ﬁfﬁ ‘ fLéfgéﬁ6ﬁ£h'Bass i

,.'7*, 112 O 7,a f,ff;5aAd ,71557“‘
R0 FL v:'-%*1“i:;~‘1£,190'-100,~0 Fry

Cregr T mesoan e d om0 o
 }11962;7} )ff;[ f>i;1 790 iarmerhandle {  ,’f‘, | v ©

"Tffl964l;fﬂ;;;;**f‘ v 5 ooo Fé}??lf' .

cag7 ff 190 ooo

1975 *l”rf’éf 2,160 F Lall;Laf;f;*“350 ooovygg;;
i 400 OOO er: e R

"gyﬁ7;5dof§éi;j}H ,ff
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invoked spirited dlscusalons,,but a decision was
 would allow the Fisheries Division to proceed w1th eradication of the -
p:perch-blueglll fishery. However, ‘before field work began, strong opp051t10n
“to the eradlcatlon program: developed and the: plan was abandoned. A

compromise program was substituted whereby st0051ng of predator fish

‘1nc1ud1ng one tnat welghed 22 pounds.

~resulted in extensive b«nk erosior and polluflon

~ structure has kepf water levels very low in. the|
no flow out of the lake as of March 1980. A Minnesota landowner whose ]aﬂd
x'v damages of $1500.
A heavy growth of submerced aquatic plants has b

- particularly in the sha. 1ywer west end of the 1

Several publlc meetlngs and hearlngs were conducted by the: Department in £

1965 to explore the possibilities of eradlcatlod

iils replenlshlno the populatlons of most flsh preeent in the lake. Carp,‘p
~ bullhead and white suckers are found 1n Lake Cochrane but present no :
Vpartlcular problems at this t11e s ,

of 'stunted panfish pop—

~ulations in the lake. These meetings: .were sometlmes ‘controversial and

flnally reached that

(walleye, northern plke and black bass ) would eontrol the stunted panflsh
Emphasis was put on. stocking adult and flngerllng northern pike, with

panflsh populations were belng affected to an extent to justify costs of

was the main reason for- dropplng the experlment

stockings, . and protection: for the northerns. Average weight and size of

- the perch increased only slightly during the experlmental period, and this
‘Also, complete protectlon‘f‘;p

for the northern pike from fishing pressure was. /becoming more difficult,

due to increased ‘public apathy for the prodect

‘Vhen the lake was opened. -

to fishing of northerns on January 1, 1972, the Deuel County Izaak Walton.

~ Club held ‘a fishing contest on the opening date that was quite successful.
 More than 600 fishermen were estlmated on the lake at this time, and many
~ game fish, chiefly northern pike, were taken Flshlng for northerns was:

excellent for about 60 days, with many flsh 1n the lO 12 pound range taken,

Increased development of cottage sites around Lhe lake, Dartlcularly durlng
the 1960's, ‘brought about the formation of Lake Cochrane Improvement

; A53001at10n in 1965. Tnls active organization has:been helpful and instru-

|

" mental in bringing abcu alnumber: of beneflclal‘prograns effecting the lake.

Several years of above-: ormal precipitation and|| very high water levels

The Lake Cochrane Assoc‘atlon requested that t}e

|

of the lake in 1972.
Department of Game, Fish

© ‘and Parks 1nsta‘l a water cntrol structure on the natural outlet site on
~ the east side of the lake. Partial ‘payment was
- Association. Water level in the lake was pulled

nade by the Lake Cochrane

‘down approx1mately 20

normal annUal recipitaticn since the 1n°tdlla+lon of the weter contxol"

was flooded to -2 llrlted extent during the 197?‘
‘the Department for danabes, and after a court tr

provlem on Lake ‘Cochrans since :t least 194G (PE

above-mentloned ‘probably accelerated growth of |t
past three years of. low water Jevels in the lake
watez sklers apd boaters. ?‘ Durlnﬂ recent veaxs

lake, and there has been

drawdovn operation sued
ial in 1976, was awarded

een more or "2ss of a

&P report by Robert anh')" ;

ke. Silting problems
hese aquatics during the
, being a ‘hinderance to
beaver have established.

i complete protection from fishing prov1ded for the northerns. This program .
was in effect from 1966 to 1971, at which time 1t did not appear that the -

-

~inches; the nermarent water. level for the lake nas been set at 95.8. Below



}Public'heariﬁgs or meetingévaffegting Lake'Cobh#ané

~ Ordinance in 1972 has helped in the control of siltation, pollution, ey

some waterfowl hunting done in late fall, primarily on diving ducks, but

~ perch population remained constant until 1973; the average leng

,themsélveSuaibng'fhé‘iakeshéreinseveraiilpcatibns; doing some damage
4o trees; it is expected that these animals will leave the lake for more
suitable habitat when water levels stabilize. b e

‘ ‘have been held‘in
conjunction with the following'developments‘or'égtions:\,public access

:perlmeterﬁroad on NE end of lakeiin'l957; attempts to eradicate stunted
‘fish in 1964 and 1965; opening Qgilake?to northern pike fishing in 1972; .
_establishment of water ccntrol=spructure‘in~1973;[extension'of road around
west end of lake, with developmegt»of rearing;péhds'and'new park and boat
ramp area in 1976. A1l actions taken have been|in agreement with the Lake
- Cochrane Improvement,Association;}:Enactment,ofﬁa‘Deuel County Zoning

i

littering and other problemsvoécurring’at‘Lake‘Eochrane;fu

The lake is;used by migratory'water,birds botﬁ gpring énd fall.: There is =

tion and topography of the lake. The wooded areas around the lake provide =
good cover for a variety of migratory breeding [land birds. Heavy develop~ -

" the lake is not a good waterfowl‘hunting,aréa:Que'torlackJoffshore~vegeta;

‘ment of the 1akesh0refhasrlimited use of the lake by most mammals and game
- birds, bUt;deeri‘partridge and'pheasant;are:stetimes seen.. . & - ' Bt

Test hetting has Been carried out at Lake Cochrane during the following

years: 1959, 1962, 1968, 1971, 1973 and 1974. | Table 2 shows average

catch and average size for varicus‘species'(pég4frame,net)‘for the period

 1968-1976. This shows that the average size per fish for the stunted

; th per fish
increased from 6.15 inches to 7.4 inches in 1976. Percent of total ecatch
is difficult to evaluate, becauSevsmallyperchjaie not easily caught in
frame sets. Stunted pluegill-sunfish combined| shows that the percent of

" these species in the total catch'(frame'nets)?@éclined.considerably from

1973 to 1976. Black bass are seldom taken in|frame nets, but shoreline

seining in 1971 and 1976 indicated that baSSqupulations~arefmaintaining‘

- themselves quite well, a conclusion_alSOvverifigd by fishermen success

on this species during the period. Walleye pike are not taken in frame

- nets consistently and trends are'rather:diffiéult'to follow, but fair
" numbers of young-of-year walleye were taken i

in'trawling seines in July
‘and,Septenmer,l976 during survey work on a project designed to evaluate
walleye fry stocking in lakes with existing walleye populations (Federal
Aid Project 1514); ‘This study, including 5~Q§her lakes in the northeast,

~ will continue for a ten year period. _Plans arye for Lake Cochrane to

‘receive very heavy stocking of walleye fry onia three-year schedule, in.

" order to compare production from these plantings with production from

existing populations of walleye in other 1ake§{that will receive no hatchery -
fish. Average size of northern pike appears to remain stable. As nentioned

previously, it is assumed that there is little if any‘spawnlﬁg'ofgnOrtherns’

in Lake Cochrane, since shoreline development|has eliminated most of the -
1imitedispawning,habitat'thatfwas availab1e;ﬂor’this"speCies.f Crappie

populations appear to maintain themselves; average size of crappies taken .

~in frame nets has increased slightly from 1571 to 1976. Average cateh o
- per net has fluctuated over the years,.beingfparticularly high in 1971

x‘jf and-1973 test netting (this is typical for the species, where natural -
5productionTis'chqerned), e e S S

S
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"3ff2;QjReduce stunted panfi

. : -, Management

Lake Cochrane has been a ponular f’shlng area for many years The ex-

‘perienced fishermen go to Jcochrane for quality. walleye and black bass

fishing; the general publlc get more out of the crappie, and northern

pike fisheries. The stunted panfish species provide consistent fishing -
- for the: younosters, and +this population has also been utilized by the
- Department in re- StOCn]ﬂU winterkilled lakes. Emphasis should be put
. on maintaining the laxe f>r walleye-northern plﬂe and panfish, with
- regular stocking of black tass whenever possible. Every effort should be
. made to reduce the stunted panfish pooulatlons, thus increasing the
* average size and quality.of the fish available for the public. Test.

netting should be continued as in the past, and regular shoreline selnlng,,‘

or other methods, should be utilized to evaluate and monitor bass-crappie
‘ populatlons, about which comparatively little is ¥nown. Practically
‘nothing is known about angler success, other than casual observations

- made by the Conservation Officer. If money is available creel censuses

would be a valuable aid to management of the fisheries. The walleye
research study will not permit introduction of walleye fingerlings into
the lake during the study period, but fingerling northerns and poss1bly

| bass can be ralsed in the rearing ponds

"Demand ‘as expressed by Martln (Documentlng heeds for Flsh and Ulldllfe)

is defined as the opportunity goal (set by oouth Dakota at 6.5 user days/
year) multiplied by the census data within the adjacent 40 miles surround-

- ing the lake. The population within a 40—n;;e radius of Lake Cochrane is
98,220 people (about half live in Minnesota). The demand expressed at
- 6.5 times 98,220 is a proxected 648, 430 user- days. The supply provided"
- by a lake of 366 acres times 41.5 average” flgure for user days applied
"~ for South Dakota), and an adjusted 1at1tude of .75 (from Martin's formula)'~
- -gives us 11,391 user- -days with a minimum of two pounds of fish harvested
. per user day, The lake has a projected harvest of 22,782 pounds of fish
L Aannually, or 62 pourids of fish per surfaee ‘acre. ~

; DHWEDIATL PLA} oF MA}AGEﬂ?N” AND RHCOMMENDATIONS

l»VZContlnue Walleye S wdy begun in 1976, w1tn more lnformatlon obtalned |
ﬂ”ygon 51ze and population of adJAt £ish in tre lake. 2

sh ty use of these fish to restock w1nterkllled
ued ”+0051nc cf preddtor pec1es ) :

3
1o
"\

- lakes, and by cont

“3;_jMaLe full use of t.e twn rearing ponds to produce flngerllng flsh

4.ffCont1nue close watch ef no;lutlon sources.around the lake and on the o
“'watershed : o ‘ ' o

‘FUTURE VANAGEMENT

1. Contlnue test rettlng, w1th empha31s on galnlng nore 1nformat10n on

V,bass and crapple flsherles
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5.

~

'_Work closely with Parks- D1v151on to ensure safe dlstrloutlon of
;»;boatlng and camplng a<11v1ty on newly developed areas P

,Encourage -SCS and landowners to 1mplement good aﬂrlculuural cropplng fdl
‘practices to cut down soil erosion on the watershed and dralnages E
: enterlng the lake ,

ﬂDredglnc of 311tatxnr dep051ts inW& SW if possible

Establishment of 4 wdste collectlon system

RETERENGES

Deuel County Agr1culture, 1967. Sduth,Dakota’Crop,and.Livestook :

'aReportlng Service

 Lake Cochrane flle - O“f101al Records of’South Dakota Department of f:’ .

~ Game, Flsh and Parks (Nebster Offlce)

’,dMartin;aDale N.. - Docunentlng Needs for Flsh and Wlldllfe Expendltures.'
'1970‘ R SRR i v :

5 Off1c1al Records frox Clear Lake Offlce of 5011 Conservatlon Serv1ce,,4‘
:Department of Agrlculture R ,

‘State Lake Preservatlon Pommlttee, July 1977 A Plan for the Classl—
~iflcat10n Preservatlon-Restoratlon of Lakes in Northeastern South Dakota.
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. immediate shoreling is approximately 75% pasture-niyland. ] _
 About 50% is private land (Figure 2).. The entire'shoreline,is'madegup*offfinef

‘k_:DéuéI:Countyflg 7
by
* Bruce Harris'

. ORIGIN

7Bullhead Lake is'a;natural,.medium7Siéé laké cléssified éemi—permanent;irf

warmwater. It is one of three lakes in the immediate vicinity, (Round,

School and Bullhead) and manyvmaps‘refer'tofit'as,Two‘WoodS*Lake‘or;Twin~,

Lake. The Sioux Indians called the lake Chanonpa, which means Two Wobds,dT__jf

~ and used the area as a summer campground long before the white man came to o
‘TﬂDeu91!CQunty. ; ) : RENE PR B . L . E R SRR B

Bullhead Léke isﬂlbpafed five milés nofihvéndtho miles east of‘thé‘towhj :fﬁ
of Goodwin, Rome Township (Figure 1). Its boundaries are included in
Sections 10, 11, 1/ and 15, Township 17, Range 5G. It is a meandered lake -

. with'no majdrvinlet‘orjbutlet;'~Water.levels,are,maintained[from'a relatively
,,'small‘watershgd,totgling 1,900 acres,'and‘by,several‘springs that feed into -
the lake, primarily on the lake bottom.

‘ v v There appears to be underground flow
between School Lake and Bullhead lake, but this has.not been verified. During

~ periods of very high water levels Bullhead Lake flows into Round Lake, and_ ‘
- then Willow Creek into the Big Sioux drainage system. - Good access to the lake
. is provided on the northwest and northeast corners. Included in the lake's
" meandered zone on the south end is a slough that is about 100 acres in size.

. . This slough is a major source of pollution into the lake during high water
 periods (see comments below). The Department of Game, Fish and Parks owns .

most of the west side of the lake, and about one-half mile of lakeshore on

: the east,side.: o i - : R RN

PHYSICAL

Bullhead Lake has a surface area of 46> acres, with a maximum depth of 12 feet
and an average depth of 6 feet. Length of the shoreline is about three miles,
and the greatest length of the lake is Jne mile (Figure 2). The 1973 lake

survey indicates that 70% of the shoal waisr s-ils are sand, and 20% ara rubtle.

 Only-1% of the shoreline is ~overed with emergent, vegetation (Round Stem

Bullrush) but there is a large amount’ of submergent vegetation grOwingJinfphé B

~ lake (Potamogeton sp.) which is a problem for fishermen.

" The small watershed area (Figure 1) consists of 4C% pasture and haylands, 37%
- eroplands (primarily grain crops), 3% wocdlands (ash,ioak,‘boxelder,and;elm),“;g’

~and 1% feedlot. Eighty percent of the watershed 1: privately owned. The . -
and 25% woodland.
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i PLAMIMITERED LAKE ACREAGE
~Zo\ ACRES GRLATER THARS FEET

] ACRES GREATER THAN 10 FEET ‘ T 9,
TOTAL ACRE FEET - . . ... .. e a2
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.,‘sand and course, rocxy gravel The surroundlng uplands are Undulatlng to

e M

~hilly, pockmarked with ten small sloughs and marshy wetlands. Soils around‘_. g
‘Bullhead Lake are: characterlstlﬂally droushty, moderatel».candy to medium
‘;textured underlaln with gravel and course sand to a depth of L5 1nches.,‘]"

These soils are of. marglnal value for croplands, unless zarefully tilled.

"Bullhead Lake rests in the lower reaches of the Antelope Valley outwash
"dep031t and is a closed lake. -However, it is- positioned awop an area of

lsteep eastward topographlc decline. Underground seepage ' the east
apparently keeps the lake well flushed Both the contributing and the
gjlmmedlate watersheds are small, and recharge is prlmarlly from groundwater e

‘The moderate TSE may ‘be attrlbuted to nutrient release from the botton S

deposits. This lake has natural retentlon bas1ns on all sides and an 1mm°d’ate

~ watershed of minute proportlon. Direct- purchase of the remainder of this:

vlakes were. not ngen TuI ratlngs

1watershed (a substantial propotlon is currently owned by Game, Fish. and Parks)e,ufj'
would preserve this lake for generatlons to come - The local fundlnc base is
probably not sufficient to support dredging." (A Plan for the Classnflcatlon—ﬁllﬁ”
L-Preservatlon-Restoratlon of lakes in Northeastern South Dakota, pps.‘lOZ 103 B

- State Lake Preservatlon Commlttee 1977) SR : : o

;'The report of the State Lakes Preservatlon Commlttee ranks Bullhead Lake 1n ]

Group 2 among 200 lakes cla351f1ed in northeast South Dakota. This grouping
of '30 lakes is based, in part, on Trophic State Indexes and Typology ratings -

- worked up for each lake, and includes lakes Alice, Clear, Round. and School 1n'5lf”'
Deuel County. ‘Bullhead Lake is, overall, a much cleaner lake than any of the -

other Deuel County lakes listed in Group 2, and 1t can be assumed that it 1s s
one: of the better lakes among all 1lsted 1n that ,ategory : .

~The Trophlc State Index 3331gned to Bullhead Lako was 63 The TSI values, L
ranging from O—lOO “provide an index of potentlal nulsan"e algal bloom- condl-;‘ L

tions. Higher values indicate greater potential for nuisance algal blooms

: (op cit., p. 66). Lakes Cochrane and Alice (Deuel County) recieved TSI

ratings of 56, reflectlng better rantlngs 1n this regard >ther Deuel Councy

..

eLake Typology ratlngs, as used by the Lakes Preservatlon Commlttee (op.:éit-{yi |
- pps. 66- 70) 1s based on the follow1ng ‘ AP : T T

*"Total Dlssolved SOlldS (TDS; i 1200 (5000 mg/llter is hlPh ‘10, OOO is
excessive for fish proauctlon)

63 (based on scale of 1 to 100).
E (has extensive ground water recharge).
2 49 (the ration of Contrlbutlng Watershed .
‘ to lake area). , -

_'38011 Jralnage : Bl e E (Excellent)
- Slope ; e Gy A 2 nercent (on Immediate Watershed)

~ Land Use

IJTrophlc State -Index (TSI)
‘lAquL’er Connectlon :

'

is under cult1vatlon)

These ratlngs are above average for lakes in the Group 2 category, and verlfy
“the ClagSlfludthH of Bullhend Lake as one . of the better lakes in tne northeast

area of the state )

- 15 (15 percent of land in Immedlate Watcrshgurill
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" during periods of high water levels,
the lake,

0 TR S

As mentioned above, water qhality;cf-thé‘laké is possibly influenced by

nutrient releases from bottom deposits.

There is.direct

flow of nutrients

into the lake from pastured.cattle on the north,and?southéast ends of the

lake that is probablygnotvexcessive.,,At~thefpreséntftime thejmost‘detrimehtal‘ :

source of pollution to the lake 1s

and provides a fertile
the lake into the slough.

the 100 ac

spawning area for

, Yhen water levels drop,
Bullhead Lake, causing extra nutrient loads in the lake,

~stress to oxygen contents in the :

lake during the winter months.

re slough on the south end which,
allows heavily polluted waters to enter
rough fish that move from
the rough fish re-enter

and adding to further

This' situation

last occurred during the spring of 1972, resulting in very heavy growth of

emergent water plants during

‘polluted because the adjacent

_ the summer of 1972.
is a handicap to fishermen as well. Although not docum
probably came into the lake also in the spring of 1969,
‘record snowfalls during the winter of 1968-69. The sloug
landowner (Larson

“This heavy aquatic growth
ented, the slough waters
following runoff of -

h waters are heavily
Bros.) using the slough and

neafby‘uplands,(all within the meander line) grazes the area with dairy cattle

and uses the west side of the slough as a win
. The landowner was not receptive to suggestions tha
during the spring of
- cooperate in allowing a fish screen to be place
' This would not have prevented the infiltration of heavy se
which is the most.

be shut off from the Jake

the slough to the lake,
situation. Efforts by

. Water quality analysislinvl973 and 1974 indicates tha
at these ana

fertile (Table 1). It should be noted th
the influx of heavy nutrient loads

water quality,aﬁalysis‘is‘much needed.

¥
i

serious

ter feeding lot for his cattle.

t the waters of the slough' =
1972, although he agreed to .
d@ at the outlet of the lake.
diment loads from
problem presented Dby, this

the local Conservation Officer to alleviate this

situation in the spring of 1972 was unsuccessful. ,
t‘Bullhead;Lake:is véry -‘? ;
lysis were taken following

into the lake-as detailed above. Current

Table l; Water quality aﬂalysis for;Bullhead Lake,rbeﬁelkCounty*.' '

i

RS R=RW

3

: Baian , | Alkal. Cond. - p P No3-N NH3-

- Date NA K MG CA SO, Cl Cond. umhos TDS total ortho No2-N N ~ Nk-N
- 6/21/73 540 8.3 <.01 =<.00L. .04 O 1.6
110/12/73 614 11 .03 .01 .02 O 1.3

- 1/15/74 704 14.5 .05 0 .05 0 1.8
5/21/74 o 6l4 12 ~ .06 .01 .19 0 1.0
- 5/21/74 25 24 150 53 510 1l 311 1370. 940 .15 - 06 - -
-7/30/75 N - 630 12 .09 .01 .04 .21 ‘2.8

- 11/14/75 900 10 .18 .06 .04 0. 1.8

- 2/24/76 | 980 10 S ¥ .04 <.01 .02 O 2.89

T 01333 1443 ‘ ' i

%Classification-Preservation
© (p.202) - s

_Restoration of Lakes in Northe

v

astern South Dakota
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-and trapping activities are light at Bullhead Lake.

_Fishingifér‘walleye and perch has been fair to excéllent.bver the years, both

Winter oxygen tesﬁsrfdrkBullheéd Lake have been éafe»bui mafgihai (3.5-4.0 ppm)
- except for February 1972 and January 1977 when readings were 0.5 and 2.0 ppm,

respectively. Nevertheless, noticeable winterkill did not occur in the spring

- of 1972. - The only severe winterkill that has been documented in Bullhead Lake
came during the winter of 1976-77, when many lakes throughout the northeast - '

‘suffered heavy fish losses as a result of low water levels brought on by theﬁ

preceding three-year drought. Statements in various Bullhead Lake reports -
showing partial winterkill in 1968-69, 1969-70, and 1971-7Z are unconfirmed,

_ and were apparently based on the assumption that low oxygen readings will

bring about partial winterkill;f,Field?checks by the Deuel County Conservation
Officer did not indicate winterkill in 1971-72. In fact, fishing for walleye
pike was very good during the summers of 1969 and 1970. A reported winterkill
in 1955-56 is also questionable; no local fishermen can recall any winterkills
in Bullhead Lake during this period, although it is possible that the lake
may have suffered partial kills from time to time. As Bullhead Lake apparently -

‘receives most of its recharge from groundwater, these underground sources

probably provide adequate oxygen to bring fish through all but the most unusual
and severe circumstances, such as occurred during 1976-717. o o

RECREATTONAL ASPECTS

" Bullhead Lake is primarily utilized as a fishing lake by the public, but during

the past five years six cottages have been developed in the northeast corner
of the lake. There is good public access to the lake from the northwest and
on the east side where the Department owns large areas of land. A boat ramp
and toilets are provided by the Department on the northwest access area. One

would expect that the excellent sandy beaches would attract many picnickers,
but most of this activity is carried on,at;nearby'Round'Lake;'wherewpicnic

tables are available in addition to a boat ramp and toilets. Boating, hunting

summer and winter. It is interesting to note that two of the better summer
seasons for walleye fishing occurred during 1969 and 1970, following the

severe winter of 1968-69, when many lakes in the northeast suffered heavy =

winterkill. Waterfowl use the lake to some extent as a resting area, both

spring and fall, but Round and School lakes are more heavily utilized by:ducks‘ L
and geese at all seasons. ‘ ; S S . i

- PAST MANAGEMENT -
There afe no stocking recofds available priorwto 1961, When‘7,000‘adu1t‘perch'

were placed in Bullhead Lake. Northern pike were heavily stocked in 1962, but

~since that date all stocking has been directed towards management of the lake i
as a walleye-perch fishery, for which it is most suited. (Table 7.) Bullheads

have been found in the lake, at least since 1971, presumably introduced by

: misguided1orvcareiessr£ishermen,;bui“they have not.created any problems as of

“date. - Carp, buffalo and sucker populaticns were found in the lake in large -

numbers during moderately successful commercial fishing operations in Décember.

1976 (30,000 pounds removed ). The Tough fish probably entered the lake from
sRound’Lake;during high watef’levels~record¢d-in<thefspring of 1968, 1969 and .
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 Tab1gf2.; FiSh,sioékihgirécord/for,Bdllhea

d;Lake. =

",Speciest’,\ 

~Date

1961

1962
e
1964 ?i
064

1969

oh |
':1972 Jw ' 
173
1976l;
e
1978“:
o
‘1978

1979
1979

1962

‘Pereh
’,Noriher§ Pi£e :
| Northern7pigé54
Perch Tk
 .PerchV
7?:Walléye‘ﬁ i
,» 'wa;1eye
;fWalleyé ‘f
| Wailéye  
' :Perchv
:  Perqh
S  Pef¢h’

- Perch ‘

Walleye

- Crappie
Pérgh

Walleyé5 L

At

. Size

4

:Fry
’JHammérhgndle'
7 ‘_Aduitn o
‘fiFiﬁgefiing '
 , ‘Fingerlihg~~
 51‘Fr§, 
3 fingériing'
 ¥vFryil1‘
, i'Fiﬁgérlihg.&‘Adu1t“
© Adult e
| - Adu}%f 
Jﬂi:Aqulﬁfiﬂcf

Fingérlihgj‘lby

Adul"q | :
Adult

Fingerling

© . Number

250,900

486

,,9_15905} 
3,430

150,000

25,000

300,000

5,000

200

Coa80

300,000

BT
w0

302,000




-

again in 1972. These rough fish populations have ro adequate spawning habitat
in Bullhead Lake, but if they are able to move into the slough on the south
side of the lake they will have excellent spawning grounds. Commercial

- operations in 1976 were handicapped by a number of submerged trees and stumps =
in the lake. Bullhead Lake has regularly provided some of the better fishing

“in Deuel-COunty,;éxcept during,the«past‘B—year‘drOUght period.

M 7 B = oo .

MANAGEMENT

" Bullhead Lake suffered severe loss of fish during the winter of 1976-77. Some -
‘fish did survive, and 180 adult perch were stocked in the lake during June 1977. -
(Table 3.) Stocking should be restricted to walleye and perch, as in the past.
It is essential thatkevery‘effort be made to prevent rough fish movement to.
Bullhead during the spring runoff. All efforts'shouldfbe‘made~to‘preventf e
‘heavily polluted waters in the slough on 'the south end of Bullhead from flowing.
“into the lake. This can be done by building up the bank of the lake near - .
the overflow area into the slough. As the entire slough is meandered land,
_there should be no problem in working out an arrangment for access to the . ‘
_ lakeshore with the adjacent farmer. Test netting has been conducted resularly
at Bullhead Lake to check fish growth and reproduction. (Table 3 and 5.) -~

Demand, as expressed by Martin Documenting Needs for Fish and Wildlife) is
defined as the opportunity goal (set by South Dakota at 6.5‘user'days‘per‘year)
multiplied by the census data within the adjacent 40 miles surrounding the lake.
The population within a 40 mile radius of Bullhead ‘Lake is 77,700 people. The
demand, expressed at 6.5 times 77,700 is a projected 505,050 user days. The =
supply provided by a lake of 465 acres time 41.5 (an average figure for user =
days applied for South Dakota lakes) and an adjusted latitude of .75 (from
Martin's formula) gives us 14,473 user days, and a deficient of 63,227 user days
‘ammually. On the basis of 14,473 user days with a minimum of two pounds of - -
fish harvested per user day, the lake has a projected harvest of_28,946 pounds -

of fish annually, or 62 pounds of fish per surface acre.

" RECOMMENDATIONS ,

L. A fish screen, or complete blbcking;of¢the‘channe1 from‘Bullhead Lakg to

'~ Round Lake Shduld‘be‘effected.‘ ‘ o ‘ ‘ LR

. Any flow of watér'from tﬁeislough on £h§ south end of Bullhead Lake should
Hbe'Stopped with effective rebui1ding‘ofitheishore of the lake at that
location. - e R A R e ,

3. Stocking of perch and waliéye w111 be‘nécéssary to return the 1ake to_its 3
- former productivity. ‘ S ‘ A L
4. Regular test netting should be conducted to study growth rates and pro-
ductivity of the fishery. R FARERNEE S -

L
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Table 4. Size and Age of Fish in Bullhead Lake, 1975 Test Netting. . -

'fWélleye Pikeg 

f  j Northern Piké '

‘Yellow Perch

".Length ‘Weight~'vAgef’

98
id.;
204
0.5
; '10.‘67}’-
12.4
:i113;é57
,,‘1,3'.'6‘ .
20
29

222
i 240

: 25{2*2 

- 0.28
0.3
. 0.34

064

fﬁ;3;27~%

0. 32

1 0.38

0.64
0.0
-

0.98

3.7

- 5.50

~ Length” Weight Age ;
o ;+  |
1+

et

E
e
4 ] »
5y f.
P
2‘2+v

2+

A

>*

s o

" Length Weight  Age

o

- 6.0
6.4

6.4

6.6

. 7.8

0.4

0.14
0.12.

0.18

g
o1z

3

24

Q3+j; 
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Table 5. Fish age-class distribution‘ihiBallhead-Lake, 1975 test netting,>e

Species, ) 'Sampie Size ﬁ" Subsampie Size’ — No. Fish in Age-Group
s ' | L T I I WV
Valleyed Pike : 27  ] 18 | B _7,; 2 1 : 2
NorthernzPike* e g T e Ty . ‘ ,v‘ 1 e

| eYeilow Pérch | 29 . e R > 3

'*Northern Plke probably planted by sportsmen, no Department releases 31nce«'
- 1962. ; : : '

REFERENCES

jBullhead Lake file - Official- records of South Dakota Department of Game,"*

G Flsh and Parks (Webster Offlce)

,Martln, Dale Documentlna Needs for FlSh and Wlldllfe

Offlclal records from Clear Lake ozflce of Soil Conservatlon Serv1ce, Depart—
v ment of Agrlculture o o

'State Lakes_Preservation Committee. A PTan for the Cla551flcat10n, Preservatlon,
. and Restoration of Lakes in Northeastern South Dakota. - July 1977.
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= ;son SURVEY

An important part of determlnrng the p0551ble effects of 1ndividua1

septlc systems on a lake sucb as Cochrane or- Bullhead, is to examine the soil'

' types surroundlng the 1ake Wlth regards to 1t 'S sultabllity for acceptlng and'fh g

treatlng wastewater. The follow1ng document contalns informatlon about the

soil types and characterlstlcs, not only around Lake Cochrane ‘and Bullhead

: Lake, but for all of Deuel County.k The entlre document was 1ncluded because'

of the valuable 1nformat10n and 1nsrght it will prov1de for all the residents‘l;

of Deuel County along Wlth the 1nformatlon requlred to effectlvely plan waste ;ﬂi

'dlsposal needs for lakeshore property. f

The 5011 Conservatlon Servrce conducted a comprehen51ve survey around

”Lake Cochrane S0 that a more detalled survey could be 1ncluded in thls report,

than is ava1lab1e in the 8011 Interpretatlons Document. Tne soml survey

flndlngs Were that approx1mately 95% of the land 1mmed1ately adjacent to Lake

Cochrane were of the Forman—Aastad—Buse assocmatlon w1thcone area on. the ‘East

: end of the lake, the Sugar Sand Beach area,’composed entlrely of fine sand Wlth

a thln coverlng of 5011 The Forman—Aastad—Buse 8011 a 3011 that is 31milar
to the Forman—Aastad—Parnell 3011 Serles whlch is the predomlnant 3011 type

in the Lake Cochrane area, contalns a large amount of clay Whlch results in

a soil which is poorly sulted to conventlonal septlc system drain flelds. The

reason lor this is that the clay restrlcts the passage of water through the

5011 (low percolatlon rates),,therefore the draln fields must be considerably k

overs1zed to compensate for the slow dlspersal of water from the system.

o Detalls or the Mlnlmum and Max1mum recommended and allowable percolatlon rates‘

"~ are glven in the tables 1n the Soil Interpretatlons Documeut and the Prlvate "

Sewage‘Dlsposal System regulations.
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Bullhead Lake is surrounded entirely by Renshaw-Fordvllle soils. This'}

_is equally unsu1ted for Wastewater dlsposal systems but for dlfferent reasons.:,ef

Composed of sand and gravel with a thin layer of top s01l Renshaw—Fordv111e
has‘suchﬁauhlgh (rapld) percolatlon;rate, that;contamlnatlon of,the~shallowf'
aqhifer‘fremnseptiefdraintfields,éan easilfqoeeur.:'Forilakeside.development'
thlS could also 1ead to sewage pa551ng from the drain fleld almost directly

into Bullhead Lake Wlthout rece1v1ng adequate treatment by the s01l. " The:

, dangers in allow1ng the nutrlentsfcontalned 1n the’relatlvelyruntreated wastes

) to reach the lake 1s outllned in Sectlon l Bullhead Lake Sanltary Survey.

Due to the 3011 types whlch are 1ncompat1ble Wlth septlc system draln

~f1elds surroundlng both Lake Cochrane and Bullhead Lake, the Plannlng Com-'

m1351on pollcy of requlrlng holdlng tanks should be contlnued and in fact,

1s the only acceptable method of dlsposal for current and- future re51dents of

,,these two\lakes,f

soil type 1s the complete opp031te “of the 30113 surroundlng Lake Cochrane, and,ff



L e

N N SN NN R O N M SN DN W W N S BN R A

S0IL INTERPRETATIONS

ForvBroad‘PTaﬁning Purposes
 Based on‘ngeral Soil Map

MODEL RURAL DEVELOPMENT PROGRAM
- DISTRICT I
DEUEL '{COUNTY, SOUTH DAKOTA

”;‘PrEDéréd by

SOIL CONSERVATfON SERVICE ‘
UNITED STATES DEPARTMENT OF AGRICULTURE
Huron, South deota IREEER
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LIMItATIONS

The 1nformat1on conta1ned hereln 1s the best ava11ab]e est1mate of the

ispecific so11 propertxes The USer is caut1oned that for on- s1te con~"'
,:structwon more complete data shou]d be obta1ned through on- s1te deta1]ed

“f,1nvest19at1ons

HOW TO USE?THIS REPORT

The soi]s of Deuel  County ape shown on a generai»soil map:in. g

this report. It is a sma]] sca]e map on wh1ch the soil boundar1es have :

been drawn

This map can ‘be used to 1ocate broad tracts of land of 1nterest to 'f

gthe user After 1ocat1ng the tract of 1and of .nterest the soils sym—
: bois which 1dert1fy the genera] sox? assoc7at10ns on the tract are no»ed

~and used to ]ocate 1nrormat1on about the k1nds of 5011 and the su1ta-

b1]1ty of the 1and for d1fferent uses Use the soil assocxat1on synbo]-‘

and Tab]e 1, page 6. ’, o Th1s tab]e 11sts the soil assoc1a— '

t1on symbo]s, name of the 5011 assocmat1on, percent composwt1on of the :
magor sox]s in each 5011 assoc1at1on and rat1ngs of each of these major

.so115'.or selected 1and uses.

Fol1ou3no Tab1e 1 are rxp] nat1ons of the columns and 1nterﬁretat1ons o

of this tdbie uulG“ sheeus showing crwter1e used 1n ratlng soils for

sp°c1f’c tises are inc 1uden on pages ]‘ through 17,

A g]ossary of terms is included startlng on- page ]8

e Crnr'ﬂq! c:\r"‘ MAD

The genera1 soil map 1nc.uded w1th thms reporo shows the sow] asso-'?jf

‘ c1at10ns in Deuel County j A 5011 as,ocwat1on is a 1and5eape Lha» has“
‘a d1st1nct1ve proport1ona1 pattern of 50115 It norma]ly cons1sts of one

or more maJOr soxls and- at 1Ldbt one m1nor so11, and 1t 15 namned: foy the



GE} 4ERAL SOIL MAP LEGEND |
- DEUEL COUNTY SOUTH DAKOTA
SOIL ASSOCIATION

I

He]] dra1ned through very poor]y dralned 50115 formed 1n glac1a1 t111
and a]]uv1um on upiands and in depress1ons A yey

BY - Buse Assoc1at1on We1] dra1ned undulat1ng to h111y, 1oamy
50115

FU AA-BY - Forman- Aastad 8use Assoc1at10n We11 dra1ned and
moderate]y well drained, gently undu]at1ng to h1]]y, loamy soils
formed 1n 1oamy glacial till. L ‘,'

FU AA PA ~ Forman Aastad Parne]] Assoc1atzon Well- dralned and
moderately well drained loamy soils formed in 1oamy glacial till;
and very poor]y dralned 511ty and c]ayey soils in depress1ons '

- Fu- BY - Forman Buse Assoc1atlon Well- dra1ned, undu]at1ng to h111y,';
loamy 50113 formed 1n loamy g]ac1a1 il e

PF - Peever Association: Well- ~drained, nearly. 1eve1 to strong1y
s]op1ng, loamy s0ils formed 1n c]ayey g]acwa] ti11.

well dra1ned to moderate]y well drained 50115 formed 1n lToess and g1ac1a1nen'
AN on up]ands : : V ‘

KN BW-VS - Kranzburg Brook1ngs V1enna Assoc1at1on we11 -drained -
~ and moderately well drained, nearly level to gently undu]at1ng, 2
silty. 50115 formed 1n loess over g1ac1a1 till. :

SJ- NL - Singsaas-0ak Lake Assoc1at1on Ne]] dra1ned and moderate- L i
1y well drained, near]y Tevel to gently undulat1nq 311ty and ]oamy
soils. ,

VS~ LP'- Vienna L1smore'Assoc1ation “Well-drained and moderate]y
we]1 dra1ned, nearly level to undu]at1ng, 511ty 50115 :

Poor]y draxned s0ils foraed in a]luv1um, on battomlands.

LD - Lamoure Association:. Poor]y'dnafned, neér1y 1eve], si1ty‘soiis!'i

“Somewhat excess1ve1y drained and well drained 50113 ‘ormed in outwash

sed1ments, on terraces and outwash plains.

RL-FS - “‘Renshaw-Fore v11le Association: Somewhat excessively dtdunﬁdf "

. and well drained, nearly level to moderateiy steep, loamy soils that

. are sha]]ow and moderate]y deep over outwash sand and grave1

u. S Department of- Agr1cu1tur
- Soil Conferyaf1on Serv1ce ‘
o 1arch 19 ‘

Voo -
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. major soi]s The 50115 in one assoc1at1on may occur 1n another but 1n

;J}a d1fferent pattern

A map showing so11s assoc1at1ons is useful to peOple who want a gen-
,

:1era1 jdea of the 50115 in a county, who want to compare d\fferent parts :
. of a county, or who want to know the 1ocatlons of 1arge tracts that are ET,‘~~”"Z’
g»:e:su1tab1e for a certa1n k1nd of land use : JUCh a map is a useful genera]
k;gu1de in manag1ng a watershed, a uooded tract or a w1]d11fe area or in:

' :p]ann1ng eng1neer1ng works, recreat1ona] fac1]1t1es “and commun1ty deve1op- ,‘

ments It is not a su1tab]e map for p]ann1ng and management of a f1rm :

'Jdi or f1e1d or for se]ect1ng the exact ]ocat1on of a road bu11d1ng, or s1m—
'”,f11ar structure, because the so11s in any one assoc1at1on ord1nar11y d1ffer G

in s]ope depth, ston1ness, dralnage, and other character1st1cs that af-‘

fect the1r management The terms of texture used in the t1t1e of the

: ~vassoc1at1ons apply to the texture of the surface 1ayer
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('SOIL’INTERPRETATIONS .

- JABLE 1, "Interpretat1ons of Eng1neer1ng Propertwes of Soils" is an index .
. to su1tab111ty of soils for se]ected 1and uses. Su1tab1]1ty'1s 1nd1cated

in degrees of hazards or 11m1tat1ons - Stight, Moderate or Severe - and

one or more of the 11m1t1ng so11 character1st1cs or qual1t1es are c1ted

A severe ]1m1tau1on does not mean that the so11 is excluded from a spe—
| '~c1f1c Iand ‘use.  Soils hav1ng severe 11m1tat1ons requ1re more 1nputs to 7

;;overcome ]1m1tat10ns for some 1and uses

In se]ect1ng a s1te for a part1cu1ar use, the so1] 11m1tat1on rat1ngd

;g1ven a named kind of so11 wh11e 1mportant, is only one of the cr1ter1a

a user cons1ders Locat1on, land va1ues, aesthet1c va]ues, etc. are

;examp]es of other criteria. In some circumstances soil ]1mitations can
.'be mod1f1ed or removed 50 that the soil can be used safe]y for the inten-
,dedkuse. ;Forﬁthls reason somevkxnds of soil rated as severe can be5used

for the ihtended use. This is especially importanf,where‘good,sites are

scarce.

EXPLANATION OF TABLE 1

Interpretations of tng1neer1ng Propert1es

Table 1 con1a1ns se]ected 1nformat1on usefu] to those who p]an to

use 5011 sa*exxal in construct1on of 1oca1 roads and st reets, fouoda-/
S twons, excavatlons, san1tary 1and f11]s, sewage 1agoons, and sewage
‘hd1sposa] systems. Detr1menua1 or unde irable .Latures are empna51eed

C The rat1ngs and other 1nterpretat1ons in this table are based on est1mated;fsl

A

V‘Lrg ineering oroncwe10s of the so.ls& on availabis re)t data ant on—field]
S exper1ence The 1nformat1on is reasonab]y re]1able to depths of about: -
;ha feee." he fo1]ou1ng defines the items fow vs1ch.1nterpretauxons'have;d~

dad‘»}[beeh“expressed~, Items are'1dent1f1ed'by the,columnkhumbers of Table 1,
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5011 assoc1at1on and percent compos1t1on of major 50ils (CoTumn 1) o

| conta1ns the 501] association symbo]s used for the genera] soil map and

the percent compos1t1on of Lhe~ma30r sox1s~of each soil assoc1at1on The

;1tems in co]umns 2 through 8 are 5011 eva]uat1ons for the degree and
k1nd of 11m1tat10n for seven eng1neer1ng uses. An est1mated percentage

of degree of each 11m1tat10n is g1ven by se!ected uses for the asso-

; c1at10ns. Three,degrees*of su1tab1]1ty are‘used, S]}ght Moderate, and E
~ Severe. The kind of 1imitati0h‘that contributes to the suitability is

*giyenjfof1owing,the degree of limitation. Soil evaluations are given

only for the'major two or three soils of each soi]'association.

: Sepfic'tank absorption fields (Column 2) are the soi]»absorptfon"'h

' sr'systemsffor‘sewage disposal. It-iska‘subsurfaee tile system 1a1d‘in

such a way the effluent from a sept1c tank is d1str1buted un1form]y into

f‘ the natural 5011 Features affect1ng the rate and un1form1ty of d1s-"
'atr1but1on are permeability of 501] depth to bedrock f]oodlng, seasona1,~
f'“and annual ground water 1eve1 and 5011 slopes. A]so cons1dered 15 ‘the
rsopportunlty of contamination or po]]ut1on of - ]oca] subsurface water sup—

k ep]les The criteria used in eva]uat1ng 50115 for use as sept1c tank ab—,

"’{sorpt1on fwe]ds are given on Gulde Sheet 1

'Sewage Laqoons (Co]umn 3)’are shallow basins or lakes usedhtb ho]d :

o sewage for the time requ1red for bacterla] decompos1t1on Requirements
:for 1agoons are. ewofold, as a vesse1 for the 1mpounded area and as soil

z:~imater1a1 for the dam or dikes. Soil features affectinq are permeab111ty,_xf

1ocat1on of water +ab]e, suscept1b1]1ty to f]ood1ng, and 5011 s]ope

nCrxter1a used in eva1uat]ng s0ils for use as sewage 1agoons are,g1ven in

~ Guide Sheet 2.



A Sha]low Excavatwons (Co]umn 4)'ane'those'that require'soil’remova1'd

to a depth of 6 feet or ]ess Such uses 1nc1ude underground ut111ty 11nes

(p1pe]1nes, sewers, cab]es); cemeterles, san1tary 1andf111s, basements

and open . d1tches Add1t1ona1 cr1ter1a must be. cons1dered for spec1f1c S

'~bvuses such as p1pe]1nes or cemetertes Rat1ngs are based upon the work- t
o ab111ty of 5011 mater1a], s]opes, suscept1b111ty to sloughing or s]1d1nq, ”
*vawater (free water ~high water table or f]ood1ng), stones and sand or qra-
V.va1 See Gu1de Sheet 3 for cr1ter1a used in eva]uat1nq soils for sha]low d’

. /excavat1ons

Dwe171ngs with basements (Co]umn 5) refers to foundatwons for s1ng¥er

*ffam11y dwe1]1ngs and other bux]dlngs w1th s1m1|ar foundat1on requ1rementsa
4d?Wh11e the maln emphas1s is on eva]uat1on for foundatwons, other features -
';;iaffect1ng these s1tes are a]so cons1dered These 1nc1ude s]ope gradwents,s
';vf]oodwng and seasona] wetness, and depth ‘to bedrock and grave] EThe‘ ’ 5
. ,_propertles affect1ng foundat1ons 1nc]ude shearkstrength bearlng capac1ty;l o
"shrlnk swe]] p]ast1c1ty, ‘and den51ty Exc]uded from the. ratlng are T

X cons1derat1ons of s0il corros1on, suxtab111ty for sept1c tank absorpt1on

f1e1ds and ]andscaplng Cr1ter1a used to make these eva]uatlons are

1'"g1venvqnyeujde Sheet 4.

- San1tary Iand f111 -trench type (Co]uwn 6) is a trench type ’and f111 L

i w1th the excavated 5011 mater1a] to serve as b]anket and cover. Exca- -
"vat1ons for trench type 1andf1]1 is often 15 feet or more deep There o

. is often a need for geo]ogwca] 1nvestlgat1on when trenches are th1s deep

Rout1ne 5011 1nvest1gat1ons are normal]y conf1ned to less than 5 or. 6

' feet The ratxngs included here involve on1y those character1st1cs of 3“
khthe 5011 to about feet Soil qua]1t1es and character1st1cs used are 5

T depth to water tabTe, 5011 dralnaqe, f]ood1ng, permcab111ty, so1] s1ope, i d

a




and streets are g1ven 1n Gu1de Sheet 7

'texture, and depth to sand and grave] Cr1ter1a for trench type san1-r

B (

hftary Tandf1]1s are g1ven in Gu1de Sheet 5

' San1tary 1and f117 -area type (Co]umn 7) is a type of san1tary 1and

_f111 where refuse is p]aced on the surface of the so11 1n succe551ve 1"

‘”‘halayers The da1]y and f1na1 cover mater1a] genera]]y must be 1mported

A f1na] cover of 5011 mater1a1 at 1east 2 feet th1ck is placed over the

;f11] when lt 1s comp1eted Sox] propert1es to cons1der are. f]ood1ng, -

: depth to water tab]es, permeab111ty and soil s]ope Cons1derat1on 1s‘
Vw‘also g1ven to the probab1]1ty of contam1nat1on of water supp]1es E:See, .
'“Gu1de Sheet 6 for crlterla used in eva]uat1ng 50115 for use as are a

‘type of sanltary land fl]]s

Locai roads and streets (Co]umn 8) refers to 1mproved roads and

: streets hav1ng some kind of a]]—weather surfac1nq and are expected to
,:carry automob11e traft1c all year Exc]uded awe h1ghways des1gned for i

,fheavy trafftc The roads and streets are bu11t most]y from soil mater1als,

at hand and cuts and f111s are usua]]y less. than 6 feet Rat1ngs are

f made on qua11t1es and features that affect the stab1]1ty and load support—f
- 1n9 capac1ty, the workab1]1ty, and 1nc]ude s1te factors such as wet-~< E
,~'ness, f]ood1ng, slopes depth to bedrock, and re11ef as 1t affects cut o

'\and f1]1 Cr1ter1a used 1n eva]uatwng 50115 for use. as. local roadsk
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SINGLE PURPOSE: "thERP‘RETATIVE MAPS

_ S1ng]e purpose maps are used to show su1tab1]1ty of sow]s for a
,espec1f1c 1and use. Such a map is 1nterpreted from the genera] soil map
_and each of the maJor so11s of the so11 assoc1at1ons is rated as hav1ng

‘Sllght Moderate or Severe ]1m1tat1ons for the se]ected 1and ‘use.
These maps are coded to show the degree of su1tab111ty for a 1and use
kby Cross hatch The main purpose of s1ng1e purpose maps is to prOV1deh“h
a*a visual 1nd1cat1on of su1tab111ty for a 1and use. |
Tab]e 1 and the d1scuss1on in the fo]]ow1ng sect1ons g1ve the 1n-“ ‘

'eformat1on necessary to deve]op s1ng]e purpose maps
GUIDE SHEETS,FOR~SOIL{LIMITATION,RATINGS

The fo]]owxng Guide Sheets show the 5011 cr1ter1a that were used
for rat1ng the soils in ths report for use as:

. Septic tanL absorpt1on f1e]ds B , S
Sewage lagoons - ‘ e B ,

Shallow excavations L

. Dwellings with basements =~

. Trench-type sanitary land fills

. Area-type sanitary land fills

Local roads and streets :

N D WN —

B The guide sheets are inC]udedkto provide'the'reader with a better
- undekstanding of how the ratings7wehe'deterh1ned for the soils in thiS\
,report The cr1ter1a 1n these gu1de sheets were des1gned by eng1neers ~

- and 5011 sc1ent1sts of the 5011 Conservat1on Serv1ce

N,

aw

10
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“Percolation. rate | Faster than 45-60 nin/in. | Slower than
(Auger hole method) 45 min/in.Z/ R 60 min/in.
Depth to water table | More than | 48-72 in. : Less than
ST 24 - | 48 1n.
'j~Flo§ding : | Nome . R&ra ‘ | occasional

Slope : : | 0-8 pct | 8-15 pct | Hore than
, o o . ' 15 pct
lD@pth to hard rock, 4/ | More than , - 48-72 4in. . Less than ‘
- bedreck, or othar ' 72 An. R s as in.
impervious - ST b
- materials
‘Stoninees classd/ | 0 and 1 2 ' o3, 4;‘and,5 
: *Rgckiness clasoc™ s/  '0:f - 1 S ’ o2, 03, 4,

‘Guide‘Sheet 1.;-$oil‘lihitetioh ratings'for sep:ié tank absorption fielda

Degree of soil'iimita;ibﬁ'

Item affecting usa

V‘Sligh:; |  Hoderate “- ~,1‘iSevere'
Permgability’clasal/“‘i  Rapi¢Z/»‘ ,7 Lower endk‘ 'éodefately:
' ‘ | moderately | of moderate olowd/ end
~ rspid, and | | slow. ‘
. upper end : :

of moderate;

nydreulic conductivity rHore»than‘ | 1-0.6 in./hr vLeséithan‘
- rate : lkin.hri/ SR i X 0.6 in./hr
(Uhland cora method) RS : o ' : SR

~..or frequent

;&94‘5

1/ Class limits are the came as those auggelced by the doxk “Planning

;;Conference of the National Cooperacive Soil Survey. The limitation ratings

should be r*lated to the perzﬂability of soil layers at and bglow dppth of
the tile line. - . ; , S >

2/ Indicate by footnote where pollution is a hazard to wncar auppli@a.

:'j 123 ‘&rid;@‘: 5{:&iérld,'git*&5) ié()i&d Uﬁ.c"x wfi)Q&Y&’:tLly uhwt:;ia;i};l shitivy

; "még,have a'limitationfratihg of moderate.

5/ B&aed on the aﬂsumption that tile ia at a depth of 2 feet
J/ For class dafinitions see Soil Survey Hannal, PP- '216-223.




Guida‘Shsé: 2.--8011 1imitéti§ﬁ*r&tiggs for’géwage‘lagoous ,: A‘

Iten affecting use

~ TD£gfec offsoil‘liaiéationf‘-

5 Slight 

Mbderate,.

Severe

"Bép:hktojvster‘cabie‘,i |
| (seasonal or year-rouad)

| Hore than

60;10.,:

40-60 in.l/

Less then 1/ |

jréO'in;ﬁ

| Perneabilicy

Lasaf:ban :
-0.6 in./hr

0.6-2.0 in./hr

,Mosc than 2. .0
: 1n /hr

bepth to bodrock

"1f'Hora’th&n

60'10.:'

40-60 1in.

1 Léss'than
40 dn.

Slope ’

Lesé than

-2 pet

’2T7 pct

More tham

71 pet

Coarce fragments, less

1 by voluna

then 10 inches im ;
diaﬁeter.; percent,

>41Le53 than
20 pet s

20-50 pet -

More than ,

50 pet

Percent‘qf surface area

~coveraed by coarse freg-
‘ments pore than 10
inches in digeater

Less than
3 pct

3-15 pet.

More than
15 pet

Orgenic matter

|Less than

- 2. pet

2-15 pet

Eore'ﬁhan
15 pet

. ?londing 2/

None

‘| None 4‘

Soils qcﬁ-i;
joor oo

'.vflaoding';

. a’”\

- ¥ 2 : i
: ; - » ‘ ; ) . S g

§511 ‘groups (Unified)d/
- {(roted for uue msionly

aqifloor‘of savage

{ec, sc, cr,
- and CH

C? S€

. sp, OL, G,

and PT.

?/ D182u~"rd flnoding if it iq noz
the ptn ieas inqn aboﬁn 5 fevr.)

Sy i"idvﬂtl and the

;ikely

to enter

3/ For interpretations fOl mancrlax ,or emhankments see

 "gdikea,'pnd lavees

,l/ If the floor of the lageon is nearly impermeable matarial at least
jfeet thick disregard depth to watertanle : o ,

or damage the lagoon.

'Embankmencs;4*
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Cuida ohaot 3 —~Soil liuitation rutlnga for ﬂqalkou oxcavntln\n

Item affecting use

Degree of sofl limitation

Hddérdfu

drained, some-
~what - exccsaively
druined, and.
well drained

vell“drainpd

Slight Severe
i T 7 o R R e
‘Soil drainage class | Excessively Moderately %omcwhat poorlv

drained ‘poorly
drniﬂmd. ‘and
very poorly
drained

~Seasonal water table

Below a depth -

Between depths

“Above a depth

 excavatedl/, Z/i

types

of 60 in. cof 30 and 60 of 30 in,.
S in. i' L
~ Fidoéing  _ None Rare 'OcéauiOnéLly
e ‘ or frequent
‘Slépef f" VO—B'pct' 8-15 pet 1 More than 15
« : — pct -
: Textdré‘of s0{l to fsl,'sl,'l,'éll, ‘812/, cl, sc; cG/, sicﬁ/} 8,
- depth to be sicl, scl | all gravelly 1a; organic

.soils; all
very .gravelly
types ‘

@Deptﬁ tq;bcdrock2/

\ ’Hore«thaﬁ 60 {n. 40*60 in. "Less than 40 -
S R ) in: °
» Stoﬁiﬂésszclaaaﬁl” 0 a6d71 : v 3, 4, and 5
f Rmckinesu;clasn 0 1 DN SR ; and25

2k"::§/;

l/ Texture is uaed here as an Lndex to workabili v and sideuall stability

'2/ If soil contains a thick. fragipan
(but not inpoanible) to excavate with handtovlyg,
“by one satep unlcﬂs it 18 aevere,

Q/V If soil stands in vertical cuta 1ike loess

duripan

{nerease :hc

or other material difficult

mitation roLing

‘veduce rating to al{ght

kb#/ Uf thP soil {3 friable, as Are some kaolinitlc FulLUbUJ\(,’fLUU(?
rating to moderate. : )

5/ If bedrock ir soft enough so that it can be dug ocut with ordinary

: handtoola or. light equipment,
-and severe by one step.

EForytlass dcfinltionn:nce §2il;§9fﬂﬁiTﬁ39“ﬁf- poL o Le

_such-ag back hoes, ruduCL;lntJnyu of mg{v"ntw
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e Guide Shaet uy-—Soil 1imi.acionratinga for dwellings

1/

Itcm affec:ing;u2¢

Dagtee of soll liuitationzl

“ drained, wall

, - Slight = ' Moderate - Severa
Soil draingga'clesaéf Hith basemanta: With basepanta: With basemonts: -
kS i | Exceszively Moderately Somawhat ‘poorly

‘drained, poorly
drained, very
poorly draincd

“drained, gowewhat
excessively
dreinad, well 7"'

well drained

“droined ‘ ' S
Hithouw h.jw_m:gmx.u- Hithout basemants: ymm_bwm
- Excessively ‘1 Somewhat poorly Poorly drained,
~drained, somewhat. drained - c.very poorly

Jemcessively drained

‘draincd, ‘moder~ ’
“ately well drained {

“Seasonal ugter tabln

(Saasonal waans for
1 month or- =ore)

With bzscements: - | With basecments: ~Hith bascments:
“Balow a depth of | Below a depth of . -hAbove a’ depth of
60 in. 30 o o 30 dae

Hithou: basenentn. I'Hichout basements: | Without bascaenca'
Below a depth of _Below a depth of “Above a dbpth of

SRR 20 M 20 _in, 20 4n,
Flogding : Hone -~ 0 - None = L Rare, occaaionnl
: PR ! B B Lt or Frequen:
Slopa®/ 0-8 pct’ .o | 8-15 pct ‘More than 15 pct
Shrink-suall gptnn 2l 1Loy . .- |.Moderate - | High

,vUniziud soil group

ML, CL with PI®/

| ‘ ch, HK;/,OL;OH,
15 or wore ‘ N

Gd, GP, SH, SP,
GM, GC, SM, SC, CL

vith PIﬁl less

K S : Eban 15
Potential® frost e : S RN , ' ~

actionmj . ' Lov T Moderate : High }
ﬁmmw.;;lamﬁ’ 0 and 1 R - T, 4, and 3
Rockinens claasd/ 0 . ‘ Bt ' ’ | 2, 3, 4, snd 5

‘With basemants: With basements: With oasementy:

Depth to bodrockd/

‘ s : | "Hore than 60 in. "40-60 1n. Leae thcn_bo,in.
Hithout basements: | Without baaemcnts Without basemantao:
“Hore thean 40. In. “20-40 In. Tess than ZU in.

1/ ~If 0lopc limita are reduced 50 parcent, thia tzble can be used for

2 ‘Some soilec givan limfta:lom
sites. from tha ‘standpoint of csthetics bu: require wore . prepa.ntion or. =

,':evaluatin soil limitation for shopping centers and for. small {nduscrial buildings
Coedth foun ation .oquira:enta Aot excee 1

ng those of ordinary three- ntory duo‘lings.

rati 1i? of c:_\xsrsw or govers may be qcod_
maintenancae.

pp. 169-172.

,1;§/ -For . clans d=finitions ras Qcil Survyy Hnnual

- ment, ‘nuch as . backhoen, raduLa rntinqa o

& Pada*"simﬁ% Jisiin 50 pavcent xo" (hune noil.

cuccnp;ib‘e to hilla“' ﬂlippnxa :

: §j ;Upgruda to agd@ret@ Sf HH is largaly knolinicic, fr;able, and free Qf‘wica,'
6/ VPI n3oue plnsticitv 1&L!K ‘ ' k

. 7/ Uso ?hiu {ten only uhare frost pcnetra;es to
and whera soil is moiet during freering weather.

‘A:tion“ for guidance in dncarmining clnsaca

6/ ~fér;clﬂsskdgi.

9/ 1f bedrock ia foft cnoush go th

T .
e ‘b“q? .

aeuumed depth of footingz »
“See nac[ion 'Pocnntial Fromc -

at {t can be dug out with light pouer'édﬁipf
{ modernte srd severe by one’ step.
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:  leide.Sha§t,5.4fSofl‘liﬁitation'ratihgh éor,trenéh—sype,sanitary iandfillsili

Iten affecting dBe "

Degrée'of soil l{mitation

TSI{ghtZ7

J,

“Hoderate2/"

Severe

Depth to ‘seasonal
“high water table

‘Not claga dﬂtermining if
rmore:than 72 in.

‘chss;cﬁaﬁ 72 40,

'Soil drainege class

Excessively drained,

gomewhat: excansively
drained, well
drained, and aomeé/.

‘poderately well

1. drained

‘Somewhat poorly
' drained and
aome3/ moderately
‘well drained

Poorly drained and
very poorly
~ drained

vJ;Slope

"quodiné : HOne:  Rare Occasional or
‘ o S i S frequent = .
Permynbilityal Less than 2.0 in./h:]'i¢§s than Z.Oftn;/ﬁr More than 2.0 ih./hrf,V
| 0-15 pet | 15-25 pet More than 25 pet

Soil tcxturaé/
(dominant to a

Sandy loom, loam,

silt losm, sandy

Silty clay loamé/
~clay ‘loam, :

- Silty clay, clay,

nuck, peat,

depth of 60 in.) clay loam = i'sandy clay, = gravel, sand -

B iy ‘ “"loamy -sand - ’
|Depth to |Hard - More than 72 in. More than 72 in. Lesa than 72 in.
bedrock [Rippabla ‘More than 60 in: Less than 50 in.. ”Less than 60 in,

f Stoniness class?/ 0 and 1 2 S "3, 4, and 5
Rockinaas.dlaaal/ o S0

1, 2,°3,°4, mnd 5

1/ ‘Based on goil depth (5 6 feat) commonly

invéatigatéd in making soil surveys.

L

2/ If prohability io high that the: aoil material to a-depth of 10~15 fee: will noﬁ

alter a rating of slight or moderate, indicate this by an- appropriate footnote, such

as "Probably olizght to a depth of 12 feet'" or "Probably moderate to a dcpth of

...__.J-—.

12 feet.f

& 3/, Soil drainage clrsses do not correlate exactly
-The overlap of moderately well drained soils into two limitation classcs:
“allows some of the wetter moderately wall drained noile (moatly in the Northpaac)

to. be given a limitntion ratin? of modpratc , . S

tzble:

,{5/ P‘ f’pﬂi« a‘ﬂ’*m

f" ‘-

otl to 1;,de povenent of leachate frewm the
-may -not. reflact a: liQICa£101 in arid and aemxarid arecas.

with depth to nanson31 vn:ér'

;3ﬁdfillg;

' 5/ R»flecta aasa. of diqning and moving (workabiliLy) and Crafficabillty in

‘the immediuce areca of tha tranch wHere thcre may not be Burfaced roads.

6/ Soils high 1n expaneive cluys may need to be given a limitation rating of

'~f;’aevere :

. Z/fVFOS tlgﬁﬁ def*ni*ioha gea \011 Survey Manual, PP 16223,
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quide Sh?c; 6.--S0il limitation rdtingaﬂfor aragftYpa sénitary landfilis“

 LItem_éfféct1ng use

~ Dagree of soil limitation

4

Slight :Mbdefatc Severe
Dépth‘to‘gagganaii/  Hore thaa 60 in,  V;b0—60vin. Less than,60 '
‘water tabla o : ' * in,

'iSoil drainaga_/

. Exceasivaly

Poorly drained

: Somewhat poorly .
" classg drainead, somawhvt drained ~end very
xceaaivmly e : ‘poorly drained
drained, wall S
drained, and
: modarately va1l
~drained
Plooding Hona ‘Rare Occasjonal or

requent’

Petumabilit&gf,

than

“Not-clasa dete*mining if 1emn

2 inm. /hr 7

‘.Hnrefthén* ,

"Slopaf

0-8 pet

8fl$ipct

More thén
15 pet

2/ B*flecte
lenéfills, uay

1/ Rgf}ecta iafluaﬂca of wetness on oparation of equipment.

abilit? of tha soil to retard movenent of laachate from
not reflact a l imitation in arid snd semiarid areas.

PO
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‘4yqdidek5hcc;‘ 7;--8611 linitation ratings for local roads end streets

1/ For clana definitiona poa’ Soil Survey Nanual, pp. 169~ -172.

2/ If bedrock 10 soft enough oo that it can be. dug with light ‘pouver: equipment'

[ D@zraa of" soil lim[tation . )
Slight N _Moderate Severe
Soilldréinﬁgo claaa}J . Exr*aua»cly drained - }Spméﬂh#t poorly | Poorly drained
e . kaohsuhat‘cxceosivaly‘ ~ drained -and very poorly
“drained, well drained, | SN draincd
‘end moderately wall
: . L ~drainad S o = :
Flooding | Home | Soils flooded |Soils flooded
. B . o S ol less than once |[rmore than once
, ; ‘ : - in 5 years 1in. 5 years-
Slope . jo-sper | g-15 pec More than 15 pct
Depth o badroc‘g/ | Hore than 40 in. | 20-40. 1n. Less than 20 in.
Subgrade2 3/ ' ” : T SO 1 :

a. AASHO group index4/ | 0-4 : . 5-8 . |More thsn 8
b. Unifled soll group | GW, Ge, sy sP, cn,,~,‘ | cL with p18/ CL with P18/ 15
e g | e, SH_) sc_ | less than-15, or_rore, CH,

, , LA | wmy?/, oH, oL, Pt
Shrink-awell potential‘34,Lou ' S B ‘lHoderatk : High
Susceptibilic to  {Low ,!  ‘ ,‘ : ~:,,Msdpfate e High

frost action® o : : R ‘ :
|Stonineas claae?/ 0,1, end 2~ = |13 & and 5
Pockineaa class 2 s/ o0 : 2 3 A, and 5

and is rippable by machiuary, raduce li*itation ratings of mnderatm and severe.

by one step.

3/ Uge. AASHO Group Index vnlues if available fzon laboratoxy ccaca, ocherwi

‘use the eutimated Uaified soil groups.

4/ Uae Group Index valuea according to AASHO nwoignation M 145-é9 and M 145-651;
for tost sollz with srous fads values baleov zuOUL 8, both ACﬂighat;Gﬁ’ (methnde)
glve 1o nuAta nearly onuuéh ﬂltgo to ba ceousidar vd alihe for the nurpose of ‘this guidv

S/ Downgrade lim itation rating to moderate if content of fines 10 more than about

‘30 percent.

§/, P noens plﬁ;:“ci“\ Ands

-

an” frvn,\r L’~ﬂg

7/ Upgrrde l‘miCation roting tb g@detgsg»if ﬁﬁria largely kaolinitic, friable7

8/ - Use thio {ten only where froat penetrateo below the paved

‘\.lnyat and whara moipnture Crunnpor:nbla by capillary ovemant s
‘ice lenges dt the ircezing front. Sca section "Potential Frost

in dﬂrbrrl*i"g clanneny

»

or hnrdened surface
sufficient to form =
Action” for guidance

97 quicinsa*dafinltﬁbha cra ol Sﬁrvqykﬁanual{ Pp. 216-223.
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',Drainager- the remova] ot'water byinatural'or artificia] means;

"'*[GLQ'SSARY OF TERMS

|

:hBear1ng Capac1ty - the ]oad support1ng strength of- a so11
’,Bedrock - the so11d rock under]y1ng 50115 that ‘has not been weathered

‘~,C1ay : as a 5011 separate, the m1nera1 5011 particles less than 0.002

mm. in d1ameter As a soil textural class, soil material that 1is
40 percent or more c]ay, 1ess than 45 percent sand, and 1ess than
40 percent s11t ‘ : . :

‘fﬁC]ayey - conta1n1ng 1arge amounts of c]ay or havxng properties. swm11ar f~

to those of clay.

C]ay Loam - so0il mater1a] that contaxns 27 to 40 percent c]ay and 20 to B

45 percent sand.

'7-Coarse Texture - the texture exh1b1ted by sand, loamy sands,fand"sandy,;fii

1oams, except very f1ne sandy ]oams

Deposats —‘mater1a1 ]eft in a new pos1t1on by a natura] transport1ng

. agent such as wxnd water, 1ce or grav1ty or by the act1v1ty of
- man. : : _ : ; .

d;"Dra1nage C]ass - the rate of remova] or extent of removal of water from

the 5011 Elght dra1nage classes are recogn1zed

Very poor]y dra1ned or ponded - water is removed so slowly
~ that the soil remains water 1ogoed or covered w*th water throuqh-‘*
!OUL most of the year.. e :

»,Poor1y dra1ned - water is removed o) s]ow]y that the sox] remains
'~‘wet throughout most of the year - ;

~ Somewhat poorly drained - watct is remoxed S]Ole so that the
-~ soil is wet through certaxn times of the year.

. Moderately we]l dra1ned~— water is removed at a rate. that thef,x
v‘so11 is moist for 51gn1f1cant per1ods of t1me ‘

_ ,,Ve]1 drawnod - water is: remd\ed at a rate that moqt 0nerat1ons axe‘,
~not ha wz o i) :s‘:;‘z'“ e : : »

Somewhat excess1ve]y dra1ned - water is removed at a rapid rate so
— that a moisture dcf1c1t aowenhat .arger han noxmal exxst> :

Exce,s1ve1y dra1ned - water is removed from the 50115 at a very rap1d”‘;"

4‘«‘rate S0 that a 1arqe mo1sture def1c1t ex1sts
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Flne Texture - cons1st1ng of or conta1n1ng ]azge quant1tles of the fine
fract1ons particularly of s1]t and c1ay (Inc]udes 511ty c]ay and
clay textura] classes. ) »

kFlne Sandy Loam - 5011 mater1a1 that ‘contains either 20 percent c]ay or

less, and the percentage of silt plus twice the percentage of c]ay‘
exceeds 30, and 52 percent sand. -The sand fraction consists of
30 percent or more fine sand and less than 30 percent very fine eand
or between. ]5 and 30 percent very coarse, coarse, and medium sand.

Frost Heave - the formation of 1ce crystais in voids of the soil that

expand- the volume of the 5011

G]ac1a] Drlft - rock debris that has been transported by glaciers, and
" deposited, either directly from the ice or from the meltwater.
The debr1s may or may not be heterogeneous

‘Glac1a1 T111 - unstratified g]ac1a1 dr1ft depos1ted directly by the jce

- and consisting of c]ay, sand grave] and bou1ders 1neerm1ng1ed 1n
any proport1on ‘ e : :

Glacial Outwash - the material moved by g]ac1ers and subsequent]y sorted

and- deposwted by streams f]ow1ng from the we1t1nq ice.

- Gravel - rounded or part1a1]y rounded rock fragments 2 mm.  to 3 1nches

in size.
Interna]'Drainage_— the downward movement of water through the soil;‘

Interpretations, soil - the science and art of explaining the meaning or
s1gn1f1cance of basic soils 1nfornat1on for various land uses.

L1qu1d L1m1t and Plastic Index - ]1qu1d 11m1t and p]ast1c index re]ate
to soil moisture and prov1de important clues to soil behavior. If
water is added to a dry soil containing at least some clay or silt,
the soil will become plastic. The moisture content at which the
soil just becomes plastic is. the plastic limit. This limit is
needed to. compu te the p1a5t1c11y dindex. If more water is added,
the soil will become fluids. The moisture content at which the
soil changes from a plastic to a fluid state is the liquid limit.

~The differences between the liguid limit and the p]ast1c Timit is
the plasticity index - the range over \n,en the soil is p! stic.

. Loam --s0il material w1th 7 to 27 nercent c]ay, 28 to 50 percent s11t

~end 1ess than 52 perc ent sand.

:, Loamy Sand - 5011 mater1a] that contains at the upper 1imit 85 to 90

percent sand, and the percentage of silt p]us 1.5 times the percen-
tace of clay is not less than 15; at the lou 11nxf it contains
not- less than 70 to 85 percent sand, and 11@ QPILLnIdGe of silt
p]us tw1ce the percentage df c1ay does not exceed 30.

Loamy Texture —~1ntermed1ate in texture and U!Pp01t1LS between fine- tcx—

tured and coarse-textured soils. Includes very fine sand loam, -
silt loam, and loam textures. :

19
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Parent Mater1a1 - the unconso]1dated and more or 1ess chem1ca11y weathered
“mineral or organic matter from whlch the 5011 is deve]oped by ped—-
ogen1c processes : e ,

Permeab111ty - the ease. w1th wh1ch gases, 11qu1ds or p]ant roots pene—‘”
trate or move through a bu]k mass of 5011 or a Iayer of 501]

Permeab1\1ty classes

Jess than 06finChe$ per hour

~7Very slow -

Slow - - .06 to .2 inches per hour
'Moderately slow - .2 to .6 inches per hour
Moderate - .6 to 2. inches per hour

- Moderately rap1d - 2. to 6. inches per hour
~ Rapid - 6. to 20. inches per hour
,Very rap1d - More than»20 ~inches’per»hour

:P1p1ng - the format1on of subterranean vo1ds or tunne]s in 5011 mater1a1.

' P]ast1c'Index - (See def1n1t1on for L1qu1d Limit and P]ast1c Index).

Plastic L1m1t - the minimum mo1sture percentaqe by ne1ght soil at which
a sma]1 samp1e of 5011 mater1a] can. be deformed w1thout rupture

"Prof11e, 501],_ a vert1ca1 sectlon of the soil through a?] its hor1—,f

zons and extend1ng into the parent mater1a1

e Sand - a 5011 part]cle between 0 05 and 2.0 mm. in diameter.

Sandy 5011 - s0il conta1n1ng a. 1arge amount of sand Includes sand

except ]oamy very flne sand.

Sandy Loam - soil mater1a1 that contaxns e1ther 20 percent c]ay or

‘less and the percentase of silt plus twice the amount of clay ex- -
ceeds 30, and 52 percent or more sand; or less than 7 percent c1ay,'j
1ess than 50 percent 51]t “and between 43 and 52 pereent sand. i

S11t - a 5011 separate cons1%t1ng of part1c]es between 0. Og and 0 002 mmf°v}*i

in cqu1va1ent dxameter

Silt loam - 5011 mcie)1a1 that ernta1ns 50 percent or more silt and 12
to- 27, percent ciay o: 50 LQ FJ parcen silt and }era than 12 per
cent c]ay S ;

fS1lty Clay Loam - 5011 material that conta1ns 27 to 40 pP)Lth clay and f-ff'

Tess than 20 percent sand

Silty Clavf— a soil texture that conta1ns 40 percent or more c]ay and

s

ALY ey v Sy . -
Lk ‘Li'.:‘: ¢ :;Jfl‘f'; HOR AT \| AR R

b =S10pe - the r1se and fa]] of the 1and surface mLasured in percent

Shapes of s]Ope

Concave - s]opes that are d1sh shaped
Conve V[— slopes that are ‘rounded in eha;
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‘,tStabwllty - the abi 11ty of a 3011 LO reswst s]1ppage or 511d1ng

Subso11 - that part of tho 5011 be]ow the surface 5011 and above the sub-t
~ stratum. S Lo S el o

>~Substratum substrata, under1y1ng mater1als - that part of the 5011 be]ow'

the sub5011, common]y the parent mater1a1

~Surface So1], surface 1ayer - that port1on of the 5011 that overlies the

subsoil 1a/e Generally includes. that portion with h1ghest amount :
of organic matter and the most weathered part of the soil. - Some- e
t1mes used 1nterchangeab]y w1th ‘topsoil. ‘

Terrace . (geo]oglcal) - an old a]]uv1a1 pla;n ord1nar11y flat or undu]at—

- ing, bordering a river, a lake, or the sea. Stream terraces are
frequently called second bottoms as contrasted to flood p1a1ns
~and are se]dom subject to- overf]ow :

Water Tab]e - the highest part of the 5011 or underlying rock mater1a1;,

that is wholly saturated with water. In some places, an upper or
perched water table may be separated from a 1ower one by a dry ‘
zone i t
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% COhﬁvIENTS' AND R‘EiC‘OI’fI‘MENDATlONS
A brlef review of the 1nformat10P contained in the previous sections and

the Appendix is as follovs'

| 1.) The sanltary surveys of Lake Cochrane,and BullheadiLake‘indlcate"
that hoth lakes are relativelv‘free'fromkSeptic,tahk discharges, Cochrane due
to[the efforts of the,Planning Commission reqdiring holding tanks forlnew
constructlon, (also requlred by State regulatlons), and Bullhead because ‘the
1ake has yet to be heavily developed.r The lakes themselves are vastly differ;
ent in nature, Bullhead is a shallow lake, typlcal to the Coteau area, Whereas
Cochrane is one of the deepest natural bodles of water«found in South Dakota.‘
Slnce thlS greater depth glves Cochrane a considerably hlgher volume to surface
area and volum° to shorellne ratio than Bullhead Lake, Cochrane is able to

absorb far more nutrlents w1thout show1ng any visible effects. This is why

Bullhead is a more eutrophic lake than,Cochrane is, (see Sectlon 1 Bullhead

Lake;Sanitary,Surveyj, even though Cochranenreceives,far more nutrients through
residential and recreational use than Bullhead does.

~2.) The Game, Fish and Park's Lake Management Plans deal With}bothllakes :

| primarily from a.fisheries-standpoint; 'Game,~Fishrand Parks rate Bullheadiand

Cochrane as‘tWo'offthe lakes in Deuel County beSt suited for fishing and other

water recreatlon on the ba31s of water quallty monitoring and phy31cal aspects,

- of the lakes Which relate to Game,,Fish and'Parks interests. The Lake Cochrane'

ManagementfPlan also refers to several sediment ttraps on the perimeter of the

klake, sections Of the final repOrt on the retention structures are included in
~ the Appendlx. This document, (Sediment Trap Report), prov1des insight into an.

;”aspect of lake preservatlon as important as proper septic tank practices, pre—~'>

ventlon,of sedlmentatlon,and nutrlf;catlon from streams,whlch,feed the lahe,kand

fromdrun%offfduring rain storms and snow melt. Additional Game, Fish and ?arhs"

~ comments and,recommendations'are'well outlined in the Lake Management Plans.



3 ) Soil Lypes surrounding both 1akes are. unsuited for convent10na1 sew-

age treatment. In Bullhead Lake s case the soil is too coarse, with a resultlng

vrapid percolatlon through the 5011 Whlch could result in contaminatlon of the '

lake and'the aquifer. The soil around Lake Cochrane contains such a large amountv
of clay that draln fields and seepage plts'cannot disperse the wastewater rapidlyd
enough to be effective. In speclal cases, such as the resort on/Lake Cochrane,
where Water useage creates a volume of waste that cannot be economically’stored
in a holding tank and where Suff1c1ent‘1and ex1sts to construct an on-site treat—
ment system,rspecialiaed Wastewater disposal facilltles can be designed and
1nstalled. : e |

'The‘recommendations that are offered‘asfa'result of,information received>r~r
from the surveY‘and'a'review offthe information!providedfbyvall agencies and
organlzatlons 1nvolved are as follows. | | -

1. ) The Deuel County Plannlng Commission should contlnue it's pollcy of

requ1r1n0 holdlng tanks for lake51de dwellings. ‘ he legislation to uphold thlS

policy 1s found in the Private Sewage Disposal Reg;lations under minimum and

and max1mum allowable percolatlon rates, minimum lot s1ze requirements, minimum

irequlred dlstance from wells and ‘the Wastewater, and several other specifications ,

detailed in the regulations. The enforcement of the Prlvate Sewag~,Dlsposal

Regulations is dlfflcult for the Department of Water and Natural Resources due
to 11m1ted staff and we hope that the Deuel County Plannlng Comm1531on w1ll
rev1ew all new bulldlng permits for conformlty to our requirements, and along
w1th the Lake Assoclatlons encourage owners. of ex1st1ng systems to upgrade

their current wastewater dlsposal fac111ties to mlnimum standards if they have 5

not alreadv done so.,

2. ) Further study is needed to determlne 1f nutrification and sediment— S

‘ation from run—off has been effectively controlled by the sedlment traps on



,LakeiCochrane andﬂiffany major problenSNexist,intullheadfs Watershed.; In

any event, the Plannlng Comm1551on should work w1th the agencies w1th Soil
Conservatlon Programs (SCS ASCS DWNR GF & P) and the area 1andowners in.

the,watershedssand instltute Best‘Management'Practlces:(BMP(s),on as~much o

land in the watersheds as possibleJ"Any‘andjall actiOnftaken to prevent. sed-

1ment and " nutrlents from reachmng the lakes, both from agricultural land and
lakeshore lots w111 lead to 1mprovenents in water quallty. |

In conclusion, there are no;major changeS‘in‘policy'requiredrfor‘planning
of future developments around e1ther laPe, or any ex1st1ng problems whlch con—',
stltute a .serious threat to Lake Cochrane or Bullhead Lake° The 1tems noted :
from the septlc‘tank surveys and from several fleld surveys that are: a cause’
for concern' draln fields too close to the lake, wells, or aqulfer, pit pr1v1es"

poor land management, etc., are all 1solated cases, few in number and relatlvely'

minor as a threat to,water quallty° However, even mlnor problems should be

corrected whenever detected, and hopefully thlstreport;w1ll prov1de'some baslc_ﬂ

education and insight dinto lake preservation‘which will encourage“pebple to

~care enough to correct any env1ronmentally unsafe systems or practices they

may- be u51ng. SIf all persons 1nvolved w1th Lake Cochrane and Bullhead Lake"
the lake re31dents, nonres1dents, landowners, local, county and ‘State offlcials,—

do thelr part to protect the lakes, they will be enjoyed for many years to come,
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ENVIRONMENTAL PROTECTION DEPARIHENT L
CHAPTER 34 04101

PRIVATE SEWAGE DISPOSAL SYSTEMS -

Definitions.

 Disposal Bystems comply with rules.. T
. Private systems prohibited when public disposa

available.
Sewage not to be ‘discharged into unused wells

;- Sewage to receive primary treatment prior to d

- absorption system.
Disposal systems to be used where water systex

Abandoned systems to be disconnected and fille
tSewage not allowed to surface on ground.

Drainage not to enter disposal systems.

Systems not to be less than four feet above gr

Systems not be to within one hundred feet of 1

. or impoundments.
 Cesspools prohibited. : o
Distance of well, spring or cistern from seepa

absorption systems, pit privies, barnyard or

- Wells, or springs or cisterns distance from di

Distance of plastic or cast irom. pipes from 8y

Distance of septic ‘tank or aerobic unit from a
,,Priviee and absorption systeme, seepage pit di

‘building.

,Distence of disposal systems from property lin

Types of water-carriage gystems allowed.

~ Types of treatment available to water-carriage
‘Sewage flow capebility requirements of certain

public accomodation.

Calculation of the minimum square feet of abso
Alternative methods of determining required ab

area.

‘vercolation test to be conducted before conatr'
Manner in which percolation test shall be cond

Absorption or evapotranspiration system permit
Minimum capacity of septic tanks. : ,
Requirements for an absorption trench.

Seepage pits are allowable.

Separation required,

“Minimum- lot size required.
Water-carriage wastes disposal not permitted i

lot area unlegs holding tank installed.

Individual sevage diepoaal system design consi;v
- Determination of type of system.

Review of plans for comstruction not required
deviations desired.

~Existing systems not affected by this chapter
. Existing subdivisions and developments exemptei

: size requirementa - proviso.

systems,are

¢ rock formations.
;charge to

unavailable.'

mdwater table.
tes, streams

: pit,
larm silo.,

yosal systems.

.ems, :
uilding.

:ance from

Ye

}yeteme;
rremises-of
stion trench.
irption tremch -

ited,
:ited.

«d - exceptions.

insufficient

.rations.
:lessg

exceptions.
from lot
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;.,3‘4:04:01;016 | nefin‘i:ioﬁs“;j; words de.t.ned SDCL 45-95~z.» shall Rave

"the same meaning when used : his cnaotar. In additiou, terms used in hhis

chaptar unless the contex* pla nly reahires ot erwise?shall'mean:

(7)""Absorptﬂog/;ie-d " =oi-s ch*ougn w h sewaze E:om’an~abso:pticn'

zpipe or system of sucq nipes pe*chata,

‘ (2)~ Absorption Yine,' a pipe wn*cn may be perforated tgat is iﬁstalled

.-n the graund wh*ch c*st autes semaga to tha su:round.ng soi1 thrcugh any

'»:u’perﬁorations or svaces He:aean sec ions or t%e oipe,

(3 "Ahsor?:ioﬁ'system,"vé't?pe:ofiwatereca:riage~dis?Osal aystamlwhich :

utilizes an absorvt.cn'l_ne;

(4) "Adequate sawage disposal o disnosa of sewage in 2 manner~thiCh

o does not,cause‘pollu:ion of grouna or suréace eatars, or. does not craatn a

public healﬁh problem ot ocors, 1,

(5)*‘"Aerobic systam,f a systam anich uti‘*jes the pri“c;:ie o‘c E
oﬁida:#éﬁiinl;he decoﬁgbsizionfo§ sewag§.by the introduct*on of air into the
‘sewagekof by surface absofption}dfléi:‘aé'a mg;hod.of ::eatﬁ t‘and disncsal
of sawage;i‘~ | k v ‘ |

(6) "Alternata cesign, ﬂ,iﬁdiViduai,sawage‘disposal systeam which

o owiil ;rcv*de adeqnate sevage d*sgosa"

‘(7).‘"Biolog4cal dec~msosi on to ac,“ a,toilet for human,eic:ation~

which disposes of sewage sdc légihal_y shrough a process of aercbic

~ decompoaiticn;

‘,(8)'»"Central disposal svstam," a~d18pbsal syStem serv‘“g,:wogcr(moraf.
ind vidua‘ Householcs or businesses wi*h a ccmmon unit for t:eatmenn’qf;sgwagg;

\ =5

f9)""Cesspoo-,"=';cvered uncerg:on*d *ece“t_c_e which racelves

funtreétad domes:ic'sewage andfpermitsgthgvuﬁcreated(domestic‘sewagefto~seep

into - surrounding 50113;
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the soil by evaporation and plant transpiration,

(10) "Chemical toilets, a nonwater—carriage toilet constructed to

discharge human excreta directly into a deodorizing and liquifying chemical

,solution contained in a water—tight tank'~

'(ll),"Department," theeSouth Dakota;department of‘environmental,ry

© protectionj

(12) "Distribution box," a- chamber below the outlet level of a septic

tank or other types of disposel systems and from which effluent entera the';_

. absorption line;

1t

(13) "Domestic sewage, wastes derived from premises in the nature of i

' dwellings business buildings, and institutions.z The term does not incluee

wastes" from industriel processes,

(14) "Effluent " the liquid waste discharge from an individual aewagerr"

disposal system'

(15) "Evapotranspiration," the process by which water is withdrawn from

)

(16) "Groundwater table;" the upper surface of groundwater in the zone

of aeturetion of a geologic formation,

an "Holding tank or vault,"'a water-tight, covered receptacle which

is designed‘to receive and,store’the discharge ofpdomestic sewage and 1s

"aecessible for periodic removal of its contents;

‘1(18) "Incinerator toilet," a dispoaal system which operatee using”r LR

'o.natural gas, propane ges or electrlcity to incinerate wastes,'

(19 "Individual sewage disposal system,f a system or facility for

‘treating, neutralizing, stabilizing, or dispoeing of wvastes which is not a 1

,-part of or connected to.a public dieposal system,

(”0) "‘iechanica1 _sewage treatment plants,' aerobic systems and pactage

f‘plants; -

- (21) "No dak system,' a‘shalloW'typehdisposal systemvlocated partially

above ground
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(22) "Oxidat*on pond éﬁbaéin uséd:fdr~ie:antion‘of sawégerbefofa‘fi;al

\{dispoaal

(23) "Owner " the person wbo is the owne* of record ot “tha land on "h_ch

rﬂ,an‘indiv aLal aewaga dlsnosal system is to be desivnen, construc*ad iﬂs;al’en,'

_altared extended ot,uSed'

(24) "Package planta,ﬁ sma;l or scalen dovu vevsions of mun.c;pal sewace

'treatment WOI&a whicn ara 5ener4 y assembled cnd snippea as complete uni*s

’*by the manu:ac'ure*'

(25) "Percolatﬂon test," a soi1 test at the aepth of a proposed abzsc:n:'a‘.:'c'1

‘fsystem;“or‘ other subsurfac= absornt_on device to aetarm_ne *he watar anscrvtlcn
ffcapability‘of che soil,fthE'results,oﬁfwhich'are;normally,expressed as«the

 ~ra:e at uhlch one inch of watef *s absorbed ‘Jv"

(76) "?r4vate water snuply systam hé s,stam of pipes end structﬁras;

incluainv'wel 8 and we.l.structu*es, pump ~g stat-ona, *reatEEﬂt ‘acili:ias,

storaoa tanks and avpurbenarces,,*hrough wnich watar is oo:ai ed and

N

vﬁdistributed to persons other than the publlC.‘ ”he term shall zﬁgludé‘a .

;:person suppﬁying water to. his cwn premises,

13

f(27)t"Private watar'system,; any publ_cly or privahe y owﬁéd privaté, 

ﬂ
o’

: wate* supo;v svstem vbvch prov*des dr+nk‘ng mater for uman‘cpnsumption'to
“systems'wnich sunp~y less than f‘va premﬁaes or cwenty—:*ve individuvals,

',;whichever is lesa"

(28) "°r1vy,' a structure which allows for disposal of human excreta

:*nto a pl: or vaul:;

( 9) "Publ;c disposa* svstams,' a disposal sySCem'which‘serves fi?e 9r_

~ more premises;‘

i (30)’"?ublib’vater éYstem,ﬁ is amy publicxy 3 privafely owned wa:er

7sup§ly,s?stam which provides drinking water.fc;,human consumptiqn;‘ The
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 Such systems are not limited to, but can be, holding tanks, privies, incinerator

'for devices, floor drains, drinking fountains, or other sanitary devices, r7' o

f7:term shall not 1nclude systems which supply -esa than five premises ox - less

*‘than twenty~five individualq, whichever is 1ess,

(31) “Secretary,' the‘aecretary of-thesdepartment ofienvironmental 3'

1protection or hia authorized representative,

(32) "Sedimentation tank " a water—tight basin or ‘tank in which waste 4

fcontaining sett eable aolids are retained to remove by gravity a part of the

;suspended matter,

(33) "Seepage pit," a subeurface absorption device which conaists of a. |

/ ccovered plt ‘no deeper than rour feet with open—jointed walla through which

. effluent after treatmtnt may seep or leach into the surround ng soil;

(34) "Self-conteined system," individual sewage disposal systems which :

e completely treat or contain toilet waates so that no treatment load or only

flimited treatment load is placed upon the immediately surrounding environment.

-

f,nftoilets, chemical toilets or biological decomposition toilets,

(35) "Septic tank "g water-tight accessible, covered receptacle .

designed and constrtcted to receive domeetic sewage to settle solids from '

‘nthe liquid to digest organic matter and store digested solids through a.
'{gperiod of retention and allow the clarified 1iquids to diecharge to other ;

;treatment works for final disposal

- (36) "Sewage,f liquid waste containing animal or vegetable matter in

‘f suspension or so_ution and "hich may include liquide containino chemicals .

in solution from water. cloeets, urinals lavatories, bathtubs, laundry tubsyi,'

(37) “Shallow dieposal system," a type of absorption system that

relies prlmarily upon evapotranspiration rather than percolation for finai,~v

i~treatment of wastes,

i! 38)7i"Suitable soil "a goil which will act as an effective filter

in the removal of organisms and suspended solids prior to the effluent

|
e
el
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‘piping system;

reaching any highly permeable eerth such as joints in bedrocck, gravels,

 or very coarse soils:

(39) "Underground dispesal means,' an abscrpticn system;

(40) "Water-carriage disposal system,” the system of disposing of
B . H . B ,'v'

“wastes from buildingS;by usidg watar to carry it hydraulicaliy in a

| (41}~"Watet supply systam;’ *ﬁe system of pipes and structures th rougn*

vhiéh‘vater"is obtained and distributad‘to the public, includizg wells*andﬂ

.well et*uctures, intakes and crins, cumuing stat*ons, treatmen ‘plants,

reservoi;s, storage tanks and aupurtenancea.

_General Aut horlty SDCL 46—25—707 Law .mplemented SDCL 46ﬁ254107.*

34 04 01:02 snosal systems co nT" with rules. 'Allfdisposal s

‘systams dest gned fo&‘the reception and‘treatment of sewage from premises
‘”including,>but’not limitéd,tc homes,‘commercial establishménts,_businesses,

yand 1stitut-ons where aunlic disvosa* systems are not available

coustructed aftar February;gﬁ,f1973,fsna¢ be ccnst*ncted addeu _o and

Taltered in accordance wi h this chapté:. Yo disposa1 system, regardless

of when ccustructed, shall cause'a:violation of.any;existing vater_qﬁality

.stancarc cause a health hazard, or f2il to meset the raquirsments oI § §
(34 OA 01 03 to 34: 04: Ol 08, iﬁc'ns&ve.

'7'Gene’a kuthcri:': STCL 96~25-7-.L07r 'Lawflmplemented:' ,ECL 46-235-39.

34 04 01:03 - ?Px ata systems u*o ibited when oublic disposal

 systems are available. The oneratkou, consc:uction ot 115tall¢t-on o&f

"f'anvindiwiéual sewage di Sposal system by any persen is oron;bited where 3 [J

el

“oublic dispesal systam is evailable. pLO‘-C i‘ayc al sysc-d stall te A



deemed to be available to any premiae when both are located within the

jurisdictional boundaries of a municipality or sanitary district the T

_\;sewers of the public diaposal systems exist within two hundred feet of
;:the home, commercial establishment, business, or institution, and the
- municipality or- sanitary district is willing and requests to provide such i

eervice to the premise.~

General AuthOrity SDCL 46—25-107 Law lnplemented' 'SDCL 46—25-39, }

34 04 Ol 04 Sewage not to be diacharged into unused wells or rock

- ‘formations.‘ Sewage, treated or untreated, ahall not be diecharged into
4any abandoned or unused well, nor shall it be discharged dinto any crevice, o
',sink hole or other openings, either natural or artificial 4n a rock
.; formation.‘ | = |

i‘General Authority: SDCL 46-25-107. Law Implemented.f SbCl'46-25—39;f

34'04'01‘05 Sewage to receive primarz,treatmint ptior to discharge

",ﬁto abeorption system.’ Sewage ehall pass through a septic tank other

tAsedimentation tank, or aerobic eyatem prior to discharge to an- abeorption f:‘
‘ ~system.,_"

>General Authority SDCL 46-25-107. Law Implemented ‘SDCL‘46-25—38.“

34 04 Ol 06 : Dispoeal syetema to be usad where water systems

unavailsble.~ Priviea, chemical toilete, or incinerator toileta shall be -

‘“uaed when a water—carriage disposal system ia not available.

| General~Authority" SDCL 46-25—107., Law Implemented SDCL 46-25—39.

: 34 06 01 07 : Abendoned svstems to he discounected and fi lled

"cAbandoned disposal systems ehall be disconnected from buildings, and
:L any receptacles or. excavations 4in vhich such receptacles were. contained
 shall be filled with earth.

: ,WvgenerallAuthority° SDCL 46—25—107. Law Implemented:,‘SDCLc46-25?39;

.



‘Streams‘or'i:noundments. THq-components of any individualvsewgge_ isp sal

>bf}t e H;gh ater'l;ng of,asy

34:04:01:08 "Sewazé‘notiallowéd tb'surfaca on*g:ound._ Nd'peré(‘

shall cause sewage from any i div*dual d 3‘08&1 gystem to be deposita{ upon

‘the g:oundrsurface,_nor shal' any persou oge* ate any ina‘v‘dua¢ qispo fai
;systam whicn causes sewago to. sur*ace unon the g*ound

'General Authority:‘ SuC’ 46-25-107 ;Law Implemented: SDCL Ao- 39

"‘34:04:01;09i Drainage ﬂot Po entar disnosal s"stems. “Drainaggxf

[

and runo ffifrom.fcot ngs, rocfsﬂand'groundwatar sump pumps shall not

;v,aIIOWEd to entar am .nd*vzdual sewage gystem.

”_General ALthor4ty: sncv 45-25-107 Law‘Impleﬁanted: 46-25-38.

e .

34 04 Ol lO Svshams zot to be less thanm four Leet *bcve'g:oun;;atér

table;v'No‘eubsu acé _il:rat*on system Sual. be installed whera the

V;grouncwater taole is ;it“in or lisaly to be wi;hin four feet of an

absorpc¢on t‘ench bottom or any other absorpt‘ou or evapotranspiratiof

system or racevtacle ‘or aewage,in':he,individual disposal system.

'cgne;al Auth o*ity ;sncz;a5~25;107.' Lav Implemenred: SDCL 45-25439;

- 34:04:01:11 S#stéms«q t to be vithin cne nundrec feet of lake ,

svstem shai. be WQcatad ':hin one hundred feet, wmeasured horizomtall ,

-
!

ake, stream ¢t impoundment oI water.

,céneral Au;hority:' snc:'ssezs-lo7.r Law'zmplemen;gd: SDCL 46-25-3%.

34:04:01:12  Cesspools prohibited. The construction of a cess 2ol

~after February 28, 1973, is pronibited.

 Gemeral justority: STCL 46-25- 157.1w15¢ taplementad: SDCL $6-25-39.
E R T S N o
34:04:01:13 )DiStaééé of’we _goring cr cistern from seééage~’;ga
f;aﬁgofvciéa svstams, sif ot ;vie$;4ba;n7ériror fam siio. Né'éeépégé‘f ?;f
‘;3bé§rpﬁi§nj§;sted,,oi£~c‘iVV, barnyafd;—bér* gut:er, aniﬁal pens or fft:f
| . lis

~siio shall Se inSCa¢-ec c-cser than one hnnd‘ed and f ty :eet«-;pm ¥
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i General Authority: SDCL 46-25-107. Law Implemented: SDCL 46-25-38.

i less than ome hundred feet deep‘or~£rom springs, or~closer than one'hundredd
_pfeet from cisterns or from wells more thsn one hundred feet deep.

ffGeneral Authority. SDCL 46‘25-107.‘ Law Implemented. SDCL 46-25—39.,di1

34: 04: Ol 14 Wells, or sorings or cisterns distance from disposal

svstems. ~No septic tsnL aerobic system, veult privy, holding tank, sewer :

line of tightly jointed tile or equivalent material shall be closer than _

‘~»seventy—five feet from wells less than one hundred feet deep or from ;
| springs, or fifty feet from cisterns or from welle vhich are mora than o

. one hundred feet deep.

GeneralfAuthority SDCL 46-25-107. st Implemented SDCL 46-25~39§;’

34 04 Ol 15 Distance of plsstic or csst iron pipes from systems..

:Sewer lines of schedule forty plsstic or csst iron with leeded or geeketed‘
f: joints shsll not be closer than fifteen feet from ‘any well or spring

'1Genersl“Authority. SDCL. 46—25—107 Law Implemented SDCL 46*25-39

34 04 01:16 Distance of septic tank or serobic unit from a building

k ~No septic tank or aerobic unit shall be closer thsn ten feet from any dwelling '

or occupied building

 General Authority' SDCL 46—25—107. Law Implemented.‘ sncr»ae-zs-ss.t

34 04 01: 17 Privies sud sbsorptiou systems, seeosge pit distance ‘

from building} No pit privy, absorption system, or seepage pit shall be

closer ‘than twenty feet from any dwelling ot occupied building

jGenersl Anthority: SDCL 46—25-107 st Implemented SDCL 46—25-38

- 34 04 01:18 Digtance of disposal svsteme f*om prooerty lines.’

L Septic ‘tanks, aerobic systems. pit privies, vault privies, sbsorptionfjbu

systems snd seepage pits shall be at least ten feet from the propertyf, 2

line of the owner.
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x,jvater-car'iage sewa

' fﬂfollowing a’tern&t*

(l)~ A~sept*c

(2) An aerobi‘

'fi\,ftank ot

(3) A chemica

o'rGeneral Authority

t;34:04:01:20

"1;,Afcgnt:al'§a;ér-oar:
'P:afstgm may apply el
| of'(2>_of.§ 36:04:0

e specificat*ons are

Genera Antﬁor*ty

 34:04:01:21

Ff;of«phblioiaocomoda*
‘”;¥carfiage“5y9tam‘sha‘
L low capabil*ty as

(‘) Sc“ools v

dayrper;person;
f,l o .

~(°)‘"Schools'v

‘gallons per day per
'o(3) Schoo1s u‘;

":; toirtyfﬁiveogallons

(@) schools a |

s P‘e_r; ?e,rfs,on;‘ |

| '3(35;f§éy camgsli

' fs)joResidgocs?u’

Jl&OVS.

yoes of vatar-carriage svetems al’owed An ind*v*dual

y disposal system shall have at. least one. of he~

t*eatment procasses within the systsm

,-nk w1tﬁ an absorpt*on system oTr 3 holding cank

treatmentoon*t wi»h‘angabsorpt or. ayshem or a. holai“g

treatnant un*o vith a hold “g tank;‘

»dDCL 40-25-;07. Law Implamen:ad. SDCL. 46=25-38.

k‘j es of oreatment avaolable co wate*—carriagg sys;ens.u

lage dispoeal system not oart of a public cisaosa¢

ler. types of t eatment al.owad under subdivisions (T)

119, o:joxidation ponds may‘be~used“when plans and

:epared and éppfcved,in accordance wit h Chapter 34>04:os,,

oaDCL 46-25-107. iév Implemen:ed SDCL 46-25- 38 46=25-47,

:ewage lov caoabil tzﬁteoui&amanCS of ce*tain oremises

on. ‘”remises wnose se"age is disposed of by a water—

' have a disposal system designed Aor a minimm. wastak>

:h toilets and hand washing sinks: {ifteen galloms per

th toilets, hand washing sinks and cafeteria: twenty-five

:erson, ;:/
b~ oi-ona;‘nand éSﬁingﬁsﬁoko,~cofeCariaoaod shd&eré;j
Jer day per person,

i cffi:es

*.h oayiworkersi £ifteen galloms per day

‘"e"t, r‘ve cal¢ons per day per'oerson;"

one hu dred gal¢on3 Per day per bedroom,or~"

I
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(7) Mobile home~park5. fodruhundfed}galloos pef"day per“mobile home;

(8) Travel trailer parks without individual gever hook—ups. fifty'

gallons per day per epace,

(9) Travel trailef parks with individual water and sewer hook—ups

kone hundred gallons per day per apace,

(10) Wbrk conatruction camps forty gallons pcr day per person,‘

(ll) Public picnic parks which provide for toilct waste only: ,fivé; «

'gallons per day per person, o

(12) Public picnic parLs with bath houses, showers and flueh toilete"

‘icten gallons per dey per peraon, based upon projected use,

(13) Swimming pools and beaches.~ ten gallons per day per person, .

lkbased upon projected use;

] " (lé)«Country Clubs:, twenty-flve‘gellona pef,deyfper perdog; baeed;i~

"upon projected memberahip,

(lS) Rooming houses.; forty gellone per day per person,

(16) Boarding housee. fifty gallone per day per. eech person for which

"e‘apace ie available,

(17) Hotels. fifty gallons per dsy per each person for which space is‘,

vaileble,

(18) Boardin¢ schools.c one hundted”gallona‘pef,day per persom, based x

' upon projected enrollment,

(19) Factories, exclueive of induetzlal vastes. twenty—five gallons

i per dav per person emoloyed

(20) kursing hcmes.t seventy—five gallons per day per person, ff”:

(21) General hospitals' one. hundred and fifty gnllons per day per ‘,f s

c¢j*person,

(22) Public 1nstitutions other than hospitals.- oce'hundred'gallods

”1ﬁip¢: day,per person; i .




23) Feod,se;vice‘facilities;‘«tventy- ive gallons per day per person
gserved;
(24) Bars and taverns: two gallbus:per day per person sarved;

(ES)betele: fiity gallpﬁs‘ber day éer each person for which there is

o spaCe aveilabT a3 “ AR S

(26) uotels with bath eoi_ets, and kitchen wastas: si:tytgal;qns7per il

daf’per eacn ue*son for which _here is space availaole, . | .
"u(27) Drive—ln theatre. five oallons per day per toilat spae
1;,eﬁi8)28tc:es:ﬁ four hundred gallons per day per toi-et svace,:

e,ﬁ29jegervice stat*ons:« four hundred gallons per day per’ uo4let sﬁace, e

'_(30);Airports. four hunered gal ons per day per toi.et snace,

'(Bl)uAesemb;f halls:' twe gallons per day per person based upon seat g

- capacity;

fj (32) Bevlingfalle§s: se%eﬁty-five gelloﬁs,ﬁer dey,pereleee;~.*{
‘(33)[Churchee: five gallcns per day per. sanctuary seat;
'f(BA) Chu.chee with kitchens seven gallona per day per sanctuary seat'

‘{35),Dance nal  two gallous oer day per person,

';(36) Coin operated laundr*es. ‘eight hu dred éaﬁ.ous per cay ner macq.ne, o

Q(37) Gas station "i:h a se*vice bay: 4,cne tdousa“d caLLo s -cr tHe :::s

'e'bay per day and five hundred for each addit*onal servi.e bay per day, al- in A

f:addi:ion eo the requirements cof subd‘v*s*on (’S),

- (38) Mari:as, for eacheflush‘toile:; thir*y-:iVe gellons oer r.;*u*e ;

:per hcne,

(39) uérinas,efor each urinal: ten~gallons»pe:~fixture per hour;

, : AL . S - i = - 1 SR AL
(40) ¥arimas, for each wash basin: <Iifteen gallots per fixture peT

(41) Marinas, for each shower: one hundred gallcns per 5ixture per

“houry

. General Authority: SDCL 46-25-107. Law Implemenced: SDCL 46-25-38.



3& 04 Ol 22 g Celculetion of the minimnm aq_gre feet of ebsorption G

555353.‘ There shall be a minimum area of abeorption trench or trenchee,,_f"”
f'iin a water-carriege dispoeel syetem, which utilizes an absorption system.:f
’Such an eree shall be expressed in terma of aquare feet, that is, the
rlength times the width of the trench or trenches. The ‘square feet of such
‘*an absorption trench or trenchee ehell be equal to the number derived by
fﬁfmultiplying the gellone per day of waste flow (Q). for which the syatem is ‘
G eddesigned tires the equare root of the rete of percolation (ee determined |
 pursuant to § 34:04:01: 25) expreeeed in minutes per inch (t) and dividing o
1'lthis product by five. This can aleo be expressed as A g;z In o ’
~ceae shall the gallons per day of weete uaed in this formula be leee than f‘:f
‘“seven hundred and. fifty.k The abaorption trench area celculated by such
'fafformula Bhall be increased by an additional twenty percent when vastes from )
‘a. garbage grinder are discherged into the diepoeal system, and the area
iifshall further be increased by en edditionel forty percent when an automatic ‘
"”iwashing machine diechergee into the diepoeal eyetem. |

: *General,Authority:‘ SDCL 46—25—107. Law Implemented. SDCL 66—25-38.; S

| : 34:04: Ol 23 Alternative methods of determinino required abeorptionvﬁ\l;:*‘
:'ertrench area.’ In lieu of celculating ‘the absorption trench area required |
Jipurauant to § § 34:04:01: 21 and 34 04:01: 22, the following criteria may be -
:ii_used for a residential dwelling ag an elternetive means of determining
Tj.ithe area, provided ‘the aoeorption trench must be of an area aufficient

;,for et least three bedroome.; Where the percolation rate ie.

(l) At least five minutee, but elower than ten minutee per inch,

‘; the minimum abnorption shall be one hundred and tventy—five aquare feet

,per bedroom, o



absorption system sLall'ﬁirst';ondgct a‘pgrcolaticn rata tast,,in ac;organce

\,vit§‘§ 34§O&:Ol:2S befora inétailétion of any such syst2m.:,

(2) At least ten minutas, but slower than Lifteen mlgutas per inch_:*

Athe min;mum aosor3t¢on t*ench 2rea sha__ be one Hund:ed and sixty—f‘ve

square feset per aed:oom;‘

1f3) zAt’EEast‘fi‘ gen m.dutas, butvslower ‘than thi:ty~m.nﬁtes ﬁer

 inch j.he m.nﬁmum.aosorpt*ou t-ench area shall be two. hundred aauara faet

per nedrccm,

(4) ‘At least »h.“ty m-nutas, but slova* then Lor‘y-f1Ve mé.utes per;

'inch,~ he minimum aosorptzon t*ench araa shall be t*o nuncrad and :ifty

squa;a feat per bec‘oom,

ﬁ;(S)_fAt,leastrfqrtyefivé ninutes, buﬁﬁslawer;thgn £ ‘ty-r*ve m*nutas :

per inch, the minimum absorption trench area shall %e th:ee hundrad square

'feéc peribedroom;

(6) At least *y-f*ve m_.ubes, but slcwer uhan s*tty .ihutes Der

,incﬁ tHe minL* absorpt*on ;Lencn aTea sha_l be thrae nundred and xlfty
\*squa*e faet per bedroom.

»fGenera. nntkori:y SDC‘r 46-25~10"., law .mplemented 'SDCL,46-25438.

134:04:01:2+ ?arcc-at on ;est o be conducted we-:’a co~st*ucuad Any

»wperson who comstructs or. causes to be coast:ucted or .nsta_.nn, a subsur-ace

.

-~ Ay P2

'~tGeneral'~":*or::*: fuuC’ éo—AS 10 7. Law Implemented: ~STCL 46-25-38.
renela. 7 : ¥ : . >

,3&:04:01:25  Mammer in’vhich'aercolation tsst shall e couductzd.
A soi* percoTation test shall be made -ch'a minimum of,two\tast holesfyf

",1with‘. f*vn feer oF &here the absorpt*on :¢ench or snal’ov diaDOS syscam '

is des ed covbe;loqataa. o7 “e uOL&S sha-l be in so*l *evreseﬂtat*ve and of

'”similar charactar as the Test or‘;_s area where the sys.em vil, be. p’aced

‘:The pe:colac1ohv:est~is,as Zollows:



(l) The horizontal dimensiou of the percolation test hole ehnll be

”from six to twclve inchee ‘and the vertical aides shall be terminated at -
~ the maximum depth of the propoaed abeorption trench or at s depth of at

,elesst thirty inches, whichever depth is greater'

(2) Test holes shall be located in unfrozen soil ‘and shall be filled

at least £ifty percent full at least eight hours, but not more than sixteen :

: hours before making the soil percolation test, immediately prior to - making

be test, each hole shall be refilled to at least fifty percent of its

' volume. When the water reaches the lower tuenty-five percent of the test

,fhole, the test gshall be commenced ‘ The percolation rate, in a test hole

shall be expressed in the number of minutes which it took the water level :

to drop one. inch. The percolation rete for the area vhere the subsurface

“infiltration system is desired shall be the average percolstion rste of
: all the test holes. | | |

’General.Authority: SDCL 46-25-107 'Law Implemented. ~SDC1‘46—25-38

‘ 3&:04'61'26 : Absorption or evapotransoiration aystem oermitted -

excegtions. Either an ebsorption system or evapotranspiratiou gystenm may

"1*be used when the percolstion rate is between five and sixty minutes pel
‘inch providing all other requirements for a disposal system are met.‘
e;No subsurface absorption system shall be installed where the percolstion e
lrate is faster‘then‘rive,minutes perjineh. An evapotranspiration system,’~
‘butfeot’sn ebsorption?system, may be‘used when»the,percolation,rate 1s‘:
k slower than sixty minutes per inch.igt 7 S |

‘General Authority: SDCL 4645-.-107.1»_,1,@ Implemented: SDCL 46-25-38.

34:0&:01:27 Mioimum'ceoacity'of saptic tanks.,'All'Septic tanks

.lshall have a minioum;cepscity*of at least one thousand gallons of liquid



i

bexo;e there wi’l beran overf]ow dnto the seprjc tnnk outlet..‘Wheﬁ‘d ’

;uhousing unit or units acrviccd by a Hath( t@nkkcontnin move than throee

bedrooms,»each‘addi:ional_bedrcom,,in:excesé*of3three, shall‘reqﬁire7an

24

‘fadditioﬁgl,tWOthndred,and £42 ~y 53_-on increase i: _“e bauac;:v of

septic tank beYond't%e one. thousand val.ons.i Septicvtanks servi:gnpremisaS‘

6thér-than'hpusing uniss skall have a mintmum capacity ‘to permi* retant¢on

df incdmingvsewaoeffor thirty;hours at cne,hgna:ed‘and firty,pe:centgof;'

‘::ha average daily flmw.~““‘

 Geseral Autiority: SDCL 46-45—1 07 Law Imolane.nted - speL 46-25-38.

34:04:01:28 . Requi*ements ror zn absornt*on trench. An absorntion'

system shal1 Have at 1east two ansorpt on trenches of approx‘mataly equal

length., T\e length o: a trench shal1 not exceed one nundrac feet; :he

'kwidth oz a trench sba11 noc exceed tbxee feet, and a tranch shall be at' 

1east four iﬂqus below the g*ound sur:ace kut the depth sua.. not exceed A

’ -our :ee:. '”h ench shall be zormed by a fillar matarial of wasneu~—:i,

- gravel cmsned s‘.one, s..ag, oT clean bank Tun gz:'zwe1 rang..ng i.. siza

£rom one—nal* ch to tvo and one haL. incnes in diamete nﬂ absorpt

'?line shall be placad w*th.n eac“ trench nd shall'run‘along;cheVlengt

of':he{:rencn; S The &»l‘er o tar‘al shall be at least six inches ueeo

“vbelqw~thé,bottom‘of the l.ne and two .ncaes aeep abcve tne tou c¢ the line.

~ The bettom of a~::enc“ be uﬂ"orm-, g*aaed to a sﬁcpe frem a zinimem of

two inches to a :aximug of four’inc es pe* one hund*ed feet.  Trenc“es;

~shall be at least six feet apgrt,,

bm‘General gutho:i:?: tSDCZ 46—25—1@7;. Lav:Imp1g¢en;adt; SDCL 46525533-i%"

oo

rb-k-,‘-;i
ermissiocas

S,

34:04:01:29  Seepage zits are allowable. A seepage pil

gy

"at~the‘end'of'én;absorption line 1£ £he:bot:om of :he.pi:,is no1mo:e‘than ;



nyour feet below the ground surfacs.“

uCeneral Authority: SDCL 46 25—107 Law Implementad 'VbDCb¥46-25~3§t’ ‘

7 34'64?01'30"i Separation required There shall be at least four feet

fof soil between an absorption trench or seepage pit bottom or any- other
»component of a subsurface absorption system and the high groundwater :
i table elevat ion or rock formations or other impervious s0il strata.‘iff a

o 'General suthority: speL 46-25-107. Law Tmplemented: sncr 46-25-39.7‘] |

(n:fpi 34: 04 Ol 31 Hinimum lot size required A water—carriage disposal
AQeisystem can only be installed and operated on a lot which is at least g
iforty—three thousand five hundred and sixty square feet (one acre), when,-'
t’ the potable water is supplied by a private weter supply system. A wateref
: W,carriage disposal system can only be installed and operated on: a lot

tfwhich is twenty thousand square feet or larger when the premises are :

supplied by a. public water supply system. The requirements of this ,l

section do not apply wnere sewage is emptied into a holding tank

‘ GeneraluAuthority. SDCL 46-25-107 Law Implemented SDCL 46-25—38 46-25-39.

34'04401'32 ’ Water-carriage disposal not permitted in insufficient :

~4jlot ares unless holding tank installed When a lot size is smaller than
;that specified in § 34: 04 0l: 31 or. the rate is faster than five minutes per
{:inch no water~carriage dieposal system shall be permitted unlees a holding
‘tank is installed |

3 rGeneral Authority SDCL 46—25—107  Law Inplemented*: SDCL 46»25-38~46—25—39.’1

34 04 Ol 33 Inciviatal seveze disposal system desien considerations.ﬁ

: The design of each indiviaual sewage disposal syatem muet take intoi'il""
' fconsideration well locationa, topography, groundwater table, elevations,f;p =
jsoil characteristics, availabla area, and maaimum occupancy ot the bullding.

.;General Authority:‘ SDCL 46#25—107. Law Implemented. SDCL 46—’5-38 46-25 39.

L



‘groundwater eaevation.‘

34 OA Ol 3A ‘ Determinat*on of CVne c1~ svatem. The type oﬁ di spoaal

Msystem shacl ba deter“ined on *He basis of 10C1t10n.;b011 permenblli* ;and.»~

e -

General Authority: sncz 46--J—!o7, Zawvfmplemented; 'sncz 46—25;38, 4§=25-139,

34;04,01;35., Raview of olans for CDthIUC’lcn not Lecu.."'ed unless

_dev1ac*cns desired I:div*cua. sewaca disuosa- systams may te cesigned and

installed in accordance vicn this chautar ;1tnout aubm ssion of project

e b

v:~cianavacd”spec*‘*catiocs to,tﬁe secratary for ravicw cnd anproval‘ Wheraff
‘dev.atﬂon iz cﬁ chis chapter is acsi*ad ay the owner, tﬁa proposed change‘

:'-or plans acd spec_f*cat*onrxanc supnorting info _at‘on snal1 be subm*c

{{to the sec*eta*y for Lav1a& and anurcval 10 accordance with chautar 34; 0& 05

‘Generac Act ori 7 SDCL 46-2“—*07 ~Law Implemected:i cECL 46—25—38 Ao—24—4.;

34 04 01 36 ~ﬁ Exi s: ng- évstamq not af scted by t“is' hapter = exceutions.

; .

\‘Indiviaual sewage dlsuosa_ syscems exist g pr*or to :eoruary 28, l975~a:a

, | /
~not subject co thiS'chautar exccpt ‘when the systcms are’ ccangcd h

1 ;

&

~groundwace* becomes To uted Jor sewage is sur‘acicg. Ezisting abandoﬂed

"sawaga disposal systems are cot exenpt From tt is chapter and ahacl be

: \
abandoned Ln accordance 'i:h 8 ”’:OA Ol 01.

. Genaral A':hcrity: snc +'-§s 107. Law Tmplemented: SDCL 46-25-38, 46-25-39,

| ,46—25—40.
| " ‘

‘34:04;01;37, b Existin;;subd‘v*éions and develonments exempted from

lot size reguiremsents —ﬂ:rcvi*d..f~ou31:g sund*v:s-cns a*d nous ing,davelopmegcs
‘p;atted before Feorcary_ZS, 197< are exemut :r.m,the-lot ize *aqu**c_c“ts
, | , ' ‘

I

cmp

of §*3A:O5: 31 prov“ded c

can oe aCh-EVGd

',‘Ganeral Authority;f'SDCL 46—25—107.‘ Law cmplamentec. SDCL 46-25-38, 46-23-I%,

&6—25 40




© March 11, 1975

" Check Sheet for Private
 ‘Sewage Disposal Systems
~ Based on. 34 04 Ol

(NA) Not appllcable A '~‘” ' (NS) Not satlsfactory
( ) Informatlon not prov1ded e e ( X) If ok :

‘Sewage . shall pass through a septlc tank, sedlmentatlon Lank or
yaeroblc system prlor to an absorptlon system ‘

‘ Dralnage and runoff shall not enter sewage system.
”Absorptlon fleld shall be greater than 4 feet from water table. .

yAll components of the sewer dlsposal system shall be 100 feet or
" greater from watercourse. ‘or impoundment.

Cesspools are: prohlblted

Wells less than 100 feet deep must be 150 feet from absorptlon '

”systems, barns, etc.

"Wells greate1 than 100 feet deep must be 100 feet from absorptlon

'vsystems, barns, etc.

‘ No septlc tank holdlng tank or sewer line shall be closer than

75 feet from weJls 1ess than 100 feet deep or from springs.

No septlc ‘tank, holdlng tank, or sewer line shall be closer than
50 feet from wells greater than lOO feet

Sewer lines of schedule 40 plastlc or cast iron with 1eaded or

‘gasketed ]OlntS shall be greater than 15 feet from any well or

sprlng

‘ Septlc tanks shall be lO feet or greater from bu1ld1ngs

: Prlv1es, absorpflon systems,'shall be 20 feet or greater from

bulldlngs

»Seotlc tanks and thOIUﬁlOn systems shall be 10 feet or greater
gfrom the properry llne of ‘the. owner. - SO R

iSewage flow - see 34.04.01.21.

i Abso 7 t“Cfcl area = Q0 t . Q= flow in'gsllons per day.i
: : ————gf— k o
= percolation inrmin/inCh. B .



A ‘| ‘|ﬁ~,

‘,Absorptlon trench area for t ree bedroom house. e

5 =10 min/in = 125 ft /bedroom
" 10 - 15 min/in 165 ft /bedroom -
15~ 30 min/in 200 ft. /bedroom

"o

120 - 45 min/in = 250 £t/bedroom
45 - 55 min/in = 300 ft /bedroom
55 Ef60 min/in:é,y350 ft /bedroom“

‘iPercolatlon tesLs must ‘be made with a mlnlmum of 2 test holes
alw1thin 5 feet of .the absorptlon trench. ‘ »

Septlc tank capac1ty must be at least 1, 000 gallons plus 250 for

*~each bedroom more than 3
fa mlnlmum capac1ty to permit retentlon of 1nc0m1ng sewage for
: 30 hours at 150 percent of the average dally flow

: The absorptlon trench shall have at: least 2 trenches of approxi—'
. mately equal length. : Tt ‘ :

. The length of an absorptlon trench shall not exceed 100 feet.

“The width of an. absorptlon trench shall not exceed 3 feet.

‘iThe absorptlon trench shall be between 4 1nches below‘ground‘and,
: 4 feet deep. ' Sl : o SR :

f'Flller materlal in trench shall be at least 6 inches: deep below
“the bottom of the llne and 2 1nches above the top of ‘the llne.

Absorption trenches shall be at 1east 6 feet apart.

‘Slopes of absorptlon trench shall be between 2 ‘and 4 percent.

A seepage p1t is permlssable at the end of the absorption llne. o

L if the plt is no more than 4 feet below ground level

There shall be 4 feet of 5011 between the absorption line and
water table. : ~

43 560 ft2 of lot 10 requ red for t 12 1nstallat10n of a sentlc

tank and aosorptlon system if a prlvate well supplles the:lot.

‘1A septlc tank and absorptlon 11ne can be 1nstalled and operated

on a lot which: is greater than 20,000 ft if the lot is SLfﬁllEd:'

kby ‘a publlc water supply system. -

fNo subsurface absorption system shall be 1nstalled where the per— o
‘colatlon rate -is Laster than 5 minutes per inch. :

An evapotransplratlon system, but not an absorptlon system, may - A

-~ be used when the percolatlon rate is slower than 60 minutes per 1nch
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S

PeRnei Jerry L. Siegel :
~ East Dakota CpnsefvancyiSub?Distritt_
. Brookings, South Dakota 57006

 EPA CLEAN LAKES GRANT NO. $804248-01-2
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o mmmcr , : :
“Lake:. Cochrahe"is one of the fcw dvop h1gh qualtty pralrle

lakes in: northoa tern South D)kotd ‘Local interests tried un-
“succe csslullv for qeverJl vears to develop measures to roducv

sediment inflow. The plOpOQJl to develop bOdlmPﬂC traps as. a

‘part of thc lake's perimeter road s_ftem‘,ak'belcuted for a grant

award under &PA 8 “Clean Lakes, p1og%am;initihtéd‘ih.1975;

1h15 bmall lnke prosexvnrlnn pFOJPLf Utlll pd the ro;huxcal

‘f‘andlor 1nanc al resources of every level of &ovoxnmont For an:
allocated cost of about $20,000, three sediment traps were de- .
ifvelopod Lo control the sediment lnflow from 66m of “the lakn s

watershed area. By LRCOTPOFJCIHL ‘the qedlment trapq into. the

~ por1mPter road system, 2700 Loct of new gravel road , the. svdxment;'
‘traps, and a new boat access area wire conﬁtructod at a cost of
: $34,700.‘;In‘qdd1t10n,'twd‘of the sediment Lraps,havu been uti-
b~nlizcd‘as;fish'roaring'ponds;f S - R R ;

Due Lo l1m1tod data and numoxous sediment-nutrient prodncihp'

dCthltles occurrlng concurrnntly, it has bLen d\fflcult to eval—- " .
‘uate the ilmpact of the project on the Iako‘g Prelxmlnaxv svidence
Hxndlcatvs good squondod.solld romoval in the qodxmvnt Lfbps.‘ o

_ *Fhvro 1s evxdence. howover’ that tomporaxv stonago of runoff*w1-

';tcr may . not pxovxd any nutrient eroval A Lomprehonsxve eval—
:jnatlon progran needs to be de voloped :

: o : : : ; ; :
ThL comolctpd prOJPCt has demonstratod a low cost, elfective

~technique for reduc1ng sediment xnflnw 1nt0 a. 1ak9 whxch may havoyi
;dpplxgarton Ln ochv” areas ~



SECTION 1

. VINTRODUCTION .

: THF LAhF COCHRAVE RFSOURCE

. Lake Cochrano is a ver\ prptrv 366 acre lako }ocntpd cloqe,
ro thn %nuth deotn—Mlnnesota border in Deuel County, Souch
Dakota. The lake has intermitten surface at01 inflow, very :
1nircquont surface outflow, and moderatovgloundwat01 xpchdrge.>

j'Althnugh the Pra1r19 CoLoau region in northeastern $outh Dakota
. has about 250 natural lakes, Lake Cochrane is one of a v01y few
V’hﬁVlng a maximum dcplh gtgater Lhan 200 fect. o :

e

1ho 1ako was rankod Lnto tho flrbt prlorlty groupxnp by the

I‘South Dakota Qtato Lakes Pre<oxvat10n Committee (1977), meaning
“that 1t ‘was rankod as one ol Lhe top ten lakc rc50urcea of east-
kern.bouth aknta : :

th 1ake is UHIQUO in thls area in thaL it de not experi~

’;ence a notlgoahle algnl bloom until the summer of 1971. Prior

to this 1971 algal bloom, most local’ peoplc folt lhat Lho lake

‘would ‘remain ¢ rystal ClLdT fnrﬂvcr

Flgure 1 is-a map showxng Lake (ochrane, its dralnage area, '

‘vnnd tho eur10und1ng arva

‘Th04t0ta1 dlrect dra1nqvc are of Lh 1ako 1,‘ve1v sm111 at,“

'ahout 765 ncreb ’T~' A S v~‘f

 _PROBLEMS AFTICTING THL 1AhL;‘

 The maJOr watershcd pxoblom affectlng Lhe lake bcfonp thls
ploycct was deVLland was the’ Sdemont nutrlont inflow from three

small drainage areas locatod on the <ouLhwcst bldO of th lake.

Heavy: shoreline and lake anrom sgdxmenrs found in: that area pro-

i.;'vuk\d strong evidence that these Lhree wntershed lnflows were
‘g‘advelacly df[@ttlng tho lak\ : ~ ERRCS

Tho othor main lnpuL ot ldkvf cd1monrs -and nutrxnnts prxor

St 1976 was erosion and runo(f rosu[rﬂnp from. somftlmoq careles

nnbtruurlon of - lﬂkvqhnxo residences. Although there are a num=
ber of »dkCQhOlO )ns1dvncvs, »cepa&v‘fznm dOmORtlL w1q(ns has
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bcen minor: due toa strong push to 1nsta11 qcalcd tanks as 0p-
posed to septlc tanxs and drnlnfxelds

‘PUSH FOR ACTIOV TO PREQERVF THL LAKL

1he urgcncy for reduc1ng sedlwent and nutrient inflows re-
cexved a strong - boost from the. 1971 algal bloom which was the
first major evidence that this lake was becoming eutﬁrophxc

This iaterest received. another boost in study reports prepared
by Dr. Lois Haertel (1972), a ‘biologist at South Dakota. State

University, and by Douglas Hansen (1973), a Watershed B1ologx9t -

 ‘for the South Dakota Depdrtment of Game, Fish and Parks. - Both
-Vroports strongly Tecommended devolopment of qedxmaﬁt contnol

mpasu1os for thL 1ake
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© SECTION 2

" CONCLUSIONS AND RECOMMENDATIONS

1hlb prOJPCf accompllthd tha statod prOJnct'ob]ectivp of

,fdemonktratlng a‘low cost, effoctlvn f?ChnquP for roduc1np aedl—
“ment inflow into a lake by incorporating sediment traps into

elthcr PXlHClng or new roadq 10cared along ‘the pprlmotor of the -
1ake.f : ~ : ; B

: Vcarly every hlgh qua]lLv hoavnly used lfko has some type

of access road developed around ‘all or a portlon of the pprlm—

eter of the lake. The. landowners along this 1?ad system are
gencrally willing to pa1L1c1pate in efforts. to\preservv the lake:

because the qualxtv of the Jake directly: affects their 1and val-

fues and thelr enjoyment of the lake. f, “jf {

L1m1tec ‘water quallty dat1 colloctcd as: a part of thlo pro-—

ject -and research conducted by Dr. Hacrtcl (1978) has ‘p10v1ded

evidence that temporary storage of runoff wator wxll provide a

.qxgnlfl cant reduction of suspendod qollds ‘but. may not. prov1de any

nutrient removal. This is a s 1gn1f1cant conclusion since a large :

portion of lake sedlments in many prairie lakes is organic mater-—
dal- produccd within the lake itself. - Thus, Itrapplng inorganic

sediments ‘in watershed contlol structures whlle allowing nutri-
ents whlch qtlmulaLe lake product1v1ty to pass chrourh will re-
duce but will not t0p the filling of a lake with eedlmOnL and

will‘noL llkely merove lake water quallty '

‘Fhe developmont of sedtment control was cos t effoctlvo under

this multi~purpose tcLhnlquo because the road function Elnanced a
1port10n of the cost of the (a) earth f111 (b) structures to

arry water through the roadway and (c) 1and 115hL¢

This Lechnlque in manv 1nsLdnLo" would have thL followlng

fadvantaboq

(a) Bocause land quu1rcmoan for dev910p1ng scdlmont
» “control measures are. roduced land xlght are al)o
4_wvnorally casier Lo qocut ‘

(h) The sediment contlol sL]uctu1Lq hy boxnp 1ocaL0d on:
~the perimeter road arc: locatod xolatlvcly close to the
r_luko, thuc QPdlmvntH are. xosttxand from ad]acvnl
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lands whxch oftcn coan1buLc a h1gh percontago of
';the ldke sedlmcnl 1oad

(c) By belng 1ocated on a road ,acceSs for operation

and mdlntenance putposos is much ésiery

[t’i recmmnended that a Lomprehen51ve,‘well plannod monl—f
toring program be developod which is ge eared to evaluating the

~ efficiency of these sediment traps and tﬁelt qpoc1f1c 1mpacL
';v>on the qual1ty of Lake Lochrane

.

‘The pro;ect fdc111t1es o[fer an opportunlty to research

. the effectiveness of two d]fferent sediment trap ‘designs. Moxe
'~1mp0rtant1y, the sediment traps thh controlled drawdown tubos
~offer an important research facility for~ mdklng a rhOLough 3
fo»n]uatlon of the impact of CCmpoxdry versus mnre pormanvnt

water storage on nutrient removal efficiency. As noted above, -
the 1n1L131 evaluation of this pfOJPCt has indicated ‘that Lcmpo—f
rary wator‘ torage may not have a pOQ1t1ve impact on lako water

~quality beyond restriction of inorganic sediments. There are
: fmdny meortant quesonnq in this rogard that. need to be answered;5ﬂ
b‘bofore large amounts of publxc funds arc-used to develop sedi-
- ment and/ox nutrient control . muasurvs for bhallow glac1al lakes

1n tho Unltnd States.
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GFCTION 3

DFVELOPWFNT OF {AKu “REQERVAlION PROJLCT

'D[VELOP“FNT OF PROJLCT CONCEPT AND CRANT PROPOSAL

In the earlv 1970 s various local and state interests in
eastern South Dakota began 9oakch1n° in earnest for methods and

programs to accomplish the goal of devcloplng sediment control
“measuves for Lake Cochrane. “They explolod the p0551b111ty of

rcconstructxn7 an QY1sc1ng townshlp road crossing the lake'
larg est drainage course tO'make it functlon as a sediment trap
At the same time ‘there was a erong 1ntcrcst in completing the

'pcrlmotcr road system around . the lake's wvestern side where thn

next two largPsL dralnab inlets-are located. Unsucccssfu1 at-
tempts were made to- secure. fundq through the U.S. Department of

/Ayrtculture, %outh Dakota_s Water kesources InsL1tute and other
"programa ' ‘ : Sy .

Thc prOJect d1d not- f1L ﬂnv Ongoang progxam in Lhe Pgrly

Thc . S. Env1ronmental Protectlon Agency, in relcas1ng~the
first $4 million of funds approprlated under Sections 104(n) and

ki314 of PL°7 500:in 1976,~qtresscd ‘that high priority would be

glven to. 1dke prpqelvarton and/or rcatoxatlon proposals that

(a) v nuld domonstratc 1nnovntxve new technlques

: f(h) wnuld attack souxc=s of 1gn\ proolems such as Gﬂdlmeht"

nutrlcnt 1nflows and

o le) Lnull th“ hld? !ﬁpllnaL1on

lho FaaL Danotn Lonsoxvancv %uu DlSLflLL woxerg‘\lrh other

~local:. 1ntercstq, deGlOpOd ‘a pxﬁJect proposal to construct three

the ‘~xq*‘b1 xodOslrnxvf and reconstruc=.
ting an- v\stlnx‘tounbhxp 10dd and the other two hx/u]k(rxng the

: deqlgn of ~a propoqod new pLIlmOLGr road where it would cross the
“two other main. drainage inlets. ‘The proposal ‘was one of eleven

’prulo(t‘ in six states 1n1L1111v funded undor the new foderdl

e

Lakes'™ progran G




TECHVILAL ASPFCTS OF WULTI~PURPOSF PROILCY FEATURFS
lhe mu1t1 purpose prOJPCL fcatures were as: follows

*“(a)fConstructlon of 2700;feet of gravel road thls‘compléting; ,
. the lake's: perlmgterlroad 5yatgm.” ' ' BT '

‘":(b)-DEV910Pm°“t of thxcej)edxmont txaps,_thuq rcducxng the
sediment inflow fromf66%yof the lake's total direct
'dralnage area SR L HRE 2 :

(c)gD;velopmont of a- maJor ‘new boat accebs area. This access
area was developad as a mh1t1 purpoqe use of a neodod
Tprogect borrow. p:r.‘,, :

(d) Mu1t1 purpoce use of two of: the sedxmgnt traps as fish
‘  rear1ng pouds by the South Dakota Department of Camo,,,f
1sh and Palks. : :

The two qedxmcnt trapu 1ncorporated 1nto thg cons:ructxon , v
of the new road (known as Sites 1 and 2) ;shown in Figure 2, were

"deslgned w1th manually" controlled drawdown openings to allow‘
,pormanont sto1age of water if d851red up to. the top of the rlser

A bchcmatlc dlagram of Lhe qodlmont Lrap developed: by re-

construction of the CYLSC]D? road (known as the Cochrane Site)
~is shown in Plgure 3. Water cannot be’ permanently 1mp0unded be—
‘»causa 1L has ‘an uncontlolled drawdown tube

Table 1 conLalns summarv dosx n 1nformat10n for all Lhree

sedmment traps
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vaABLE51. DFSICN SUWHARY FOR ALL THhEE SEDIMENT TRAPS
2 Sl s ‘New Road: ©  Existing Road
' North South Ll ‘

[Dééigh'Featdtei“' G “8ite  Site - ‘ ; CochranejSite 
- “Drainage Area (Agrea) S Y A A S |
- Height of Fill (Peet) ‘“f‘ 15 197
~!Ponl hPlth at main j,‘ 50 BEats ? o
~overflow tube —(Feet) 5}0“1_;”11;?“~~ = '~ﬂ4
Storage'at'mhing : N e
overflow tube‘ (Acfft) ?‘Q ;-3"4 S 11'6
' Lenbth - Maln o L o A L L '
overflow tube ,(Feet)f 108 »1?813   ',. B
'{Dlametvr ~kMa1n‘ : S e N
L over[low tube (Inchos) ”'24";M72é:  N 1‘f:3Q"J
Biameter - Rlser7‘ e "  ‘:>* Lo f  o
~pipe: i o (Inches) 30“ ,:39;‘" -
D - Drawdo , o
Lamcter raw own. ; 9 9 12
‘tube or opening (Inchps) .
‘f;ControllédidradeWn’tube'Tf.g YéS ,vLY¢Sf>,‘ '1>3“130' 

1

2

;MULTX ACENCY PARTILIPATION R PROJELT D&VELOPMENT‘

IL 1is pertlnont Lo TCVle the'part1c1pat1on of tho six main

‘ 5overnanta1 entltlcs anolved 1n thp dovelopmnnt of the overdll
‘prOJeLt : R : s : :

At the local 1ev91 Deuel County and Nordcn Town%hlp playod :
a Qttnng Tole by Elnanclng tho‘COnGCructlon of the new road and

“securing easements for the entire prO]CLt The coanty also
Ehnhdicd the cnn«LxucLlon LOHEIJLCH fox Lho progorL :

At a mu1t1 couuty 1cvel the Laqc Dakota Lonservancy Sub—

. District ptoVLded a §10,000 gtdnt Low11d the additional cost of
Cincorporating the thlco',cdlmont lep"lﬁtﬁ the ro1d vs(wm

The Sub-District also app11ed for and administered thc EPA
10|n lako" grant and @exved qs_ovcrall pTO]CLt conrd1natn1

Cht sLiLb 1(vv1» LhP.J(p\Ltanf of Game, Fish and Parka

; conLr1huLcd $3,000 in cash and: deqlgnod and suporv1qzd the con-
‘,Sfruttlon of rhe now IOdd pnxtlon of tho pFOJCCC 5 ‘

AR SR S ol e S SR SR
?\iA l,ixx' Todeoral Tovel ‘ B } cobor s Conservation Sovvice | as-

axutlnv ‘the lnudl Deue b (ountv (on)01VJonn DLHLIICL !do‘lynvd
*and ~up‘rv1qu tho lLCOHHLTUL(]Oﬂ ol the Cochrane Slte and EPA Aerind g

Cprovided a $9 006 grant toward the dllOCﬂLPd cost of 1ngnrpn—7
I!llnx th Lhroc ”odlm\nt anpqylnLo Lho rndd Sys stem.

lO



Snot ,‘_;|, ,hvr\-::“s R nn;v STRFSE AL LS U T SV

Whenever ‘a 1a1ge number of entltxes are 1nvolved in- thé‘

: flnancxng, desxgn construction aﬂd/ox opcrat1on of a project,
~there is the 9Lrong likelihood that problemq will develop. The
five non-federal entities sought to avoid such problems by dis-
cussing in deLall and- arriving at clear- cut agreements on all.

:‘aspects of prOJect developmunt -Thesb agreements werce xncorpo~'

rated into a five- partv dvmnzandum of Agreemvnt whxgh all
parties sxgned o : R

‘ﬁ :oBJrcr1vEs oF THE DEMOVSTRATION PROJFCT

Accordlnq to the granc app11catxon, the Ob]PCthC of the
prolect was_ to: demnnstrate a simple low-cost method of roducxng5
“lake qedlmont and nutxlent inflow which should ‘have wide appli-

cability in the United States. and to demon&trate the rechnique /

j'for both cxv;mn\7 and plannvd new porlmeter road systems. -

3 PROJLCT ACTIVITIE§ DURIV” GkANT PERIOD

It was noted in the. or1g1nal grant prOqual that the 9011

'COHSCTVathn Se;v1ce would dealgn all project: works. When all "

the non-federal entxtloc met on August 21,1976 and developed

a: Memorandum of Agreement for the- ‘project, it was decided to hayc:
the Dopartment of Game, Fish and Parks deslgn Sites 1 ‘and 2 91nco_

the Department. had offered to. dcslgn and superV1qe constructlon

;of the. IOud 1ts;1f

After thg LPA grant ‘was off1c1a11y ‘awarded on Tanuara 8

o 1976 local Pnthle took immediate steps to secure needed pro-
ject easements and to lcady the prO]ect f01 conqtructlon.

: “In ea*ly March thL PrOJcct Vanager notlflﬁd Barbn1a Schroe—
der, who was placed in charge of the: pzcgogt by EPA officials in
Denver: 'that Deuel County was 1eady to open bids for the project

‘and dsked for instructions. Constructxon bids were opened for.
“the new road portion of the project on March 29, 1976 with six
“firms bidding. “Halstead and Lewis (on truction nf Brookings,

South:Dakorta Submlttku tho- low bid oi 21 089 h/ which was. ac=

\copted by- the c0unty COMHlelOﬂGlS

stoners for the Cochrane Site

B 1(!};{ were opened by the commi s

on April 20. fThéféommiSSionengawardéd the contlacL to Annet
- Construction, Inb( of Milbank, South Dakqtaiwho submitted a low
Cbid of $6,912. S L : ’

On k”.kl'u‘n(" 8, Bruce "1”(*rrzy ’ EPA-Denver, ; 1n1 nlmcd the' px‘(\_]LCC

Mandger(thnt John Brink was replacing Barhara Schroeder as Pro-

jectfﬂfficer;v On JunP,?Z.QMr. Krink: tonrvd the project and

dfi;'-(,-:w e Dein otk LR pragressg .,

lhu‘deo F1Qh and’ Pax«c D0partmgnL Inglncer noted after :

:Junc ’1 Jn&pxctlon of the now 101d nurtlon of th project: Lhnt

11f
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RFSULTS AND Dl (USSION

';ECONOMI( TEASIBILTTY OF 1HL 1F(HNIQUF

1he cost of dov;loplng Lh sedxment Llﬂp was reduced below
the costs of normal development under this lake ~preservation

‘;tochnxque because f’he raod functxon fxnancnd a pOrLIOn of the,_
‘cost of o e o : ' S

a) the carth f111
(b) sLxucturcs to COLTV waLex through tho roadwdy,_ana,

(c) noedcd .nnd rlght Eor'the structurcq

Jhc full coxt o[ ILLOnstxuctlng rho k llng 1oad was allo-

cated to the 1ko pFOJUCt since’ the road was alxendy suitable
: 'fdr‘trznsportaLlon purposes. The CY]SEIHQ road fill and road

eaSoncnts reduced che Losts of thlS conQLructlon, howovor

Due to‘thbL multl LunLonn cost sav1nps, thp co t allocatod

‘to the-ccdlment traps was. lxbhtly 105 than q”O ;000

: Thﬁ \20,000 dlLOCﬂth to thL ldkO pr‘qorvatlun pxo,ch cov-
ered Lho [ollowlnb 1tem not 1vqu1rod 1n normal 1oud construc-,7

~t10n

 (3) Flodd éastCntvff tho spdxmvnt puol arcns,
(b) - fagc of those areas, i
le) : ‘i hﬁﬂ‘gl‘*'» aned x' Ll to provide desired

~(d) Excavation and. roflllxnp of a. corv tronch and

sed costs vesul ot lm' from: dm wn chanpes iu the

; (t‘) Ii‘;l\.‘ re :
: , {dr1fnan5‘rrucfdr" ; the added cost resulllng [r0m the
© need for caulked, cln C"!lVPth seams, water secpage

nllal and sOCOnudtv ovoxflow tnhc? iqfqnmﬁwhat counter— -

el IR 'l bo« ause whon wil -‘1 “anhe s tore Sl }n-hnn: rhi road ‘

bl t"ihr,d‘_x.n,i roy

tubes.can be reduced,

o f_nyu.) :,j‘.:,u:' cost aixf the wain dvain




»Summarv dfvaojeCr Wétcr Qualitv Data* "L

 TECHNICAL EFFECTIVENESS

Cnncurrent*Impact of‘Ocher Activities

lt is somewhat de[}Lu]t dr Lhtq pOLnt to draw dvflnlte
COHCIUH]OHH on thv,;mpdcl of th completed uod\mnnt traps on
lake: water: qudllty hLudNHC very. limited pIOJLLL data have been
collected on the actual’ 1nflow-outflow ol the sediment traps

It is very difficult to evaluate the qedlmvnt traps using in-
~lake data becausée of the concurrent impact on. thhklake of a
~-number of secxmpnt-nutrlvnt plOdULln& conscrucrxon activities:

This constrUCCLon ‘has 1nc1uded ‘a number of lakoshnrc homes, a

_new state. park area on the north side of the 1akc, and the pro-

JOCt works 1nc1u01ng tho asqoc1at0d new rnad

In addltlon = thL 11kn arLa vxprlencod severe drought

‘dur1ng 1974~ -77 whlch reduced. normal surface and groundwatpr in-

flowq dnd resultcd 1n a 10w91 Lhan noxmil lake 1eve1

lhoxc wexe no [unds in. tho EPA yrant rn covor water qulltV 

: monlturxng Durlnb the porlod of the &xant waler quallty sam-
" ples were. penptdlly collocLed b)*monchlv by ‘the Project Manager

under -a ‘cooperative . haot Dakota Conqcrvancy Sub- stL11ct/Depart*/'

,Tment of EnVLronnevtal Prochtlon lake monitoring program : Sam-"fl
_‘,fp1es wecevan1lyved by the State Hcalth Laboxatory in Pierre. Tt
- was difficult to meet grant 1oqu110ment° for. chlorophvll a data

since none of. th main water quality. laboratorle “in the state

werornqu1pped tc,analyzt thoxophyll

The gmntuc d]d u\ntxnct wtth Lmd’xl‘] Brich, a- hpwn‘tﬁ}c{nt‘ ol

Blulnvv graduate student at South' anoLa State UnlvequLv in
July,- 977 for LOllLLC of chlorophvll a data which 1is: ~shown in

Table 2.
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© TABLE 2. LAKE CHOCHRANE cuLoRoPuyLL‘g DATA

R S N : . Chloxonhvll a mg/1 -
Station e e fﬁ» 'Av9rage of 3 grab qamples

B/16/7T 9/4/77 9/22/77

~ff1 s (snuthwcst hav;~<surfucc) 1k‘* 12.1 ~li.24”;v'l}.4
3-5 (northeasL quadrant ~qurface) 13!1‘ _f IOAAKVV 13.2
3= B<(northea§t quqdrangr- bQ§t0m) & :’11{3 ¥'  116 12.9

nll waL01 quﬂlltv data coxlocted undot thi# grant agreement

“”hqs becn transm1ttgd to thp bPA re&10n31 offlco 1n Denver.

Table 3. contalns avcrage annudl valucq for chected water

vqudllty paldmCLLrS for the- perxod 1975 1978

TABI 3, AVLkACF VAleb QOF SFLFCTFO \ATFR QUALITY PAREW“TFRQ

CUnit 1975 1976 1977 1978

5Suepended

 NQ. of SamplLs  ¥1: o _YJ‘QV ’3 w~ '  lfsj‘ lfp'a' V A
’.‘cOnducchIry micromho  3053/22  2782/23  3535/24  2700/23

Sollds;gxff ”,mg(ly e 99VZ;-,,J,f8;‘ 103 ','87‘

iy o me/L o 125 a1 .8
. Ortho P04~ :!ﬂii:mg/lfi o022 018 L0l .0l4
| !m 11 P()[—: o mg/l L0350 037 036 I8

dh]O 4 Lonraxns Vﬁluoq fnl selepted conatltuonce ftﬂm sam=

ples collected and analys ed {rom thv fhx(n'aruLm(nt trj;s during

LhL sprlng runolf of 1978




CTABLE 4. ANALYSIS OF SEDTMENT 1\\ﬁLINFLOW/OUTFLow~
' " “Cochrane Site - ‘ ‘
‘l(uﬁtontxollcdf

o Pavameter oo 'dfawdown)

VInflow/Outf]nw Inflow/OuLf]ow infiow/Oucflbw‘

Nlt(h 39 lq78

'H:;¥3338d"f{mé/it;i?}ff ~17 :i1>f:f?5s2;;f ,’» AR 1f5
CoNHN o mg/l 23 . 4803 - 01 -
TRN-N ~jf:°;j¢g/i_f 1;65 121 ",1;67;5 §‘—§ o086 -
;1°0rtho POy P“ﬁg111’ f 039~f}190>,,: 033 - 4' f‘€;nsz} ;fe-

'Total p04 p[fmg/1-f 168192 5“a",111 o= -

‘;Apltl ﬂr-1978“j};k

. szii’:gipd Cmg/l 54 ' k25 L A() e VAT 338
<[1Nu3 N t*ﬁ mg/l .15 ;LQQ ,{Tf’.3A¥}i'=,i9 k.07
7;ka v o mg/l .72 .80 171 073 .82 .70

Orcho POf-Pf'hg/l L0600 108 _1,  .027 ”f 018046053
].'nga1~p04f‘/“mg/t';;',o75 35075 038 062 067

'5;740]1dq in tho qodxmenL tlaps

These 11m1LLd samplns 1nd1cate good romoval of suspv1ded

Ea

:TPrOJect hvaluat1on thounh orher ’eqcarch R P i e AT

Loxq Havltol (1978) h1s evaluatvd 1ak9 water nunlltv

b‘and alydl abundanc* hefore, durxnp and after conctxuctxon of the .
~sediment ‘dams through ‘a grant funded by the Office of Water Re-

snurcc i\cszwnh and o<hno]ngv “Her data is much mo1o LOmp]OLO

;“Ll\lﬂ the px()]?rt data noted above. T‘u*xuost recent proicch
~ev11u1t;on Iepoxl 1% Lnntqlnod in the Appondlx

- (".“,!". R;\fi'jl {"z\? ;()F CTHE . S':ii“; M DET 'If!{.-‘\l’S‘

4Ef[oct§'bf‘DcsignidthUse for Fish:Réafing

~”u‘L1“P"’P“‘( use 01 thu‘nx (w 'x‘uizvn “traps as fish rea:

Cing ponds imposed two raquirements in this case (l) Lhu sediment

'-trxps had to be designed with manually controlled d('vu:os to :
“cloge the drain tubes during spring and: early. summer and (b)) nf-
Ticient. rvmnwll ol rh< f\:s‘rlln S l(ﬂHllLd xmp{\lnf thn'”ltfl

Loy Gedinent (‘\ ;uln\;; 31§i\w 5 nui:.y[p'~‘1d\ vl U owator

xnto th( ]lh« as uoLod h(luw

. 13_ 



'Nutrjent'Rambvél Effiéionbyzjﬁyi“

j;planL growth

qu of thc sedxment traps iox flsh roarlng m1ght havo‘exthﬂr

Loa dn31rab1P or. unde31rab10 impact on nutrient concenrratlon in
‘1‘ch" pondq ThL anecL qhould be Pvaluared fuxter o

on sou1mﬂnLibontx41 purposes only strugture is dgslgncd~

to reduce the- velocxry of water to the ponnt that’ huspondod 501—7

ids will drop to the bottom of the pool,arca CThis requires

‘very little qtorahe lev oxcepc for Lhe very: flno aodxmont paf* ke

tlclet. o ‘,,~

Thooretlcally a SLgnlflcant pOfthﬂ of tho phOQphorus lond

lwlil be trapped along with these sediments becauso phos sphorus ;s::

presumed to-be attached to the soil pa1t1cles The limited sam-

pling. from the spring Lunof[ of 1978, howovor*‘d:d not indicate
'lgood phosphoruq removal. The phosphorus ‘may be attached ‘tothe
very fine partlcles whlch do not re1d1]y sottle dnd stay at. the "\?3 
 ‘botLom of the pond ; ' L

: N1tro~on 1is’ d1saolv0d in thc runoff water dnd accordlng to

Dr. Haertel probably equal in~ \mpanancn Lo phosphoruq as ﬁrﬁ‘” 
~limiting fact01 in algal. productlon in Lake Cochrane. ‘A long
‘detent ion porlod will be TPQUI]Ld for nltrog e romoval in the

sediment pools bPLdURP the nltlogen wlll nged to bv aken,up‘by]?

1y




. Table 2. Diffirunce bitween Measurements of Variables above and below Sediment Control Dams (ppm) -

S Yegpe 1 X977 e S 1978 LB coooo 119771 1978
, ,Uunmi . 573 9/20 | 4/20 5/16 5/31 6/14 6/28 7/12 7/26 8/17 8/31 | Mean © Mean
o Hm;n.m SRR T g LR ] o2 2 2 2 2 SR R g . ) :
Soocbamo# oo e #2.F2 #2420 f2 #2 #2 C#2 g2
S AbOYEmL e e B e RIS (R , U
o below , : . : o : . e i ; L S E S
e .06 =95 -.04 -.08 ~-.02 -.11  -.26 =.24 | .23l -:16
=05 -.32 -.15 -.60 -.70 .65 =.33 -.23 | -.03[| - -.20
-.12 .02 .28 -.31 .23 -.22  -.05 .77 | -.03 .05
-.01 -.05 =-.73 -1.22 =.12 .08 .18 .34 A e
~ -0l .04 -.97 -1.57 '-.59 =-.48 .10 .32 | 08|  -.36
) =65 76 -109 -89 -85 =111 =144 -114 | 0 |_ - -58°
5 00 0 00 0 =5 =39 0 | -4
-2l 7.5 -9.8 -8.8 6.7. -8.4 =-22.0 -21.3 | =02 -15.3
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itive value means the concentration was higher below the sediment control dam

A e
, ~than above it.




