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EXECUTIVF SUHHARY

g'ln July of 1987, the Sou+h Dakofa Deparfmenf of Wafer and

~ Natural Resources (SDDNNR) and the City of Rapid City, South

 Dakota entered into a contract to conduct a Dlagnostic s

- Feasibility Study on Canyon Lake ‘and Rapid Creek. Canyon

~Lake Is a small man- made lake which has. experlenced nuxsance‘

- growth of macrophyfes. This vegefaf[on has Impalred -
urecreafional use ln fhe lake.- |

_!'The purpose of This sfudy was. ro provlde a general
" 'assessment of the water quallty of Raplid Creek: and Canyon :
- Lake from Lake Pactola to the City and to idenflfy pollution
sources and potential polluflon 'sources. The clty “had '
- experlenced taste and odor problems with thelr drinkling
, ~water supply and requesfed fhar fhe SD DWNR Investigate the
'yzﬁproblem. : e L | ,

~ Sampling commenced on December 16 1987 and was complefed on;
~~ November 16, 1988. A total of 9 lndlvldual sites were o

sampl ed wlfh a Tofal of 300 water qual ity samples colleufed'

~ Sample ‘analysls was performed by Travis Laboratorles In
"~ Rapld City, South Dakota. Discharge data was provlded by

U S.kGeoIogIcal Survey. i ST S ; b o

3

1;The study de*ermlned Thaf fhe lake Is acting as 'a nutrient
. slnk. The load of nufrlenf load enferlng the lake Is hlgher
~ than the load leaving fhe ‘Fake. This report Identifles
~~ sources of pollution and provldes alfernaflves for .
~_resforaflon. : ~ 3 |
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~ INTRODUCTION

~_In the spring of 1987, drinking water taste and odor

~problems were reported by Rapid City residents. During the

 summer of 1987, the City of Rapid City requested the South
‘,'Dakofa Department of Water and Natural Resources (SDDWNR) to
~conduct ‘a Dlagnostic Feasibll ity Study. The purpose of this

'study was to investigate the source of taste and odor

' problems, to provide a general assessment of the water

~quallty status of Canyon'Lake,,and to propose restoration
~alternatives to Improve water quality In the lake. A

, "{conTracT,befween'fhe SDDWNR and the City was completed on

July 7, ]987{ ahd;fhe szdy commenced [n November of 19875!

~Thls‘reporf presents ﬁafer;quallfyTlnformafionicbllecféd for =
;fhe‘DIagnosflc‘Feaslblllty;Sfuqy'of,Canyon Lake/Rapid Creek

-and stream.

. and presents arfernaffves ﬁor:fhe restoration of the |ake
\5Sf+e~DescrIpfldn:' N

: Canyon Lakekfs ‘a 27~acrewiﬁpodndmenfkon Iower Rapld Creek
~near Rapld City, South Dakota. The watershed which drains.

~Into Canyon Lake Is approximately 42,000 acres.. Rapld Creek
. is the largest stream dralning the Black Hills. The average
~flow In Rapid Creek at Rapld City from November of 1987 ’

~through December of 1988 was 46.0 cfs and the flow Is

- regulated by releases from Pactola Reservolr. Near the
clty's |imit, the creek galns 10-20 cfs of flow from ;
~Cleghorn Springs. The South Dakota Department of Game, Fish
and Parks Ufllizes about 8 cfs of this spring flow to .
operate the Cleghorn Sprlings Fish Hatchery which discharges
‘to Rapld Creek about 1/5 mile upstream of Canyon Lake.
There are several"houslng.developmenfs upstream Of.Canyon
Lake with Individual septic systems. The watershed area is
primarily composed of conifer forest. Rapid Creek, below
Canyon Lake, Is the primary source of municlpal water for

~Rapld Clty. Figure 1 on page 2 shows a dlagrammatic view of

~the Canyon Lake wafershed.f Figure 2 on .page 3 shows the
Rap[d;ClTy area wlth Rapjd[Creek and Canyon Lake{

 The state of South Dakota has assigned the following
~benefliclal uses to that sectlion of Rapld Creek from Canyon
Lake to the

" (1) Domestic Waferysupp[yfwafefs.

confluence with the north fork of Rapid Creek:

el
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- (7) Immerslion Recreation Waters. v
o (8) Limited Contact Recreatlon Waters, '
(9) Wildlife Propagation and Stock Watering.
- (10) Irrigation Waters, . . : RN

(2) Cold Water Permanent Fish Life Probagaf!oanafe(s;‘:'b

The assigned beneficlal usésfoE;Canyon‘Léke‘lhcfude the
followling: ‘ Tt e , ~ L »

(1) Domestic Water Supply Waters. |

(2) Cold Wa+er-PermanenquIShfLife’Propagaprn wafers,"‘

(7)  Immersion Recreation Waters.
(8) 'LJmlfedaconfacT‘ReCreaflonkWafers.

Waferianllfy"Sfandards:;g:'

The water QUallfy7sfandard§ areﬁbased.on the highest ranking ;

beneflcial use assigned to a particular water body.  The
highest ranking beneficlal use assigned to both Rapid Creek
and Canyon Lake Is (1) Domestic waTer Supply Waters. The
applicable criterla are to be malntalned at all times based
‘upon the results of a 24 hour representative composited

sample. The numerical value of a parameter found In any one
'grab sample collected durlng“fhe,perlod may not exceed 1.75

times the applLCable,crLferIQn;

Based on these criteria, the water quallty standards for the

parameters tested for thls study are‘fhe—followrng foriR§pIdf

Creek: ,
1. Total Dissolved Sollds - 1000 mg/|
2. Nitrates - 10 mg/l ... S, iz
3. pH 'greater than 6.5 and less than 8.6 ~
4. Collform organisms may not exceed a Most Probable
*Number of 200;per7100'ml'samplerbased'on a minimum
- of 5 samples obtalned during separate 24-hour
~perlods for any 30-day perlod from May 1 through .
September 30, and they may not exceed this value In
‘more than 20 percent of the samples examined In
thls 30-day perlod. They may not exceed 400 per
100 milliliters In any one sample from May 1 fto
~ September 30. = - R RS
5. Dissolved Oxygen - >6.0 mg/1I
6. Un-Tonized Ammonia - <.02 mg/|
7. Suspended Solids = <30 mg/!l
- 8. Sulfate - <500 mg/t
9. Temperature - < 65.0 degrees F

I



' followlng

The wafer quallfy sfandards for Canyon Lake are the

1. Total Dlssolved Solids - 1000 mg/l
2. Nitrates - 10 mg/l
3. pH greater than 6.5 and Iess than 8.6
4. Coliform organisms may not exceed a Most Probable
o Number of 200 per 100 ml sample based on a minimum
of 5 samples obtalned during separate 24-hour :
perlods for any 30-day perlod from May 1 through
September 30, and they may not exceed this value In
more than 20 percent of the samples examined In S
this 30-day perfiod. They may not exceed 400 per
100 milliliters: In any one sample from May 1 to
. September 30. ' ‘
5. Dissolved Oxygen = > 6 0 mg/l
6. Un-ionized Ammonia - .02 mg/1
7. Suspended Solids - < 30 mg/l
8. Sulfate - < 500 mg/l
9. Temperafure - < 65 0 degrees F

METHODS:AND'MATERIALS

,;Samples were collected af 9 Indlvldual samplIng slites in the
~ study area (Figure 3,page 6). Four stations were tributary
sites located at Infervals on Rapld Creek from fhe Pactoia
‘Reservolr dlscharge to the Canyon Lake Inlet (sites 1-4),

M7f~Sife 3A was located at Cleghorn Springs. Site 4A was the

- Cleghorn Springs Flsh Hatchery discharge. Two sites (sites
5 and 6) were In-lake sites, and the remalning site (site 7)
- monitored the Canyon Lake dIscharge.- The location of each
slte Is as follows~ : ; -

,Slfe #1. Gaglng sfafion downsfream of Pacrola

. .. Reservolr Spillway. TIN RSE Sec. 2 Latltude
44 deg. 04 min. 36 sec. Longl tude 103 deg.
28 min. 54 sec. S '

- Site #2. ‘Gaglng sfafion downsfream of Deer Creek .

ST ‘ confluence wlth Rapld Creek. TIN R6E Sec. 8
Latitude 44 deg. 03 min. 42 sec.}.Lonngude
,103 deg. 25 min. 04 sec. ' '

- Slte #3. Gaglng sfaflon approximafely 2.8 mlles
: . downstream of Victorla Creek confluence. TIN
R7E Sec. 18 Latltude 44 deg. 03 mln. 04 sec.
Longlfude 103 deg. 18 min. 47 seu.

“5-
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Site #Sa.:Cléghorn;Spflng§ éoné flsh hatchery.

Site #4. Confluence of Cleghorn Springs Fish Hatchery

- effluent and Rapld Creek. TIN R7E Sec. 8
Latitude 44 deg. 03 min, 31 sec. Longltude
103 deg. 17 min. 48 sec.. o

' (SIfe #4a. Dléchargé ChanneljfrCm Cleghorn Sbrings Flsh‘
L Hatchery. Latltude 44 deg. 30 min. 32 sec.
Longitude 103 deg. 17 min. 54 sec.

Site #5. ,Ldéafed éésf offééc+lon [ 1ne befwéen sectlons
i ‘ 8 and 9, TIN R7E Latltude 44 deg. 30 min. 05
'sec. Longltude 103 deg. 17 min. 30 sec.

 Site #6. Located west of the residential road TIN R7E
o ’ Sec. 9 Latitude 44 deg. 03 min. 33 sec.
Longltude 103 deg. 17 min. 22 sec.

V Sf+e'#7. 'Lodaféd'qh fhe>Quf]ef‘sfrucfure éf the
‘ spillway of the Canyon Lake Dam. TIN R7E

Sec. 9 Latitude 44 deg. 30 min., 02 sec.
Longlitude 103 deg. 17‘mln.’11sec;§

Sffes,l,Z and 3 were selecfed to provlde‘loadlngilnforma?lon

- from Rapid Creek upstream from Canyon Lake. Sites 3a, 4,

and 4a were monitored to quantify possible loads from the

- Cleghorn Springs Fish Hatchery. Site 3a was sampled to ,
determine the water quallty of Cleghorn Springs, upstream of
~the Hatchery. Site 4a was the maln dlscharge from the
Cleghorn Springs Flsh Hatchery. Site 4 was selected to

}Cfgample‘fhe mixing zone for the discharge from the Cleghorn

Springs Hatchery and Rapid Creek. Site 5 was selected to

- provide Information on the water quallty In the mixing zone
~between the lake and the tributary Inlet. Site 6 was

- ~selected to provide a representative In-lake location for
- water quality Information. Site 7 was selected to estimate
~ the nutrient load from the |ake to Rapld Creek. The site
~“number, sampling duration, and number of samples collected
per site are shown In the following chart: N ‘

[
|



SAMPLE_ _TJME_BEB_I_OD---’_;’_‘___E_Qf swmss |

SITE # . ___
B ’ : FROM: . TO: ;
1 1/19/88 - 5/12/88 18
2 - 12/16/87 - 5/12/88 20
3 12/16/87 - 11/16/88 42
3A 5/17/88 - 11/16/88 - 16
- 4A 3/22/88 - t1/16/88 . 32 -
4 12/16/87 - 11/16/88 430
S 12/16/87 - 11/16/88 - 43
6 - 12/16/87.-11/16/88 . . a3
7 ‘,12/16/87 ff11/16/88a1';’ ”,43*;p’;_k
'Sampllng aT slfes 1 and 2 was dlsconflnued In. May, 1988

because concenfraflons of nufrlenfs and" sedlmenf were. |ow

~and slte 3 was avallable to monlfor upsfream water qual Ity.
Sites 3A and 4A were added to the study in an attempt to
rassess nufrlenl loadlngs from The flsh hafchery

Al samples Taken were grab samples collecfed approxlmafely .
6 Inches below the surface of’ the wafer. The Iaborafory s
analyses were conducted by Travis. Labs 1n Rapid City, South f‘

- Dakota. Fleld sample collectlion and analyses were done by

employees of the Clty of Rapld ley. "A mean_ dally dlscharge
- for each monitoring site for; the study perlod was provided
by the U.S. -Geologlcal Survey Offlce In Rapid City, South"
Dakota. The mean dally dlscharge da?a and the sample
concenfraflons were used to calculafe esflmafed dally and
kfofal loads for each slfe.fi“‘ ~ . S :

A complefe sedlmenl survey was complefed for .The. lake durlng;:~d

~June of 1989. Elufriate sampies were ‘analyzed from the 3
bottom sediments. for metals. and foxlc confamlnanfs. Resulfs,;j

ao,ofyfhe elutrlate samples are. “found In table 1, page 9."

. Figure 4, page 10, shows .a contour map of The lake basln.k
,Flgure'E, page 11, shows a map of. sedlmenf Thlckness.

RESULTS and DISCUSSION
Sedlmenf and Nufrlenf Concenfrafions

‘fThe abbrevlaflons used on The flgures are shown ‘on The!
’followlng fable



CANYON LAKE ELUTRIATE TEST RESULTS :

. TABLE 1. SUHHARY OF RESULTS - CANYON LAKE PROJECT

PARMETER § senxnsnr  RECEIVING  ELUTRIATE

~ WATER WATER

AHHONIA, NH3 . 0.080pps 2.14 ppa

CHEMICAL OXYGEN DENAND ~ '~ " 1346 ppa 23.1 ppa

CYANIDE, TOTAL (AS Cn) 1.1 sg/kg ~  (0.02 ppa (0.02 pps

»VMWETMLMNT"‘ﬂM . {0.02 ppa (0.02 ppa

- PHOSPHORUS, TOTAL (AS P) ~ . (0.0 pps 0.03 ppe

- TOTAL KJELDAHL NITROGEN (AS N) . 0.64 pps 2.46 ppa

- OIL AND GREASE ¢+ 0.28a3/kg 0.2 ppa (0.2 ppa

~ ANTIHONY, TOTAL (AS Sb) fi'OSWWT> (0.1 ppb (0.1 ppb

© ARSENIC, TOTAL (AS As) - 3.3ag/kg = 2.3 ppb 42.6 ppb

- BARIUM, TOTAL (A Ba) 63.4agfkg. - Ssppb 143 ppb

 BERYLLIUM, TOTAL {ASBe) ~ ~ 2mg/kg = (5ppb - {5 ppb

. CADMIUM, TOTAL (A Cd) . 0.3ag/kg ' (1 ppb C(lppb
- CHROMIUM, TOTAL (AS Cr) ~~  2.4mg/kg (I ppb (1 ppb
- COPPER, TOTAL (AS Cu) o 3.5agfkg o (Sepb (S ppb
IRON, TOTAL (AS Fe) “_ammm,<1um‘ 1063 ppb

- LEAD, TOTAL (AS Pb) o 2agfkg o (2ppd {2 ppb.

- HAGNESIUM, TOTAL (AS Mg) ~  3.3ag/kg -  23.8 ppa 22.3 pps

* MANGANESE, TOTAL (AS Mn) = 123 ag/kg - 10 ppb 206 ppb

- MERCURY, TOTAL (AS Hg)  «(0.1ag/kg 0.2 ppb 0.2 ppb

- SELENIUM, TOTAL (AS Se) 0.3 mg/kg- 1.3 ppb 2.1 ppb

~ UINC, TOTAL (AS Zn) .. 35.5mgfkg - 8 oppb. (5 ppb

o NICKEL, TOTAL (AS Ni) 4.5ag/kg ~ (Sppb {5 ppb

_ ALUMINUM, TOTAL (AS A1}~ ~4445mgfkg .~ 34 ppb 317 ppb

~CALCIUM, TOTAL (AS Ca)  :  15.7'ag/kg 45 ppa 54.5 ppa

. SODIUM, TOTAL (AS Na) ~  0.1mg/kg 5.1 pps 5.2 ppa

- POTASSIUM, TOTAL (ASK) . lag/kg 2.8ppa 4.6 pps
. SILVER, TOTAL (AS AQ) - ' (0.1 ag/kg (0.1 ppb 40.1 ppb

© CHLORINATED Pesrrcxnss (0.5 ag/kg - (0.5 ppd (0.5 ppb

P B . (SDug/kg (sOppb (50 ppb










‘Abbreyviation Parameter
~ Water Temp _ j>'QWafer'Temperafure
Alr temp . Air Temperature
-D.0. - Dissolved Oxygen
“FPH . Fleld ph
Fecal G - Fecal Coliform Bacterla
- Conduct. - Speclflc Conductivity
-~ LPH ... Laboratory pH
- Talka ~ . Total Alkallnity
- Tsol o oo~ . Total Solilds . .
Tssol S ~ Total Suspended Solids
Tdsol -~ Total Dissolved Solids
Ammon . Total Ammonta
NO3+NO2 - Nitrate + Nitrite Nitrogen
- TKN : © . Total Kjeldahl Nitrogen
~TPO4P ~ .Total Phosphorus = =
- OPO4P « o« Orthophosphate
S04 . sylfate e
UNAIM . Un-ionized Ammonia

minimum, and mean concentrations of water quality data ;
collected from each samplIng site. Figure 6, page 15, shows
fhe‘relaflonshlpsfbefWQenffhe;conténfrafIOns‘éf‘serectedg
paramefers‘andh+he;locaf10ns of the tributary sltes. For
feach;of~fhe5nu¢rlenfs shoWn?lnﬂFIgure‘6,tsite:4a;x+he
dlscharge:from~The‘Cleghorn:FISh,Ha+

Table 2, page 13 and 14;nfS~af§udmary 6f?+he1maxlmum}f

, | chery, has the highest
- concentration with the exception of nitrates. Sites 1, 2,
-andgsjane'consksfenfly'*hegfowesf,conéenfra+rons‘in;each of

the nutrient parameters. _Site 4, the tfributary site :

Immedlately upstream of Canyon' Lake, -has the second :highest

- nutrient concentrations with the exception of nitrates. The

concentrations forisoljdsVaré,eSsganally*fheﬁsamegfor all
:slfes,and'fhlS’relatlonshlp;may*beeSéen on Figure 7, page
16. The in-lake concentrations are shown graphically In
~Figure 8, page 17 and Figure 9,”paga;18.»»The}purpose:fbr
“analyzling each Indlvidual parameter7is,descrlbed In Appendlx

Most of the sample parameters were within the concentration -
Iimits set by State sfaddards-;'Conbenfrafténéfof the L
~followlng parameters Indlcate that they may exlIst in
sufficlient quantities to cause problems. - : .
Temperature: e e ' L N
‘The maximum water temperature recorded for a tributary was
72 degrees F, and the minimum was 32 degrees F. The mean

temperature for all tributary sites was 45 degrees F. Four

‘»conschTlve samples exceeded the maximum al lowable standard = =
gl TR EXCE 12 ; el
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;of 65 degrees F at slf¢5~5 and 6 from may 26 to July 5,
- 1988. Site 7 had‘fhreevconsecufl%e‘samples‘which exceeded
the standard from June 7 to July 5, 1988, This Indlcated a

potential problem for the cold water permanent fish |ife
~propagation beneflclal;qse}des{gnafron., ‘

et

 The maximum and minimum pH measurements during the study was

',58:9Aand 7.2. This Indicates that the water In the study

~area Is slightly alkallne. Most of these measurements are

- consldered normal and not an Impalrment to the fish .-

- " populations In the area. The only sample which exceeded the

- standard for the cold water permanent fish I1fe propagation
~criterlia was collected on June 7, 1988 at site 7. ’

hi{-‘ j Liignmi

 ,Thé méanycoun? of~fecaf,édliforﬁ bacterla for the tributary
~sltes was 14.5 colonies per 100 miliiliters. Fecal coliform

counts were high for In-lake site 6 with a maximum count of

5,300 colonies per 100 mi. The mean count for site 6 was
205 colonles per 100 ml ‘with 18.6% of the samples above the
~maximum allowable standard. = The South Dakota standard for
~fecal colliforms in Rapld Creek and Canyon |ake Is 200
~ coloples per 100 ml. During the course of the study, site 4

-~ and site 7 each had 1 sample that exceeded the standard.

jeXceadedlfhe standard.
Phosphorus:
The maxImum concentration fbrgfofal phosphorusffBr al l

~samples was 0.66 mg/| found at In-lake site 5. The second
_highest concentration was found at site 3 and was 0.28 mg/1.

In-lake site 5 had 1| sample and site 6 had 9 samples which

. The mean concentration of total phosphorus for all sites was

.04 mg/1I. The high concentration found at site 5 may be the
result of sampling error. = S S | : ;

~ -The maxImum concedfraflpﬁ f6r 6rfhdphosphafe was 0.17 mg/ |
~and the minimum concentration was 0.01 mg/I. There Is no

- state standard for phosphorus in South Dakota.

Consequentiey, although |literature values lndlcafe a problem
-may exlst at the levels experlienced, state standards were
~not affected. ' R

Blological Oxygen Demand: .

~The BOD concenfraflons'Qére méasured at In-|ake é!fes 5 and
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6 only. The maxImum BOD concentration measured was 14 mg/l
and the minimum was 1 mg/l. The mean concentration found In
~ Canyon Lake was 2.55. These concentratlons are probably due
To the large amount .of macrophyte growth and fecal material
from waterfowl In the lake. = ) SR T

~ NUTRIENT LOADING

“In orderlfo'quanf[fyffhe;nuffjénfubudgef 6f}C§nypnkLake,[1+

- Was necessary to cbnverfﬁfhe{cOncenTraflon,dafayfo mean .

-~ dally loads. This was accomplIshed by calculating a mean
dally,ccnéenfraflowubasedfonjfhetsample.data.gThe;mean,daIIY»
concentratlons were comblined wtfhfmean’da{ly-dlspharge}th»yﬁff
llfersfpeh:day.t,The’reSult]ISfan estimated dally load for

_each sjfe=ln kIl¢grams“perldaY;1 i

There are several nutrient sources In the Rapid Creek:
watershed. Forest land can contribute fo the nutrlent and-

o sediment load as a result of natural decay cycles, fire, and

_rogglng*aqflylfles,'gSepf!C{sysfems'fromghousrhg; 
develppmenfsylncrease~nufr1eht*¢oncenfra+lons‘{n‘ Coan
jQrOundwafers;,aleestckﬁOPeraflonS‘may cause increased = -

- nutrlent loads In |akes and streams.  Other possible sources

of nutrient and sediment include urban runoff, roads, and
construction. B SR i S RS
Table 3, page 21, contains a summary of the maximum, B
minimum, and mean of all loadings data. Figure 10, page 22,
~and. Figure 11, page 23, show the relationshlips of selected .
_paraméfér5~forgfheffribufary'sttes;;QTheflargasi;loadSXfori;,

~nutrients and sediments are consistently found at slte 4,
~the frlbufaryﬂslfe‘dlrecttymupsireamfof,CanthmEake;f There

Is an Increase In the mean dally loads between site 2 and =~

_.slte 3 and a larger Increase In mean dally loads between - .
“sltes 3 and 4. Thls trend Is apparent for all selected =
'parampfers~ongFIgures~TO;andflt;,”The;meaﬂJdalTyftoad;afrfhe
~dlscharge of Canyon |ake (slte 7). Is consistently lower for

?_ ea¢h;parame+er than site 4.

_CONCLUSIONS:

- The estimated total load from Rapid Creek (site 4) versus -
~the discharge from Canyon Lake (slte 7) Indicates that

Canyon Lake Is actlng as a nutrlent slnk for‘Rapfd‘Creek;_ ; 
~because a greater ‘load of nutrlients enter Canyon Lake than
~are discharged (Figure 12, page 24). The result Is an

fncrease In avallable nltrogen and phosphorus to nourish =
‘submergent macrophytes. The shallow basin, verykfranspatenﬁ¢£ ,f

~water, and e
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'nufrlenfs comblne To cause ‘a nulsance growth of. weeds In the =
lake. Even though the concenfraflons seemed to be :
Taccepfable at face value, because of the volume of flow and

- the Impact 'of the Canyon Lake Reservolr on the flow of Rapid
'“f~Creek the total annual load ls a slgnlflcanf facfor.

A number of sources may be confrlbuflng nufrlenfs and
sediment to Canyon Lake. - Probable ‘nonpolnt sources Include
the forest land, septic. sysfems,ln ‘housing developments
‘ialong the two creeks and large numbers of waterfow!l which
- reside on the lake and Increase In number during migration.
“The latter situation is the most probable cause of the hlgh

A"7fln-lake fecal colform bacferla counfs (Figure 13, page 26).

The prlmary polnf source of nufrlenfs Is the Cleghorn Fish
‘Hatchery. The total nufrlenf load Increased between sites 2
and 3 and then Increased dramaflcally between slfes 3 ' and 4.
© The maln source located between sites 3 and 4 Is the '
- Cleghorn Hatchery. The Statement of ‘Basls and the National

n*,Pollufanf Discharge Elimination System Permit for the

Cleghorn Fish Hafchery Is- Included as Appendix B

»,"Based on In-1|ake and frlbufary monlforlng, the sedlmenf load
into Canyon Lake does not appear to be a serious problem.

It should be noted that the sample data for this ' study does

not reflect the effect of the Westberry Tralls foresf fire

- due to a lack of runoff events during the last part of the

~study. It Is possible that the fire may have greatly

l - 'Increased the nutrlent and sedlmenf load Into Rapld»Creek
*"affer the study perlod S ,

;bfA fofal of 7 bacterial samples were collecfed In affempf to

d,gldenflfy the source of the taste and odor problems In the
- "Rapid City drinking water supply., ‘The results of this

testing were Inconclusive. = Small numbers of Asiingmxsﬁiﬁs
bacteria were found In the wafer samples. While we have no
substantial evidence to support the idea, fthe meTabollTe

f"Geosmln and MIB of A&Iiﬂgmxggigi bacteria are suspecf It

Is possible that the taste and odor problems may be dlrecfly‘
- Influenced by the nufrlenf bulldup and eufrophluaflon of :
/Canyon Lake. ,
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ALTERNAfIVES~FORiRESTORATION!

- The data collected durlng,fhe«Dlagnostlc Feasiblil ity study
Indlcates that the majorlty of the pollutants are carried
- Into Canyon Lake by Rapld Creek. Pollution may be ‘
. attributed to the Cleghorn Springs Hatchery and varlious

- non-polnt sources Including runoff from the land, possible

~ septic contamination frpmthouslngfdevelopmenfs;upsfream,'and
new construction sites. The result of this pollution Is the
. rapld eutrophication of Canyon Lake and the excess growth of
- submerged aquatic plants. i i o
~Alternatives for the restoration o

f Canyon Lake were
- selected based on four criteria, R
(1) Environmental

(2) Technlcal e

- (3) Soclal -

(4)  Economic

Environmental considerations indicate that the
- . restoration effort should minimize damage to the
. environment of the area and enhance the natural

‘characteristics of the area. =

Technical criteria s+thlafe’fhéf the planned alternatives
- must be technically feasible and provide a reduction In
~ the nutrient pollution and sedimentation of the |ake and
creek. ' IR o IR

“,w$o¢iél chlferlaksfafe’fhaf fhe'plan shoul d ehhance the

';recreafional opportunities and Improve the quality of life-

‘;forffhe people‘of'fherRapldvCIty~area.’ L

: "Eébnomlc]consldéhaflonsf]ndjéafé +hat‘fhe Dlaﬁned
- alfernative provide the most benefit for the money.

 The restoration alfernéflvss which have been [dentlfled are

~ outllned as follows:

1. ‘Waferfowl,confrolgor;removal from Canyon Lake.
- a. Elimination of nestlng sites. 5
b. Prohiblt feeding of waterfowl. |
‘€. Temporary hazing program during migration.
d. Removal of domestic waterfowl. L :

27 .




2. Rerouflng or freafmenf of +he dlscharge from *he
- Cleghorn Hafchery e
a. Onsite treatment of fhe dlscharge. R
- b. Route the dlscharge around the Iake and
: drinking water Intakes. : B
c. Route dlscharge around lake and above +he drlnklng
water Intakes. Lo

3. - Increase the volume of" The Canyon Lake._igf;,__"
'~ a. Ralse the dam elevation. R
b. Removal of bottom material. S
(1) Extensive dredging of Canyon Lake. e -
'(2) Drawdown of the lake and removal by land based
eQulpmenf ' s e : = S TR

4., Land freafmenf ‘measures ln fhe wafershed
a. Sediment control- sfrucfures.
b. Septic system evaluation to. locafe p0551ble‘
R dlscharges to Raplid - Creek .

5. Weed control in Canyon Lake. o
~ a. ' Chemical treatment of the Iake;‘; et
b. Mechanlcal weed harvesf[ng. e L

6. Runoff confrol for consfrucflon sites and access -roads.
~ a. . Sediment confrol ‘structures. s S
b. ‘Filter strips or fllter material.

c. Contour or +errace consfrucflons.’

7. rRemoval of the Island from Canyon Lake.

1»8.k-;No acflon.

DlSCUSSlON OF ALTERNATIVES
Waferfowl Removal From Canyon Lake-ﬁfu

While wa?erfowl on Canyon Lake are popular with *he general
publlc, It Is questionable If the large numbers of . waferfowl
are compatible with the drinking ‘water beneflclal use
‘designation of the lake. The state recommends a plan be
developed to remove the resident population of waterfowl
from the lake. The first step woul'd be for the City to

-~ establish an ordinance agalnst feeding waterfowl In Canyon;f

‘Lake. An Intensive public relations campalgn woul d need- fo:m
be developed explalning the reason for the’ feeding ban to
?fhe publlc.e All domesflc,waferfowl shoujdhbeﬂremoyed‘from

28



‘rfhe | ake and the cxfy may - wlsh fo conslder a femporary
‘hazing procedure for wild waterfowl during migration. The'

- South Dakota- Deparfmenf of Game, Flsh, and Parks should be

‘;consulfed before ~any hazlng procedure s Implemenfed :

fRerouTlng or Treafmenf of Dlscharge From Cleghorn Springs
Flsh Hatchery: i : :

-The data Indicafes ThaT approxlmafely 75% of fhe phosphorus
" load to Canyon Lake comes from Rapld Creek, upstream of the
. Cleghorn Springs Maln Channel. . Total load calculations for
~ the perlod 3/22/88 to 11/16/88 Indicate that approximately
~ 25% of the total phosphorus and 24% of the orthophosphorus
~loadlings to Canyon Lake are contributed by the water from

 the Cleghorn Springs Main Channel. Total Ioads}of total
- phosphorus for the perlod were 3,841 |bs. aft Canyon Lake and
959 Ibs. at Cleghorn Sprlngs Maln Channel. Total loads for

orfhophosphafe for the: perlod were 2,552 |bs. at Canyon Lake
~and 607 Ibs. at the Cleghorn Springs Main Channel. Cleghorn
Springs Flsh Hatchery contributes nutrients to Rapid Creek"

and Canyon Lake. The rerouting or treatment of ‘this source

",of nutrient would benefit the |ake. Because of - fhe small

~area where the hatchery dlscharges, ‘a treatment facllity Is

k/fprobably not feaslble.f It Is recommended that the dlscharge

rgfrom the Cleghorn Springs Fish Hatchery be piped to a point
downstream of Canyon Lake. Thls actlon would ellmlnafe a
¥ Iarge porflon of the nufrlenf load to the lake.f ‘

1
i

lncreaS|ng the Volume of Canyon Lake-

Vlncreasing fhe volume of Canyon Lake would lncrease the

.. recreatlion value and water storage capabilities for the

ulake. Regulations set forth by the US Army Corps of
; EngIneers prohlbit the ralsing of the |ake by Increaslnq The\
- elevation of the control structure. Because the layer of
~soft sediment In the |ake. averages less than 1 foot, the

~ effectiveness of dredging the lake Is doubtful. | The concept

of drawing down the |ake and removing bottom material by

- land based equipment Is possible., However, the cost of such
~an operatlion would possibly not justify the beneflits galned.

: ;by the actlon. For the reasons stated above, the SD DWNR
recommends that lncreaslng the volume of the Iake not be

‘,fgconsldered a practical alfernaf!ve.

 Land Treafmenf Measures ln The,Wafershed~

~ Sediment confrol sfrucfures ln burn areas and dround new
rconsfrucflon sites can be constructed In a cost effective
- manner. Construction of terraces, reseeding of burned
"kareas, and managemenf of access roads are rela1ively l ow
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cost measures. These structures can serve to reduce the
sediment |oad to Rapid Creek and Canyon Lake. The SD DWNR =
~recommends the use of this alternative In the Canyon Lake
Watershed. R DA R u . ‘ e

Weed Control In‘CanyOn‘Lake;;ﬂfﬁ

‘The SD DWNR feels that the weed control In Canyon Lake could
be best accompiished by the use of a mechanical weed -
,-hahVesfer;*ﬂThe'weed,harvesferQCUrrenfly’Ih}pSQjaT'Canyon o
~Lake Is rather Inefficlent.  The State belleves a more.
effliclent model would be beneflclal, This Is an effective
~management tool If used with other management technlques
which Iimit the Inflow of nutrlents to the. |ake. -

vRemoval-bfrfhe;{sland From,CanYOn»Lake:

Several ' Improvements codld be made by removing the exIsting

man-made Island. Flow characteristics could be Improved and

areas of "dead" water may be el Imlnated. The depth of the
~area around the Island could be Increased to aesthetically _ -
Improve the area by reducing weed growth. The Island Is e
currently Intensively used by waterfowl as nestihg habltat. =
Removal of the Island would eliminate a major nesting area.
~Removal of the Island may be accompl Ished by temporary
drawdown of the |ake and removal by land based equlpment.
This alternative could be very expenslive and the cost - :
benefit ratio I's questlonable. The state recommends that
the arfgrnaflve'be~glvenfconslderaflon. - ‘ '

No Actlon:
If this alternative Is selected the lake will contlnue to

d?QFadena"d;WeedVPFOblems~may:be'expecfed‘fo,becdme worse .
over tlme. , ' ES e TR

RECOMMENDATIONS

Based ongfhe,resulfs of this study including the fact that
Canyon Lake Is acting as a nutrient and sedIment sink for
~Rapid Creek, the DWNR recommends the following alternatives -
for restoration: ' T - ‘ o TR

1. Ellmlination of all domestic waterfow! on Canyon Lake and -
take steps to discourage use by willd ducks and geese.

2. Implementation of Best Management Practices In the

~ watershed. ‘ B ' !
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3. Reroutling or treatment of the discharge from the
~~ Cleghorn Springs Fish Hatchery. . = :

4, In conjunction wlfh;fheHo*her'recommended alfernaflves,
. Increase weed harvesting efforts on Canyon Lake.
~ 5. Removal of the Island In Canyon Lake 2

~~ These recommendations should serve to provide a basis for
~ The development of a complete lake restoration workplan and.
~subsequent Impiementation.. The recommendations |[sted above
are provided for review only. They are not to be consldered

- -the only possible methods of restoration. Given the dynamic

status of the sclence of lake restoration, new methodologies
~could become avallable at any time. z ‘
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Laboraféry analysI$ )
fa.,

b.

C.

e"

WATER QUALITY PARAMETERS

Fecal collform (organisms/100mi) to indicate fecal
contamination and thus potential human health hazards.

- Fecal coliform bacteria are bacteria which Ilve In the

digestive fract of warm-blcoded animals. These bacterla are -

- considered to be an Indlcator of sewage pollution or Ilvestock
- manure. 'Fecalfcollformﬁbacferfa,are.no+'found In the '

dlgestive tract of cold-blooded animals such as fish,
amphlbians. or reptiles. Some fecal coliform will exist in
nature from the fecal materlal of wild animals or birds.

Blochemical oxygen demandu(BQD)»(mg/l);foimea5ure,The organic
content In polluted waters.  BOD is a measurement of the
potential. for oxygen removal ' from the water and:an Indlcator
of organic pollution. - As organisms die, the process of '

‘decomposition by bacterla;removes'dlssolved»oxygen from the

water. The more«nufrlenf~r1chifheﬂenv!ronmenf,_ihe‘more ‘
pofential for growth of aquatic organisms: hence, there wil|

" be more bacterial decomposition.

;Lab»ph.(su)‘foh7measurlﬁg‘fﬁe hYdrogén’Ion §C+le+yfthch

~ dlrectly affects #he1+oXl¢Ify‘(solubillfy) of heavy metals In
water, among other items. The pH scale Is a number range
between 1 and 14 with 7 being neutral. Any value less than 7

I's considered acldlic, anyeyaluélgréater +h§n 7 Is considered

>.baslc.<[

Suspended sollds (mg/1) to Indlcate the sediment lcad Into a
. body of water and possible problems to the biologlcal :
community. Suspended sollds does not Include a measure of
larger particles that are moved along the stream bed durlng
~.-high flows. Tt Gl B T L ’

. Total sollds (mg/1) to defermlnekdlssolved~solldsAbyﬂ

subfracflngﬁSuSpendedfsolldsffrOm total sollds. DIssolved%f’
sollds may have a detrimental affect on the blological
community. RN o ’ . '

Ammon| a-nltrogen (mg/1) 1s a product of the flrst oxldative -
step In degrading organic material, It Is directly avallable:
to plants as a nutrient for growth. Ammonia can be used as .-

_evidence of organic pollution and the unionized fraction of .
- @mmonla s toxic to flsh. R, S e !

vNIfrlte—nlfrogen (mg/l) const[fufes~fhé;lﬁorgaﬁlc;ntffogen
fracflon'whlch\ls;used}by_phyfop[ankfbn;: Nitrate-nitrogen .
(mg/1) - also lndlCafesrpolluTlon from animal wastes, -

© fertilizers or nitrogenous organic matter which Is used by
algae. It glves an Indication as to what may be causing

pollution In a lake (I.e., fertillzers, animal wastes,
nitrogenous organic matter). R ]



Jc

'H,IField~Analysis

a.

turbidity or anything unusual (e.g. dead fish).

Total Kjeldah! Nitrogen (mg/1) to measure both ammonia and
organic nitrogen. Ammonia is subtracted from TKN and results
in the organic nitrogen fraction which can be broken down to
nitrogen compounds which are utilized by phytoplankton.

Total phosbhorusé(mg)l) rgpfééents éllkof the phosphorus found
in the water sample. Ndt all of the phosphorus is immediately

~available to aquatic plants and algae. Phosphorus is an
‘element which is essential to all life and is the least

available to living organisms. For this reason, phosphorus is
commonly the limiting factor for biological productivity.
When phosphorus concentrations are too high, nuisance growth
of aquatic plants or algae may result. A '

~0rtho-phosphoru§§(mg/l)"is‘ahalyzed because it is phosphorus

which iS‘immediately'available to algae.

Water tehperature‘(F‘or C) is taken since it hés:considerable

~ effect on the chemical processes in a |ake. Also, temperature

is important to fish life and other aquatic species.

Field pH (su) meésUres;thé hydfogen ion activity which can :
affect the toxicity‘of‘heavy,metals,in the water, as well as
other factors. ; iR P I D :

Dissolved oxygen (mé/]) Bécéuse'it is an indicator of ihe‘

overall health of the lake and it is needed to sustain most
aquatic animal life. ~ ;

Climatic cdnditithjQ5Wfﬁd,'ﬁrecipitation, air temperature (F
or C). A : S R T I ‘ -

Visual observations'-.septic‘conditions, odor, water color,

-~ Tributary flow depth (ft.):to‘calculate flowsientering the

lake._ ;g

The fo!lowing additioﬁal measurements are takenffor,in?laké"
ana!ysxs: water depth, oxygen profiles, composite sampling at
various lake depths (surface, mid-depth and bottom),

chlorophyll a, Secchi Disc (visibility) and phytoplankton‘
identification. « = S : P

:»ffin-laké Sediment sampling

a.:

Corps of EngineersyElutriaté‘Test‘fof some of the above

mentioned parameters plus selected pesticides; such as Endrin,

DDT, parathion, Etc., is used to determine what is in the
sediments. - ERR o




: .vb' Sedxment depth measurements are used to. determine sediment
' volumes in the lake A NN e
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AL'\i i o.lan Department of

- Nater & Natural Resources f

Joe Foss Building
23 East Capitol
ierre, South Dakota 57501 3181

o

MEMORANDUM
August 10, " 198;9‘

TO: Blll Stewart
FROM:h Joe Bowar

RE: lw?South Dakota Department of Game, FlSh and Parks - Cleghornv‘
‘Sprlngs State Trout Hatchery NPDES Permlt SD 0000060

The NPDES permit for Cleghorn Sprlngs explred -June - 30, 1989, and
is currently in the renewal process. DWNR drafted the permit,
and since we are not a delegated state, the EPA must issue the
final permit. I have attached a copy of the existing permlt
_whlch is stlll in effect until the new one is 1ssued

Fish hatcheries are regulated under the NPDES program as
categorical industries (aquaculture) and have effluent
limitations based upon the average amount of food used during the
maximum production month. The effluent. llmltatlon is specified
in pounds per day and also as a concentratlon (mg/L).  The South:
Dakota Surface Water Quallty Standards (ARSD 74:03:02:45) specify
that effluent. from water pollution control fa0111t1es dlscharglng
to coldwater fisheries must meet a total suspended solids and~-
BOD5 limitation of 10 mg/L based on comp051tes. In addition, a,"
grab sample must be taken during raceway cleaning and analyzed
for total suspended solids. The pH must also be in the range of
6.6 to 8.3. The new permit will contain- additional ‘monitoring
for ammonia on a weekly basis and during raceway cleaning. Past
grab samples of the dlscharge indicate no ammonia standard T
v1olat10ns but more data W111 help insure protectlon of the
instream standard of 0. 02 mg/L unlonlzed ammonla.‘




b Ddmbeprdias 0o e
. —_ ¢ : ~ 0 LH

- Permit o. S$D-0000060 |

 Effective Date: Uate of Issuance* )

~ Expiration Date: June 30, 1989

AUTHORIZATION TO DISCHARGE UNDER THE

NATIONAL POLLUIANT DISCHARGE ELIMINATION SYSTEM

In comp11ance w1th the provisions of the Clean Water Act, as amend d
(33 U.S C. 1251 et. seq.) (here1nafter referred to as "the Act"),

the South Dakota DePartment of Game, F1sh, and Parks - Cleghorn Spr1ngs State i
Trout Hatchery, , i

is authorized by the United States EnVirbnnentanProtection Agency,
.to‘dISCharge‘frdm their hatchery operation,7

to Rapidﬂcreek;'

in accordance wath eff]uent 11m1tat10ns mon1tor1ng requirements and other :
condltaons set forth in Parts I, 11, and I, hereof .

B A

vece € . 2-2 i
, / 25 - 55
uchorlved Perhlttang Offlcaal , ;H: T ' Date

Max H._Dodson E

, 4{ Director
)' Water Management 01v151on
Title
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B. MONITORING ANG REPORTING
;“."

;RepresentativekSampTing

'Samples‘and measurements taken as required'herein shall:ée

PART I

~ Page 3 of 102
~ Permit No.: 50-0000060

[

e representative of the volume and nature of the monitored discharge.

A1l samples shall be taken at the monitoring points specified in

~ this permit and, unless otherwise specified, before the effluent

joins or is diluted by any other wastestream, body of water, or

_substance. Monitoring points shall not be changed without
. notification to and approval by, the permit issuing authority.

Reporting‘

,Monitoring results obtained/durihg the previous 6.month$fsha11 be

~© summarized and reported on 'a Discharge Monitoring Report Form .
- (EPA No. 3320-1), postmarked no later than the 28th day of the month
-~ following the completed reporting period. The first report is due on
July 28, 1985. If no discharge occurs during the reporting

- period, "no discharge" shall be reported. Duplicate signed copies of
these, and all other reports required herein, shall be submitted to

~the Regional Administrator and the State at the following addresses:

~U.S. Environmental Protection Agency  South Dakota Department of Water

3.

Suite 280, 1860 Lincoln Street and Natural Resources

‘Denver, Colorado 80295 = . 'Division of Water Management

Attention: Water'Management?Divisibn‘~0ffice of Water Quality
Compliance Branch (8WM-C) Joe Foss Building
AR B R Pierre, South Dakota 57501

Definitions

oA The "daily average" dischahge‘meahs~the total discheége by weight

~during a calendar month divided by the number of days in the
month that the production or commerical facility was operating.
‘Hhere less than daily sampling is required by this permit, the
~daily average discharge shall be determined by the summation of
an the-measured daily discharges by weight divided by the number
- of days during the calendar month when the measuremants were made.

‘b. The "daily maximum® discharge means the total discharge by weight

~during any calendar day. This limitation shall be determined by
the analyses of a properly preserved sample and the flow at the
time of sampling. If a composite sample is collected, it shall.

_be composited in proportion to flow at the time of sampling.

- S Co A "composite" sample, forvnnnitoring requirements, is defined as

@ minimum of four grab samples taken at 2 hour intervals over an
8 hour period and composited in proportion to flow at the time of
sampling. i TN oP T



MONITORING AND REPORTING (Continued)/~' f

3.

4.

5.

PART I
Page 4 of 10

~ Permit No.: SD-0000060

,Definitjonsf(Contihued) ; S

- d. A;“grab“;samp]e; for,npnitoringfrequfbements;~is‘defined'as a

single;?dip'and‘take“~samp]e?at¥avfepresentative Tocation in the-
waste stream. TN e i

e. AL”24‘houk":composjte'is defined as a minimum of 12 grab samples
. taken at 2 hour intérva]s;and;cOmpqsited¢ingpr0por;ion tojE]ijat

the time of sampling.

TeSt,PfoéédureS'

~ Test pfocedures for‘fhe;analysié 6f,polihtants:shall;conform'td'z ,

regulations published pursuant to Section 304(h) OfftheiAct,:underg :
which such procedures my be required. o SR

Recording of“ResuIts

~ For each measurement or sample taken pursuant to the requirements of

this permit, the permittee shall record the following information:

ﬂa;{fThe‘exact placé,,date,lah&:timeiofwsémpling;i ‘.-

b;‘ Therdétes_the analyses werefberfbrmed;

c. The person (s) who~performedJthezénalyses; 

d.  Thé AnaIytical'techniqueSndr mé£hods used; and,
e. The results of all reqdiredfanalyséé. -

Additional Monitoring by Permittee -

If the permittee monitors aﬂY:POITUfaﬁtVat'the.1o¢atidn(s),designiféd
herein more frequently than required by this permit, using approved.

~analytical methods as specified above, the results of such monitoring

shall be intluded~in,theicalcu]ation;andfreporting{offthe'vaers,”‘

required in the Discharge Monitoring Report Form (EPA No. 3320-1).
Such increased frequency shall also be indicated. . ‘ S

7 Re;grds:Refention :

A1l records andrinfofmatidn~résu1tihg“fromithe~monitofihg activities

‘required by this permit, ‘including all records of analyses performed

and calibration~and maintenance;ofwinstrumentation“and~recordingsk~j

- from continuous monitoring instrumentation, shall be retained for a -
~minimum of three (3) years, or longer, if requested by the Regional =
Administrator or the State Water Pollution Control Agency. ‘



A MANAGEMENT REQUIREMENTS .
1. Che

~ PART II

. Page 5 of 10 ,
- Permit No.: SD-0000060

‘Chahgerin Discharge |

i .All‘dischargés authorized héreih‘Sﬁ&]]'beECOnsistent with the terms
. and conditions of this permit. The discharge of any pollutant
- identified in this permit more frequently than or at a level in

excess of that authorized shall constitute a violation of the

- permit. Any anticipated facility expansions, production increases,
- or process modifications which will result in new, different, or
. increased discharges of pollutants must be reported by submission. of
~-a new NPDES application or, if such changes will not violate the.

effluent limitations specified in this permit, by notice to the

~permit issuing authority of such changes. Following such notice, the~.{f

. permit may be modified to specify and limit any pollutants not

~ previously Timited.

‘Noncomp]iance Notification

H,igrf; for any reasoﬁ,‘fhe permittee does not comply with or will be

‘unable to comply with any daily maximum effluent limitation specified
in this permit, the permittee shall provide the Regional

Administrator and the State with the following information, in

writing, within five (5) days of becoming aware of such condition:

s ‘A'description'of.the discharge and cause of noncompliance;

and, SRS e

 b. The period of noncompliance, including exact dates and times;

539‘

~or, if not corrected, the anticipated time the noncompliance
. 1s expected to continue, and steps being taken to reduce,
~eliminate and prevent recurrence of the noncomplying
~+ discharge. ‘ S e -

Facilities Operation

The permittee shall at ailyfimeé maintain in good workirng order and
operate as efficiently as possible all treatment or control

facilities or systems installed or used by the permittee ﬁo achieve

.~ compliance with the terms and conditions of this permit.

4.

Adverse Impact

Thé:permitteg shall take al]ireasohab]e steps to minimizeior correct
any adverse impact on the environment resulting from noricompliance

. with any effluent‘]imitations;specified”in this permit, including

- Such accelerated or additional monitoring as necessary to determine

i 'the‘nature and impact of the noncomplying discharge.



A. ;MANAGEMENTiREQUIREMENTS (Continued)5f73 |

5.

Vo i)"yj,'f f7i;  ' T g ?\
PART 11

Page 6.0f 10
Permit‘No;§:«SD-0000060,
BypaSSing7(Sgé Additipha] RquiEemgﬁté\Under'PARTilll)i’ -

 Any diversion from or bypasStéfﬁfdéilftiesanecessary,to maintain

6 L :

comp]ianceiwith'thefterns.and]c0nditiQn$*Qf‘this;permitgis -

prohibite ,‘except_(i),where'unavoidab]e;to;preventaloss QfxlifeM0h5- _f

severe property damage, or (ii):Wheré'excessive«storm~drainage'or~

‘runoff would damage any faci]itieS'necg55ary'fqr@comp]ianCe with the
‘effluentiiimitationS’and prohibitidﬁsrof‘tﬁistpermit. ~The permittee
- shall promptly notify~the;Regiohal[Administnator;and;the:State in

writing of each sdch:diversion%or bypa$s,
Removed Spbstances: : - e
So]ids, s1udges,4fi]tér béékwashiyof{bthef,pb]]utants«redeed in the
course of treatment or control of waste waters shall be disposed of :
in a manner such as to prevent any pollutant frqm_such\materials'frpm‘u,{

entering navigable waters.

Power Failures

Ih'ordeb'to maintain'compliancerWithithéiéff]ueﬁtLiimitatiOhsfand‘,'

v prohibitionSIof‘this permjt,‘theﬁpermittEé]Shallﬁéitherr»1

a. In accordante;with'the'SChédUie dfdempIiancé contained in
- Part I,‘providefanAalternative'power,source,suffic1ent~tp"operate ~ “
~ the waste water control facilities; T e

or, if such alternative power strce‘iSinbt,infexistence,Lanq no date

for its implementation appears in Part I,

'b. Take such precautions as ake~nécé$saryitbkmaintajn and operate

~ the facility under his COntrdluin;a‘mannerxthathill minimize - -
: upsetsiand~insurefstab]egopefatﬁonguntillpowériisﬁbéstored. ,




B. ‘RESPONSIBILITIES |
1.

: Right‘of Entry

PART II

Page 7 of 10 '
Permit No.: . SD-0000060

- The permittee shall allow the head of the State Water Pollution

. Control Agency, the Regional Administrator, and/or their authorized

~ representative, upon the presentation.of‘credentials:

& To enter upon the permittee's premises where an effluent source

2

~Is located or in which any records are required to be kept under

. the terms and conditions of this permit; and

b. At reasonable times to have access to and copy any records

required to be kept under the terms and conditions of this ;
: permit; to inspect any monitoring equipment or mon itoring method
. required in this permit; and to,sample;any;dischargegof

~ pollutants. o S IR N O -

fTranéfer oinwnerSh{p or céntr§1  ';‘

~ In the event of any change in éohtrol;Cf‘ownership of facilities from

“which the authorized dischargesjemanate,fthe permittee shall notify :
- the succeeding owner or controller of the existence of this permit by

letter, a copy of which shall be forwarded to the Regional

- Administrator and the State Nater;Pollution Control Agency.

Availability of Reports

f~fExcépt for data détermined~t0”be'cbnfidential under SeCtion 308 of
- the Act, alil reports prepared in accordance with the terms of this

permit shall be available for public inspection at the offices of the

~State Water Pollution Control Agency and the Regional Administrator.
~As required by the Act, effluent data shall not be considered
~confidential. Knowingly making any false statement on any such ,
- report may result in the imposition of criminal penalties as provided

for in Section 309 of the Act. .

_ Permit Modification |

'jAftgr‘notice-and opportunity‘fof a heafing; this permit day be -
-modified, Suspended, or revoked in whole or in part during its term

. for cause including, but not limited to, the following: |

fa; Violation of any terms or conditions of this permit;

: 31 b;flObtaining this permit by'miSrebfesentation or failure to disclose

- fully all relevant facts; or, '

« .,'éf A Change in any condition that*féqufres either a tempbrary or

. Permanent reduction or elimination of the authorized discharge.
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B.  RESPONSIBILITIES (Continyed)

5.

Toxic Pollutants

k~Notwithstandihg Part II, B.4. abov&, if*a toxic eff]uent'standqrd~6f’
~Pprohibition (including any schedule of compliance specified in such
effluent standard‘or'prohibition)_isiestablished;under,Sectionﬁ307(a) o

of the Act for a toxic pollutant which is present in the discharge

~and such standard or prohibition is more stringent than any

Timitation for such pdllutant,jn;thngpermit,‘this~permitfshaiifbe,
revised or.modified in aCCordan¢e,Withjtheﬁtoxic1eff1uent*standard_qrj

prohibition and the permittee so notified. .

Civil and Criminal Liability" |
Nothing in this permit shall be édnstfued:to relieve thehpérmitteé‘~1 [;

from civil or criminal Penalties for noncompliance.

0i1 and Hazardous Substance’Liabitity'~;i

- Nothing in this permit shall be construed to preclude the institution
of cL

9.

10.

any legal actionlorkre]iev6~thefpermitteepfrom any responsi- .
bi]ities;~liabi]ities;“or’penaltieS-tq which the permittee is or may
be subject under Section 311 of the Act. : B ot

State Laws

Nothing in this permit shall be construed -to preclude the institution
of any legal action or re]ieVé‘thejpérmittee from any responsi-
bilities, ]iabi]ities;\or‘penalties;established1pursuant to any
applicable State law or regu]atidn[under‘aUthority;preserved,by”~
Section 510 of the Act. : T N

' Prqpérﬂy RightSf

The issuance of:thiSﬁpermit does*ndt{§pnvey7ényrprbpérty;k{ghts‘in,
eithe;:real‘or'personal;property, organy,exCIUSiveAprivileges,‘nor
does it authorize any‘injUry”to-private*property or any invasion of

"personalfrights,vnor any’infringemeht;ofgféderal, State or Tocal laws

or regulations. °

Severabi]ity,55

The provisiod§‘of this permit are séVerab]eiand, if any provision of

~this permit or the application of any provision of this permit to any,'

circumslante is held invalid, the application of such provision to .
other c1rcumstances=and«the,remainder‘of=this permit shall not be
'affectedpthereby. ' , B el S SRR



OTHER REQUIREMENTS
“'BypaSSVOf Treatment Féci]ities';'
1. Definitions

o

b,

 PART III

~ Page 9 of 10 |
Permit No.: SD-OOOOOSO

"Bypass* means the divefsfoh;of‘waste,streams from any portion of
‘a treatment facility. R

“Severe property damage" méénstubsféhtia]Aphysica]idamage to

. property, damage to the treatment facilities which causes them to

become inoperable, or substantial and permanent loss of natural

.. resources which can reasonably be expected to occur in the

:fPFthbition of Bypass

- absence of a bypass. Severe property damage does not mean
economic loss caused by delays in production.

~ Any bypass is prohibited and the permit issuing authority may take

' _enforcement action against a permittee for bypassing, unless:

3.

a.

e bypass was unavoidable to preyehtjloss of life, pérsonal
injury, or severe property_damage; and,‘ 1 .

“There were no feasible alternatives to the bypass, such as the
use of auxiliary treatment facilities, retention of untreated

- wastes, or maintenance during normal periods of equipment

“~, downtime. This condition is not satisfied if the permittee could

have installed adequate backup equipment to prevent a bypass -

~which occurred during normal periods of equipment downtime or
- preventive maintenance. PR TR : Lo

a1
. .necessary, a request for such bypass shall be submitted to the

- Authorized Bypass ;,i

If, for any reasons, a partiai‘of comb]ete bypass is considered

State of South Dakota and to the United States Environmental

~ Protection Agency at least sixty (60) days prior to the proposed

~ bypass. _ If the proposed bypass' is judged acceptable to the State

of South Dakota and by the United States Environmental Protection

Agency, the bypass will be allcwed subject to limitations imposed-
by the State and the United States Environmental Protection ‘

r,'Agency.

 If, after review and consideration, the proposed bypass is
determined to be unacceptable by the State and by the United

_k«.States‘Environmental Protection ‘Agency, or if limitations imposedv
- on the approved bypass are violated, such bypass shall be

- .

fcons!dergd a violation of this permit; and the fact that
application was made, or that a partial bypass was approved,

;‘ sha]1 not be a defense to any action brought thereunder.
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OTHER REQUIREMENTS (Cont1nued) Lo
Bypass of Treatment Fac1]1t1es (Contlnued)
3. Authorwzed Bypass (Cont1nued) |

C.: The 51xty (60) day period referred to in subparagraph a. may be ‘:7
- reduced or waived at the d1scret1on of the permit 1ssu1ng ‘
authorlty. : : ,

4, Not1f1cat1on for Unauthor1zed Bypasses

a. The permittee shall prov1de 1mmed1ate (within 24 hours) oral
notification of any bypass wh1ch may endanger hea]th or the
renv1ronment._ . e

b. All bypasses not spec1f1ca11y author1zed under Paragraph 3. of
- this. Section are subject to the notification requirements of
Part II Sectxon A 2., Noncompllance Not1f1cat10n, of th1s perm1t

' Reappllcatlon '
,If the permwttee des1res to contlnue to d1scharge ~he- shall reapp]y, at
least one hundred elghty (180) days before this permit expires, using the
application forms then in use. The perm1ttee should also reapply if he
"-desires to maintain a permit, even though there was not a d1scharge from '
the treatment fac111t1es dur1ng the durat1on of th1s perm1t

t



leaEementVdf'Baéis

_fpplicant: ' South Dakota'lecartment of Game, Fish, and farks -
R Cleahorn Sorings Fish Hatchery |
~Permit Nunter: - SD-00000t0 - ‘
~ .Contact Person:  Ms. Laurie Root, Hatchery Biolcgict
~Phone: © o (603) 394-2297 . - : :
Permit Type:  Minor Industrial (Fish Hatchery) Facility - Renewal

~ Description

The Cleghorn Sorings Fish Hatchery is lccated on the southwest edge af Rapid

“City. South Dakota (SE 1/4, Section 8, TIN, R7E). This facility is a cold
~water hatchery owned and operated by the Scuth Dakota Jepartrent of Game,
. Fish, and Parks which produces roeughly 128,000 pcuncs of fish per year.

The facility consists of a hatchery buildina with 44 racesays, 8 broodstock
 raceways. and ‘50 production raceways. The treztment facility built ia 1973
consists of two 30 by 100 foot settling basins 3 feet ceea. Tha basins have
-sloped bottoms and collection trouchs for solids handling. Four times per
vear the sludge collected is scraped into the troughs and fiushed to a 1,090
‘qallon manhcle whichidischarces to the Rapid City sanitary sewer. The zludge
is-produced from fish waste and uneaten food. The clarified effluent is

released by a discharqe‘structure;

Approximately 75% of the clarified water from the settlinag ponds is discharged
"to an unnamad tributary of Rapid Creek which flcws approxiaately 702 feet to

- Rapid Creek. The remaining 25% is recirculated through the production raceways
alona with fresh water from an infiltration qallery. Continuous flecws thrzugh

the facility may reach a maximum of 9.0 nad, but avaraga adout 7.2 cad:
‘ ;Recéiiino‘water
Any discharqe from this facilify xbuldfentaf in unnamed triﬁutarv,cf Razid
Creek flowing appreximately 700 feet to Rapid Creck. The urnaned tritutary of

Rapid Creek is classified by South Dakota Surface Water Quality Standards
(SDSWAS) for the following teneficial uses:

,f(9)i'wild1ife propagation and ;totk #aterfnd;waters: and

{10y Irrication watérs,



‘Raoxd Creek is classxf:ed by SDSNGS for the fo’lcwxnu benef1c1$1 uses.
(1) ;Domestxc water supplv waters'?"é |
ifz{ lColdwater cermanent fish Ilfe Drooauat1on hatEFS.EN
(73 ]Immers1on recreatxon waters-“k |
KB’,llelted contact recreatxonfwaéé}s:
7~(9i:in1dl1fe propaqatxon and stock wateran waterc' -and e
(IQ) Irrlnatxon uaters. | | |
Mohxtoran Data""
Hon:turxna data is from Discharae Monxtoran Recar~s (DNRs) recexved by this ..
- program from the Clechorn Springs Fish Hat:herv.f DMRs sianed by the principal
executive officer or authorxbed agent gust be submxtted to EFA and this

Program every & months. If no dxscharue occurs it ‘shall be StatEd as_-uch on
’the DHR. S S .

,DATE B T8S (mull)i‘rss,f,(mqll); . FLOW (MGDY* pH
- 7-12-88 1.9 3.5 7.4 7.5-7.6
1-6/88 1.0 1.6 7.0 7.4-7.6
1-6/87 t.6 v 4,2 T.724  7.5-7.86
- 12/85-6/86 2.8 3.9 7.26  7.6-7.7
- 7-12/85 1.0 1.3 7.43  7.8-7.7

. #During raceway :leani1q

‘Results of monxtorinq cata 1nd:cate that the 43 ac: Llity 1s 1n conolxance wx th
~thexr peramit. lxaxta ions. : .

'Insaectxons R
-The most recentr"Conplxance“ 1nsnecsxons conducted by . Deuartment of kater and
“Natural Resources (DWNR) oarsonnel ‘accurread on January 22, 1987 and Februarv

22, 1989. The faf:lltv has found to be 1n connl ance uxth thexr Dermxt



83

~<’Eff1uent Lxmxtatxons ,:

7e'The fac111ty must meet the followxno effluent lxmxtatxons hthh are based on
“both South Dakota Surface Water Quality Standards (SDSWQ@3) and Reqional ool1cv
‘for calculat:no Total Susoended Solxds for flsh hatcherxes.;

. Reolonal Polxcv Calculatxons ]
77}Averaoe amount of food used durxno the. maxxmum month = 620 oounds/dav

‘Pollutent oroductxon° 0.735 lbs TSS/Ibs/food x 620 . lbs/food/dav
‘ G ~ = 445 lbs TSSldav

¢D1scharqe lxmxtatlon with 20% solxds removal- ; ~
: 0 80 X 465 lbs TSS/dav 372 1bs TSS/day

ST O Total Susoendedeolxds shall not'exceed 372 lbs/day (Daily Averagel,
S or 558 lbs/day (Daily Maximua). nor shall the concentration exceed
10-ma/1 in any 24-hour comoosxte or 17 S aq/l in anv sxnole annlysxs
and/or measurement. : ,

3‘2}7~‘1The pH shall not be Qreater than 6.6 or less tha1 8 o unxts in any.
"~<A,‘s1no1e analysis and/or measurement.fxa; |

"3.*‘%‘No sanitary Wastes shall be 1ntroduced into this diecharoe.
‘.4.3‘;710 addition, a quarterly orab samole shall be taken durzno raceway
e cleaning and analyzed for Taotal Suspended Solids. Freguency and

'h duration of cleanxno ooeratxons shall be reported.

,sS.or'anlv commercxallv processed fish feed shall be used (No unprocessed
i offal or other animal bv oroducts).;,,; : SIS

,6.'1 There shall also be no dxscharoe of flﬂatlﬂﬂ solids or’visible foaa in
ERTE ‘other than trace amounts.‘ ' ; y

'on excess over any lxaxtatxon defined in‘thxs permit shall be consider ed;a
~violation of the pernit unless the permittee can demonstrate that the excess
1s ‘caused by the presence in the 1ntake water of that oarameter in v:olatxon.

A “composite" sample, for nonxtoran reouxrements. is deflned as a ninimum of
‘four qrab samples taken at 2 hour 1ntervals over an 8 hour oerxod and
rcomoosxted 1n orooortxon to flow at the txme of sampling.:

»,amoles taken in comolxance thh the monxtorxno reouxrements specified above
shall te taken at the point of dlscharqe to the unnaned trxbutary cf Raold

\"‘Creek.,

'”~The Dermlttee shall send the U, S Env1ronmental Protection Aoencv oroddctlon
‘data on a yearly basis. This data'is to include: annual: oroduc*lon of fish
~in pounds: amount of food fed in maximum month in pounds: and daily foad usage
~during maximum month in pounds. Additionally, the mean water flow throuch the
~ hatchery ¢hall be included, Thxs inforaation can he attached to the DMR forn

- which fs svbnittsd In the list ouzrter of the calencer veer, '



