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ABSTRACT

A water qualy study was intiated on Santa Creek o determine I new effluent limiations are
necessary for the discharge from the Clly of Emida wastewater lagoon. The Ciy of Emida
provides secondary freatment of domestic sewage in an unaerated facutative lagoon that
discharges to Santa Creek. Santa Creek has designated beneficial uses that include:
agricultural water supply, primary contactrecreation and secondary contact recreation. Future
beneficial uses are salmonid spawning and cold water biola

Monitoring upstream and downsiream of the lagoon discharge to Santa Creek did not show
any significant degradation of water qualiy. However, there were waler qualily yiolations in
Sanka Creek upsiream, as well as downsiream, of the lagoon outfall. These violations were of
dissolved oxygen and temperature for cold water biota and salmonid spawning.

An examination of the abilty of Santa Creek to provide a 50:1 dilution, to protect cold waler
biota and saimonid spawning, was pesformed using the dafa collected from this study and
historical data from the St. Maries River, to which Santa Creek is a iribulary. The coirelation
between the two sets of data was good (i =0.81), and the analyses of the dala. indicale that for
a median period from August 18 through October 15 the 50:1 dilution may not be altainable in
Sania Creek.

Mornpoint source conlrol strategies may be necessary to fully develop the fubure beneficial uses.
Curently, the State of kdaho Granis Program is working with the Emida Water and Sewer
Association o upgrade the wastewater treatment lagoon. The City of Emida shouid be required
to comply with the existing NPDES permit and be phased into a requiement for a

non-discharge period.



INTRODUCTION

The purpose of this study was to document the impact that the City of Emida
wastewater discharge may have on existing and future beneficial uses. From this
data new effluent limitations and dilution requirements may be necessary to
protect beneficial uses. Santa Creek has designated beneficial uses that include
agricuttural water supply, primary contact recreation and secondary contact
recreation. Future beneficial uses are salmonid spawning and cold water biota.

A revised NPDES discharge permit for the City of Emida, to be issued in the
future, may include new effiuent limitations should the discharge be found
detrimental to existing beneficial uses. The existing permit has monthly average
timitations of 70 mg/1 suspended solids, 45 mg/1 BOD, 100 fecal coliform/ 100 ml
and 65% removal of suspended solids and BOD. The existing permit contains no
dilution reguirements during periods of low stream flow. !t has been customary
to set a 50:1 dilution requirement for a discharge entering a water designated
for cold water biota. A 10:1 dilution is considered adequate for most other
beneficial uses.

Water quality data collected in the spring and summer of 1978 indicated that
impact from the lagoon during summer low fiow was minimal (Idaho Department
of Health and Welfare, 1980). This conclusion was obvious, since the lagoon did
not discharge from April through September. The 1980 report showed water
quality standards violations of temperature, turbidity, and fecal coliform in
Santa Creek when the lagoon was not discharging. Charlie Creek, & tributary of
Santa Creek, was also reported to have fecal coliform violations. Upon review of
historic data, specific violations of standards for existing beneficial uses could
not be found.

Population of the community is 104 and has not changed considerably since 1978.
As such, wastewater volumes from the lagoon should be simitar to those in 1978.

Emida has been considered eligible for assistance in performing an engineering
study to evaluate improvements to the collection and treatment system. At this
time, effluent sampling, Discharge Monitoring Reports (DMR) and chlorination are
not being done, nor have they been done in the past. Therefore, it is not known if
improvements are needed in order to meet their existing and or future NPDES
permit. The only knowledge of treatment capabilities of the tagoon is from
effluent grab samples taken during the 1978 study and samples taken during this
1986 study.



The Santa Creek watershed covers approximately 70 square miles. tts streams
flow northeast to the confluence with the St. Maries River. Elevations range from
4000 to 5000 feet along the Palouse divide to 2800 feet at the valley floor near
Emida and approximately 2600 ft. at the confiuence with the St. Maries River.
Snow accumulation is considerabie in the upper watershed. Average precipitation
ranges from 35 inches in the upper watershed to approximately 25 inches in the
lower watershed. The watershed is heavily forested (approx. 90%) except for the
valley floor which is open pasture and agriculturai land.

Peak runoff is expected during snow melt in early spring (March-April). The
volume of summer flow is likely to be dependent upon the duration and intensity
of variable spring rain and occasional summer rain. Low flow conditions in the
stream usually occur during the mid-summer and fall.

The specific objectives of the study are as follows: 1) estimate the summer low
flow regime of Santa Creek; 2) estimate the discharge from the Emida
wastewater lagoon to Santa Creek during summer low flow; 3) determine a time
period, or stream fiow, during which lagoon containment would be nece3sary 50 as
not to fall below a 50:! dilution; and 4) if the lagoon does discharge during
summer low flow periods, sample pertinent water quality parameters in Santa
Creek to determine the degree of impact.

MATERIALS AND METHODS

Five sites were used to collect data for the cffluent study. Water quality
samples were taken at the following four sites (Fig.1): above the wastewater
lagoon on Santa Creek; below the wastewater lagoon on Santa Creck; the
wastewater lagoon eoffluent; and Charlie Creek. Corresponding STORET station
numbers and descriptions are in Table 1. Stream discharge on Santa Creck was
measured at a separate site above the City of Emida. Discharge on Charlic Creck
was measured at the water quality sampling site.

TABLE 1: SAMPLING STATION STORET NUMBERS, DESCRIP TIONS AND LOCATIONS FOR SANTA CREEK.

STOREF MAPID? DESCRIPTION LATITURE LONGITUDE RIVEMILE
2000144 4 SANTA K BL EMIDA, AB W LAGOON 10710 1163535 643.0/131 3159724394
2000146 6  EMIDAEFFLUBNT 10715 1163530 6430/131315.724393
2000340 8  SANTACKDOWNSTREAM OFEFFLMININGZONE 470718 1163530 6430/131 3157724342
2000147 9 CHARLIECK AT COUNTY RD BRIDGE ROT50 116310 6430131 3/153/243/8908

-2 -



FIGURE 1: SANTA CREEK SAMPLING SITES
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Water quality paramcters for which samples were collected were temperature,
dissolved oxygen, ammonia nitrogen, total kjeldahl nitrogen, nitrate+nitrite
nitrogen, BOD, total phosphorus, specific conductivity, total suspended sediment,
fecal coliforms, and fecal streptococcus. The samples were collecied once in
January 1986 and twice monthly during July through mid-September 1986.

Stream discharge was measured using a Marsh-McBirney flow meter and a four
foot wading rod. Cross sections for flow measurement were set up on Santa and
Charlie Creeks and used for the duration of the study. A staff gauge was located
on the upstream side of the bridge next to the wastewater lagoon. A bench mark
(an 8 inch spike) was set in the bridge log at an elevation of 7.42 feet.

Temperature and dissolved oxygen were measured in the field using a YSI Model
54-A Oxygen Meter. Samples for nitrogen fractions, specific conductivity, BOD
and total suspended solids were collected in the field in two 1-liter cubitainers.
One cubitainer for nitrogen fractions was preserved in the field with 2.0 ml. of
sulfuric acid. Bacteriological samples were taken in sterilized Nalgene bottles.

RESULTS AND DISCUSSION

There was no significant evidence of water quality degradation downstream of
the wastewater lagoon (Tables 2 and 3). Figures 2 through 4 show the cormparison
of mean values of water quality parameters. BOD, fecal streptococcus and total
phosphorus are the only parameters that showed higher average concentrations
below the lagoon discharge than above. However, thesc increases are not
statistically significant (Table 4). From July to mid-September, the lagoon did
not have a visible discharge (Table 5). The lagoon did discharge during the winter
sampling run and fall site evaluation. This is consistent with 1978 data.

With the exception of fecal coliform, water quality of the lagoon effluent, when
discharging, was within existing permit requirements (Table 5). This is not
surprising since disinfection of the effluent is not provided. According to locai
residents, the lagoon supports a healthy population of carp and whitefish. This
suggests that acrobic conditions have persisted for some time. The lagoon likely
has a certain amount of leakage. Both the 1978 and 1986 data showed that
visible discharge stopped as early as April. Since net evaporation would be smali
at that time of year, it is assumed that leakage would account for the remaining
quantity. The lagoon is located in ailuvial silt with seasonally high ground water



TABLE 2 WATER (QUALITV DATA FIIR SANTA CREEX BELOW EMIDA AND ABOVE THE WASTEWATER LAGODN,
VIOLATIGNS OF IDAHD WATER GUALITY STANDARDS ARE ALSA LISTED. {STORET STATION *2000144)

PARANETER STORET™ 1/27/86 _7/8/86 7/30/86 B/12/86 8/26/86 9/10/86 9/25/86 11/18/ah
DISSOLYED DXYGEN (mg/L)* 000299 b 93 102 62 78 38 8 i3
SPECIFIC CONDLETIVITY {umhos/cm} 000095 o igbEmor % 82 87 5 &7 82
HITRATE'HITRITE ITROGEN (mg/Last) 900830 023 0069 0033 0014 001 001 042 0009
TOTAL KJELDASE HITROGEN (mg/Las®) 000625 03 634 033 o4 04 049 2% 04
TOTAL AONIA NITROGEH (mg/Las®) 000610 0136 0026 0038 0064 0092 0007 002 9424
TOTAL MTROGEN (mg/L. a5 H) 000606 953 0349 0385 0434 0418 0501 828 0409
TOTAL PHOSPHORYS (mg /t as P) oougss 0.1 0.1 «l ¢l 052 01 £049 003
TOTAL SUSPENDER SELIDS {mgfL) 000530 6 5 3 § 12 0 7 7
TEHPERATURE (dagraes Y 000010 " i8 19 195 19 5 12 1
FLOW (cfs) 00005 1 ** 08t 09 048 009 035 2 23
8005 (mg/t) 000310 3 2 “ 2 15 [ 2
FECAL COLIFORM 031616 52 14 prd 16 i & 2 240
FECAL STREP 031679 60 120 ¥300 ¥60 150 3 143 320
STAGE {FT) H 3% 34 315 318 341 3n 39
¥ DENOTES FIELD MEASUREHENT
% DENATES MO SAMPLE
PARANETER AYERAGE ST DEV MIMINUM NAXINUR RARGE
DISSOLYED OXYGEN {mg/L}* Be6 3540 380 8700 8320
SPECIFIC CONDUETIVITY {umhos/cm) 21 883 001 700 8659
HITRATENITRITE NITROGEN {mg/L 83 N} 021 0.18 001 049 048
TOTAL KIELDAHL NITROBEN (mg/L os H) 021 0.7 0.0t 0.49 0.48
TOTAL AMHONIA NITROGEN (mg/L as M) 0.23 020 041 053 052
TOTAL NITROBEN (gL o ) 027 0.18 095 053 0.48
TOTAL PHOSPHORIS {mg /L us ) 396 409 045 1200 195
TOTAL SUSPENDED S0LIDS (mg/L} 1051 631 100 195 185
TEMPERATURE {deqreas C)* 188 843 609 1950 1941
FLOW {gfs} 128 084 0.09 256 247
BODS {mg/L) 3% 6646 1 24000 23000
FECAL COLIFGOM 9 97 14 320 306
FECAL STREP &6 9 3 3 L3Y)
WA STANDARDS YIOLATIONS
COLD WATER PROTA
DISSOLVED DXVIEN <o mg/L §
TEP. (degreea ()>22 (1
SALIENID SPAWNING
DISSOLVED OXYGEN <6 mo. }
TP {oegreaa()>13 5
PRIMARY CONTACT RECREATION
FECAL COLFORM 500 o
SECOMOARY CONTACT RECREATION
FECAL CDLFDRMN Y800 o



TABLE 3: WATER GUALITY DATA FOB: SANTA CREEK BERIOW £HIDA WASTEWATER LABION STORET STATIGH *200340).
VIOLATICHS OF TRE (DANG RATSR QUALITY STAY0ARES ALSO LISTED.

PARABETER SIGRETABE  1127/R6  TIMie6  1130J86 112086 8/26d86  9)30/86  8)15/86 11118/86
BISSOLVED OX9GEH {mpA ) (60299 W 89 82 83 84 41 LE 10
SPECIFIC CONDUCTIVITY (urmhosfem) (00003 " it 78 ) ] 15 B £
RITRATE+HITRITE HITROGEA (mgk ash) 600630 045 2.007 003 8 Q.41 0007 0gu8 4018
TOTAL KAFLDAHL NITROGEN (mg/t. 28 ) 00829 84 a3 03 ¢36 0l 059 R 025
TOTAL AMYOXIA RITRBER (mgAt as ) 000810 8192 0022 i) 0048 0287 0807 8033 0031
T07AL MTROGEH gL s H) $00600 45§ 0317 6373 83N 6231 537 0338 ¢.269
TATAL PHOSPHORYS Gng /L & P] O00EBS 64 ¢ el &1 8043 o 4058 89067
TOTAL SUSPERDED SIS {mg/L} 000830 1 4 3 4 5 b 1 §
TEPERATURE {digrees C)? 400016 i 1 18 187 1 18 15
FLOW (gts) f00061 " 191 ty t.433 009 033 156 1
B8 (mga | 800314 H 3 | H 3 4 1 ¥
FECAL CORIFORN 031810 80 1 4 3 § § 1 2]
FECAL STREP 931879 60 4 ¥300 60 380 H 1% %
STAGE {FT} 13 1M s 1 14 n 306
» DENOTES FIELD HEASTREMENT
HDITES KO SAPLE

PARANETER AVIRAGE ST DEY MINMINEN  WARIBUN  RANSE
ﬂESS&Mi)ﬂKYEH{mg!U" pLE un ot #1400 359
SPECIFIC COMDUCTIVITY {urshos/em) 1036 341 001 82.00 169
AITRATESITRITE STROGEN (mg/L oo N) .15 an 151 055 054
TOTAL KIELDARL HITRAGEN {mprL os H} LRy 6.4 821 056 455
TOTAL AMHOKLA NITROGEN (mgfl. s 418 1.7 40t {54 055
TOTAL KTROGEH {regyt s H) 199 253 04 186 6.96
TOTAL PROSPHORUS {mg /. 3 ) 654 644 ¢4 1940 1894
TOTAL SUSPERDED SOLHS {mgft ) 585 655 6 1990 1891
TRPIRATURE (daraes (1 540 151 409 1940 189t
HLOW (cfs)¥ Hhi 154 1 14000 13981
BE0S (my/L) 6944 11626 1N {1l 11960
FECAL COLIFORY 8 109 1 I8 m
FECAL STREP N 134 1 o I

WATER (RIALTTY STARDARDS YIOLATIONS

(0D WATER BIOTA
DISSOLVED ORYGEN <6 myfL 1
TEP. {degraas ()22 ¢
ZALMOMT SPAWNING
DISSOLVED ORFGEH <6 mgft 2
TEHP. (degrens )13 §
PREUARY CINTALT RECREATION
' FECAL COLIFORM 2500 ¢
SECONIIARY CONTALT RECREATION
FECAL COLIFCRY :800 0

...6 -



Figure 2. Comparison of the arithmetic means (n=8) of nutrient concentrations in
Santa Creek for sites above and below the discharge of the Emida wastewater
treatment lagoon. (STORET stations 2000144 and 2000340 respectively.)
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Figure 3: Comparison of the arithmetic means (n=8) of bactericlogical
indicators in Santa Creek for sitcs above and below the Emida wastewater
treatment tagoon. (STORET stations 2000144 and 2000340 respectively.)
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Figure 4 Comparison of the arithmetic means of miscellangous water
quality parameters in Santa Creek for sites above and below the Emida
wastewater treatment lagoon. (STORET stations 2000144 and 2000340
respectively.)
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Table 4 The statistical comparison of water quality data collected
upstrcam and downstream of the Emida wastewater lagoon using the
one-tailed, paired-sample t test. d is the mean of the differences between
upstream and downstream results for each sample date. The nuli
hypothesis (Ho) is that d » 0, and the alternate hypothesis is that d < 0. For
dissolved oxygen, the inequalities are reversed.

Calculated | Critical

Parameter n d 1 siatistic | 1 stalistic Hatus
Dissolved Oxygen 7 0.1 0.042 1.943 Acceplth
Specific Conductivity 6 -2 -0.7 -2.015 AcceptHo
NO3 + NO2Z 8 0.009 0.29 -1.895 Acceptth
Total Kjeldah] M 8 -0.01 0.15 -1895 AcceptHo
Ammonia 8 0.005 056 -1.89 AcceptHo
Totsl N 8 0.016 024 -1.890 Accepilio
Tolal P 8 -0.014 -0.4 -1895 AcceptHo
Suspended Solids 8 2 07 -1.895 AcceptHo
Temperature 7 0.2 018 - 1943 Accepliio
BOD 6 -0.2 -0.3 2015 Acceptbe
Fecal Caliform 8 23 059 -1.895 AcceptHo
Fecal Sirep 8 -19 -0.21 -1.895 Accept Ho

..]0.-.



TABES: WATER QUALITY BATA FRON THE EXIDA WASTEWATER LAGOGN EFFLLEXT.

(STORET STATION # 2000146

PARMETER SHRETCME 1A% UGS TN B/ Mie Wiolte Al VIR
DISSOLYED DIYGER fagrL it 000259 " " " H H H s i
PRCIFIC CORDTIVIT {onkon/cn) 0005 " H H " H H W
MITRATENITRITENTROGER (/L 14} 030630 w H # H LI /R
TATAL KELDAHL AITROGEN (wig/L oe ) 000625 " " u " " " R W8
TOTAL ATCNA RITROGER {mg/L 1 9) 000619 o # H " H W50 05
TOTAL HTROGER (gL e ) 060600 w0 g [ ¢ ¢ w19
TATAL FOGPHORYS (ng /L e P) 030665 5% 2 0# " " “ # 33 L)
TOTAL SUSPENED SALI0S (/L) 0630 " ” # " " " ¢ !
TEHPERATIRE (iegent £ 030010 " " H " " H 125 1
[Lm(ds)l 040051 H ;] H " H # i kL)
005 wyt) 00310 (] " H i # # w1
FEEAL COLIFERY 031616 Qo # " " " oo
HEAL STREP 0316M H " " H " o e W
mg:tm ] - " ] n » e L
* DENITES FIELD MEASRENENT
¢ DENTES N0 SAPLE CROISCAMRGE
_ PARKETER AVIRAG  STOOEV  HEIMET HADEN Rk
DISSOLVED CRYSEM (oL S W62 84 W e
SPECIFIC COMUCTIYITY (boedcn) U VI T TR 1 .17 {
NITRATENTRITE NTROCER (rg/L 13 ) 4 5% el ;o
TOTAL KELBAHL NTROGEN{vg/L u ) 66 59 95 14 g
TOTAL ARKNANTROGER (ngil a ) W 0w
TOTAL HTROGEN (ngL ) B0 'L TR Y
THTAL PHOPHRYS g L 1) T s S | B B
TOTAL SUSPERDED SL10S gt} 7T T B U Y -/ N 1
TEFERATIRE (o )t H Y I T
LW {cfs N 7 R I [T
Bt (gf1) @BOT4  AOBI2 R0 40000 40%Bd0
FECAL COLIFORY %R0 NET M0 400 %40
HEAL STREP s B a0 N0 5

STAEE 61)

_"1_



on the flood plain of Santa Creeck. Sealing of the lagoon was done with native
material and no bentonite. 1t is likely that leakage is ground water controlled. A
mass balance using influent flow and evaporation would need to done in order 10
estimate the quantity of leakage. Impact from leakage to shaltow ground water is
apparently minor; since water quality violations in the receiving stream upstream
and downstream of the lagoon discharge increased from one to two, respectively,
with regard to dissoived oxygen standards for cold water biota/zalmonid
spawning (Tables 2 and 3). Note that the upstream station is near violation for
8/12/86, the date of the additional viclation at the downstream station. Abgence
of nearby drinking water wells precludes drinking water problems from this
pollutant source.

Charlie Creek has a larger watershed and much higher sustained surnrier flows
than Santa Creek. Given flow and watershed area, it is @ misnomer that Charlie
Creek is a tributary of Santa Creek (see Figure 5). In essence, Charlie Creek
provides major dilution of Santa Creek. That portion of Santa Creek below the
lagoon and above confluence of Charlie Creek (1/4-1/2 river miles) is the only
reach where an impact could occur.

Typically, Charlie Creek showed lower temperatures, higher DO, and lower
nutrient concentrations than Santa Creek (Table 6). Water quality of Charlie
Creek and Santa Creek is consistent with existing but not future beneficial uses.

Both streams exhibited numerous violations of temperature and dissolved oxygen
which are defined as critical for cold water biota and salmonid spawning (future
beneficial uses). These violations occurred in Santa Creek both upstream and
downstream of the lagoon. No violations of existing beneficial use standards
were observed during the study. See Tables 2, 3 and 6 water quality data
summaries for lists of vielations at each STORET sampling location.

A habitat survey was done by ldaho Department of Fish and Game (IDFG) in the
summer of 1986. In general, the survey determined Santa Creek to have poor
habitat for trout. The IDFG could not determine whether Santa Creek is used
seasonally by a remnant population of cutthroat trout. Although habitat is poor,
the Department of Fish and Game requested that a migratory corridor be
maintained. The discharge from the City of Emida does not appear to conflict
with this request at present.

Using the 50:1 dilution of the effluent by Santa Creek that is necessary for
protecting futurc beneficial uses in the creek, the dates of no discharge to the
creek can be established. This assumes that the flow in the creek reaches a low

....12_.



Figure 5: Comparison of stream flows for Santa Creek and Charlie Creck.
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TAGLE b WATER QRUALITY DATA FIR EWARLIF DREEY AT THE CENATY R 8RIDGE (STIRFT STATIIN *2000147)
YILATANG (F THE IDAHR WATER ELIALITY STANDARTS ARE AL ST ISTED.

PARAMITER STORETADE 12186 7Je/g6 130406 MJ1MBR 2JI6/06  TIO/BG  8/26/86 117iR/B6
DISS0LYED EVGEN (ma/L¥ 400209 " 07 103 84 4 t3 i i
SPECIFIC CORDLETIVITY Labts/om) 55 " P B I b5 % B B
NTRATERHITRITE AITROGEM mayL 85 H) G " 247 i 400 plus} 3007 0.03 0413
TOTod, KJELDAHE IATROBES (/L a8 W) 0% b 803 113 02 8.9 .16 417 .93
TATAL AEOHIA HITROGEN g/l as W) {0610 " 1022 G106 0,054 (482 L 007 0.0
TATAL MITROGEX imgfL a6 K] {0060 ” 423 0.248 421 1183 1.i6? 62 063
TATAL PHOSPHERUS (mp /L 13 P) 100665 " ¢l ¢l ¢l 144 ¢l 0024 203
TOTAL SLEPEDED SOLIRS [mgAl) G00330 " a d v Q ' ¥ “
TEPERATURE (degress () 2010 " it 18 pii 23 3 0 13
FLOW {gfs)* 400051 " it 256 i6! 13 141 306 53
6005 tmg/t) LK b a ! " ! ! 03 a
FECAL COLIPERN 431616 " 30 8 360 360 60 & i
FECAL STREP {31679 " 4 i il 1 i3 a2 0
STAGE (T} " 19 M 14 g 14 il L
# GENGTES FIELD MEASUREHENY
3 EHOTES B0 SAHPLE

ARNETER AVERAGE ST DEV  WINIHUM MAXIHUR  BANGE
DISSOLVED DRGEN (mgll)s 410 A& 14 1199 450
SPECIFEC CORDLCTIVITY fumbhas/tm) 7 1 14 s 6.0
HITRATEHITRITE MTTROGEN (oL ns ) 943 104 tol 412 gl
TOTAL KJFLDAH NITROBEN (mvl. 25 W) 1.16 108 L1 013 0.12
THTAL AT0RIA NITREERE {ug/l as W) 145 J04 001 a1 0.1
TUTAL RITROGEN img/L as ) 119 it 0.0 013 1
TOTAL PHOSPHORUS (mg /L 35 P) 19 ui]l 002 003 g0t
TOTAL SUSPERDED SCLIDS Img/LI DIV DIV 0% 9.9 0.6
TEFPERATURE {dagrees C1¥ 1430 63 0 150 8.1
FLOW (pis)¥ 168 {5 15 530 L
B0 (gL} 468 L ya] 030 100 e
FECAL COLIFORH 18750 13069 160 36060 1390
HLALSTREP RS f342 S 10 I 114111 A

YICLATIONS OF IDAHO WATER QUALITY STANDARDS

COLD WATER BIDTA

BISSULVED OXYGEN b mgit 8

TEP, leprees C1022 g
SALMONID SPAWNING

BISSOLVED OR¥EEN <6 mgit ]

TOP. {degroes 03913 5

PRIMARY CONTACT RECREATION
FECAL COLIFORN 500 L]
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flow threshold where the 50:1 ditution requirement cannot be attained. Sincc
effluent flows from the lagoon were not measured, an estimate of effluent flow
was employed to determine the period a no-discharge limitation should be
established. The value used for effiuent flow was the estimated 1990 infiuent
design flow of 0.0104 mgd (0.0161 cfs). This assumes that influent and effiuent
flow would be equal.

Utilizing the discharge data of Santa Creek collected from this study {(July 8,
1986, to November 18, 1986) a 90:1 dilution cannot be attained from
approximately August | through September 13. However, the period of low
discharge in Santa Creek will vary annually. Examination of United states
Geologic Survey (USGS) discharge reports (USGS, 1979 to 1986) revealed no
records for Santa Creek. There were records for the St. Maries River into which
Santa Creek flows. Correlations between Santa Creek stream flows measured
during the study and St. Maries River USG3 records for the same dates gave an <=
0.81. In regressing the two data sets, the equation GsMR = 43.1+(21.8%Q5¢) was
obtained, where Qstr = 5t. Maries River flow (cfs) and Qsc = Santa Creek flow
{(cfs). The appropriate threshold value for Santa Creek (0.82 cfs), below which a
50:1 dilution cannot be attained, gave a threshold discharge value for the 5t
Maries River to compare with the historic USGS data. The value obtained was 61
cfs.

Examination of the USGS data for the St. Maries River revealed that for the
periods examined (water years 1979 through 1985) the 1979 data gave the
longest below threshold period; ie. from July 23 to October 16. In1983, the
threshold was not crossed. Other years revealed numerous crossings of the
threshold. The results are summarized in Table 7. The results of the analyses
indicate that an appropriate period for a no-discharge period should be from
rid-August through mid-Qctober.
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Table 7: Time periods when the St. Maries River discharge values crossed
the derived threshold of 61 cfs. *Data from Santa Creck collected for this
study.

Numiber of

Periods below or Theshold
Year near threshold Total Days ings (<6
1979 7/23-10/15 84 1
1980 8/26-11/17 83 £}
1981 8/725-11/12 79 3
1982 8/23-10/17 55 3
1983 - 0 0
1984 8/17-09/20 34 2
1985 8/18-08/06 19 !
1986% 8/01-09/13 44 -

average date 8/17-10/10
median date 8/18-10/15
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CONCLUSIONS AND RECOMMENDATIONS

water quality supports the existing beneficial uses in Santa Creek. Sampling
above and below the discharge to Santa Creck did not show any significant
degradation of water gquality. No significant increase over the background was
found for the water quatity parameters analyzed during this study. An analysis of
stream discharge necessary to obtain a S0:1 dilution of effluent, to protect future
beneficial uses, revealed a median period from August 18 to October 15 during
which the dilution could not be attained.

Assuming there is no discharge during the months of concern, the location of the
lagoon and its discharge does not appear to be detrimental to the development of
future beneficial uses. Violation of temperature and dissolved oxygen standards
for future beneficial uses already occur above the lagoon, as well as below. There
was, however, an increase from one to two violations for dissolved oxygen from
the upstream and downstream stations, respectively. In order to fully develop
future beneficial uses, riparian, watershed management, and other nonpoint
source control strategies may be necessary.

Sampling, submittal of DMRs and provisions for disinfection of the effluent, as
required by the existing NPDES permit, are not being provided at this time. The
State of ldaho Grants Program is currently working with the Emida Water and
Sewer Association to upgrade the wastewater treatment lagoon. The City of
Emida should be required to comply with these permit conditions and be phased
into a required no-discharge period.
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