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Introduction Mid Snake River/Succor Creek Subbasin Assessmeht an
Total Maximum Daily Load (TMDL).
The Idaho State Department of Agriculture (ISDA),
working in conjunction with the Owyhee Conservation Succor Creek is listed on the State of Idaho’s §B03
District (OCD) and the Idaho Soil Conservation Casim 8305(b) Integrated Report and the Idaho State Depar
sion (ISCC), conducted a water quality monitoring-p ment of Environmental Quality (IDEQ) completed a
ject on Succor Creek. Two monitoring sites SC-lafne TMDL for sediment in 2003 (IDEQ, 2004). The Succor
the mouth) and SC-2 (upstream) were establishesuon  Creek assessment was included in the Mid-SnakerRive
cor Creek; one monitoring site was established ageS Succor Creek Subbasin Assessment and TMDL which
Creek (SGC-1) and one on Coates Drain (CD-1) (Eigur was approved by the Environmental Protection Agency
1). Sites CD-1 and SC-2 were within approximateig-o  (EPA) in 2004.
half mile of the Oregon boarder.
ISDA collected data on the Lower Succor Creek (Ste-
Succor Creek exits Oregon 5.4 miles above Homedale]) in 2002 to help support the TMDL process. Data o
Idaho and travels in a northeasterly directiortg@onflu-  Sage Creek (SGC-1) was collected in 2000 for ap3a9
ence with the Snake River (IDEQ, 2004). This slseg-  ject for wetland design/development, and streamk ban
ment in Idaho is the Succor Creek reach evaluatethe  restoration along Succor Creek.
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Figure 1. Succor Creek Monitoring Sites.



The 2009 monitoring (for all sites) took place wigek ment concentration established for Succor Creekngu
from April to June and then biweekly through Segiem the irrigation season, was less than or equal tong2..
(N=18). The 2000 data (SGC-1) and 2002 data (SC-1Jhis concentration was based on data that indicagd
was collected biweekly from April through September mg/L was the average sediment concentration, duhag
irrigation season, for Succor Creek above the Sagek
The TMDL for Succor Creek established sedimenhas t confluence.
pollutant of concern and set suspended sedimeits lah
22 mg/L during the irrigation season. Phosphorus co The results of 2009 monitoring of sediment showed p
centrations within Succor Creek, during the irrigat tential impacts from above normal precipitation
season, are limited to less than or equal to 0.9/T- nm (according to Agrimet) in June and a drain clearopg
order to meet the Snake River Hells Canyon (SRHCEration in July. June precipitation rates werel abbve

TMDL. averages normal for previous monitoring years (@dbl
General Results Table 1. Average precipitation records for June.

Years 2000 2001 2002 2009
Discharge (CFS) Precipitation 0.14" 0.32" 0.19" 1.54"

There was no significant difference (P = 0.574 389 This increase in precipitation increased the sedtrtoad
confidence level) in the discharge rates from mesi at all stations (Figure 3).

years when compared to 2009 data. There was a ispike
discharge at SC-1, with lesser spikes at the osheer

tions, which appears to correlate with the heaupsra A ~-SC-1 2009
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All of the monitoring sites showed major increaseav-
Figure 2. Monthly average discharge. erage monthly SSC concentrations starting in Juitle w

continuing increases in July and then receding uigust.

This might be explained by the overall precipitatiates

Comparing the historical data to the recent datawed  for June, July, and August in 2009 (Agrimet) thatene
that SGC-1 had an average discharge of 30 CF8aa 2 Well above historical rates (Table 2).

and 36 CFS in 2009. The data for SC-1 showed an ave

ggggOf 70 CFS for 2001 and an average of 75 CFS fofaple 2. June, July, and August precipitation records.

Years 2000 2001 2002 2009
Precipitation 0.27 0.47 0.33 3.41

Suspended Sediment Concentrations (SSC)

The Idaho Department of Environmental Quality (IDEQ A drain cleaning operation near the upstream Succor
developed a Total Maximum Daily Load (TMDL) for Creek site (SC-2) caused the SSC concentratioreto s
suspended sediment concentration (SSC) in Succoferely spike in July (Figure 4). The drain entersec®r
Creek that was approved by the U.S. Environmental P Creek from the southwest just upstream of Sage Road
tection Agency (USEPA) in January, 2004. The sedibridge and just upstream of ISDA’s sampling site.
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The second SSC peak in July was from the draindge d
cleaning operation and had no correlation withlihsge.
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Figure 4. SCC and discharge comparison for SC-2.

The cleaning of this drain, by the South Board ohttol
Irrigation District, caused a large extended disgbaof
dark gray sediment into Succor Creek (Picturesdl2in

Picture 1. Sediment plume from mouth of drain.

Picture 2. Sediment plume mixing with Succor Creek.

The heavy drain deposits of sediment, into Sucaeek;
left the bottom of Succor Creek covered with approx
mately one to one and a half feet of fine sedim&he
dredging event along with the heavier precipitation
June upwardly skewed the sediment data at SC-2.

The data collected in 2009 indicates that drain€C8G
and CD-1 would require the largest reductions irCSS
concentrations to meet the TMDL concentration of 22
mg/L (Table 3).

Table 3. Average SSC reductions to meet TMDL.

Site -1 5GC-1 CD-1 iC-2
S5C Season Averaze 149 mal. | 243mgL | 222 mpl | 134 mg/L
Beductions to meet TMDL B5% 91% 0% ad%

At SC-2 if you remove the two extreme sediment peak
June and July (Figure 4) the average monthly SSE co
centration would be 59 mg/L. At this average cotreen
tion SC-2 would require a sediment reduction of 63%

SSC data collected in 2002, at SC-1, indicatedah&3%o
reduction in SSC would be required to meet the TMDL
goal. Using both years of data (2002 and 2009,

a range of sediment reduction between 78% and 85%
was established. Using the 2000 data for SGC-ltand
2009 data a range of 78% to 91% reduction in SS@advo
be required to achieve the TMDL goal of 22 mg/L.

Total Phosphorus (TP)

The Succor Creek TMDL does not directly addresal tot
phosphorus (TP) reductions but requires reductiased
on the Mid Snake River/Succor Creek TMDL phosphorus
allocation. The Snake River Hells Canyon (SRHC)
TMDL set a phosphorus limit of0.07 mg/L. Since the
Mid Snake River/Succor Creek segment is directly up
stream of the SRHC segment, the phosphorus limidldvo
also apply to the Mid Snake/Succor Creek reacks TR
limits would also apply to any tributary that caréhces
with the Mid Snake/Succor Creek reach, which inekid
Succor Creek.

SC-2 would require the largest TP reduction, to tntiee
TP TMDL, which was caused primarily by the drain
cleaning activities above the site in July (Table 4

Table 4. TP reductions needed to meet the TMDL goal.

Zite -1 2GC-1 CD-1 8C-2
TP Season Average 035 044 043 1.14
Feductions to meet TMDL a0% 24 85% 2%

Removing the two extremely high TP concentraticos f
SC-2 in June (1.09 mg/L) and July (8.33 mg/L), vhhic
were influenced by heavy precipitation and draisaal
ing, would lower the TP average to 0.36 mg/L.



This would still require an 80% reduction in TPreet

the TMDL requirements.

The same trend for SSC, caused by excessive rdithan
drain cleaning operation, at SC-2 was observedTor

(Figure 5). The first peak in TP in June followde tin-

crease in discharge while the second largest pedkly
was not driven by discharge but by the drain cleguaip-

eration.
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Figure 5. Comparison of discharge rates and total phosghoru

at SC-2.

The overall monthly average TP concentrations lars-i
trated in Figure 6. Again the very high concentragi ob-
served at SC-2 were primarily due to the precipitat
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events and the cleaning of the drain above SCJ2lyn
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Figure 6. Average monthly TP concentrations; the red dotted

August September

line indicates the TMDL concentration of 0.07 mg/L.

Conclusions

Major reductions will be required within the Succor
Creek watershed to meet the TMDL established fdi-se
ment and phosphorus.

The SSC limit established by IDEQ in the TMDL apsea
to be overly conservative. Research conducted &ty
nadian Council of Ministers of the Environment (CEM
1999) and the European Inland Fisheries Advisorgn€o
mission (EIFAC, 1964) has looked at suspended satim
concentrations and their potential risk to fishblgab out-
lines their basic conclusions for sediment conegioins
and their risks to fish and their habitat.

Table 5. Sediment risk to fish and their habitat.

For Succor Creek to reach the 25-80 mg/L conceotrat
for good to moderate fisheries would require arraye
reduction of 57% to achieve the 80 mg/L goal. TRER
average data would require an 88% reduction toeaehi
the 22 mg/L TMDL goal. The 88% reduction in sedimen
may be somewhat inflated due to the heavy pretipita
in 2009 which exceeded previous study years bycppr
mately 89%. The two tributaries to Succor CreekgéSa
Creek, and Coates Drain) require the greatest tieduin
sediment concentrations.

The higher TP concentrations in 2009 may also Ingeso
what attributable to the increased precipitatione Bver-
age concentration of TP within Succor Creek wowd r
quire an overall reduction of 86% to meet the TMiaL-

get. The 2009 data indicated that the upstream(S@Ee2)
whose TP concentrations were severely skewed
(primarily due to the irrigation districts draineening)
would require a reduction of 94% to meet the TMal

of 0.07 mg/L.

There are several issues that must be addresdad tie
Succor Creek watershed. There is a direct neethtoe
end of field Best Management Practices (BMPs) doice
eroded soil from leaving the fields. These erodeis s
tend to migrate into irrigation drains which in nuenter
Succor Creek. These soils tend to plug irrigatioairs
which requires the irrigation districts to cleaedh drains
which often just adds to the problem. When drag@tgiire
cleaning it should be the irrigation district’s pessibility
to ensure that what happened to Succor Creek in Jul
during drain maintenance, is kept to a minimuns ith-
perative that the irrigation district conduct cleanand
maintenance of drains during the non-irrigationseea
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Drains and canals that are the responsibility efittiga-
tion district should be inventoried periodically teter-
mine their condition and establish a schedule oihtea
nance. This would avoid the need to clean draingigu
irrigation season and cause the severe sedimerritdrie
ent loading that occurred on Succor Creek. The @ayh
Conservation District (OCD) has spent a great aeal
time and money to improve the water quality witBinc-
cor Creek. The South Board of Control Irrigatiorsfict
could work closely with the OCD to evaluate waysédeo
duce sediment and nutrient loading from the irfayat
district’s activities.
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