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INTRODUCTION

impacts to water quality of Lake Coeur d'Alene due to non-point source runoff from agricultural
land was studied through field sampling. Stream samples were taken inan atiempt 1o estimate
stream loading 1o the 1ake. Lake samples were also taken in an attempt to compare stream water
quality to the receiving body. Duration of sampling was for one water year, and thus has certain
limitations with respect o yearly climatological variation.

The study ares, as defined, contains thres watersheds. Water quality was sampled at five
Tocations in two of the watersheds during the 198471985 water year. Cave creek (also known
as Hazelgate Creek) was sampled in two locations, one near the confluence of the lake and
another site, just below agricultural 1and, yet above recent logging activity. East Fork of 16 1o
1 Creek was sampled in two locations, one where il cresses the Cave Bay road and another, &lso
just below agricultural land, yet above recent logging sctivity. West Fork 16 to 1 Creek was
sampled at one location, also on the Cave Bay Road.  Mowry Creek, also known as Aberdeen Lodge
Creek, was not sampled due 1o inaccessibility of the site in winter and spring conditions. See
Appendix A for stream and lake sampling sites.

Snow accumulation in the watershed wes considerable this water year, with approximately five
inches of snow water equivalent by late Janusry. Oradual thaw conditions began in February
characterized by warm sunny days and cold nights. Very little snow melt couldbe sttributed to
warm rain associsted with Pacific Northwest frontal systems, as is typical in the Palouse.

In most locations, soil beneath the snow cover was not frozen. This allowed infiltrative
capacity toexceed mell. It was not until middle March when light rain on saturated, thawed and
bare ground was any significant amount of sediment delivered to the stream channels. Spring
rain was shortlived and sireamflows dropped to unmessurable quantities by early April. Dry
sunny conditions prevailed throughout most of April. Rains in late April failed to produce any
significant runoff due to low soil moisture.

Primary constituents of concern during runoff are the contributions of nitrogen, phosphorus
and sediment to Lake Coeur d'Alene. These contribute significantly to eutrophication of the lake
and subsequent filling of bays. Metals contributed by the watersheds sampled were typically
below the detection limits of the 1ab and much lower than the recelving waters and are not
considered to have an impact.

PHYSICAL DESCRIPTION OF THE WATERSHED

The three watersheds contain approximately S100 acres, of which approximatley 3000 acres
are in dryland agricultural use. Three major stresms drain the area into three bays of Lake
Coeur d'Alene. The streams are all intermittentand have northesst aspects. Upper reaches of
the streams dissect agricultural plateaus at elevations of 2500 to 2800 ft. Lower reachesof the



stfeams dissect steep wooded breaks that drop quickly to the leke at an elevationof 2120-2138
(max pool variation of Lake Coeur d'Alene).

Upper reaches of the streams exhibit shallow profiles with siream banks of unconsolidated
alluvial material derived from silt 1oam soils.  The lower reaches exhibit relatively steep
profiles, high velocities and scoured bed material of basalt.

METHODOLOGY

Stream samples were taken on precipitation or runoff event basis, as necessary. Significant
precipitation did not occur until late March, at which time samples were taken daily. Prior to
this, snow melt was continuous and gradual. Thus, samples were taken on a weekly basis. Most
samples during snow meit were taken during the middle afternoon to approximate mean daily
flow.

Paired samples of flow and water quality were taken whenever possible. There were times both
early and late in the runoff season, in which samples were taken, but flow was to low to
measure. As such 6 to 9 sets of paired data were accumulated through the water yesr from each
sampling site. This is fewer samples than was anticipated, and proved insufficient to develope
sediment rating curves or stage/discharge relationships.

Semples were taken in cubitainers and preserved in the field or within 2 hours after being
taken. Stream flow was measured with a wading rod and direct reading Marsch-McBirney flow
meter, Stream cross sections were established and located prior to runoff and used during the
entire season. Staff gauges were also placed prior to runoff. A cresting staff gauge was placed on
each of the three streams monitored. These gauges utilized a staff gauge inside a pipe to recorded
peak flows via powdered cork inside the pipe. These crest gauges were used to estimate the
magnitudes of flows that occured since the last sampling. Peak flows were not incorporated into
the data base due 10 a weak stage/discharge relationship and unknown water quality at those
flows.

RESULTS AND DISCUSSION

NITRATE LOADING

Typical nitrate-nitrite concentrations in NE Worley streams were 5-10 mg/1 (as N} with
highs up to 25 mg/l. Nitrogen contributions were predominately in oxidized forms
{nitrate-nitrite). Organic nitrogen by tolal kjeldahl (approx. 5® of nitrate-nitrite present )
and ammonia nitrogen (approx. 1® of nitrate~nitrite present ) were almost - insignificant as



would be expected from this type of watershed. (ie. low organic content of the soil and regular
synthetic fertilizer applications)

In contrest, lake samples showed significantly lower total nitrogen concentrations of which,
kjeldahl nitrogen was the predominate form. This is to be expected due to the biological uptake
of nitrate/nitrite and subsequent conversion to biomass.

EPA Region X Water Quality Index (W’QI)2 sets a maximum level of 0.3 mg/1 for nitrate. This
level was exceeded in mast of the samples taken. Due to water temperature and time of runoff,
eutrophication did not ocour in the stream or bays. However, this input to the lake could
contribute to eutrophication in the future when light and temperature conditions are more
favorable in the lake at a later date. See Appendix B for nitrogen loading data.

PHOSPHORUS LOADING

Total phosphorus loading was typically 0.1-0.3 mg/1 (as P) with a high of 0.82 mg/l.
Dissolved ortho-phosphorus was the predomonate form early in the runoff year when sediment
contributions were low. Later in the runoff season, hydrolyzable phosphorus was higher (up to
SO% of total phosphorus) due to its associstion with the mineral content of sediment. Most
hydrolyzabie phosphorus is chemically associated with the mineral content of sediment and is
not aveilabie for algal production. An unknown amount of phosphorus is also adsorbed onto
sediment and buried on the bottom. Although deposited on the lake bottom, currents, boat
activity and/or wave action may reintroduce it into the water column. Assimilation by’
macrophytes rooted into the sediments can tap these nutrients for growth.

EPA Region X W12 has sel a maximum level of 0.05-0.1 mg/1 for total phosphorus. This level

was exceeded in most of the samples taken. Biclogically available dissolved orthg-phosphorus
alone, exceeded the above mentioned WQI limits for total phosphorus in many of the samples

taken. See Appendix B for total phosphorus loading data.

SEDIMENT DELIVERY

Runoff was minimal for this study year, and delivery of significant quantities of sediment was
limited to approximately one week in late March. Physical evidence of erasion in the watershed
was very Timited. Only one field in the West Fork 16 to | watershed showed signs of significant
soil loss. Even so, soil 0ss in this watershed averaged only 0.26 tons/acre of croptand. (See
figure 1, below) Average soil loss for the Palouse is approximately 15 tons/acre for an
gverage year. This is 58 times the worst case for the 1984/1985 water yesr. Actual ril}
measurements taken bg SCS in 1980 for 67 sites in NE Worley documented en average of 13.3
tons/acre of crapland.



FIGURE 1

Total Nutrient and Sediment Loading to Lake CDA
for 1984/1985.*
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TRIBUTARY NITROGEN PHOSHORUS ~ SEDIMENT SEDIMENT
(KGASN) (KGASP) (TONS) (TONS/AC)

Cvelk (lower) 6122 105 395 0021

West Fork 16:1 1628 120 25.67 0.262

East Fork 16:1 (lower) 1045 36 5.52 0.08
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*These Icadings were calculated for the lower stations of Cave Creek, East Fork 16 toiand the
West Fork of 16 to 1 Creek. Both sites were below the impact area of logging done the previous
summer. Sites above the logging impact area showed higher suspended sediment concentrations
than those sites below the logging impact area. These lower sites were used for loading
calculations since an impact to the lake was at question. [t is suspected that the newly logged
areas {a large amount of slash placed in streams and skidding done through streams) served as
filters or resevoirs for the sediment lcad routed to them under the given conditions. This seems
contrary to standard belief for logging practice. This stored sediment will undoubtedely be
routed to the lake in future high flows,

The delivery of sediment physically impacts shallow bays by filling. This limits boat access to
the bays which is a major concern to lake users. Filling of the bays also allows encroachment of
macrophyte growth, thereby tapping burried nutrients previously removed from the water
column. Macrophyte growth in the summer prohibits boat access even where depth of draft is

adequate.

METALS

Stream and lake samples were analyzed for total zinc, copper, cadmium and arsenic. Stream
samples consisiently showed metals concentrations below the detection limits of the lab. The
concentrations were also consistently lower than those found in the leke. This is to be expected
due to the input of metals, particularly zinc (typically 50-200 pg/L), from the Silver Valley
via the Coeur d'Alene River. As such, metals analyses were deleted from the latter stream
samples.

PH

Stream pH velues ranged from 6.4 to 7.4 as run by the Stste of idaho Bureau of Laboratories in



Cosur d'Alene, Idaho. PH of the lake samples taken ranged from 6.6 t0 7.0 also as run by the
State Lab. Field measurements of pH in the lake ranged from 7.0 to 8.0.

DISSOLVED OXYGEN

Dissolved oxygen in the sireams was greater than or equal to 90% of saturation when meesured.
High reaeration due to turbulence and low oxygen demand due to low temperatures, precluded
any further fieid measurements of DO.

LOADING CONTRIBUTIONS OF NE WORLEY COMPARED TO OTHER TRIBUTARIES

in an attempt to compare nutrient and sediment lcading of the NE Worley watersheds to other
contributions, the following comparisen was made.

On April 17, aset of 1ake samples were taken. General appearance of water quality in the lake
on this day was at or near its yearly low. Turbidity was high (secchi disk measurements of 1-2
meters compared to 6-7 meters at other times) and the lake was littered with floating debris,
signifying seasonly high flows from the major watersheds. This date also coincided closely with
peak flows of the St. Joe and Coeur d'Alene Rivers; which are the major tributaries to the Take. 4
The six days prior to that date approximate the six day high flow for the water yesr.

it can be assumed that in-lake water quality on April 17 was adirect result of the water quality
of the three major tributaries mentioned above, since watersheds like those in NE Worley had
failed to produce significant runoff for 2-3 weeks. As such, average water quality parameters
for total nitrogen (0.13 mg/1), total phesphorus (0.02 mg/1) and total suspended sediment
(4.0 mg/1) in Lake CDA on April 17, were assumed to be that of the major tributaries on the
previous week. Flows for these major tributaries were totaled and the total nutrient and
sediment loading were calculated for this 6-day high flow. The relative contributions of NE
Worley for the entire season compared to the 6-day high flow of the major tributaries are:
nitrate-nitrite 2,88, totat phosphorus 0.48%, suspended sediment 1.58%. Assuming an
average yearly inflow to the lake of 6334.7 cfs! , the NE Worley streams {Cave Ck. and 16 to 1
Cks.) accounted for only 0.02% of the total inflow. The above NE Worley streams account for
only 0.086% of the land area that drains to the lake.

The above comparison makes some fairly gross assumptions, but is better than no comparison
at all. Trus in-stream loadings of nitrogen, phosphorus and suspended sediment would likely be
higher, since considerable sedimentation takes place prior to the points of sampling(three bays
in NE Worley, at the mouth of the CDA River and a mid-1ake control point). How the total yearly
loading of these tributaries compares to the 6-day high flow is also purely speculative. Wher
one considers the relative size of the NE Worley watersheds and their contributions of flow to
the other major watersheds, the nutrient contributions become more significant.



COMPARISONS OF THE NE WORLEY WATERSHEDSO

The most significant sediment Toad wes contributed by the West Fork 16 to 1. The West Fork
16 to 1 was the only watershed that showed significant soil erosion. Even by visual inspection,
this stream was alweys more turbid than the other streams. Totsl loading of this tributary was
five to six times higher than that of Cave Creek.

Watersheds of East Fork of 16 to 1 and Cave Creek have some existing practices of conservation
tillage. Common prectices ere gressed waterways, crop residue cover, rough texture tillage and
reduced tillage. [n contrest, the West Fork 16 to | watershed showed fewer conservation
practices, with one field fn particular that was tilled deep in fall and left smooth with no residue

cover.

Worst and best case conditions for sediment and nutrient delivery to Lake Coeur d'Alens were
seen at West Fork 16 to 1 and Cave Creek respectively. Appendix C compares total nitrogen,
total phosphorus and total suspended sediment for the two creeks mentioned above. Figure 2
below, lists a statistical summary of mean and standard deviation for total nitrogen, total
phosphorus and total suspended sediment for the discrete sampling sequence for the 1984/ 1985
water year. Keep in mind that these statistical values are not time weighted or flow weighted.
Flow weighting of the values would increase the mean and decrease the standard deviation for all
of the parameters.

FIGURE 2
STASTICAL SUMMARY OF NUTRIENT AND SEDIMENT
CONCENTRATIONS BY TRIBUTARY
FOR 1984/1985 WATER YEAR
(mg/L)

TRIBUTARY TOTAL SEDIMENT TOTAL NITROGEN TOTAL NITROGEN

MEAN STD. DEV. MEAN STD.DEV. MEAN STD.DEV.

- — - ———— T ———— o . o o {3 o -

Lower cave Ck. 24.7 30.8 8.4 4.7 0.14 0.082
West Fk. 16:1 219 356 7.94 4.02 0.29 ~0:29—
East Fk. 16:1 140 2227 11.9 6.7 0.243 0.21



As expected, best management practices in the Cave Creek watershed reduced the delivery of total
suspended sediment and total phosphorus, but had very little effect on totel nitrogen.

CONCLUSIONS AND RECOMMENDATIONS

Even though the year was very atypical with regards to soil erosion, high concentrations of
nitrogen and phosphorus were found in the streams of NE Worley. Nitrogen loading wes
typically 15 to 30 times the recommended EPA Region X in-stream criterie. ~ Typical
phosphorus lcadings were 2 to 3 times that of the EPA recommended in-stream criteria.

Knowing the loading that an atypical, low runoff year can produce, il would be expected that 2
normal year would produce greater amounts of nitrogen, phosphorus and especlally sediment.
Eutrophication has definitly begun in The NE Worley bays as well as many other bays on Leke
Coeur d'Alene. Nutrient loading from land based activities (particularly agricuiture in NE
Worley bays) in the watersheds of these bays only accelerates the process. Reduction of
nutrient Toading is the first place to start when trying to extend the useful life (recreational
access and eesthetic appeal) of the bays. Any reduction in nutrient leading would be welcome to
the situation.

In summary, runoff and sediment delivery from the watersheds was minimal this past water
year. Most conditions that typically produce runoff did not develop as expected. For prectical
purposes, it can be said that infiltration capacity exceeded melt and rainfall for the entire runoff
SEeason.

Yearly variation of sediment and nutrient load to the lake is likely to be very large. It is this
author's speculation that 908 of the sediment delivered to the lake, may be moved by a 10-50
yr storm event. It is possible that differences between low , typical end high runoff years may
be related by orders of magnitude. (ie. A low year being 1/10 to 1/100th of a typical year and
a high year being 10 1o 100 times that of a typical year. ) With this in mind, pre and post
BMP implementation studies must be carefully designed in order to obtain valid results. Many
years of record are needed in order to have any statistical significance.

Placement of sediment collection vessels in a representative pattern on the bottom of the bays
that could be retreived in future years could be of value. No other studies of this nature are
known at this time, but could prove useful for determining the actual physical accumulation of
sediment in the bays. This could estimate the sedimentation process, but would not document the
nutrient load to the lake.

Physical accumulation of sediment in the bays could also be measured by stratigraphic
corretation of core samples. Use of the 1981 eruption of Mt St. Helens as a stratigraphic
horizon would help determine the average yearly accumulation of sediment since 1981. This is



being attempted in a pilot study being conducted by Myron Molnau at University of Idsho. Actual
coring has taken place and results will be available in the near future.
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APPENDIX A

NORTHEAST WORLEY PROJECT SAMPLING SITES
INTENSIVE SURVEY NO. 8416035

STORET NO. LOCATION
2000222 LokeCOA-WoIfLodgeBay
2000223 Cave bay-200 meters from mouth, just off docks
2000224 Cave Creek-100 meters upstream from mouth
2000223 16 to 1 Bay at mid-bay 200 meters from mouth
2000226 16 to 1 Creek at mouth (Inaccessible-not used)
2000227 west Fork 16 to 1 -100 meters above road
culvert on Cave Bay Road
2000228 East Fork 16 to 1 Creek at Cave Bay road
2000229 Mowry Bay-mid bay, 200 meters from mouth
2000230 East Fork 16 to 1 at Mowry Bay Road
2000231 Cave Creek at Mowry Bay Road
2000232 Open water control-midway between Rockford and
East Points
2000233 Lake CDA-mouth of CDA River

See Appendix D for a map of the lake sampling sites
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APPENDIX B
LOADING DATA FOR STREAM SAMPLING SITES

The following charts include the basic loading data for total nitrogen,
total phosphorus and total suspended sediment. These loading
calculations are for the Jower Cave Creek site, the lower East Fork 16 to |
Creek and the West Fork 16 to 1. Calculations were done using MIRCRSOFT
MULTIPLAN electronic spreadsheet. Conditions of flow and water gquality
at any sampling time are assumed to continue unchanged until the next
sampling time. )
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APPENDIX C

TOTAL SUSPENDED SEDIMENT CONCENTRATION
VS, TiME
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APPENDIX C

TOTAL NITROGEN CONCENTRATION VS. TIME
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APPENLHX L

- - TOTAL PHOSPHORUS VS. TIME
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APPENDIX D

Lake Coeur d'Alene Water Quality

Map 1 shows the location of lake sampling sites used throughout and on
occasion during the study. Figures 1 - 27 and Table | - 12 present the
results of analyses performed on composite samples of the euphotic zone.
A report of the results of algal bioassays performed by the U. 5. EPA -
Environmental Research Laboratory (Corvallis) for the determination of
algal growth potential is included at the end of this section.

Analysis parameters included profiles of the water column for dissolved
oxygen, temperature, pH and specific conductivity, and generai water
chemistry parameters. Sampling and analysis procedures, however,
emphasized the algal nutrients nitrogen and phosphorus. Concentrations of
zinc, lead, mercury and cadmium were assessed. Bacteriological water
quality was also determined.

Results show that no change in lake water quality directly attributabie to
agricuitural runoff was detected in 16:1, Cave and Mowry Bays; this was
not unexpected in view of the magnitude of dilution of the agriculturai
runoff upon entry into Coeur d'Alene Lake. Results also show that zinc
levels in lake waters are probably high enough to inhibit aigal growth, and
that the Coeur d'Alene and St. Joe Rivers profoundly influence lake water
quality, especially during spring runoff.
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Figure 3. Average 1984 Nitrogen Concentrations by Station
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Figure 4. 1984 Coliform Bacteria /100 mis
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Figure 5. Zinc Concentrations in Coeur d'Alene Lake - 1985
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Figure 6.  Station #2000223 Phosphorus Concentrations

7/2 7/18  8/1

i
-

8/15 9/5 9/25 10/23 4/17 5/6
July 1, 1984~ July 31, 1985

B 22300 B #2237P
AVERAGE: 0P 4.4; TP 15.1

713

D-8



ug/|

400
350
300
250
200
150
100

>0

Figure 7. Station #2000223 Nitrogen Concentrations

b

7/2  7/18  8/1 8/15 9/5 9/25 10/23 4/17 5/6
July 1, 1984- July 31, 1985

7/3

W 223 NH3 *223 N02-N03 BB #223 TKN #223 TN

AVERAGES: NH3 21.6; NO2-NO3 79.0; TKN 185.0; TN 241.0

D-9



" TFigure 8. Station #2000225 Phosphorus Concentrations
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Figure 10. Station *2000229 Phosphorus Concentrations
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Figure 11. Station #2000229 Nitrogen Concentrations
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Figure 14. 1984 Total Phosphorus Concentrations
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Figure 15.  7/2/84 Nitrogen Concentrations
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Table 1. July 2,1984 Nitrogen Data

July 2, 1984

7/2/84 NH=z 7/2/84 NO-NO3
Station . ug/1 Station ug/1
#223 6 #223 0

#225 4 #225 0
#229 13 #229 4
#232 12 #232 2

0 0
7/2/84 TKN 7/2/84 TN
Station ug/1 Station ug/1
#223 200 #223 200
#225 200 #225 201
#229 400 #229 404
#232 300 #232 302
0 0
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Table 16. 7/18/84 Nitrogen Concentrations
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Table 2. July 18, 1984 Nitrogen Data

July 18, 1984

7/18/84 NHz 7/18/84 NO2-NO3
Station ug/1 Station ug/1
#223 0 #223 84
#225 0 #225 : 28
#229 178 #229 17
#232 55 #232 18

0 0

7/18/84 TKN 7/18/84 TN

Station ug/1 ' Station ug/1
#223 200 #223 284
#225 200 #225 228
#229 200 #229 217
#232 200 #232 218

0 0
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‘Figure 17. 8/1/84 NITROGEN CONCENTRATIONS
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Table 3. August 1, 1984 Nitrogen Data.

August 1, 1984

8/1/84 NH3 8/1/84 NO2-NOz
Station ug/1 Station ug/1
#223 0 #223 50
#225 1 #225 25
#229 28 #229 143
#232 4 #232 56

0 0

8/1/84 TKN 8/1/84 TN
Station ug/1 Station ug/1
#223 200 #223 250
#225 200 #225 225
#229 200 #229 343
#232 300 #232 356

0 0
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8/14/84 Nitrogen Concentrations

Figure 18.
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Table 4. August 15, 1984 Nitrogen Data

8/15/84 NH3
Station ug/1
#223 32
#225 29
#2298 43
#232 48

0

8/15/84 TKN

Station ug/1
#223 200
#225 300
#229 200
#232 200
0

August 15, 1984

D-24

8/15/84 NO»-NO3

Station ug/1
#223 140
#225 154
#229 6
#232 127
0
8/15/84 TN

Station ug/1
#223 340
#225 454
#229 206
#232 327
0



9/5/84 Nitrogen Concentrations

Figure 19.
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Table 5. September 5, 1985 Nitrogen Data

September 5, 1984

9/5/84 NHz 9/5/84 NO2-NOs
Station ug/1 Station ug/1
1223 15 #223 ' 5
#225 0 #225 103
#229 0 #229 5
#232 0 #232 6

0 0
9/5/84 TKN 9/5/84 TN

Station ug/1 Station ug/1
#223 220 #223 225
#225 210 #225 313
#229 120 #229 125
#232 220 #232 226
0 0
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Figure 20. 9/25/84 Nitrogen Concentrations
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Table 6. September 24, 1984 Nitrogen Data

September 25, 1584

9/25/84 NHz 9/25/84 NOZ-NO3
Station ug/1 Station ug/1
#223 34 #223 15
#225 35 #225 3
#229 16 #229 71
#232 53 #232 47

0 0
9/25/84 TKN 9/25/84 TN

Station ug/1 Station ug/1
#223 190 #223 205
#225 90 #225 93
#229 140 #229 211
#232 330 #232 377

0 0
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Figure 21. 10/23/84 Nitrogen Concentrations
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Table 7. October 23, 1984 Nitrogen Data

October 23, 1984

10/23/84 NHz 10/23/84 NO»-NO3
Station ug/1 Station ug/1
#223 107 #223 37
#225 35 #225 24
#229 16 #229 71
'#232 53 #232 47
10/23/84 TKN 10/23/84 TN
Station ug/1 Station ug/1
#223 110 #223 147
#225 90 #225 93
#229 140 #229 211
#232 330 #232 377
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Figure 22.

4/17/85 Phosphorus Concentrations
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Figure 23. 4/17/85 Nitrogen Concentrations
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B 4/17/85N02-NO3 Bl 4/17/85 TKN e 4/17/85 TN
Table 8. April 17, Nitrogen Data
4/17/85 NO2-NO3 4/17/85 TN 4/17/85 TKN
Station ug/1 Station ug/1 Station ug/1
#222 88 #222 228 #222 140
#223 161 #223 361 #223 200
#225 211 #225 491 #225 280
#229 161 #229 311 #229 150
#232 72 #232 242 #232 170

#233 28 #233 188 #233 160



Figure 24.

5/6/85 Phosphorus Concentrations
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Table 9. May 6, 1984 Phosphorus Data

5/6/85 TP 5/6/85 OP
Station ug/1 Station ug/1
#223 20 #223 10
#225 10 #225 10
#229 10 #229 10
#232 10 #232 10
#233 10 #233 10
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Figure:-25. 5/6/85 Nitrogen Concentrations
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Table 10. 5/6/85 NO2-NO3 5/6/85 TKN 5/6/85 TN
Station ug/1 Station ug/1 Station ug/1
#223 56 #223 210 #223 266
#225 142 #225 200 #225 342
#229 20 #229 140 #229 160
#232 84 #232 190 #232 274
#233 49 #233 130 #233- 179
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Figure 26.

7/3/85 Phosphorus Concentrations
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Table 11. July 3, 1985 Phosphorus Data

7/3/85 TP 7/3/85 OP
Station ug/1 Station - ug/1
- #222 0 #222 7

#223 11 #223 9
#225 14 ' #225 10
#229 10 #229 10
%232 ' 11 #232 10
#233 12 #233 10
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Figure 27. 7/3/85 Nitrogen Concentrations
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Table 12. 7/3/85 NO7-NO3 7/3/85 TKN 7/3/85 IN
Station ug/1 Station ug/1 Station ug/1
#222 48 #222 150 #222 198
#223 52 #223 120 #223 172
#225 32 #225 160 #225 192
#229 68 #229 390 #229 458
#232 84 #232 140 #2372 224

#233 222 #233 200 #233 422



REPORT ON THE RESULTS OF ALGAL ASSAYS
PERFORMED ON WATERS COLLECTED IN
LAKE COEUR D?> ALENE, IDAHO

BY

JOSEFH €. GREENE, WICHAEL A. LONG AND CATHY LEE BARTELS

#.5. ENVIRONMENTAL PROTECTION AGENCY
CORVALLIS ENVIRONMENTAL RESEARCH LARDRATORY
HAZARDOUS MATERIALS ASSESSMENT TEAM
200 Z.H. 3I5TH STREET
CORVALL IS, 4REGON 97333

ALGAL ASSAYS WERE FERFORMED ON LAKE COEUR D° ALENE AT THE RERUEST OF
REFRESENTATIVES OF THE DIVISIONM OF ENVIRONMENT, PEFARTMENT OF AEALTH
AND WEILFARE, STATE OF IDAHO. WATER SAMFLES WERE COLLECTED RY
EMFLOYEES OF THE DIVISION OF ENVIRONMENT IN AUTOCLAVAEBLE CONTAINERS
FURNISHED EBY EPA. SAMPLES WERE SHIFFED BEY THE #5 POSTAL SERVICE AND
WERE GENERALLY RECEIVED IN TWO TD THREE DAYS.

OLGAL ASSAYS WERE FERFORMED FOLLOWING THE METHODS QUTLINED IN THE
SELENASTRUM CARRICORNUTUM ALBAL ASSAY BOTTLE TEST
(MILLER, GREENE AND SHIROYAMA, 1978).

FOUR WATER SAMFLES WERE COLLECTED AT Z STATIONS ON LAKE COEUR D°
LLENE DURING THE FERIOD FROM AUGUST 8, Td GCTORER 14, 1984. T7THE
STATIONS WERE:

CAVE BAY (HAZELBATE BAY) — 200 METERS FROM MOUTH JUST OFF DOCKSS

MID LAKE OPEN WATER CONTROL — HIDWAY EBETWEEN ROCKFORD AND E£AST

FIVE OF THE B8 LAKE COEUR D* ALENE WATER SAMFLES CONTAINED SUFFICIENT
GUANTITIES OF ZINC TO CAUSED REDUCED GROWTH IN THE ALGAL CULTURES.
THE LABORATORY ALGAL REBFONSE ESTAERLISHES THAT THE ZINC ANALYSIS IS
REAL AND THE MEASURED CONCENTRATION IS EIOLOGICALLY ACTIVE. HOWEVER,
ONE MUST NOT PLACE TOO MUCH EMPHASIS ON THIS INFORMATION RELATIVE TO
A POTENTIAL EFFECT OF ZINC ON INDIGENOUS ALGAL SPECIES. THE
INDIGENOUS ALGA, LONG EXFDSED TO THE METALS ORIGINATING FROM SOURCES
UP THE SO0UTH FORK OF THE COEUR D° ALENE RIVER, MAY NOT RESFOND TO
THESE LEVELS OF METAL.

SELENASTRUM CULTURES ARE SENSITIVE TO THE HEAVY METALS FRESENT
IN THESE WATERS, THEREFORE, ONE MUST EXERCISE CAUTION IN INTERFRETING
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THE ALGAL GROWTH FOTENTIAL TEST RESBULTS.

THE AFPFENDED 14-DAY ALGAL GROWTH POTENTIAL TEST RESULTE CONTAIN A
COLUMN LARELED "LIMITING FACTORS". IN THOSE SAMFLES WHICH INDICATE
GROWTH INHIBITION CAUSED BY HEAVY METALS (M), THE CONTROL YIELDS ARE
IN FACT THOSE THAT HAVE BEEN SFIKED WITH £27a T0 REMOVE THE EFFECTS
OF HEAVY METALS INHIRITION THROUGH CHELATION.

AFTER THE METALS INHIBITION WAS FACTORED 0OUYT, THE DATA INDICATE THAT
3 OF THE LAKE COEUR D™ ALEME SAMFLES WERE OF LOW FRODUCTIVITY
{0.00-0,10 MG DRY WEIGHT/L) AND THE REMAINING 5 SAMFLES WERE
MODERATELY PRODUCTIVE (Q.11-0.80 MG DRY WEIGHT/L) BASED ON THE
FRODUCTIVITY SCALE DEVELDFED BY MILLER, MALONEY AND &REENE (1%974).

CHEMICAL ANALYSIS OF THE NUTRIENTS NITRATE, NITRITE, AMMONIA, TOTAL
FHOSFHORUS AND ORTHO PHOSFHORUS FRODUCED RESULTS SO0 LOW THAT THEY
COULD MOT BE USED TO TEST THE GROWTH POTENTIAL RESULTE OR FREDICT THE
GROWTH LIMITING NUTRIENTS. ONLY FERFORMANCE OF THE ALGAL ABSAY
GROWTH FOTENTIAL TEST COULD GENMERATE DATE THAT WOULD ALLOW FOR THESE
INTERFRETATIONS. THE ORTHCO FHOSFPHORUS ANALYSIS OF THE CAVE EBAY
SAMFLE COLLECTED SEFTEMEER 1984 IS OBYVIGUSLY IMCORRECT. THE
FREDILCTED FPHOSFHORUS LIMITED ALGAL YIELD WAS 11.61 MG DRY WEIGHT/L-.
THE ACTUAL YIELD WAS 0.02 MG DRY WEIGHT/L IN THE FHOSPHORUS
GROWTH-LIMITED SAMFLE THAT HAD EBEEN SFIKED WITH 1.0 MG M/L. THE
RESULTS WERE IDENTICAL WITH OR WITHOUT THE ADDITION GF ERTA.
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STORET K9.:
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¥
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FEF LR R R R R R R R R R R F R R R AR R R LR R R R SRR R R R EE

14-DAY ALGAL GROKTK POTERTIAL TESIS
HEEIHERFR FH B H I L E R EE

Lﬂﬂf-tﬂEUR D7 ALEXE, KDOTERAI 0., IDA80

PRETREATHENT: AUTOCLAVED AND FILTERED
CELEEREHEEE R E R FH R R R H F L TR R E R R ER R R R R R PR LR L R

NiD LAXE #10 - OPEH WATER CONTROL - NIDWAY BETWEEN ROCKFORD AND EAST POIRTS.
2000232

5 KUTRIENT SPIKES (MG/LITER) E
femn SANPLE LIRITING CERL oY [
€ HOTE 2ATE CONTROL 1.00 K 0,05 F K+ 1.0GE N P+E HHP+E FACTORS 1D {NG/L)
jooozzossssssssoaTSIIESIISSSSRRIITITIISTISTSSSSSSsSSSs2ssIsacs = =
J 08/01/84 0,37 .31 200 2516 053 064 232 32.22 N/R/R 6334004 0.023 #
) 08/15/84 0,16 0.19  3.64 30.80 013 0,17 376 3463 RIN 6335002 - #
& 09/05/84  0.04 011 0,78 0,99 0,03 0.02 1.32 21.92 M/P/R 6338001 0,035
# 10/23/8%4 0,26 0.37 380 2356 027 0.06  2.8% 2LEL AN 6344002 - #

CEEE R E R R F TS E R R R R R EEE E F R R E R R R R A R R R R E R R R R E R TR R E R R E R R E A R R R R EFE

P=PHOSPHORUS; N¥=NITROBEN; E=£DTA; A=HEAVY METALS INHIBITION.

FHEEREHEEE R HEH R LB E R LR ER R EREF A
ICARES ELENEXTAL CRERICAL BNRLYSIS
FEEEREHHE SR E R FEREREREERERREEEHEE

B R R L L E R R R RS IR PR R R R H M RS

¥ aL5AL NB /LITER
# SANPLE  TEST LERL
) "DATE LoD n N A 1] 3

¥ 080184 O0B10B4A 6334023 0.023 5939 1.649 -
& 081584 0713844 6335002 - - - -
¥ 090584 091384 6338001 0.000 6.222 1734 -
# 102384 110284 6344042 { 5,092 1.797  2.028
FREFEEEESFERREFREHF EH R E R E T R R R R R R R 114

W o W e W o MR e

EFEEEE AR R E TR HR R R EFEEELEFEY
TECHRILON
FEREFHER Rt EHEGRERRERRAREFEEEEE
R R R R R R R R R R P R R R R R R F R LT R S R R R R R R R R R R R RIS

t :
£ ALGat 4
t SARPLE  TEST  CERL  NO2 + PREDICT. TGTAL  ORTEO PREDICT. ¢
% DATE  CODE I N3 CRES  TSIN  YIELR . PROS.  PHOS YIELR ¢
R R R R TR R R AR R L EF L PR E R L R R RS 4
t 080184 0810844 4334004 <0.010 <0.005 - - - €0.005 - &
t (81584 0713844 6335002 - - - - - - - f
# 030584 O0913B4L 4338001 <0.010 <0.003 - - 0.04% (0. 005 -

& 102384 110284 4344002 <0.010 0.027 0,027  1.03  0.013 <0.003 - %
FHHEERE SN R R R R L R LR LR

{-}  THE ELEMENT WAS NOT ANALYIED.
{{} = ANALYSIS WAS PERFORMED BUT RESULTS FELL BELOW THE LEVEL OF DETECTION.
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# US EPA, BAIARDOUS XATERIALS ASSESSKENT TEAN - CORVALLIS, OREGON #
¥ ' ¥

R R R A PR R R E R P P R R R R R F R R R 11

14-DAY ALEAL GRONTH POTERTIAL TESTS
FEEHHEEE LR RS FRHE P HEE R EE £ HE

SITE: LAKE COEUR D ALEKE, RGOTENAI 0., IDRRC

STATION: CAVE BAY (FAZELBATE BAY} - 200 METERS FROK NOUTH, JUST OFF DOCKS {#1).
STORET Kg.: 2000223

PRETREATMENT: AUTOCLAVED AND FILTERED

FEE R R R R R R R SR R R R R R R E R R R T R E R F R R R R R R R A R R R R R R EHH

4 . KUTRIENT SPIKES (MG/LITER)

- SANPLE -~ LINITING CERL Z15C
# HOTE DATE CONTROL 1.00 B .05 7  K+f 1.00E N P+E ReP+E FACTORS 1D {HG/L}
§== — =

¥ ¢B/s01/84  0.88 0,19 L2 33,07 022 045 213 33.B4 MM A334005 -

¥ 08/15/84 0,30 034 201 9.2% 0.8 0,40 3,28 3252 A/PAR HITH0ME -

# 09/05/84 0,03 0,02  0.99 075 003 0,02 1.b6  23.4B A/R/K H33B002  0.053

-

10/23/84 0,09 .28 L3 8.04 0.28 0,15 1,57 16.T6 K/PSR 6344003 0.026

L ]
k]
k]
3
¥
¥
¥
L

R TR L R R R R S R R F E F F R R R L R R P R E R R R R E L R E R R H HEH

P=PHOSPHORUS; K=NITROBEN; E=£RTR} N=HEAVY METALS INHIBITION.

FERFREREREREEEEEREEE RN PR EEE
ICAPES ELENERTAL CREMITAL AMALYSIS
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FEEEEEEE R R P R E R R L T R R R R AR R

¥ ALEAL NE JLITER #
E; SAKPLE  TERT LERL %
¥ AIE LODE i3 N A ¥6 § ¢
= %
¥ 080184 O0B10B43 6334024 < 3,742 1.607 - &
i 081584 0913843 8335001 - - - - %
H 090584 0913840 6338002 0.053 6.357 L7959 - %
# 1023684 110284 B344003  0.026 5.292 1.B44 2,082 ¢

FEEE LR R R R R R R R E R R P F R F R E H S R R R A L AL R R R PR EEE

FERERFEEE R AR AR R AR IR R
TECHKILOR
FEHE R R LR R R R F L R R R R R R R R E
B R R RO R R T R R R R R R P R R EF R R R R LR R R R R R R R E R R R E R E R RS A E RIS

¥ ]
] ALERL ¢
. SAMPLE  TEST  (ERL  ROZ 4+ PREBITT. TGTAL  OQRTHO PREDICT, ¢
¥ DATE  CODE i §o3 MBS TSIK  YIELD  PBOS.  PROSY YIELD %
R R E R EE E R R R E AR R R H R R R
£ 080184 0B10B43 5334005 <0.010 <€0.005 - - = {0,005 S
¢ 081584 0913843 6335001 - - - - - - - %
t 090584 (913840 56338002 <0.010 <0.003 - - 0.032 0.027 11.5! ¢

H 102384 110284 6344003 {0,010 0.001 0.00f  0.04 0.014 (0,005 - %
FHEE R E R R R R R R R LR R E R R

{-}  THE ELEMENT WAS NOT ANALYZED,
{{} = ANALYSIS WAS PERFORMED BUT RESULTS FELL BELODW THE LEVEL GF DETECTION.
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Station *#2000223 Zinc Concentrations

160 T

0 } + + ¥ + } 4 : /
/2 7/18 8/1 B/15 9/9 9/25 10723  4/17 5/6 773
July 1, 1984~ July 31, 1985

AVERAGE: Zn 100.2 ug/!
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Station #2000225 Zn Concentrations

180 T
160 +
140 ¢
120 1
100 }

80 | .
\/' interpolated value
60 +

40 +
20 +
0

ug/1

772 I8 8N 8/15s  9/5 9/25 10/23 417 5/6 73
July 1, 1984~ July 31, 1985

AVERAGE: Zn 94.1 ug/t



Station *#2000229 Zn Concentrations

160 1
140 4
120 1
100

ug/l 80 '\/l interpolated value
60 1

a0 4
20 +
0 +

2 W8 8/ 8/S 95  9/25 10/23 417 S/6
July 1, 1984- July 31, 1985

AVERAGE: Zn 95.8 ug/I
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Station *2000232 Zinc Concentrations

140 T
120 ¥
100 ¢

80
ug/!

60 +

7/2 W8 8N 8/15 9/5 9/25 10/23  4/17 5/6 M3
July 1, 1984- July 31, 1985

AVERAGE: Zn 92.2 ug/l
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