

















Table 2. Values for nitrogen and phosphorus from two sites on the Pend Oreille River, eastern
Washington.

General Lake Trophic Classi-
Pend Oreille River Critical Levels abv ficationl/ (from Wetzel, 1983)

Tntn' 1 which blooms may UTigo-  Meso- Eu-
Parameter Newport Boundary occur (Welch, 1930) trophic trophic trophic
Total nitrogen (mg/L, N)2/
(inorganic + organic)
mean -- 0.38 -- 0.66 0.75 1.88
minimum -- 0.09 0.31 0.36 0.39
max imum -- 2.25 1.63 1.39 6.10
N -- 98 11 8 37
Total inorganic
nitrogen (mg/L, N)3/
mean 0.11 0.07 0.3 -- -- --
minimum 0.01 0.00 -- -- --
max imum 0.61 0.22 -- -- --
N 37 30 -- -- --
Total phosphorus (mg/L,P)2/
me an 0.02 0.02 -- 0.008 0.027 0.084
minimum 0.00 0.00 0.003 0.011 0.016
max imum 0.15 0.15 0.018 0.097 0.386
N 116 104 21 19 71
Dissolved inorganic
phosphate (mg/L, P)3/
me an 0.007 0.001 0.01 -- -- -
minimum 0.00 0.00 - - --
max imum 0.03 0.01 -- -- -
N 37 8 -- - -

.l/Annua1 nean values
E/Period of record

§/Measured)bef0re start of active growing season (minimal organic fraction; maximum supply
available).
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In Table 2, total nitrogen levels were calculated by adding Kjeldahl nitrogen
(organic nitrogen plus ammonia, APHA 1980) to NO3-N + NOp-N. Kjeldahl nitro-
gen data were available from the international boundary site only. At this
site, total nitrogen was generally within limits typical of systems with low
plant productivity (oligotrophic) and far below highly enriched (eutrophic)
systems. Total phosphorus levels average slightly higher, suggesting a status
between oligotrophic and mesotrophic classification.

The ratio of the weights of nitrogen to phosphorus required to produce 1
weight-equivalent of plant tissue is about 7:1 (Welch, 1980). If conditions
of light and temperature were ideal, plant production would proceed until the
supply of either phosphorus or nitrogen was exhausted. Production would then
stop because the ecosystem would become limited for that nutrient. In Table
2, the ratio of total nitrogen to total phosphorus = 0.38/0.002 or 19/1 by
weight. This ratio indicates that the system is limited by phosphorus which
is typical of freshwater streams and lakes (Welch, 1980). The key to con-
trolling excessive plant production (eutrophication) is to control phosphorus
loads to the stream.

Table 3 shows total phosphorus loads from several municipal point sources

along the Pend Oreille River between Newport and the international boundary.
The river load coming from upstream is included for comparison. Source loads
were calculated using flow data from NPDES permits. Total phosphorus was
estimated to be 20 mg/L (Metcalf and Eddy, 1972). The total load from muni-
cipal sources is slightly higher than two percent of the total Pend Oreille
River load. This very small contribution is dominated by the Newport sewage
treatmenl plant (STP) (66.7 percent) and the Metaline Falls STP (26.7 percent).

Several industrial sources are located along this section of the Pend Oreille
River. Lehigh Cement Company near Metaline Falls uses 144,000 gallons of
water per day for cooling. The cooling water does not pick up materials in
the manufacturing process. Pintlar Corporation pumps 60,000 gallons of water
per day from a zinc mine shaft. The mine has not operated for over a decade
(J. Prudente, Ecology Eastern Regional Office, personal communication). Since
neither industry appeared to be a significant nutrient source, they were not
included in Table 3.

Agricultural sources did not seem to be important in this stretch of river,
either. Most land in the region is unsuitable for cattle production. Cattle
herds have remained stable in size for the past ten years (R. Ray, Ecology
Eastern Regional Office, personal communication).

Table 4 shows 1984 water quality indices (WQI) for several eastern Washington
rivers. A WQI is a unitless number based on Ecology water quality criteria
for temperature, dissolved oxygen, pH, fecal coliform bacteria, and nutrients
(trophic status). Aesthetic criteria are defined by turbidity. The trophic
status (nutrients) on the Pend Oreille River was well within acceptable limits
(<20). Other criteria met federal goals also, except for temperature which
(due to summertime low flows) was slightly above the "met-goal" limit. The
WQI demonstrates that Pend Oreille River does not suffer water quality prob-
lems shown by other streams in the region.



Table 3. Calculated phosphorus loads from several point-sources along
a stretch of Pend Oreille River between Newport, WA. and the
international boundary.

Average Relative
Flow [T-P04-P] Load Contribution

Source (MGD) (mg/L)Y/ (1bs/day) (percent)
City of Newport 0.500 20 41.7 66.7
Secondary STP
City of Metaline 0.310 20 16.7 26.7
Falls STP
City of Metaline 0.045 20 3.7 5.9
Selkirk High School 0.005 20 0.4 0.7
Total Municipal Sources -- -- 62.5 --
Pend Oreille River -- - 26852/ -
at Newport
Total Municipal Sources/ 2.3

Pend Oreille River

1/Estimated value obtained from Metcalf and Eddy (1972).
2/Geometric mean (approximates the median), n = 116 for period of record.



Table 4. Water quality status of several eastern Washington streams.
Nater quality indices were calculated in 1984.

SURFACT VATER SCGHINT | ST | WATER QUALITY INDCX CATECORILS 'x?&vx(:M‘ rovaLc cwrscs o
SEOONT | SCQENRT MAM ! suse onG L1} RATY
MINLR STATION NUNPER 100 | onv | pn | BACT | TROPH | ALST | oo 7ps | RAD | jox | yon | RATIMG
i
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424080 (1] 22 A L) 1] 3 8 2 ] L4 L4 é 15
424150 L2 22 12 7 1( 3 ] 7 ] ? L4 4 10
21-45-01 | Wenatchoos R. & tribs. :
454070 2% 17 [} 18 1% % [ L] ® . ) "
[TI3R1 3 i1 9 ] L) & ) ) . . [+ L
20-34-01 | Spokene ., meulh Lo
Hongmen Ceo
$54070 3] 2% » 7 19 17 19 Y L L4 3 26 TROPH ~ Recent declines in
04820 18 18 ? 13 19 2 26 20 . L4 [ 2% _nutrient loading from Spokaene
SIP mot accuretely refiected by
high trophic WI.
0.0, = Eutrophication in
Long Lake,
1M - Impounded water, wmmer
low fiows,
Matal tonicity from Kellogg 10
| mining district has been &
| historical problem - recent
| trand analysis indicates
18-37-01 | Vakims B, & trida. frem wetals ore declining.
mouth te Sunmyside Dem
beidge | |
PO 1 20 23 1”2 22 | o . [ b ] TROPH; TEWP) SUSP SOLIDS »
»n tad } » . i Irrigation return fliow
| ‘ system ané S1Ps.
| | MC{ - Agricultural runeff,
i | gt = Phytoplenkten blesss,
: )
16-50-01 | Palouss B. & taibo. | { ;
w070 120 | X 14 20 2% (7] 7 ] | . L] [ ] (¥4 1EMP - Lew flows = Arrigetion
| projects} removal of
| veqetation,
[ BACT; TROPH; ALSY; SUSP SOLIDS »
$.F, Palouse R,, aqriculturel
| runoff = cettle end dryland
| removal of bankside vegetatien)
) mall municipal $1Ps,
Score criteria: 0 - 20: meets goals of federal Water Pollution Control Act

20 - 60: marginal status
»60: unacceptable status
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In summary, it does not appear that seasonal abundance of aquatic weeds and
algae can be explained by a general regional decline in water quality. This
conclusion is based on results of sampling at stations located 70 miles apart.
They describe regional or gencralized water quality. For this reason, this
analysis cannot address conditions in highly localized sections of river where
aquatic plants may be abundant. The larger plants, such as milfoil, may act
as "nutrient pumps," drawing inorganic nutrients from the sediments via their
root system and releasing them in the water for other plants. Large aquatic
plants also physically alter the system in such a way that plant growth is
promoted. For example, large plants may reduce the water motion, therefore
raising temperature and increasing light by reducing silt. The milfoil thus
provides a favorable niche or habitat for other plants near the water surface.
Collectively these conditions change localized water quality and are compoun-
ded with the continued spread of Eurasian Milfoil.

Here are some conclusions derived from this analysis:

0 Long-term trends shows generally good water quality. There is evidence
that nitrogen concentrations and loads have decreased over time. Phos-

phorus may have increased slightly, but the significance of the trend is
doubtful.

0 Plant production in the Pend Oreille River seems to be limited by the
amount of phosphorus available. Its trophic status suggests very low
nutrient enrichment with little potential for wide-scale blooms of
aquatic plants.

) Municipal discharges add a 1ittle over two percent of the phosphorus load
to the Pend Oreille River in the stretch between Newport and the inter-
national boundary. This additional load is insufficient to stimulate
widespread blooms of aquatic plants.

0 The Water Quality Index shows that the Pend Oreille River meets the goals
of the Federal Water Pollution Control Act.

I hope that this analysis contributes to some understanding of the issue.
Please inform me if you need clarification of any part of the analysis.

Sincerely,

3/\/\44(/ d @::G;mam,

Timothy A. Determan
Water Quality Investigations Section

TAD:cp
Enclosures

cc: Carol Jolly
Norm Glenn
Lynn Singleton
Roger Ray
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