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ABSTRACT

The Palouse River was surveyed during low and high stream flow
conditions of September 1975 and April 1976, respectively.

The purpose of the study was to assist in the development of
effluent limitations for point sources and to identify and evaluate
nonpoint sources.

While water quality of the main river segment above Prindeton
was high, the main river segment below Princeton, the South Fork
and Paradise Creek were considerably lower in quality.

Bacterla, sediment, and nutrients from dryland farming, live-
stock grazing, and inadequate sewage disposal systems impacted the
above seguments significantly.

Point sources, with the exception of the Potlatch STP on April 20,
1976, and the Moscow STP, do not contribute significantly to basin
pollutant loadings. The City of Potlatch was illegally bypassing
raw sewage to the Palouse River on that date. The Moscow facility
contributes nutrients to Paradise Creek.

High ammonia concentrations were observed in the S.F. Palouse
River and Paradise Creek during September of 1975, however, the con~
centrations were not toxic.

Because of the superficial nature of this study, the applicability
of specific water quality standards was not attempted and a more
definitive study is needed.



INTRODUCTION

The Palouse River originates in the mountains of Northcentral Idaho,
approximately 40 miles northeast of the City of Moscow, Idaho. The river
basin encompasses 3283 (USGS, 1975) square miles of which 317 (USGS, 1975)
square miles lay within Idaho. The North Fork and main stem originate in
the vicinity of Hoodoo and Sand Mountains along the Palouse Divide which
separates the Palouse River, Potlatch River, and St. Maries River drainages.

From its headwaters the Palouse River runs southward through forested
areas until reaching Tom Laird Park. Below the park the river proceeds
westerly through agricultural lands and adjacent to the Idaho communities
of Harvard, Princeton, and Potlatch. From there it crosses into eastern
Washington and drains into the Snake River. (Figure A).

Land use patterns in the upper Palouse River area are characterized
as moderate to densely forested with exception of the North Fork where
extensive dredge mining activities approximately 40 years ago have signifi-
cantly reduced riparian vegetation. Although the upper river segment is
relatively uninhabited, cattle grazing was observed during the September 19,
1975, survey.

From Tom Laird Park (RM 155) downstream land uses vary from agri-
cultural (consisting of cattle grazing and dryland farming of winter and
spring wheat, barley, lentils and peas) to uses associated with two Ilumber
mills located between Harvard and Princeton. Residential development in
the communities of Potlatch (RM 136), Princeton (RM 141) and Harvard (BEM 148)
also characterize land use patterns.

The South Fork Palouse River, of which Paradise Creek is a significant
tributary, originates in the mountains east of Moscow, Idaho, and transcends
dryland farming areas in a westerly direction before flowing through the
Cities of Moscow and Pullman, Washington. Industrial, municipal, and resi-
dential land use patterns predominate near these two cities.

Geologically, Clark et al (1971) states that the study area above
Laird Park (RM 155) consists of forest soils based upon decomposed granite
and basalt. These generally loamy soils are lower in organic matter,
nitrogen and phosphorus levels than the silt loam soils found in the lower
river segment below Princeton (RM 141). The more productive Palouse silt
loam, occurring in deep layers from Laird Park downstream, is a wind
deposited (loess), silty material. Both the forest soil and the silt loam
soil are moderately to highly erosive.

Land ownership in the upper Palouse River area above Laird Park is
primarily federal and from the park downstream to the Idaho-Washington
border is mostly private (RM 1535) land with some state and federal owner-
ship in the headwaters of the downstream tributaries.

According to Clark et al (1971), populatiomn in the study area has been
quite stable during the census period of 1960 to 1970. A population increase
has occurred in the City of Moscow which can be attributed to increased
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enrollment at the University of Idaho and annexation of areas adjacent to
Moscow during the same period. The small communities alorg the Palouse
River demonstrated little population change, probably due to the unavail-
ability of employment opportunities im the area. Barring the influx of
major employment opportunities, population growth should remain consistent
with the previous trend.

Agriculture and forestry are the principal economies of the Palouse
River region in Idaho. Because of productive soils and suitable amounts
of annual precipitation dryland farming of winter wheat, barley, oats,
peas and lentils is usually prosperous in this area.

The Palouse area of eastern Washington and northern Idaho is renown as
one of the major grain producing areas of the world. Successful grain
production is economically cyelic and is a function of meteorological con-
ditions and market pricings.

The forestry based economy of the region consists of silvicultural
operations and several sawmills, which produce saw and veneer logs, finished
lumber, firewood, and posts. Economic growth is a function of demand in the
building industry and the availability of merchantable timber.

The Idaho Department of Health and Welfare, Division of Environment
{IDHW-DOE} has designated the Palouse River headwaters to Princeton as a
Class A stream. State water quality standards (IDECS, 1973) require that
under any Class A designated water that the following uses of water be
protected: domestic water supply, industrial water supply, irrigation,
livestock water, salmonid fish spawning and rearing, other fishing and
aquatic life, hunting and wildlife, swimming and aesthetics.

The Palouse River from Princeton to the Idaho-Washington border was
designated Class B with the following uses to be protected: irrigation,
livestock watering, industrial water supply, other fishing and aquatic
life, hunting and wildlife and aesthetics.

Although the South Fork Palouse River was not specifically classified,
one of its major tributaries, Paradise Creek, was designated Class E and
protected for the following uses: industrial water supply, irrigation,
livestock watering, hunting and wildlife and aesthetics.

Purpose of Study

The main purpose of the study undertaken by IDHW-DOE in 1975-1976 was
to assist in the development of effluent limitations for municipal and in-
dustrial waste discharges and to identify and evaluate nonpoint sgources.

POINT SOQURCES

Three major point source discharges have been identified glong the
Palouse River in Idaho as follows:



Bennett Lumber Company. This company operates a sawmill-planer located
at RM 145 between Harvard and Princeton. The mill's log storage capabilities
are about 12 million board feet with approximately 3 million board feet of
that total being water sprinkled to prevent checking.

Until July 1974 the log sprinkling runoff was discharged directly to
the Palouse River. A National Pollutant Discharge Elimination System (NPDES)
permit issued to the Bennett Lumber Company by EPA required elimination of
the log sprinkling discharge as well as effective treatment of edger saw
cooling water, non-contact cooling water, and boiler blowdown by July 1,
1975. During the IDHW-DOE water quality study the log sprinkling effluent
was not observed to be discharging. The other mill sources were sampled,
measured, and found to be discharging in compliance with NPDES limitations
on September 9, 1975.

Permit effluent limitations for the period beginning July 1, 1975, are
as follows:

Daily Average Daily Maximum

1) Edger Cooling Water (00lA)

Suspended Solids mg/l (1lbs/day) 30(3.4)
Flow (gpd) 13,500
Temperature °C 27°%¢

2) -Non—contaminated cooling water. .&
storm water (0018)
Flow 51,000
Temperature °C - 27%

The IDHW-DOE monitoring results (Table 1) demonstrate that a flow of
12,900 gallons per day (gpd) and suspended solids concentration of 33 milli-
grams per liter (mg/l) were observed on April 20, 1976, slightly exceeding the
permit limit of 30 mg/l daily maximum.

Although no suspended solids value was available for the September 9,
1975, sampling run, NPDES data reported by Bennett Lumber Company during the
three month period from July 1, 1975, to September 30, 1975, averaged 29.3
mg/l at an average flow of 12,500 gpd. Pollutant loadings from the Bennett
Lumber Company were found to be insignificant (Tables 2 & 4) comprising less
than 1% of the basin loading for each pollutant.

Potlatch Corporation - Potlatch. Potlatch Corporation operates a sawmill-
planer adjacent to the City of Potlatch at RM 135. Until June 1975, wastewater
discharge of boiler blowdowm, pump cooling water, and yard drainage reached
the Palouse River. However, in that year, the dam located at RM 135 was
removed and a dual purpose fire pond/wastewater treatment pond constructed
adjacent to the river. Although the NPDES permit issued for this facility
required elimination of all discharges by 1975, one discharge was permitted
if it became necessary for fire pond overflow. During the September 1975
and April 1976 sampling runs the facility was not discharging.




NPDES permit effluent limitations during the survey period were as
follows:

Daily Average Daily Maximum

Flow (mgd) 0.23 0.691
Temperature - 27°
BODg lbs/day 14 40
Suspended Solids lbs/day 90 250

City of Potlatch. The City operates a two celled domestic wastewater
treatment lagoon which also discharges into the Palouse River at RM 135. A
NPDES permit issued to the City by EPA requires that the discharge meet
secondary treatment by July 1, 1977. Secondary treatment effluent limits
for a municipal treatment facility require an 85% reduction in BOD5 and
suspended solids, and the average monthly concentration of BODg and suspended
solids in the effluent shall not exceed 30 mg/l each. However, between
March 27, 1974, and December 31, 1976, interim NPDES permit effluent limi-
tations were as follows:

Daily Average Daily Maximum
BODs mg/l (1bs/day) 60 (60) 90 (20)
Suspended Solids mg/l (1bs/day) 70 (70) 105 (105)

During the past several years the City of Potlatch has intermittently
bypassed the waste treatment system and discharged raw sewage to the Palouse
River. These bypasses have usually resulted from loss of pumping capabilities
at the 1ift station located across the river from the treatment lagoon. These
occurrences have been well documented by both Buettner (1973) and IDHW-DOE
files as having a major envirommental impact on the Palouse River. The
United States Environmental Protection Agency filed an enforcement action
against the City of Potlatch for a documented permit viclation...i.e.,
illegal and unauthorized bypassing, in 1976. The City was fined $750.00 as
a result of that action.

"City of Moscow. The City of Moscow operates a trickling filter waste-
water treatment plant which serves the City as well as the University of
Idaho campus. The plant discharges into Paradise Creek one mile east of the
Idaho-Washington border. During seasonal low flow periods the plant dis-
charge comprises almost the total flow of Paradise Creek. This plant is
presently meeting secondary treatment requirements as specified in the fol-
lowing NPDES permit effluent limitations:

Monthly Average Weekly Average

Flow (mgd) 3.0 —
BODg mg/l (lbs/day) 30 (525) 45 (788)
Suspended Solids mg/l (1bs/day) 30 (525) 45 (788)
Fecal Coliform Bacteria (#/100 ml) 200 400
Dissolved Oxygen (% saturation) —_— 275



NONPOINT SOURCES

The impact of nonpoint sources above the Palouse River at Laird Park
(RM 155) appeared to be insignificant during the IDHW~DOE study.

Although sediment runoff from silvicultural activities and soil erosion
from livestock grazing may, at times, cause water quality degradation in
this segment, no such problems were observed during the IDHW~DOE study.
Sediments affect the water quality by causing high turbidities, thus affecting
the fishery by interfering with respiration.

In the South Fork drainage and to a lesser extent in the Palouse River
between Laird Park (RM 155) and the Idaho~Washington border (RM 123), soil
erosion resulting from dryland farming activities is the major nonpoint
source pollutant. Sediment runoff from dryland farming contains nutrients
derived from the soil and fertilizers, which in sufficient concentrations,
and under proper conditions, may cause nuisance algal blooms in a water-
course.

Paradise Creek, as it runs through the City of Moscow, receives drainage
from the City's storm water collection system and other undefined nonpoint
sources. In 1974, IDHW-DOE investigated spillages of agricultural chemicals
into the storm sewer system for possible violations of state water quality
standards. At that time it was concluded that many different types of waste
of unknown origin were discharged via the storm sewer system.

A potential nonpoint source problem was found to be inadequate septic
tank and drainfield systems in the areas of Deep Creek mear Potlatch Highway
95-95A junction, Harvard, Princeton and Southeast Moscow. Factors such as
significant concentrations of residential dwellings, high water table and
poorly drained or tight clay soils found in the above areas make the potential
great for subsurface disposal system failure. If concentrations of subsurface
sewage saturate the soil and water table, the adjacent stream may be adversely
impacted. Further study is needed to determine the adequacy of the existing
subsurface systems.

RESULTS AND DISCUSSION

The IDHW-DOE survey was conducted during low flow conditions of September
1975 and under high flow conditions of April 1976. Although data collected
during these two periods does not depict year round conditions, trend analysis
data was collected at RM 141 and 132 between 1968 and 1975 and is referenced
in the Appendix.

Stream flows measured at the Highway 95 Bridge near Potlatch (RM 132)
were 1100 cubic feet per second (cfs) on April 20, 1976, and 22 cfs on
September 12, 1975. IDHW-DOE stream flow data is contained in the Appendix.

U.8. Geological Survey (USGS, 1977) stream flow records for RM 132 in-
dicate a maximum flow of 10,000 cfs occurred in January 1974 and minimum flow
was recorded September 1973 of 0.07 cfs. The latter extreme was observed as
a result of flow retention, while repair of a dam and bridge was completed
at the Potlatch Corporaticn mill (RM 135).



Samples collected for laboratory analysis were preserved and submitted
to the IDHW laboratories at Lewiston and Boise for analysis. Preservation
and analytical procedures contained in Standard Methods 13th Edition were
used.

Field analyses included measurements of dissolved oxygen (D.0.) and
temperature using a Yellow Springs Instrument D.O., Meter Model 54. The
pH was measured using an Orion Specific Ton Meter Model 404. TFlow measure~-
ments were obtained using cross-sectional area-velocity method with the

exception of the Highway 95 Bridge (RM 132) where USGS measurement equipment
{bubble gage) was used.

Dissolved Oxygen (D.0.). According to State Water Quality Standards
and Wastewater Treatment Requirements (IDECS, 1973), '"no activity or com~
bination of activities shall cause the D.0. concentration to be less than
6 mg/l or 90% of saturation which ever is greater. In addition, no activities
shall cause the D.0. concentrations of Paradise Creek upper reaches to the
Idaho-Washington border to be less than 75% of saturation."

During the IDHW-DOE study there were nc D.0. standards violations measured
on the main Palouse River. There were, however, standards violations ob-
served at the following sites on September 10, 1975:

Deep Creek at Highway 95 Bridge - 3.3 mg/l
S. Fork Palouse River at Ida~Wash border - 4.5 mg/l

Temperature. The State Water Quality Standards and Wastewater Treatment
Requirements (IDECS, 1973) state that, "no activity or combination of activi-
ties shall cause any measurable increase when the water temperatures are
66°F {18.9°C) or above, or more than 2°F (1.1°9C) increase other than from
natural causes when water temperatures are 64°F or less."

Also, "any measurable increase when water temperatures are 68°F or above,
or more than 2°F increase other than from natural causes when the water tem—
peratures are 66°F or less shall cause a violation of these standards in the
Palouse River from Princeton to the Idaho-Washington border."

During the IDHW-DOE study temperature extremes were measured from 11°C
at Palouse River above North Fork mouth (RM 161) to 21.5% at the Palouse
River at Princeton {(RM 14l1) on September 10, 1975. There was no known
reason for the 21.59C cobserved at RM 141 on that date.

A temperature increase was noted on September 10, 1975, from Harvard to
Princeton of 3.5°C, a decrease from Princeton to Potlatch of 3.09C, an
increase of 2.6° from Potlatch to Flannigan Creek Road Bridge, and a decrease
of 5.19C from Flannigan Creek Bridge to the Highway 95 Bridge.

Because the Bennett Lumber Company discharge then represented only 0.1%
of the Palouse River flow at the point of discharge, it appears that the
Bennett effluent temperature of 27°C does not in itself account for the ob-
served 3°C increase between Harvard and Princeton. Also, because the City of
Potlatch and Potlatch Corporation were not discharging on the September 10,



1975, date the temperature increase observed in the Palouse River from Potlatch
(RM 136) to the Flannigan Creek Road Bridge (RM 134) could not be attributed
to those point sources.

Although the IDHW-DOE study did not find an answer for the fluctuations
in temperature observed between Harvard (RM 147) and the Highway 95 Road
Bridge west of Potlatch (RM 132), such factors as lack of "shading" due to
absence of riparian vegetation, slower stream velocities, and shallow depths -
either singly or in combination, allowed warming due to sunlight penetration.

Hydrogen Jon Concentration {(pH). The State Water Quality Standards and
Wastewater Treatment Requirements (IDECS, 1973) state that "no activity or
combination of activities shall cause the pH values to be outside the range
of 6.5 to 9.0 nor shall the induced variation be more than 0.5 pH units."

The pH values ranged from 7.8 on the Palouse River above the North Fork
mouth (RM 161) on April 19, 1976, to a low of 6.9 at the Laird Park Dam (RM 155)
on the same day. (Figures 2A and 2B)

There were no standards violations observed during the IDHW-DOE study.

Turbidity. State Water Quality Standards and Wastewater Treatment Require—
ments (IDECS, 1973) state that "no activity or combination of activities shall
cause an increase of 5 JTU (Jackson Turbidity Units) other than from natural
origin."

In September 1975 turbidities ranged from 1.6 JTU above the North Fork
mouth to 3.8 JTU at the Flannigan Creek Road Bridge. During the April 1976
study, however, turbidities ranged from a low of 2.0 JTU above the North
Fork mouth to a high of 270 JTU at the Highway 95 Bridge near Potlatch. Both
sampling runs demonstrated increases in turbidity proceeding downstream from .
the Palouse headwaters to the stateline. On April 20, 1976, significant tur-
bidities were measured in Flannigan (260 JTU) and Deep Creeks (280 JTU). Also,
South Fork Palouse River at the stateline was measured at 180 JTU on April 20,
1976.

In general, higher turbidities were observed in the tributaries entering
the main river below Potlatch than the tributaries entering upstream. Because
dryland farming predominates in the Deep Creek, Flannigan Creek, and the
South Fork Palouse River drainages, sediment from soil erosiom appeared to
cause the high turbidities.

Biochemical Qxygen Demand (BODs). BODg is a measurement of the amount
of oxygen necessary to satisfy the demand of organic material being oxidized
by microorganisms usually in a five day test period. Although State Water
Quality Standards and Wastewater Treatment Requirements (IDECS, 1973) have
no instream BOD5 standard, all wastewater treatment facilities are required
to have 85% BOD5 removal as determined from influent and effluent BOD§ con-
centrations. In addition, NPDES permit limitations stipulate maximum BODg
concentration allowable in the various wastewater effluents,

BODg concentrations were relatively low (5 mg/l)(Figures 7-10) with the
exception of the Palouse River at Flannigan Creek Bridge (RM 133) below where
a slight increase was observed on April 20, 1976. This increase, although



slight, coincides with the raw sewage discharge from the Potlatch City
treatment works observed by IDHW-DOE on April 20, 1976.

Since no BOD5 analyses were performed for the September 10, 1975, run,
assessing pollutant loads during low flow conditions was not possible. The
City of Potlatch (RM 135) and Potlatch Corporation mill (RM 135) were not
discharging to the Palouse River on that date and typically do not discharge
during low stream flow periods.

Bacteriological Quality. The presence of the coliform group of bacteria
in water where derived from fecal sources is indicative of pollution. The
presence of fecal cqoliform bacteria specifically represents contamination
from the gut or feces of warm-blooded animals. State Water Quality Standards
and Wastewater Treatment Requirements (IDECS, 1973) state that the following
shall not be exceeded:

Palouse River

Source to Princeton Princeton to Idaho Border
Class Ap Class B
Total Coliform -
Geometric Mean 240 1000
20% of Samples 1000 2400
Fecal Ceoliform -
Geometric Mean 50 200
10% of Samples 200 400
Single Sample 500 800

Paradise Creek

Source to Ida—-Wash Border

Class E

Total Coliform -

Geometric Mean 240

20% of Samples 1000

Single Sample 2400
Fecal Coliform -

Geometric Mean 50

10% of Sample 200

Single Sample 500

During the IDHW-DOE study there were no total fecal coliform standards
violations from the Palouse headwaters to Princeton. (Figure 9A, 10A) Im
addition, STORET (Storage and Retrieval Data System) data collected on the
Palouse River at Princeton (RM 141) between December 1968 and April 1975
indicates geometric means of 630/100 ml and 11/100 ml for total and fecal
coliforms respectively. The STORET total coliform geometric mean violates
the state standard of 240/100 ml. The STORET fecal coliform geometric mean
is below the state standard of 50/100 ml.

10



In the Princeton (RM 141) to Idaho-Washington border (RM 123) river
segment the following violations were observed during the IDHW-DOE study:
(Figure 9B, 10B)

Date Fecal Coliform Concentration
Palouse Rv. @ TFlannigan Cr..Rd. Br. 4-20-76 800/100 ml
Flannigan Creek 4-~20-76 800/100 ml
Deep Creek 9-12-75 800/100 ml
Deep Creek 4-20-76 1200/100 mi
Palouse Rv. @ Hwy. 95 Br. 9-12-75 800/100 ml
Palouse Rv. @ Hwy. 95 Br. 4-20~76 1200/100 ml

The April 20, 1976, violations of the state fecal coliform standard for
this segment were, in part, attributed to a raw sewage bypass from the Potlatch
sewage treatment plant and the tributaries of Deep and Flanmigan Creeks. Al-
though fecal sources along Deep and Flannigan Creeks were not identified during
the IDHW-DOE study, livestock grazing and inadequate subsurface sewage dis-
posal systems have been observed along those tributaries (North Central
Health District, Personal Communication).

A violation of the Class E total coliform standard was observed on
April 21, 1976, at Paradise Creek at the Idaho-Washingtonm border. The
reported value was 8000/100 ml compared to the standard of 2400/100 ml.
Cause of the violation was unknown.

Although the South Fork Palouse River segment was not classified under
state water quality standards, the following coliform levels were observed.
South Fork Palouse River at Stateline —

Total Coliform _ >8000/100 ml 9-12-75
>8000/100 ml 4-21-76
Fecal Coliform >600/100 ml 9-12-75
>120/100 ml 4-21-76

Nutrients. Nitrogen and phosphorus compounds when found in excessive
concentrations in streams and lakes, stimulate algal production to the extent
that nuisance algal blooms may result.

Sawyer (1954) veported that concentrations in excess of the following
may cause algal blooms:

Total Phosphorus (P) 0.05 mg/1
Orthophosphate (0-P0g) 0.01 mg/1
Nitrite + Nitrate (NOz + NO3) 0.32 mg/1

Nutrient concentrations (Figures 1, 5, 6, 7, 8) in the Palouse River
system in Idaho generally showed progressive increases from the headwaters
downstream to the border.

The headwaters (RM 161) to Princeton (RM 141) segment demonstrated no
increases in total phosphorus (T-P), and nitrates (NO3) and a slight increase
in orthophosphate (0~PO4) during the September 1975 sampling run. Those
values were below the recommended algal bloom potential.

i1



T-P, NO3 and C-PO4 concentrations were higher in this segment during the
April 1976 run with T-P and 0-PO4 levels slightly exceeding the levels known
to stimulate algal blooms.

In the Princeton to Idaho-Washington border segment, 0-PQ4, T-P, and
NO3 concentrations increase significantly above those of the upstream seg=-
ment. Specifically, below Princeton (RM 141) increases in nutrient con-
centrations appear to come from Hatter, Gold, Flannigan and Deep Creeks.
Also, the sewage bypass being discharged by the City of Potlatch contributed
nutrient concentrations to the Palouse River although the load imposed on
the stream constituted only 0.37% of the total segment load (Table 5).

During the September 1975 sampling run the North Fork Palouse River
contributed the highest percentage of total nitrogen (N} 38% to the Palouse
headwaters to Princeton segment (Figures 2, 4). The North Fork also con-
tributed the highest percentage of the total segments for both total nitrogen
and total phosphorus during the April 1976 run. There were no point and
nonpoint sources identified along the North Fork which could explain the
significant N & P contributions.

During low flow conditions of the September 1975 sampling run the
tributaries, the single known point source, Bennett Lumber Company and the
Palouse River loading above the North Fork mouth accounted for 99+% of the
total nitrogen loading to that river segment. The April 1976 sampling demon-
strated that only 58% of the total nitrogen was contributed by the above
sources and the remainder contributed by nonpoint sources adjacent to the
main Palouse River above Princeton.

Total phosphorus loadings from the same sources, i.e., the main river
abhove the North Fork mouth, Bennett Lumber Company and the tributaries,
comprised only 58% of the total segment loading during the September 1975
run and 89% during the high river flow conditions of April 1976. Conversely,
nonpoint sources adjacent to the main Palouse River contributed more total
phosphorus during September 1975 than in April 1976.

In the river segment from Princeton to the Idaho-Washington border the
total nitrogen generated from the tributaries, the main river at Princeton,
and point sources was greater (98% of total river load) in September 1975
than the load (49%) attributed to the same sources during the April 1976 run.

As in the upstream segment the total phosphorus loadings attributed to
the main rivers, tributaries and point sources comprised a higher percentage
of the total segment loading (60%) during the April 1976 sampling run than
the (40.5%) derived from the same sources during September 1975.

The most significant source of total nitrogen and total phosphorus,
particularly during the April 1976 high river flow conditions, was Deep
Creek. The high nutrient loading from Deep Creek explains in part the
previously mentioned inadequate subsurface sewage disposal systems located
near U.S. Highway 95-95A junctiom.

For freshwater aquatic life, EPA (1976) sets 0.02 mg/l as the chronic
toxicity level for unionized ammonia. The concentration of 0.02 mg/l unionized
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ammonia could occur at total ammonia concentrations ranging from below 0.1 mg/l
to over 70 mg/l depending on pH and temperature.

Since during the IDHW-DOE Palouse River study the pH was never recorded
over 8.0, the toxic level for total ammonia would be well over 1.0 mg/l.
The data for total ammonia (Figures 8A, 8B) on the mainstem of the Palouse
River shows concentrations seldom exceeding 0.4 mg/l. Therefore, no toxic
conditions were found on the main Palouse River. Ammonia concentrations were
very high in Paradise Creek and South Fork Palouse River both at the Idaho-
Washington border on September 12, 1975 (Table 9). Buettner (1973) reported
"nitrates, phosphates, and ammonia were high enough on the South Fork to be
in a different range from the rest of the drainage." However, the total
ammonia concentrations on September 12 were still not toxic because the pH
was near 7.0.

Total Solids. Total solids or total residue refers to the concentration
of solid material being transported by a stream, be it dissolved, suspended
or settleable.

Meadow Creek and the North Fork comprise the greatest total solids
loadings of the above Princeton segment. As seen in Table 3, actual leoads
imposed on the river segment were substantially lower in September 1975 than
in April 1976. Nonpoint sources adjacent to the main river contributed more
significantly during high stream flow conditions than during low flow con-
ditions of September 1975. Sediment generated from snowmelt, rumoff, and
stream bark scour:-from increased volume and velocities typically contributes
significantly to increased total solid concentrations.

Total solids contributed by the segments only point source, Bennett
Lumber Company, were negligible.

The segment from Primceton to the state line received a significant total
" solids loading from Deep Creek during the April 1976 sampling rum. During

the September 1975 run the Palouse River at Princeton contributed 88%Z of the
total segment load. '

Although the City of Potlatch's raw sewage bypass sampled on April 20,
1976, was high in total solids concentration (466 mg/l), the total load
imposed on the stream constituted less than 0.1% of the total nine segment
load.

Deep, Flannigan, and Paradise Creeks and the South Fork Palouse River
all demonstrated high total scolids concentrations during the April 1976
sampling run. Field observations made by IDHW-DOE during the study indicated
that soil erosion from dryland farming areas in those drainages accounted
for the high total solids concentrations being generated.

Biological Community. IDHW-DOE attempted to qualitatively assess the
Palouse River benthic community during 1976, however, vandalism of deployed
rock basket samplers (EPA 1973) precluded a successful evaluation. Because
of this Buettner et al (unpublished report, 1973) is referenced to discuss
Palouse River benthos as recent as 1972.
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The Buettner study team reported species diversity as measured by the
Shannon-Wiener function and related species diversity indices to the fol-
lowing classifications:

Species Diversity Index (SDI) >3 Unpolluted waters
Species Diversity Index 1-3 Mildly polluted waters
Species Diversity Index <1 Heavily polluted

The above classification applies only if the aquatic habitat is found
to be chemically and physically suitable for aquatic life.

The following SDI's were reported:

Location SDT
Nerth Fork Palouse Riwver - RM 160 3.31
Palouse River at Laird Park - RM 155 2.81
Palouse River below Harvard - RM 147 3.15
Palouse River above Potlatch — RM 156 —
Palouse River below Potlatch -~ RM 132 .875

The sampling sites at and above Laird Park demonstrated good water quality
while the site below Potlatch was of poor quality, due primarily to the raw
sewage discharges from the City of Potlatch in 1972 and 1973.

Insects from the Order Ephemeroptera (mayfly) were found at all sampling
sites except the Palouse River above Potlatch RM 136 whilse Plecoptera (stome—
fly) were found only at Laird Park RM 155 and the North Fork RM 160. Both
organisms are extremely sensitive to pollution (Usinger, 1956) and the absence
of one or both usually indicates some degree of pollution.

The Order Trichoptera was represented at all sampling sites with greater
numbers being evident at those sites with the heaviest periphytic growths.
The Trichoptera are relatively tolerant to pollution go their presence in
great numbers below Potlatch substantiated the heavy organic enrichment from
the City of Potlatch.

CONCLUSIONS

Water quality of the Palouse River segment - headwaters to Princeton was
high and was attributed to a minimal amount of land disturbing activity and
the absence of known point source discharges in that segment of the Palouse
River system.

Water quality of the Princeton to Washington border segment and in the
South Fork and Paradise Creek was lower tham that of the segment above
Princeton. Increases in sediment, bacteria, and nutrients were measured in
Deep Creek, Flannigan Creek, the Palouse River below Princeton, and the South
Fork Palouse River during high stream flow conditions.

The IDHW-DOE study examined the Palouse River under high and low stream-
flow conditions during one calendar year (1975-1976) only and, therefore, an
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insufficient data base exists to adequately evaluate each segment on the basis
of the coliform bacteria standard.

Regardless of the inadequate data base, the Palouse River below Potlatch,
Deep Creek, Flannigan Creek and the South Fork Palouse River demonstrated
significant total and fecal coliform concentrations during the IDHW-DOE
study.

The point sources, with the exception of the Moscow and Potlatch sewage
treatment plants, did not significantly affect Palouse River water quality.
The Moscow facility contributed nutrients to an already nutrient-iaden Paradise
-Creek. The City of Potlatch was observed bypassing raw sewage from its
treatment works om April 20, 1976, causing violations of state water quality
standards and NPDES permit requirements.

Based upon the high total solids and turbidities measured in the Palouse
River below Potlatch and the South Fork Palouse River, sediment transport is
a significant problem affecting water quality as well as impairing the
aesthetic quality of the lower Palouse River.

RECOMMENDATTONS

Because this study encompassed only high and low stream flow conditions,
more intensive year-round monitoring is needed.to further define water-quality
problems alluded to in this report.

Additional monitoring is also necessary to identify specific nonpoint
source problem areas related to dryland farming, livestock grazing, and
silvicultural practices currently in use in the Palouse River system in Idaho.

Streng emphasis should be placed on nonpoint source pollution abatement
programs. Implementation of best management practices (BMP) and resource
management systems (RMS) is essential if sediment discharge to a watercourse
from soil erosion is to be reduced.
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APPENDIX A

FINAL STUDY PLAN



Background

At present 1ittle water quality data exists on the Palouse River - from its source

to the Idaho-Washington border - other than routine network monitoring data, collected
from stations near Tom Laird Park, Princeton, and Potlatch since 1969. The river

is classified (IDHW) Class A water quality Timiting because of insufficient data

from its source to Princeton and Class B downstream to the stateline.

Washington DOE presently has an ongoing monitoring program designed to identify
point and non-point pollution loads along the river system from the Idaho 1ine to
the mouth, however, further studies are not planned until 1978.

Purpose

Because insufficient supportive water quality data exists to accurately classify
this stream and the need exists to identify both point and non-point pollution
Toads additional monitoring in the form of intensive monitoring surveys need to be
accomplished. Evaluation of three NPDES dischargers will also be deone to better
understand point source impact on receiving water quality and at the same time
validate permitee monitoring and reporting methods.

1t.is also.important that our studies coincide with Washington DOE _monitoring
program to better assess the entire river system as well as cooperatively tackle
pollution problems in the Palouse drainage basin.

Plan
1)Receiving Water Quality Monjtoring
The following stations will be established, flow measure-
ments taken and sampled chemically, bacteriologically and

biologically when possible during the weeks of September
8th, 1975 and April 15, 1976:

Palouse River above No. Fork mouth R.M. - 161.0
' Tom Lajrd Park ' 155.0
Hwy. 95A Bridge <150.3
Hwy. 9 Bridge 146.8
Princeton Rd. Bridge 140.9
USGS Gauge near Potlatch 132.4
Tributaries- )
North Fork at mouth 159.0
Big Sand Creek at mouth 157.5
Strychnine Creek at mouth 156.1
Meadow Creek at mouth 153.7
Jerome Creek at mouth 150.5
Hatter Creek at mouth 139.3
Gold Creek at mouth 137.5
Rock Creek at mouth 136.0
Flannigan Creek at mouth 134.4
Deep Creek at mouth . 133.2
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2) Point Source Discharge Monitoring

Samples will be collected and flow measurements taken on the
following NPDES dischargers.

Bennett Lumber Company -~ a sawmill
Potlatch Corporation

(Potlatch Unit) - a sawmill

City of Potlatch - domestic wastewater
treatment lagoons.

Laboratory Analyses -

Point source discharges Receiving water quality
Temp. ’ Temp.
D.0 D.C.
pH , ‘ pH
BOD BOD
Suspended Solids Suspended Solids
NH3 ' NH3
NO, NO2
NO _ NO
TX TK
ortho-P0y ' ortho-P0g
T-P T-P
Tot. Inorg. POg Tot. Inorg. POg
Total Coliform Total Coliform
Fecal Coliform Fecal Coliform
Sp. Cond. Alkalinity
' Sp. Cond.

Estimated Manpower Requirements

1) Monitoring

Three people x 6 days each = 18 man days

2) Report Preparation
One person x 10 days = 10 man days
. 28 man days

Equipment

2 Gurley meters

2 Hydragard composite samplers
1 ISCO composite sampler

2 D.0. Meters

2 pH meters

1 Surber square foolt sampler



APPENDIX B

FIGURES

a. - Palouse River, River Mile 160.1-140.9

b. — Palouse River, River Mile 140.9-~132.2
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APPENDIX C

TABLES



Table 1

MAJOR EFFLUENTS bISCHARGED TO PALOUSE RIVER SYSTEM IN IDAHO
AS SAMPLED APRIL 20, 1976 1!

Bennett Lumber Co. Potlatch STP* Moscow STP
Temperature (°C) 13.0 | 13.0
Flow (MGD) .013 4.0
D.0. (mg/1) 5.2 | 6.9
pH (pH units) 6.7 6.7 7.2
Total Solids (mg/1) 212 466 452
Suspended Solids {mg/1) 33 110 8
BODg (mg/1) . 95 110 8
Ammonia (mg/1) 0.47 ) 6.88 2.3
Nitrate (mg/1) 0.08 2.85 48.6
Nitrite (mg/1) 0.002 ‘ 0.004 0.386
Total K. Nitrogen (mg/1) 1.8 20.7 5.5
Total Phosphorus (mg/1) 0.37 4.24 4.97
Orthophosphate {(mg/1)} 0.01 10.5 12.2
Total Inorganic Phosphate {mg/1) 1.11 13.0 12.8
Total Coliform {colonies/100 m1) 12200 > 80000 > 800
Fecal Coliform (coionies/loo ml) 246 >1200 >120
Fecal Streptococci (colonies/100 ml) 4 > 600 116

* Raw sewage bypass of treatment works

1 Potlatch Corporation (Potlatch Mill) was not discharging on April 20, 1976



PALOUSE RIVER POLLUTANT LDADINGS

SEGMENT: Headwaters To Princeton

Table 2

September 10, 1975
BODGx TOTAL SCLIDS TOTAL NITROGEN TOTAL  PHOSPHORUS
BASIH SOURCE Loading % Loading % Loading % Loading y
¢ 16s/day  Contribution| 1bs/day CGonkribution| 1bs/day Contribution Lbs/day [Contributio
Palouse R.Abv.No.Fk.Ho. ’ .
R.M. 161 * * :
1069 19.3 72.7 34.3 0.87 20.4
North Fork Palouse River * * .
RM 160 921 16.7 80.8 38.1 0.19 4.5
Q Strychnine Creek * *
~ BM 156 267 4.8 17.5 8.3 0.17 4
Meadow Creek * * _
RM 154 1283 23.2 31.4 14.8 0.73 17.2
Jerome Creek * *
RM 151 480 8.7 9.1 4.3 0.50 11.8
Bennett Lumber Co. * *
RM 145 13 0.2 0.3 0.1 0.03 0.7
Hon Point Sources * * 1496 27.1 1.7 0.8 1.76 41.4
TOTAL (Paiouse‘River @ * *
Princeton RM 141) 5529 100% 212 100% 4,25 100%
* Not Analyzed




Table 3

PALOUSE RIVER POLLUTANT LOADING

 Segment: Princeton To Idaho-Washington Border

September 10, 1975

BOD: Total Solids Total Nitrogen [6tal PROSPhOTUS

BASIN SOURCE | oading 4 loading % Loading % Loading
_ 1bs/day Contributio] lbs/day Contribution] 1bs/day '.Cpn ribution! 1hs/day  tontribution
Palouse River @ Princeton o * 5529 28.8 137 63.2 4.25 | 37.5
RM 1431
Hatter Creek * * :
RM 139 117 1.9 3.2 2.2 .14 1.2
Gold Creek _

ERN 138 * * 45 0.7 0.8 0.5 .03 0.3
Potlatch STP * * ok Kk *ok % *k *ek
RM 135 .

POt]atCh Cor‘p. * % ok ek *k ey gk A

R 135

Flannigan Creek * x 52 0.8 0.8 0.5 .06 0.5

RM 134

Deep Creek

RM 133 * * 70 1.1 0.9 0.6 A0 0.9

Non Point Sources * * 417 6.7 4.4 3 6.75 59.6
(Palouse R.G@Hwy 95) :

TOTAL ~  (Bridge RM 132 ) 6229 100% 147 100% 11.33 100%

** No Discharge * Not Analyzed




Table 4

PALOUSE RIVER POLLUTANT LOADINGS

Segment: Headwaters To Princeton

April 20, 1976

BODg — Total Solids Total Njtrogen Total Phgsphorus

BASIN SOURCE Loading N . Loading %2 Loading 4 loading o .

1bs/day _ Contribution)lbs/day Contribution| Tbs/day _ \Contribution Tbs/day Contributioy
Palouse Above No. Fk. |
RM 161 485 12.9 42690 10.4 645.5 20.7 53.31 4
No. Fork .
RM 160 728 19.3 45141 11 903.5 29 218.42 72
Strychine Cr. ]
RM 156 512 13.5 39942 9.7 416.9 13.4 20.48 7
Meadow Cr. .
RM 154 674 17.9 71419 17.4 * * * *
Jerome Cr,
RM 151 324 8.6 15532 3.8 144.9 9.1 19.42 6
Bennett Lumber
RM 145 10.2 0.3 23 £0.1 0.2 €0.1 .04 <0.1
Non Point Sources 1038 - 27.5 196512 47.7 * * * *
TOTAL(Palouse R. € Princetdn 3773 100% 411259 | 100% 3116 86 301.84 89

* Not Analyzed



Tabte &

PALOUSE RIVER POLLUTANT LOADINGS

Segment: Princeton To Ida-Wash. Border

April 20, 1976
BOD Total [Solids Total Mitrogen Total Phobphorus
BASIN SOURCE Loading % Loading y A Loading % Lgading
lhs/day  JConcentratiaqns. _lhs/day | Concentra l1hg/day oncentrations. . 1bs/day toncentrat,

Palouse R @ Princeton
RM 141 3773 16.1 411259 5.1 3118 9,5 -301.84 6
Hatter Cr.
RM 139 269 1.1 47950 0.6 441 1.3 37.71 0.8
Gold Creek.
RM 138 54 0.2 11764 0.1 134 4.1 9.76 0.2
Potlatch STP
R11 135 80 0.3 338 n.1 17.1 0.1 3.1 0.1
Potlatch Corp.
RM 135 * * * * * * * ¥
Flannigan Cr. .
RM 134 958 4 315179 4 1156 3.5 213.57 4.3
Deep Cr. 6
RM 133 3395 14,5 3.8x10 ~ 47.5 10860 33.2 2433.24 48.7
Hlon Point Sources 14915 63.8 3.4x106 42.7 15780 48.3 1996 39.9
TOTAL (Palouse Rv, @ Hwy.95

(hr EH 129) Y 23444 100% 8x106 100% 32670 100% 5001.38 100%

* No Discharge



Table 6

PALOUSE RIVER SURVEY STREAMFLOW DATA

Flows in cubic feet per second(cfs)

Palouse River above North Fork Mouth
North Fork Palouse River at Mouth
Strychnine Creek at Mouth

Palouse River at Laird Park Dam
Meadow Creek at Mouth

Jerome Creek at Mouth

Palouse River Above Harvard

Palouse River Hwy. 9 Br.

Bennett Lumber Co. Effluent

Palouse River at Princeton

Hatter Creek at Mouth

Gold Creek at Highway 95A Bridge
Palouse River At Potlatch

Potlatch STP Effluent

Potlatch Corporation Effiuent
Flannigan Creek at Mouth

Palouse River at Flannigan Creek Rd. Br.
Deep Cr. at Hwy 95 Br.

Palouse River at Hwy 95 Br.

Paradise Cr. at Latah Co. Fairgrounds
Moscow STP Effluent

Paradise Cr. at Idaho-Wash. Border
South Fork Palouse River at Idaho-Wash, Border

* No Discharge
** Not Measured

9-10-75

2.3
3.6
0.7
10.0
3.4
1.0
15.2
15.5
0.02
15.8
0.3
0.1
19.4

0.1
21.7
0.1
22
*%
3.1
3.2
0.3

4-20-76

90
135
95
370
125
30
630
680
0.02
700
50
10
770
0.08

60
850
210
1100
*%k
6.2
100
140



Table 7
PALOUSE RIVER

WATER QUALITY DATA

September 10, 1975

RIVER MILE
161 | 155 | 150 | 147 | 141 136 134 | 132
Temperature (°C) 11,01 14.0(16.0| 18.0f 21.5¢ 18.4 ?21.1} 16.0
" Dissolved Oxygen {mg/1) 10.01 9.3 9.9 { 9,34 8.9 ]8.5] 8.4 | 6.9
pH (s.u.) 7.2 7.3 (7.2 17.2¢7.4147.2] 7.3 *
BODSjmg/]) * * 5 1 1 %* 2 1
Turbidity (JTU) 1:.6 | 1.0 |3.2 2.1 1.9 | 3.3 3.8} 3.5
Total Solids (mg/1) 86 66 66 59 65 68 77 77
Suspended Solids (mg/1) 2 7 40 12 13 10 26 *
Ammonia (mg/1) 28| .14 1.7 |z .15 | 21] a0 .26
Nitrate(mg/l) .25 |<.01 (.01 [€.01.[<.01 |[<.01] <.01 |<.01
Nitrite (mg/1) .001{<.001| .001|<.001| ,001i<.00% .002} .005
T. Kjeldahl Witrogen (mg/1) 56|38 1.7 }1.4|1.6]|1.7] 1.7] 1.8
Ortho Phosphate (mg/1) 02 | .01 |K.01 |.01 | .01 i<.00f .25 .12
J. Phosphorus (mg/1) 0711 .03 .04 | .044f .05 .08] .25} .14
T. Inorganic Phosphate {(mg/1) A0} .07 .07 | .08 .09 .18} .72 | .34
Spec. Conductance {umhos) 80 49 50 50 51 58 75 75
Alkalinity (mg/1) 44 32 36 28 36 32 44 44
Total Coliform (colonies/100 mi) 600 {540 11100 | 700 |620 ‘420 38000 p8O0CO
Fecal Coliform {colonies/100 ml) 260 | 18 114 | 320 | 22 1116 | 259 {>600




Table 8

PALOUSE RIVER

WATER QUALITY DATA

April 20, 1976

RIVER MILE

161 | 155 1150 | 147 |141 | 136 | 134 132
Temperature (°C) 2.0 123 |34 |35 [3.8 [3.5 [4.0 4.1
Dissolved Oxygen_(mg/1) 12.2 1 12.0 | 11,7 [ 11.8 [ 11.4 | 11.9 | 11.8 11.2
pH_(s.u.) 3 7.8 169 171 7.3 7.5 |72 l7.3 |73
BOD._(ma/1) <1 2 ¢l <l <1 3 2 3
Turbidity (JTU) 2.1 19.2 |22 |24 119 |ss 150 270
Total Solids_(mg/1) 88 83 126 | 134 | 109 | 477 | 589 1078
Suspended Solids (mg/1) 10 3 57 73 19 166 | 362 355
Ammonia (mq/7) 01 .07 .03 .01 .02 .07 .08 .16
Nitrate (mg{3) .03 .02 | .05 |.06 ] .12 |1.07 |1.19 |1.70
Nitrite (mg/1) .002 | .002 | .004 | .006 | .006 | .025 | .040 .072
T. Kieldahl Nitrogen (ma/1) 1.3 9 .7 1.2 1.7 1.2 .7 2.4
Ortho Phosphate (mgf1) 01 | .04 | .14 .10 | .05 | .32 | .41 .82
J. Phosphorus (mg/1) .11 .08 | .08 .12 .08 .26 1 .35 .64
T. Inorganic Phosphate (mg/1) .17 .18 .26 .34 .22 79 | .98 1.83
Spec. Conductance {umhos) 39 28 29 31 34 46 53 53
Alkalinity (mg/1) 28 20 16 20 20 24 28 28
Total Coliform(colonies/100 ml) 220 240 520 440 800 5700 {>8000 >8000
Fecal Coliform (colonies/100 ml) 2 2 10 16 28 96 800 >1200




Tahle 9

PALOUSE RIVER TRIBUTARIES
WATER QUALITY DATA

September 10, 1975

-
+ 5 Q. N b e
Q = o . -
[l g s -l o
= N [ 74} L
= £ x @ [ - —
L QO o E a = - o ] =
1 > h=; (=] 3 =) [ = jo R 1] +2
(=) = nwy S 2 - o @ . . §
= Eaad 23] Q [5e] O - ar 1] o
[72] _— - X (s ] L. [am3 (=1 (73]
Temperature (°C) 13,0} 12.0 ]19.5 {11.0 [17.5 [13.7 {18.2 (12.0 |20.4 16,9
Dissolved Oxygen (mg/1) 9.6] 9.719.2| 84191170l 9.6! 3369/ a5
BH (s.u.) 730 7.1 730 671731740 7.50 7.1 7.0 7.2
BOD: (mg/1) * * * 1 1 * * 11 4.5 | 2
Turbidity (JTU) 1.3 2.0 2.2 4.6} 4.0] 4.0 4.4} 8.0/ 5.0 5.5
Total Solids (mg/1) 48 | 64 | 70 | 96 | 74 | 90 | 104 | 140 | 519 | 244
Suspended Solids {mg/1) . 49 2 1 31 13 * 13 o * *
Ammonia (mg/1) - 08¢ .15} .23 .31 ] .29 .28{ .23 .34 [1.90 | 235
Nitrate (mg/1) <.01}<.01 {<.01 [<.01 | .20 {<.01 |<.01 |<.01 |36.1 | 3.10
Nitrite (mg/1) <.001 <.001 K.001 |<.001|<.001{<.001} .001| .008!.776 | .141
T. Kjeldahl Nitrogen {mg/1) 42 1421718180 15)1.6] 171361 1.8
Ortho Phosphate {mg/1) .02 |<.01] .01} 05| .06 .02 .14! .15 20.8} 1.35
T. Phosphorus (mg/1) 01 | .04 | .04] .10 .00 .06 .11 .19 6.52] .85
T. Inorganic Phosphate (mg/1) |.08 | .10 .11 | .27 ] .21 | .1a{ .27 | .50 | 21.0! 2.40
Spec. Conductance (umhos) 50 38 { 56 70 61 90 1110 1175 670 | 330
&1kalinity (mg/1) 28 24 | 36 | 44 | 36 | 56 l64 96 | 160 | 140
Total Coliform (colonies/100 mi) 640 | 1100 11800 |5600 |84c |2290 {5400 $8000 | 700 |>8000
Fecal Coliform (colonies/100 m1){ 10 26 280 | 218 ! 186 44 84 |>2600 [ 220 1 > 600




Table 10

PALOUSE RIVER TRIBUTARIES
WATER QUALITY DATA

April 20, 1976

h.%4
52 : . -
L. oy o - o
< £l = @ I - 2 b=
4+ O (=] 1= @ = .t e i
< S o 2 b =} b oi o i
o [ 3 o < 2 — @© ] L >
— o [+}3 @ 1] (=] — O 1 (]
v = 2 xI 4] Li. o | [~ [72]
Temperature (°C) 2.2 2.0 [4.0 3.0 4.0|4.5 * | 5.0|7.0 | 7.5
Dissolved Oxygen (mg/1) 11,9 12.4|11.2 | 11.8111.6|11.4 * 111.0 [10.2 110.8
pH (s.u.) 6.7 6.6 §7.1 7.017.1 | 7.3 * 7.31 7.6 | 7.4
BODg (mg/1) <1 1 1 2 1 <1 3 3 8 5
Turbidity (JTU) 3.21 10 1 18 17 28 43 260 | 280 | 250 180
Total Solids {(mg/1) 62 78 | 106 | 96 178 217 | 974 {3350 [1381 | 618
Suspended Solids (mg/1) - 7 3 42 4 59 70 726 | 275 | 585 | 403
Ammonia (mg/1) .05 .06 .03 .02 .02 .02 .05 .40 1..88 .19
Nitrate (mg/1) .04 01 02 1.09 | .73 {1.451{1.31} 3.90f 21.2| 11.9
Nitrite (mg/1) _ .001 .0041 .004| .006| .009 | .017 { .061 | .1961{.314 .097
T. Kjeldahl Nitrogen (mg/1) (1.2 .8 * .8 .9 1.0} 2.2 5.5 6.0 | 1.58
Ortho Phosphate (mg/1) ) .04 01 .05 10 | .13 .22 .81 2.15) 2.05 77
T. Phosphorus (mg/1) .30 .04 * Jd2 | .14 .18 66 | 1.67] .124 .54
T. Inorganic Phosphate (mg/1)] .11 | .10 * W31 ] .44 5011.804} 4.4 | 3.8 | 1.58
Spec. Conductance (umhos) 22 26 29 38 41 * 66 | 72 203 | 118
Alkatinity (mg/1) 16 20 16 24 24 28 36 28 56 44
Total Coliform (colonies/100 mi) 18p 260 140 | 700 }14500 | 3700 8000 8000 |>8000{>8000
Fecal Coliform {(colonies/100 ml) 2 8 i0 § 82 124 78 800 p1200 | 340 [»120

C-10



Table 11
PALOUSE RIVER SAMPLING SITE LOCATIONS

By River Mile (RM)

Site Description

Palouse River above North Fork Mouth
North Fork Palouse River at Mouth
Strychnine Creek at Mouth

Palouse River at Laird Park Dam
Meadow Creek at Mouth

Jerome Creek at Mouth

Palouse River above Harvard

Palouse River Hwy. % Bridge

Bennett Lumber Co. Effluent

Palouse River at Princeton

Hatter Creek at Mouth

Gold Creek at Highway 95A Bridge
Palouse River at Potlatch

Potlatch STP Effluent

Potlatch' Corporation Effluent
Flannigan Creek at Mouth

Palouse River at Flannigan Cr. Rd. Br.
Deep Creek at Highway 95 Bridge
Palouse River at Highway 95 Bridge
Paradise Creek at Latah Co. Fairgrounds
Moscow STP Effluent

Paradise Creek at Idaho~Washington Border

South Fork Palouse River at Idaho-Washington Rorder

C-11

RM
161
160
156
155
154
151
150
147
145
141
139
138
136
135
135
134
134
133

132

STORET
2020037
2020043
2020045
2020038
2020046
2020047
2020039
2020040
2020041
2020048
2020049

2020069

2020051
2020070
2020052

2020042

2020050

2020068



APPENDIX D

HISTORIC DATA FROM IDHW-DOE

NETWORK STATIONS, 1968-1975



STORET KETRIEVAL f[ATE 78/05/11

FIYPAZAKUNT /STREAY

DATE
FRUM
T

68/03/06
66/07/31
69/10/16
10s03/16
T0/05/21
71/05/20
71/06/25
12704719
T2/05724
12/06727
T2/01/25
T2/08/30
T2/09/20
72/10/20
72711714
T:/01/10
13701716
73/02/13
T3/03/14
73704711
73706712
73701717
73/08/21
T3/10/10
73712705
T4/02/12
T4/03/07
T4/04/24
T4407/11
74409710
T4/10/22
15/01/07
75703720
15704722
75205712

00010

TIHE DEP1E HATER

oF

DAY FEET

09 05

10 15

aocl

TENP
CENT

L]

bt I D b
NMNNOWDSWE P @I D0
L]
COLOVoOODNODWOW O-udOWm

-
4 9 8 B % 5 4 8 B

—
=] N
o
Ll -~

25.5

7.0
2.0
3.0
2.0
9.0
19.8

1.0
0.0
2.5
6.0
8.5

00061

STKEAH

FLOW,
ERST-CFS

1389

151011
46 55 0C.0 116 57 w0.0 5
PALOUSE KIVER EELOW POTLATCH 1CA
104AKOD
PACIF IC NOKTHWLST
LUWER SNAKE RIVEK BASIN
2110AH0
Q000 FEET

16

00300
DO

MG/L

2.0
2.5
11.4

10.1
5.0
11.2
9.6
9.4
9.5
8.5
10 .2
9.6
10.2
11.0
16.8
11.2
10.8
10.8
7.5
i1.0

7.9
1l.2
12 .4
12 .4
11.9
10.8

11 .6
12 .8
11.9
12.1

DEPTH
LLER LY

5 DAY
MG/L

6 OOL

00400
PH

Su

7.20
6.70
650
&.H0
740
7.00
6.90
.90
1.20
&.90
b.60

7.90
T.70

6.70

7.40
6.90
T.60
8.30

8.60
7‘90
7.80
8.50
6.50

Te.10
5.60
620
6 .30
T4l

60403

tap
Fit
5U

Oh ol wf mad ol g O o O O ) md w] o] 0T D O )
RN EEE RN
C=woWrdugodoNnWOLsCPRLOOCGD W



STORET RETRIEVAL {ATE 78/05/11

FIYPA/AMBNY /STREAY

10300
DATE TIME DEPIH RESIDUE
FROM BF D155-180
10 DAY FEET C HG/L
68/03/06 0o(l
68/07/731
&5/06/18
69/10/16
10703718
70705721
11705720 64
T1/08/25 04
72404719
12405724
T2/06/27
T2/07/25
12708730
12709720
72710420
T2/11/14
73/01/10
73/01/16
73702713
12/03/714
T3/04/11
73/06/12
73/01717
73/08/721
12/10/710
T3/12/02
14702712
T4/03/01
T4/04724
T4s01/11
74/09/10
Ta/10/22
75/01707
75/03/20
T5/04/22
75/05/712

138

184

09 05

10 15

00515
RLS1DUE
D155-105
C HG/L

00095
CADUCTVY
Al 25C
#H ICROHKHE

26
64

43
34
56
£3
tE
£5
57
b4
T2
T4
54

43
59
74

117
73
5
72
44
29
56
79
&6
17
62
40
32

151011
46 55 00.0 116 57 00.0 5
PALOUSE RIVER EBELGH PDTLATCH 1DA
16 10ALD
PACEIFEC NOKTHWEST
LOWER SMAKE RIVER BASIN
211DAND
0000 FEE1

130690

DEPTH CLASS 00
0505
RE STOUE
107 VoL
HG /L

‘00094 00500
CREUCTVY RESILUL
FlELD ToraL
MICROMHOD MG/L

00%30
RESTOUE
10T NFLY

MG /L

00520
RLSIDUE
YOL FLT

MG/L

64
152
224
668

92
108

92
128
164
116

84
112

88

;]

2

92
256

76

12

60

80

96
204
104

49
192
116
124

44

82

Bl

% 1
182
151
354

00535
RES1DUE
VOL NFLT

MG/L

0545
RESILUE
SETTLBLE

ML/L



STORET RETRIEVAL CATE 7B/05/11

SIYPA/AMBNT /STREAK

(0620 71850

DATE TIME DEPIH NOD3-N NITRATE

FROM OF TOTAL TLCT-HO2
10 DAY FEET MG/L MG/t

68/03/06 aocl
6B/01/31
65/06/718
65/10/16
T0/03/16
TCr05/27%
Ti/05/20
71/08/25
12204719
T2/05/724
T2/06/27
T2/01/25
T2,08/30
12/09/20
12/10/20
72/11/714
72701210
T2/01/716
T3/02/13
T3/03/14
12704711
13/06/712
13707717
T32/08/721
13/10/1¢0
73712705
74/02/12
T4/03/707 09 05
T4/04/24
T4/07/11 10 15
14709710
T4/10/22
15701707
75703720
18204722
715/05/12

SMOWODODWN MNP o)l @ e o o

LI L I T T T R B R R Y TR T T )

[ RN VU R TR FRVUN. 3 NI PUN- Y . )

+ 8 8 k & 8 2 ¥

WOV COOCOMNNUUR UGN CLO eSO D0D G m BN R W -

151011
46 55 00.0 116 57 0.0 5
PALOUSE RIVER FELOW PDILATCH IDA

16 10AHD
PACIFIC NODKRTHWEST 130890
LOWER SMAKEL RIVER BASIN
2116AHD
0000 FEET ODEPTH CLASS 00
11845 00415 71855 00625 00660
AMMONL A RGZ~N HITRITE 107 KJEL ORTHOPO4
TOT~-NH4 TCTAL 1G1-ND2 N Pl4
MG/L KG/L MG /L HG /L MG/L
Ga18
0.34
0.50 0.10
020 0.06
1.70 0.42
0. 60 G.l2
0.20 Q.05
0.20 0.24
0.20 0.04
0,20 0 .04
0.20 0.64
0.20 0.07
0.04
0.0Ub
0.04
0.40 10.00K 0.07
0.60 0.01 G.17
1.10 ¢.05 0.10
0.40 40,00 G.1b
0.10 20.00 0.01K
0.20 1.00 0.07
0.14
0.90 1. 00K 0.29
0.70 1.00K 0.04
0.40 1.00K U.16
0.10 6.00] 0.10
0.60 1.00K 0.02
0.10 1.00 0.1b
Va2 0.45% 0.15
0.17 0.01 0.1%
0. 34 0.G3 0.30
Da.12 5.00 0.07
0.01K 1.00 0.01K
0.52 5.00 0.01
0.38 2.00 Uall
0.54 10.00 0.08

10507
PHGS-T
OKTHD
L R



STORET RETRIEVAL LATE 78/05/11

Z1YPAZAMUNT/STREAY

00650 006¢8 00669 00680

DATE TIHE DEPTH T FO4 PHOS~-301  PHOS-TOTY T CORG C
FROM 11 Pllg HYDRO C
10 DAY FEEI ne/L KG/L F KG/L P MG /L

68701731
657506718
65210716
T1/05/720
T1708/25
12/04/19
T12/05/24
12406727
T2/01/72%
T2/08/30
72/09/20
12/10/20
12711714
7132/01/10
72701216
73/02/13
72/03/14
13/04/11
T3:706/12
12701/11
T3/08/21
T:/1C/710
13/12/08
T4402/12
74/703/07 0Y 05
T4/704/24
T4/01/11 10 15
14/09/10
Taurfl0/22
15/01/01
75703720
TH/04/22
15705712
76703715

151011
46 55 60.0 116 57 00.0 5
PALOUSE KIVER CELOW POTLATCH Iba
16 10AHD
PACIFIC NORTHWEST
LOWER SKAKL RIVER BASIN
211DAKD

0000 FLEYT OEFTH CLASS 0O

130890

00070 31501 31616 31505 31679 71205
TURE 10T COL1 FEC COLY TO1 €OLT FECSTREP COLIFGRM
JKSN HF IMENDD  MFM=FCER  HPN CUNF MF M-ENT MPN PRES
JTU Z100HL /100ML /100HL /100ML /100ML

4800 1300
2% JOK

10000

7000

38000
41000
€00
66C00
B8CO0O
49000
260
830
000
520
¢00
8¢0 B4
3220
1600

- 4 & F 8% % 9

L)
COWLOVOOCOODOOLDOOO0OODOODDOOR

-
Ll
HPOC OOt RN OCWNOR R0
L

LI S

L8]

2060
1720 220
50
LBO 40
5600
21000 aro

St
[ I I T

400 140
1300 54

-

Nt
o o

9¢0 a4
1300 600L
1600 3.3 44

o
v
.

=]



STOREY RETRIEVAL £AIE 78/05/11

F1YPAZAMBNT /STREAY

00410 00425 00430 00900
DATE  TIME DEPIH T ALK HCO3 ALK €03 ALK FET HAKD
FROM  OF cACD2 cACO3 cAco3 CAcO3
16 DAY FEET  HG/L HG /L Fo/L HG/L
68/03/06 00c1 24 ' 23
66701/31 36 v
65/06/18 6 52
695/10/16 36 80
76/03/16 _ 22 76
10705/21 28 76
71705720 52 32
71/08/25 40 44
72706718 36 52
12705724 32 ¢
72706721 32 24
12707725 40 46
72/08/30
72/09/20
72710720 48
12/11/14 40
732/01/10 36
73/01/16 24
73/02/13 23
72/03/14 24
72/04/11 24
12006712 44
73/07/117 4%
73/08/21 48
73710710 48
72/12/05 32
14702712 36 32
74/03/707 09 05 24
T4/04/24 28
74/07711 10 15 24
. 14709710 54
74710722 46
75401707 40
75/03720 30
15704722 28

T9/05/712 20

151011
46 55 006.0 116 57 00.0 5
PALGUSE RIVLCR EELOW POTLATCH DA
16 IDAKD

PACIFIC NORTHWEST 130890
LOWER SNAKE RIVER BASIN
2VIDAHD
0000 FEET DEPTH CLASS 00
00915 00916 00925 00927
CALCIUM  CALCIUM  HGNSTUH  HGNSIUM
CA,DISS CA-10T  HG,DISS  M6,107
Mo/ #G/L 1621 HG /L
6.0 2.¢
11.0 9.0
6.0 "B.0
11.0 12.0
10.0 12.0
5.0 15.0
3.0 6.0
b0 6.0
5.0 10.0
5.0 15.0
6.0 2-0
11.0 5.0
11.0 i.0

00929
SODIUM
NA,TOT

MG /L

6.00
28 .00
4.G0
5.00
1.00
1.00
3.00
4.00
2.00
1.00
3.00
3.00
B.GO
8.00
3,00
2.00
2.00
4 .00
2.00
1.00
2.00
4 .00
3.00
14,00
2.00
4,00
3.00
3.00
1.80
3.20
5.60
4,50
3.00
2 .90
240
2.20

00930

SODIUNM

NALDESS
HG/L



STORET RETRIEVAL [ATE Tu/05/11

L TYFAZAMENT /STREAR

, 00935 0093%

DATE'  TIME DEPIH PISSIUM  PISSIUM

FROM  OF K.D15S  K,70t

10 DAY FEE1  HG/L MG /L
68/03/06 aocl
68/07/3%
64/06/18 34,€0
65/10/16
70/03/16 6.00
70405721 1.¢0
71/05/20 1.00
11/08/25 . 2.30
72/04/19 1.00
72405724 0.10
12/06/21 0.20
72701425 0.20
12/08/30 1.20
12/09/20 1.10
12410720 0.40
T2/11/14 1.30
72/01/10 1.30
73/01/16 2.00
72/02/13 0.30
73703714 0.10
73/04/11 0.30
T/06712 0,30
73/01/117 0.20
73708721 1.10
73410/1G 0.20
73/12/05 1.10
74702712 1.10
74703/07 09 05 2.50
74704724 1.30
74701/11 10 15 1.70
74/09/10 1.50
74710722 2.10
76/01/01 1.20
75/03/20 1.20
15204722 1.10

Ta/sa8712 1.50

00940
CHLORIDL
€L
MG/L

w

w&&-bNN;NJ‘NN:‘“DO‘NN'UR‘\CJ‘NJ‘OU‘&G‘O‘D‘J‘N&

[t LR )
=

50060
CHLOR INE
TOT1 RESD

K6 /L

151011
46 55 00.0 116 57 00.0 5
PALOUSE KIVER EELOW POTLATCH DA

16 10AKD
PACIFIC NURTHWLST 130890
LOWLER SMAKE RIVER BASIN
Z11DANHD
0000 FEET OEPTH CLASS 00
00945 06950 00740 00145 00956
SULFATE FLUCRIDE SULFITE SULF IDE SILICA
S04-T07 F.D15S sn3 TO0TAL I0TAL
M6/ HG /L WG /L he /L MG/L
7 0.09
6 0.01K
14 0.13
12 0.01K
45 0.01K
3 0.09
1 0.01K 18.9
4 0.01K 20.6
4 0.16 45.7
1 0.16 44.0
1K 0.26 42.7
3 0.38 22.2
3
[
1o
3

Cl055
HANGNE SE
HK
UG/7L

20,0

20.0
b0.0
40 .0
10.0
16.0
70.0
20 .0
10.0
156.0
00K
6G.0
L0.0
30.0
90.0
100.0
2£06.0
20,0
10.0
£0.0
20.0
10.0K
l"U -0
10.08
1G.0K
50,0
1¢.0
50.0
20.0
230.0
80.0
10.0
10.0
20.0
180.0



STORET REIRIEVAL EATE 76705711

/TYPASAMBNT/STRE AF

GATE
FROM OF
10 DAY FEET

68/03/06
66/07/31]
65/06/16
69/10/16
T0/03/16
T0/05/727
71705720
T1/08/25
T2/04/19
Ter05/724
T2/0L/21
T2/01/725
T2/08/730
72/09/20
72/10/20
12/11/714
13/01/10
T3is01/1¢
T3/02/13
TIr03/714
T2/04/11
73206712
13701717
taroes2l
T3/1C/10
T3/12/705
T4/02/12 .
T4/03/0% 09 05
Ta/04/24
T4/07/11 10 15
74/09/10
Tas10/22
15/01/07
75/03/20
75/04/722
T5A00712

YIKE DEPTH

g0l

01045
1KON
FE»TO07
uG /L

300
1620
a70
950
4030
380
150
60
360
230
850
130
50
10K
40
40
230
790

5710
4580

T4010 01025 o027
IRON CADBIUM CACHIUN
FL CD,0155 COD,107
MG /L uGsL UG/t
50
40
1K
1K
10K
1K
IK

61049

LEAD
PB,DISS

UG/L

151011
46 55 00.0 116 57 00.0 %

PALOUSE RIVER LELUOW POILATCH iDA

16 10AKD
PACIFIL NOKTHWES]
LOWLR SKAKE RIVEK BASIN

211DAWD
0000 FLLY DERTH CLASS
01050 01051
LL AD LEAD
PB,SUSP  PB.TOT
uc /L uG/L
10K
10K
10K
10K
10K
30
30

10

1308%0

00

01090

2180
INHDISS

UG/t

010692
ZINC
INST07

ue/iL

oK
1K
1K
10K
2%
1e
13

01105
ALUMILUM
AL,101
LG /L

4500
100K



STORET RETRIEVAL [ATL 78/05/11

FTYPAZAMBHNT /STREAN
11900
DATE TIHE DEPTH MERCURY
FRCM af HG . TOVAL
10 DAY FEE} UG /L
71/05/2C
71/08/25
T2705/24
14702712 5.0K
74703707 09 0S5 0.5K
T4/04/24 0.5K
T4/710/22 5.0K
15/05/712 5.0K

151011
46 55 00.C 116 57 00.0 5
PALOUSE RIVLK EELGW POTLATCH IDA
16 104H0
PACIFIC NORTHRLST
LOWER SNAKE RIVER BASIN
2110AHO

0000 FEET DEPYH  CLASS 00

1308650

T189¢C 61020 ‘01022 01075 01077 01005 olool
HMLRCURY EORON ECRON SILVLR SILVEK BAR TUM BAR 1UM
HG,D15S B,D15S B,107 AG.DISS AG.T0T BA,D155 BA,TOY

uc /L uG /L Ui /L UG /L uosL uG /L UG/t

100K
100K
100K

01000
ARSENEC
AS,DISS

UG/L

01002
ARSENIC
AS,T0% -

uGsL



STORET KETRILVAL [ATE 78/05/11

FIYPAZAMBNT/STREAR

000EC Q0030
COLOR INCDT LT
FI=-CD SURF
LNITS C/50CH/L

00550
DATE TIFE DEPTH D1L-GRSE
FROM nF TOT-SXLY
U DAY FEET HMG/L

69/06/18
69/10/16
TC/05/27
13/10/10
T4s02/712
14703707 09 05
T4/04/ 24
T4£106/22
15405/12

60
MBAS

HG/L

151011 -
46 55 06.0 116 57 00,0 &
PALDUSE RIVER BELUW POTLATCH DA
16 1DAHo
PACIFIC NORTHWEST
LOKER SMAKE KIVER BASIN

130890

21 IDAHD
0000 FEET DEPTH CLASS GO
71875 00033 28601 32730 01040
HZS KEATHER BA-140 PHENULS COPPER
CODE 10TAL TOT AL Cu,DISS
HG/L PCAL uG/L uG/L

01042
COPPER
CULTLT

uG/L

z0

0

10K
1K
1%
1k
1k
3
1k



01-d

SIUKE T KETKIEYAL DAL fBFQIFLY

JTYPA/AHMBNT /STREAM

DATE
FROM
10

T0/03/16
131/05/720
T1/08/25
T2/G4/19
T2/05/24
12706727
2701725
T2/708/30
T2/09/20
12/710/20
72711714
73/01/16
" R3s02/13
73703714
73/04/11
73/06/12
T3701/11
73710710
13712705
74702712
T4s03/07%
T4/04/24
74701711
764/10/722
T85/01/07
15/03/20
T15/04/722
15/05712

TIME DEPTH

oogto
HATER

TEMP

CENT

5.0
17.5
740
8.9

LE .
NN O DD DN R D D et b
R EEE -

o0

NMoCONDOoODOO DO WM

151012
46 58 14.0 116 46 30,0 2
PALOUSE R AT PRINCETON, IDAHO

16 1DAHD
PACIFIC NORTHHESY 130790
LOWER SNAKE RIVER BASIN
21 IDAHD
0000 FEETY DEPTH CLASS 00
00301 00310 00335 00340
oo f BOD cop cop
SATUR S DAY LOWLEVEL HI1 LEVEL
PERCENTY MG /L MG/L MG/L
1.5

00400

su

1.00

7.00
7.00
7.00
T.10

8s10

0.00
Tea0
6.90
T.50
T.60

Te20
7.90
7.70
8.50
6.90

5.60
6.80
6040
T.10



11-a

STORET RETRIEVAL DATE 78/07/21 :
151032

46 58 14,0 116 46 30.0 2
PALOUSE, R AT PRINCETON, IDAHOD

16 IDAHD
PACIFIC NORTHWESTY 130790
LOKER SNAKE RIVER BASIN
FIYPA/AMONT/STREAM 21 IDAHD
0000 FEET DEPTH CLASS 00
I
00403 00061 00070 00550 31501 31505 31616 31618 31679 71205
DATE TIME DEPTH LAS STRE AM TURB OIL~GRSE TOT COL1 7OV €Ll FEC COLT FEC COLI FECSTREP COLIFORM
FROM 0F PH FLOW, JK SN TOT-SXLT MFIMENDD HMPN CONF MFM-FCBR EKM 45C MF M~ENT HPN PRES
TO DAY FEET su INST-CFS JTU MG/L Z100ML J100ML /100ML TUBECODE /100ML /100ML
68/03/02 6.7
6B/03/13 6.8 85.0
68/12/710 7.1 25,0 2780 2780
71705720 T:1 610
71/08/25 Te? 4.0 620
72704719 T4 3.0 148
72/05/¢24 6.8 3.0 520
12706427 8.0 3.0 9200
T2/01/25 2.0 200
T2/08/730 8.4 3.0 6000
72709720 3.0 az2oo
72710720 8.0 2.0 1560
T 12710724 1560
12711714 T.7 3.0 120
13701716 6B 50.0 900
7302712 Te7 5.0 250
73/03/34 8.2 5.0 168
73/704/11 8,0 4.0 140 4
13/06/12 T.7 2.0 720
73/07/17 T.8 6.0 100
13/08721 T.9 3.0 3820
13710730 7.8 5.0 2000
73/12/705 7.1 8.0 488
14702712 T 10.0 160
74703707 08 55 6.h 5.0 230 20
14706724 6.0 0.0 1200 34
74/01/11 09 55 6.8 4.5 1960 10
T4/709/710 Tah 3.5
74710722 T.4 3.7 200 2K
15/01/07 Teb 4.3 300 | L
75/03/20 7.0 11.0
75/04/22 7.1 15.0 520 28
75/05/12 6.8 48.0 520 260



¢i-a

STORET RETRICYAL DATE 78/07/21

JTYPAZAMPNY /STRE AN

00600
DATE TIME DEPTH TOTAL N
FROM OfF N
10 DAY FEET MG/L

68/03/02
668/03/13
68/12/10
706/03/16
T1/05/20
TY/0B/25
T2/064/719
T2/05724%
T2/06/271
T2/07/25
T2/08/30
12/09/720
T2/10/20
72/11/71%
73701710
73/02/713
13/03/714
T3/04/%1
73/06/%12
T3I/07/17
T3/08/21
73/10710
73s12/05
T4/02712
74703707 08 55
76/04/24
74707731 09 55
14/09/10
T4/10/722
75701707
75/03/20
T5/04722
T5/705/12
75/05/19

00610
NIt3-N
TOTAL

MG/L

1.009
0.155
0.078K
0.233
0.07TEK
0.078
0.155

0.15%
0,311
0,155
0,078K
0,155
0.078
0.233
0.311
0.155
0.155
0.388
0.078K
0.373
D.054
0.031
0.008K
0.008K
0.326
0.318
D.668

00615

NO2-N
TOTAL

HG/L

0. 003K
0,002
0,003
¢.002
¢.0003
0.0003
0.,0003K
0.0003K
0.0003
0.001}
0,0003K
¢.003
¢, 001
0.002
0.0003K

0.0003
0. 001
0.0003
0.002
0.002

151012

46 58 14.0 116 46 30.0 2
PALDUSE R AT PRINCETON, TDAHD
16 TDAHD
PACIFIC NORTHWEST 120790
LOWER SNAKE RIVER BASIN
21 EDAHD .

0000 FEET DEPTH CLASS 00

71855 00620 11850 00630 00625 00650
NITRITE
T01-ND2 TOTAL

HG/L MG /L MG/L HG/L HG/L MG/1

NOZENO3 10T KJEL T PO4
N-TOYAL N PO%

ND3-~N NITRATE
TOT-NG3

1.761
1.309
0.542
0.271 |
D.158
0.023
0.113
0.045
0.023
0.158
0.04%
0.068
0.090
0.045
0.023K
0.023
0.361
D.158
0.181
0.181
0.677
0.158
0.587
0.339
0429
0.011
0.002K
0,002K
0.056
0.395
0.074
0.113
L 0.117



£1-a

STORET RETRIEVAL DATE 78/0772)
151012
46 98 14.0 116 46 30,0 27
PALOUSE R AT PRINCETON, 1DAHOD

16 IDAHD
PACIFIC NDRTHWESY 130790
LOWER SNAKE RIVER BASIN
JTIYPAZAMBNT/STREAM 21IDAHO
0000 FEET DEPTH CLASS 00
0507 Q0660 00665 00669 00680 00620 70300 00515 00094 0009%
DATE TIME DEPTH PHOS-T DRTHOPD4  PHOS-TOT PHOS-TOT T BRG C T-CARBON RESIDUE RES IDUE CNDUCTYY CNDUCTVY
FROM DF aRTHO P04 HYDROD c C DISS5-1B0 DISS-105 FIELD AT 25C
T0 DAY FFET  MGAL P MG /L MG/L P MG/L . P MG /L MG /L C MG/L C MG/L MICROMHD MICROMHO
66703402 0.130 80
68703713 N.1632 B
68712710 0.130 a2
T0/023/716 0,072 168
117045720 0.016 [1:]
71/08/25 0.016 56
12/04/%9 0.036 48
72705424 0.013 28
T2/06/27 ¢.003 39
12/07/25 0.010 &7
12708730 0.007 45
72/09/20 0.013 49
12/10/20 0,013 56
T2/11/14 0.033 56
13/01/1¢ 0.049 65
73/02/13 0.016 41
73/03/14 0.003K 40
T3/04/11 0.016 37
73/06/12 0.020 49
73/07/17 0,075 50
73/0B/21 0.003K 78
13710/10 0.003K 52
13/12/0% 0.016 47
14402712 0.091 as
74703707 OB 55 0.036 33
T4704/24 0.029 24
74/07/1) 09 5% 47
74709710 0.007 ) 52
14/10/22 0.003 52
15701707 0.001 &8
15/03/20 0,003 472
75704222 0.039 32
75/05/712 0.052 27

75705719 0.052 : : Fay



y1-a

STORET REIRIEVAL DAIE 7B/7DIFZ]

JT1YPASAMBNT/STREAH

00530 00500

DATE TIME DEPTH RESITDUE RESIDUE

FROM 113 TOT NFLT TOTAL

10 DAY FEET MG /L MG /L
70703716 G4 R
T1/05/20 16
T1708/25 T2
72/04/19 i36
12/05/724 152
12706727 8%
2707725 T2
T2/0B/20 T2
72/09/20 80
72710720 a4
72711714 60
T3/01/716 132
73702713 56
13703714 48
73/04/11 48
73/06/712 68
T3/07717 &8
T3/08/721 192
73/12/05 13
T6/02/712 T 148
T4203/07 08 55 112
T4/06/24 104
T4/07/11 09 55 36
74/09/10 61
T4/10/22 61
T5/01/07 76
75/03/20 : 115
15/7064/22 115

75705712 349

151012
46 58 J4.0 116 46 30.0 2
PALDUSE R AT PRINCETON, IDAHO
16 FDAHOD
PACTFIC NORTHWEST 130790
LOHER SNAKE RIVER BASIN
21 1DAHD

0000 FEET DEPTH CLASS 00

00535 00543 00545
RESIDUE RES IDUE RESIDUE
VOL NFLY FIX SET SETILBLE

MG /L HG/L HL/L



ST-C

JTIYPAZAHMBHT /STREAM

DATE
FROM
T0

68703402
6€8/03/13
68/12/10
70/03716
71705720
T1/08/25
72/04/19
12/05/724
T2/06/27
72/07/25
T2/08/20
12709720
12710720

T2/11/714

73/01/16
13762713
13703714
73/04/11
73706732
73707717
73/708/21
T3/10/10
73/12/05
T4/02/712
74/03/07
T4/04/24
74701711
74/0%/10
T4/10/22
15/01/07
15/03/20
T15/04/722
75705712
15705719

TIME DEPTH

Df

DAY FEET

08 55

09 55

00410

44

24
4B
16
6

£
24
40

00900

caco3
MG/L

151012
46 58 14,0 116 46 30.0 2
PALOUSE R AT PRINCETON, IDAKD

16 10AHD
PACIFIC NORTHWEST 130790
LDYER SNAKE RIVER BASIN
21 10AKHE
0000 FEET ODEPTH CLASS 00
00915 00916 00925 00927
TOT HARD CALCIUM  CALCIUM  MGNSIUM  MGNSTUM
CAyNISS CA-TOT  MG,L,DISS  MG,TOY
MG /L MG /L MG /L MG/L
102 26,0 B0
97 26.0 B.0
16 5.0 1.0
&0 5.0 12.0
32 6.0 4.0
40 6.0 6.0
56 6.0 10.0
52 3.0 11.0
20 . 5.0 2,0
36 10.0 3.0
24 5.0 3,0

00929
SODTUM
NA,TOT

MG/L

15.00
25.00
8.00
1.00
2.00
3.00
2.00
1.60
2.00
4 .00
3.00
ﬁ '00
2,00
1 lou’
2.00
1.00
1.00
1.00
3.00
2.00
4 .00
2.00
2.00
3.00
3.00
1.70
2.20
2.70
2.60
3.00
2450
2,00
2.10
2.10

00930

Sa01UM

NA.DISS
HG/L



91-a

STORET RETRIEVAL PATE T78/07/21

JTIYPA/AMBNT/STREAH
00935 00937
DATE TIME DEPTH PYSSIUM PTSSTUM
FROM OF KoNISS K707
10 DAY FEET M6/L HG/L
68/03/02
68703713
68712/10
70703716
71705720 1.10
TI/08/256 1.70
72/04719 0.10
T2705/24 0.10
72706427 0.10
72401725 0.10
72708730 0.60
T2/09/20 0.60
12/10/20 0.30
T2/11/14 0.90
73/01/16 0.50
73/02/713 0.10
13703714 0.10
73/04/11 0,30
73706712 0.20
13/07/717 0.20
73s08/21 0.60
13/10/10 0.20
T3/12/05 D.70
T4r02712 0.90
164/03/07 08 5% 2.30
T4/704/24 1.30
74/701/11 09 55 1.50
T4/709/10 2.10
T4/10/22 1.50
15/01707 0.90
75/03/20 1.30 °
T5/06/22 1.20
75705712 1.70

75/05/19 1.70

00940
CHLORIDE
CcL
MG /L

Eol s - e e -

r -

WA TN AR e A AR OO DN RN

LY
= x

TOT RESD S04-TOT

151012
46 58 14.0 116 &6 30.0 2
PALDUSE R AT PRINCETON, IDAHD
16 1DAHD
PACIFIC MORTHWEST
LOWER SNAKE RIVER BASIN
21 TDAKD

0000 FEET ©DEPTH CLASS 00

130790

00945 00949 60950 00956
SULFATE F HUD FLUDRIDE SILICA
DRY WGY F.D155 TOTAL
HG/L MG/KG~F MG/L MG /L
to 0.01K
T 0,18
g 0.02
19 0.01K
1 0.01K 21.%
1 0.01K 4.6
2 0.01 39.8
1K 0.20 33.0
0.16 26,3
2 0.32 20.8
4
3
S
5
2

01045

TRON
FE.TOT

UG/sL

300
300
270
2180
60
10
500
200
§00
100
10K
60
20
270

14010

IRON
FE

HG/L



L1-U

STNRET RETRIEVAL DATE 78/07/21
151012

46 5B 14.0 116 46 30.0 2
PALOUSE R AT PRINCETOM, TDAHO

16 10AHO
PACIFIC NORTHHESTY 130790
LOWER SNAKE RIVER BASIN
FTIYPA/AMBNT/STREAM 211DAHO
0000 FEET DEPTH CLASS 00
01055 01002 01007 olol2 01020 01022 01025 0027 11040 G1042
DATE TIME DEPTH MANGMESE ARSENTC BARIUM BERYL IUM RORON BORON CADMTUM CADHIUN COPPER COPPER
FROM of MR AS,TOT BA,TOT BE,TOT 8,0155 B,T0T CO,DISS CD,T0T cu,D155 Cu,T07
140 DAY FEET ue/L UG/t uG /L U6 /L uG/L UG/ uG/L UG/t UG/L UG/t
60/03/13 20,0
68712710 10,0K :
70/03/16 30.0 100K 90 10
T1/05/20 10.0K JOO0K
T1/0B/25% 10.,0K 100K
12704719 30.0 100K
T2/05/24 10.0 100K
T2/06/27 10.0K
12707/25 10.0K
T2/08/30 10.0K
T2/09/20 20.0
T2/10/20 10.0K
72/11/14 10.0
73701716 20.0
73/062/13 10.0
73/03/14 10.0K
73704711 30.0
13706712 10,0
73/01/117 10.0
73708721 40.0
73710710 10.0K 1K 3
73/12/0% 10.0
T4/01/24 3
T4/02712 30.0 1K 1K
T4/03/07 08 55 30,0 10K 1K
74704724 20,0
764/07/11 09 55 10.0K
74709710 100.0
14/10/22 20.0 2 3
T5/01/707 10.0
75/03/720 10.0
15/04722 20.0
15/0%/712 200.0 : 1K 2

15705719 200.0



8I-Q

SFORET RETRIEVAL DATE 78707721

ZTYPA/AMBNT/STREAM

01034 01049

DATE TIME DEPTH CHROMIUM LEAD
FROM 0OF CR,TOT PR,01SS
T DAY FEET vesL uGsL

70/703/16
¥3/10/10
14702712
74703707 08 55
T4/04/24
T4/710/22
15/05/12

0105
LEAD
PR, TGT

uG/L

1

TOK
10K
10K
10K
a0

30

10K

01060

HOLY
#M0,0155

UG/L

151032
46 S8 14.0 116 46 30.0 2
PALOUSE R AT PRINCETON,
1) TDAHD
PACIFIC NORTHHEST
LOWER SNAKE RIVER BASIN

IDAHO

130790

al1087
VANADIUNM
Vv,T10T

2110AHO
0000 FEET DEPIH CLASS 00
01062 01075 01077
MOLY SILVER SILVER
Mo, 107 AG,D1S5S AG,TOT
UG /L UG/t UG/sL

UG/t

01090

ZINC
IN,DISS

ve/sL

01092
ZINC
N, 10T
uGsL
10
1K
 §.¢
10
48
3
6



610

STORET RETRIEVAL DATE 78/07/21

/TYPA/AMRNT/STREAM
41105 T1890

DATE TIME DEPTH ALUMINUM HERCURY
FREOM 0F AL,TOT HG 0155
10 bAY FEET uG/L uG /L.

70/03/16 1860

T4/02712

T4/703/707 OB 55

T5/04724

16710722

15/05/12

71900
MERCURY
HG, TOTAL

uG/L

0.5K
0.5K
0.5K
5.0K
S5.0K

151012
46 58 1440 116 46 30.0 2
PALOUSE R AT PRINCETON, IDAHO
16 I1DAHG
PACIF1C NORTHHEST 130790
LOWER SNAKE RIVER BASIN
211DAKD

0000 FEET OEPTH CLASS 00
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