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ABSTRACT

& vrater quality monitoring study was conducted on Stockney Creek
to: 1) determine the baseline water quality, 2) document the effects
that spring and storm runoff from agricultural lands have on water
quality, 3) determine whether implementation of BMP's through a
cost-share program would significantiy improve water quality.

The study plan was designed such that local Soil Conservation
Service personnel coliected water samples and gathered ambient data
near the mouth of Stockney Creek. Tyo additional stations yrere added
for the second sampling season which enabled us to isolate about o
third of the upper wgtershed into discrete subdrainages.

Precipitation during the spring of 1985 averaged 75% of the 30-
year norm, thereby reducing the normal nutrient and sediment loads.
The spring of 1986 had more normal precipitation except for a 10 year
frequency storm event on February 23rd.

Four hundred tons of sediment were estimated as being discharged
from the drainage during the length of the study. Ninety percent of the
load was calculated from data collected from the storms in mid and
late February. The nutrient loads estimated for the study period
included 20 tons of organic nitrogen almest seven {7) tons of inorganic
nitrogen and 2.5 tons of total phosphorus. Ninety five percent of the
organic nitrogen, eighty four percent of the inorganic nitrogen, and
forty eight percent of the total phosphorus loads were estimated from
the data collected from the February storms.

Ratios of fecel coliform to fecal streptococcus indicate thet
animal wastes from cattle are a probable source of coliform bacteria
contamination. Cattle also contribute to the degradation of bank
stability.

Findings of the study concluded that the beneficial uses of
Stockney Creek would not significantly improve with successful
implementation of BMP's in the watershed. Reducing the ammonia and
orthophosphate loads from above St.*2, restricting the access of
cattie to sensitive ripsrien areas, and stabilization of fragile banks,
would improve the water quality of Stockney Creek and subsequently
Cottonwood Creek and the Clearwater River
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Stockney Creek was identified by the Division of Environment
(DOE) and the Idaho Soil and Water Conservation District (SWCD) as a
first priority stream segment under the Agricultural Nonpoint Source
Pollution Abatement Program. This designation made the watershed
eligible for a planning grant to evaluate the suitability of the
drainage for a grant to implement cost-shared Best Management
Practices {(BMPs). The ultimate goal is to reduce the impact that
agricultural practices have on the water quality and the beneficial
uses of the stream.

The Idaho SWCD board signed a planning grant with the DOE in
January of 1985. We then designed a water quality monitoring
project to assess the condition of Stockney Creek. Monitoring began
in mid-March of 19585.

RIPTION

Stockney Creek, also known locally as Stock Creek, is a second
order tributary to Cottonwoed Creek in northwest Idaho county, idaho
(Figure 1). Stockney Creek originates at an elevation of 4400 feet,
flows 15 miles easterly to its mouth at 3000 feet elevation. There
are two subdrainages that converge 6 miles from the mouth, and half
a dozen more subwatersheds that subsequentiy enter. Current uses of
the stream are as an agricultural water supply, and for occasional
secondary contact recreation.

Eighty-one landowners manage the 20,250 acres in the
watershed. Eighty percent of the land is under the glow, with the
major dryland crops being winter wheat, peas, and barley. Pasture
land is used year-round, and is located mostly on the riparian areas to
provide access for stock watering. There are 24 feediots, four
dairies and 6 hog farms in the drainage. Some woodlots are located in
the higher elevations near the headwaters of the drainage. Land use
acreages above each monitoring station are summarized in Table 1.



FIGURE 1. Stockney Creek
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Table 1. Land Use in Tetal Drainage Areas Above Each
Monitering Site® {Acres)

St. STORET Stetienm Drygland Pasiure Weed- Total Dairy 7 Heg
Description fg. lard Acres Operstioms

t 2020255 SteckneyCreek 16,200 3,440 610 20,250 4 6
Near Mouth

2 2020256 South Fork Stockney 1,810 770 30 2,610 2 2
Creek

3 2020257 MNorthForkSteckney 2,280 740 410 3,430 1 i
Creek

* Courtesy of Idahe Soil Conservation Service



The region has warm to hot summers and cold winters. Snow
cover is usually present from WNovember through March. Annual
precipitation is nearly 24 inches, with approximately half of the total
coming during the growing season. Snow is often melted by chinook
wind and rains, causing rapid snowmelt and high runoff. intense
thunderstorms, which may drop over an inch of rain in an hour, do
OcCCur.

METHODS AND MATERIALS

Study Objectives

The objectives of the planning study were to: (1} determine
baseline water quality in various reaches and subwatersheds; (2)
document the effects of storm event runoff on water quality in
Stockney Creek.

Sample Collection

Methods of sample collection, preservation, and analysis
followed Stendard Methods {APHA, 1985), or EPA guidelines (EPA,
1979). Water samples were drawn with & DH-48 sampler at 0.6 times
the stream depth, and collected in & churn splitter from which
separate samples were drawn. Grab samples were taken by SCS
personnel from turbulent stream reaches that provided mixing of
laminar flows. Samples collected by the SCS and DOE were preserved
appropriately and shipped on ice to Boise the same day as coliected.

Sample Sites

Stockney Creek was suspected of contributing significantly to
the sediment and nutrient Joads of Cottonwood Creek and
subsequently to the Clearwater River. Three water quality monitoring
sites were chosen to evaluate the contributions to the discharge and
soiute toads by specific subdrainages of Stockney Creek (Figure 1).

All stations were located at bridge crossings to facilitate
access. The upper stations are approXimately 6 miles from the mouth.



a). Station #1 is located 1/2 mile from the confluence of Stockney
Creek and Cottonwood Creek. This site includes most of the
watershed.

b). Station #2 is on the south fork of Stockney Creek, 300 yards
from the confluence with the north fork. Thirteen perceni of
the total watershed is in this subwatershed.

c). Station #3 is on the north fork of Stockney Creek,1/3 mile from
the confluence with the south fork. This drainage contains 17
percent of the total land area.

Sample Freguenc

This study was designed to monitor weter quality when the
maximum influx of nutrients and suspended sediment typically occurs.
These peak events usually occur when chinook winds deliver driving
rains, which melt the snowpack, and during the intense thunderstorms.

A sample schedule was established that provided flexibility te
respond to storm events as they occurred. Intermediate data were
gathered approximately every two weeks to provide information on
vater quality during “normal” spring flows. Two additional samples
were taken in the late spring te characterize ambient conditions at
low flows. Twenty-nine sample sets were taken at Statien®1 in
1985-86, and eight sets were taken at the two subdrainage sites in
1986. '

Parameters

Agri“cultural practices were suspected to contribute substantially
to the sediment and nutrient loading of Stockney Creek, and
subsequently to the Clearwater River. Some of the sampied
parameters provide an indication of nutrients typicaily leached or
eroded from farm fields. Other parameters are general indicetors of
water quality which highlight changes in designated beneficial uses
{Table 2).



Table 2. Sample Parameters for the Stockney Creek Water

Duality Study

Parameler Unit STORET *
Stream Discharge cfs 00061
Crest Gauge ft None
Water Temperature °C 00010
pH 5.U. 00400
Turbidity NTU 00076
Specific Conductivity prahos/cm 00665

Suspended Sediments
Total Phosphorus as P {T.P.)

Total Hydrolyzable Phosphorus
as P {THP)

Dissolved Orthophosphate as P {0'P04)
{field filtered)

Orthophosphate as P {0'P0s)
{(tab filiered, SCS sampled)

Total Kjeldahl Nitrogen as N {TKN)

Total Nitrite + Nitrate as N
{NO2+N0z)

Total Ammonia as N (NH3)
Fecal Coliform

Fecal Streptococcus

mg/L 80154
mg/L 00665
mg/L 00669
mg/L 00671
mg/L 70507
mg/L 00625
mg/L 00630
mg/L 00610
27100 mi 31616
#7100 m} 31679



FIGURE 2. STREAM CREST GAUGE
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Discharge

The methods used to determine discharge in this study were as
gutlined by the U.S. Geolegical Survey (U.S.G.S., 1977). Instantaneous
discharge at a given point was calculated from the cross-sectional
area of the stream and the stream velocity. Direct measurements of
velocity were made with a Marsh McBirney, Model 201, current meter
whenever possible. The Manning equation was used te determine the
peak discharges of storm events (US.GS, 1977).

Evidence of peak discharges were gathered by use of crest gauges
anchored in the stream bed {(Figure 2). The crest gauges were cali-
brated to discharges by correlating the instantaneous discharge with
the ambient stream stage.

pH

The pH of water is a measure of its hydrogen ion concentration.
Many chemical reactions are affected by the pH  On-site pH
measurements were oblained with a Corning, Mode! #103, pH meter.
The pH of samples collected by the SCS were measured at the Bureau
of Laboratories in Boise, {daho.

Conductivity and Temperature

Conductivity is a numerical expression of the ability of water to
carry an electrical current. It is dependent on the concentrations of
the total dissolved solids and saits, and temperature {APHA, 1985).
Conductivity and temperature measurements were made in the fieid
with a Y51, Model 33, S-C-T meter. SCS samples were measured at the
Boise iaboratory.

Suspended Sediment

Suspended sediment concentrations are one of the prime
indicators of nonpoint source pollution. Suspended sediment consists
of soil particles that are entrained in the water column from three
inches above the stream bottom to the top of the water column {Clark,
1985).



Mitrogen

Total organic nitrogen concenirations were determined by the
Total Kjeldahl Mitrogen {TKN} process which does not distinguish
between organic nitrogen and ammonia. The organic fraction may be
estimated by subtracting the ammonia concentration from the TKN
concentration. The inorganic nitrogen fraction includes the ammonia
and nitrite + nitrate concentrations. All samples sanalyzed for the
nitrogen fractions were preserved with 2 mi. of sulfuric acid and
shipped on ice te the laboratory for analysis.

Phospherus

The three major forms of phospherus that were monitored during
this study were total phosphorus, dissolved orthesphosphate, and
hydrolyzable phosphorus. Total phosphorus represents all the forms of
phosphorus present in the sample. Total hydrolyzable phosphorus
includes the phosphorus easily hydrolyzed to the dissolved state;
sources include organically bound phosphorus and soeme fertilizers.
Crthophosphate is the dissolved fraction, and is the form most
available for plant uptake.

The total and hydroiyzeble phosphorus samples were preserved
with 2 ml. of concentrated sulfuric acid. The samples collected by the
DOE for dissolved orthophosphate analysis were filtered on site
through a 0.45 um filter and sent on ice to the laberatory for analysis.
¥Water samples coliected by the SCS to be tesied for orthephosphate
were filtered by the Doise Iaboratory.

Bacteria
Samples for bacterial analysis were collected in sterile, 250 mi.
botties. The samples were refrigerated until analyzed by the Regional

Laboratory at Lewiston, or the Beise laboratory.

Quality Assurance

This project served as part of a series of guality assurance
checks by the DOE on precision and accuracy of sampling procedures.



Duplicaie and spiked samples were collected from various stations and
on different dates. The dale on accuracy were pooled for several
monitoring projects and the results were compiled {Bauer, 1985). The
methods used to estimale the average relative range for precision
foligvwed the methods outlined by Bauer.

RESULTS

Data coliection began on March 13, 1985 No prior discharge
records for the stream were gvailable. Snowmelt provided the peak
recorded discharge in 1985 at 22 cubic feet per second {cfs) {Figure
3). Flows tapered off through the spring except for spikes provided by
the occasional rain siorms. A particulariy heavy rain in mid-May
brought the stream levels to above 15 ¢fs for two weeks. Discharges
were minimal {(<0.1 cfs) throughout the rest of the summer, and for
much of the winter.

Discharge data cellection on Stockney Creek for 1986 followed
several light rains on the snowpack, and a slight warming trend in late
Januvary (N.O.A.A. 1986). A five day rainy period in mid-February
resutted in 1.3 to 1.8 inches of precipitaiion, which produced a peak
estimated discharge of 500 cfs. On February 23, 0.8 to 1.3 inches of
rain that fell in 24 hours produced an estimated peak of 230 cfs. The
next peak of 150 cfs, came after several days of warm weather which
melted the 1ast of the snow, around March 17.

Two forks, near the headwaters of the stream were monitored in
the spring of 1986 to determine the contributions from their
respective watersheds. Siation ¥2, located at the mouth of the
southern fork, contributed an average of 15 percent of the spring
flows. The north fork, as monitored at Station®3, contributed an
average of 13 percent of the runoff flows. The upper reaches of
Stockney Creek dry up during the summer months.

_10_



_'[T_

FIGURE 3. HYDROGRAPH OF 1985-86 SPRING DISCHARGE
AT ST.#1

| L est.
ﬁ 150
20 :

“ L
, RN
T 20 e { \ 2

10 ]

MARCH APRIL MAY  JUNE JULY JAN, FEB. MARCH APRIL

1985 1986



Suspended Sediment

Concentrations of suspended sediment in the stream fluctuated
from a low of 4 mg/1 in late October 1965 to 186 mg/1 en February
19,1986. The mean concentration of the 26 samples from Station®1
was 61 mg/1 (Appendices At-3). The 1986 data for Station®1 had a
mean concentration of 82 mg/1. This compares with a mean of 41 mg/]
at Station®*2 and 76 mg/1 at Station®3. Station®2 had a greater
concentration of suspended sediment than Station®3 or Station®i
only on April 17, 1986

The total nutrient and suspended sediment loads for a single day
were deduced by assuming that an individual sample represenied the
whoie day. Different subwatersheds or stations were compared to
each other by using only these data collected on the same day at each
station. Thus, data from the same climatological events could be
compared.

Overali, 43 tons of supended sediment were recorded as being
discharged past Station®1 during the study. An estimated 22 tons
were recorded at Station®1 in 1986. During the same period of Lime,
1.3 tons came past Station #2, and 3.2 tons passed Statien #3
{Appendizx B1-3). These represent 6 percent and 15 percent,
respectively, of the toial suspended sediment loads recorded in 1986
These figures do not include the estimates of the loads lest during the
peaks of the spring runoff due to lack of data from the upper stations.
Loads calculated from the estimated discharges and the suspended
sediment concenirations of samples, taken after the peak of the
discharge, yielded estimated daily loads of 250 tons of sediment on
February 18, and 100 tons on February 23, 1966.

Nitrogen

The various species of nitrogen indicate that each drainage has
unique characteristics (Table 3). Each drainage has varying
proportions of the nitrogenous compounds in the organic and inorganic
loads (Table 4).

The sum of the total recorded organic and inorganic nitrogen loads
and their components are provided in the data summaries of Appendix

_12_



B. These do not include estimates during the pesks of runoff. Station

#2 had 13 percent of the organic nitrogen, 17 percent of the inorganic
nitrogen and 39 percent of the ammonia loads of Station®i. The
proportions of Station #3 to Station #1 for the same parameters were
17 percent, 17 percent, and 8 percent, respectively Most of the
nitrogen load was delivered after rainstorms. Fifty-four percent of
the organic nitrogen load at Station *1 came from the data teken two
days after the February 23, 1986 storm. Sixty percent of the inorganic
nitrogen load was recorded on that same day. Station®2 and Station
#3 reflected similar coniributions en that same sampling date.

An estimate of 11.5 tons of inorganic and 2.2 tons of organic
hitrogen were carried by the runoff of the February 18th storm. The
February 23rd storm discharged another 7.5 tons of inorganic and 2.3
tons of organic nitrogen.

Phosphorus

Total phosphorus concentrations ranged from 0.11 mg/1 to 0.97
mg/1 with a downward seasonal trend. The largest concentrations of
total phosphorus were at Station #1 and Stastion *2., {Appendices
Ai1-3). Orthophosphate concentrations showed the same seasonal trend
with slightly greater concentrations at Station *2. Total hydrolyzabie
phosphorus concentrations were the greatest at the mouth, Station #1.

The composition of the totai phosphorus concentrations between
the stations for the spring of 1986 were similar, 63 percent of it was
orthophosphate and 20 percent hydrolyzable phosphorus at Station *1,
69 percent and 10 percent for each at Sation #2, and 59 percent and 16
percent respectively at Station 3. For the whole study at Station *1,
60 percent of the total phosphorus was as orthophosphaie and 30%
percent was hydrolyzable.

The loads celculated for Stockney Creek are provided in

Appendices Bi-3, but do not included peak load due to lack of data.
Station #2 had 17 percent of the total phosphorus, 6 percent of the

_13_



Tabie 3. Orgenic end Inorganic Nitrogen Concentrations

{mg/L}
Organic Nitregen inorganic Hitrogen

{TKN - HH3) {NO2 +NO3 and NH3)
Stfln | HMesn | Range ] ] HMean | Range |
i 28 1.12 0.09 - 2.04 470 0.14- 160
1A 7 1.33 0.68 - 2.01 5.93 0.71-113
2 7 1.10 0.07 - 1.58 6.30 1.61- 103
3 7 1.19 0.77 - 2.00 5.80 317 -109

Number of semples
Sample sets 22-29 {1986)

[T T

Tabie 4. Percent Composition of Orgenic and Inorganic
Hitregen Complexes (%)

5t.* | % Organic Nitrogen | (Inorganic Nitrogen |
I {TKRN- NiHs) ] l

|__of TKN Fraction | MOz +NOs | WHs |
1 . 78% 04% 6%
14 828 96% 4%
2 62% 918 9%
3 90% 9B8% 2%

A Sample sets 22-29 (1986)

_14_



hydrelyzable and 21 percent of the orthophosphate icads. Station *3
had percentages of 15 percent, 7 percent, and 16 percent respectively
for the various phosphorus loads. The runoff on February 18th cerried
an estimate of 1600 lbs of total phosphorus, of which 960 pounds
were orthophosphate and 290G pounds were hydrolyzable phosphorus.
The February 23rd storm runoff had 800 pounds of total phosphorus,
comprised of 550 pounds orthophosphate and 190 pounds of
hydrolyzable phosphorus.

Baclieria

Orly three samples collected from Station #1 had less than 50
fecal coliform celonies. The other two stations each had 1 sample
with less than 50 colonies. Station *1 had a mean count of 162
colonies for the study and 229 for 1966. Station *2 had a mean of 143
while Station #3 averaged 97 colonies.

The geometic mean of the ratios of fecal coliform to fecal
streptococcus at Station #1 was 0.9 for the whole study period and 0.6
for sample dates comparable to Station ®2 and Station #3. Station ®2
had a mean ratio of 0.6, while Station #3 had a ratio of 1.1.

Quality Assurance

Percent recovery, or accuracy, for suspended sediment, dissolved
orthophosphate, total nitrate, and total Kjeidahl nitrogen were within
five percent of the true value {Tabie 5). Methods used to determine
hydrolyzable phosphorus tended to underestimate concentrations by
twenty percent. Total phosphorus was overestimated by twelve
percent and total ammonia overestimated by twenty percent.

Precision estimates are expressed by the average relative range
of the samples {Table 6). Estimates of the suspended sediment, total
phosphorus, totsl nitrite + nitrate, total Kjeldahl nitrogen and
turbidity were good to excellent. Orthophosphate, total hydrolyzable
phosphate, and total ammonia exhibited poorer precision (Bauer, 1985).

-15-



Table 5.

Accuracy Estimates of Monitored Parameters®

STORET® Parameter n Average % 95% Ct
Recevery

80154 Suspended

Sediment 13 954 1.2
00665 Total

Phosphorus as P 13 1128 29
70507 Orthophosphate as P 13 99.0 6.3
00669 Total Hydrolyzable

Phosphorus as P 13 80.0 45
00620 Total Mitrate as N 13 103.9 3.8
00610 Total Ammonia as N 13 120.1 1.8
00625 Total Kjeldahi

Mitrogen as N 13 104.0 2.0

*  From Bauer {1985}
n Number of samples
Cl Confidence Interval

Table 6. Precision Estimeles of Monitored Parameters
STOREY  Paraometer n  Average Relative
Range (%)

80154 Suspended Sediment 6 4.4
00665 Total Phosphorus as P 6 6.6
70507 Orthophosphate as P i) 16.6
00669 Total Hydrolyzable

Phosphorus ag P 6 70.2
00630 Total Nitrite +

Nitrate as N (3] g7
00610 Total Ammonia as N 6 89.7
00625 Total Kjeldahl

Nitrogenas N 6 8.5
00076 Turbidity 6 32

n Number of samples

-16-



DEISCUSSID

Discharge

The discharges of Stockney Creek are influenced mostly by
climatological events. The melting winter snowpack and occasional
intense thunderstorms are the cause of the peak flows. Mean monthly
precipitation data for the spring months of 1985 and 1986 at
Grangeville, ldaho are provided on Table 7.

According to the precipitation data, 1985 was relatively dry. The
discharge data can therefore be expected to reflect that trend and be
lower than the norm. The precipitation for the spring of 1986 was
near normal except for the influence of a storm on February 23rd.
Between 0.8 and 1.3 inches of rain fell on this one day which brought
the monthly total to well above the 30-year norm. Discharge data
collected during 1986 should refiect more normal conditions.

The crest gauges provided vaiuable data on the interim peak
discharges on Stockney Creek. They also proved to be useful in
estimating the stream stages when high flows made it difficult to
obtain direct measurements. The data were used with the Manning
equation to estimate the peak discharges.

Suspended Sediment

The total measured suspended sediment load for the 1985/1986
study was 43 tons. This represents less than 10 percent of the
sediment load which was estimated as being exported from the
drainage during the study period from extrapolation of discharge data.
At least 300 tons of sediment were exported during the 1986 sampling
period. Most of this load was delivered during or shortly after the
peak runoffs, as anticipated.

These resuits are considered to be ‘typical’ but may still
underestimate the total yearly loads. Each facter used in computing
the loads, such as discharge and concentrations, may be affected by
several factors. These include: variability in sampling technigues;

-17-



Table 7 Precipitatien Date for Jonuary thru June of 1985
and January thru April of 1986%

HMonth Precip. Mean % of
{inches} {30-ur.) Norm
1985
January 0.62 1.70 36
February 0.54 1.24 43
March 1.64 207 79
April 1.99 273 73
May 243 3.43 71
June 2.37 290 62
1886
January 1.52 1.70 g9
February 3.31 1.24 267
March 223 207 108
April 290 273 106

*NDAA 1986

_18_



source of discharge ~ since snowmelt may suspend less soil particies
than rainwater; stream velocity - which affects settling time or
resuspension of particles; timing of sample collection - since more
sediment is carried before the peak than after; and the lack of data
from peak events. Some of these factors are accounted for in the
precision estimates. Others, such as timing of the sample collection,
_require an educated "guesstimate”, as to the loads which are carried.

AN of the sediment load does not originate from land surfaces.
At least 5 percent may come from erosion of the stream banks. This is
dependent upon the morphology and stability of the stream channel
{U.5.6.5. 1980). Stream reach inveniories assess the susceptibility of
the stream channel and banks to erosion.

A range of 77-114 is considered to be 'fair’ indicating that
stream is not sble to withstand sudden fluctuations in discharge
without channel scouring and the bank sloughing. The 'poor’ rating,
greater then 114, indicetes that culting end redeposition of the
channel and banks are common (U.S.D.A., 1975). Three stream reach and
channel stability surveys were conducted on Stockney Creek. The two
surveys completed on the lower end concluded that the channel is in
fair shape with index numbers of 93 and 114. The other survey
assessed a “typical” section of the channel on the southern fork
characteristic of the numerous tributaries of the stream. An index of
123 was compiled for this section.

Numerous cutbanks exist along ail sections of Stockney Creek.
These steep denuded slopes are subject te undercutting and sioughing,
particulariy during moderate to high flows. The contributien of the
cutbanks to the sediment 1oad of Stockney Creek was not assessed.

The sediment ioad of the northern watershed was 15 percent of
the total monitored load. This is appromimately equal to the
proportion of watershed contained in the drainage. The smaller
drainage, above Station #2, didn't make the same contribution in
proportion to its land area; 6 percent of the sediment load from 13
percent of the land. There are several factors that may explain this

-19-



chserved disparity. The most obvious are the physical characteristics
of the watershed: seil types, field gradients, the presence of stock
ponds, stream length and morphology. - Other factors such as land
management, and condition of the riparian areas alsc affect the
amount of sediment being transported.

There are stock watering impoundments buill on almost every
tributary of the stream. These not only act as settling ponds, but also
provides direct access of cattle to the water. This affects the
chemical composition of the water by increasing the amount of animal
vasies directly added to the stream.

Nitrogen

Sources of nitrogen in surface waters include nitrogen fixing
algae, decomposing plant meoterial, animal wastes, nitrogenous
fertilizers, and domestic westewater disposal. The proportion of the
inorganic nitrogen form is dependent upon pH, temperature, and oxygen
content of the water. The reduction of nitrogen to ammonia occurs
under anaerebic conditions and is accelerated by a pH greater than 8.0
and/or increased temperatures. Aerobic conditions will convert
ammaonia to nitrite and then nitrate.

Concentrations of TKN in natural waters range from 0.05 to 2.0
mg/1 (USE.S. 1977). Samples taken from Stockney Creek exhibited
values within this range. The southern drainage had & lower range of
TKN values than the northern watershed. Greater TKN values generally
coincided with runeff. This correlation is tempered by seversl
factors: a) source of runoff - because percolated snowmelt does not
usually carry the organic debris in the runoff as that created by
rainfall; b) chemical reactions in soil and water are temperature and
pH sensitive; c) the amount of nitrogen and orgenic debris available
for transport will decrease through successive runoff events.

Animal wastes and organic debris are the major sources of

organic nitrogen in walersheds where agriculture is the major land
use. There are twenty-four livestock operations on Stockney Creek.

- 20_



Most of the operators tske advaniage of the creek for wetering and
pasturing their stock. The southern drainage has eight feedlots along
its length, the north fork has four feedlots.

Sources of inorganic nitregen in surfece waters are from
fertitizers and ammonia from animal wastes. The management
techniques used in agricultural activities, such as type of fertilizer
and of timing application will directly influence concentrations of
inorganic nitrogen in a stream. This effect was most neticable at
Station *1, near the mouth, which displayed the widest range of
values. A downward trend in the nitrite + nitrate deta of Station #1 is
evident {Figure 4). A logical explanstion is that the nutrient is of a
surface origin, each subsequent runoff event will remove or leach the
nitrogen until groundwater levels are reached. If the rate of loss may
be assumed to be the same for each watershed, it then appears from
the data that the northern drainage has & higher groundwater
concentration.

Ammonia represents a large portion of the TKN fraction, and the
inorganic nitrogen from the southern fork at Statien #2. In addition,
the southern fork had 39 percent of the ammonia load of Stockney
Creek, which is further indication that the source of the ammonia is
from the feedlots because 40 percent of the feedlots in the drainage
are above Station #2.

Phosphorus

Phosphorus is an essential element to plant growth, and, if not
present in sufficient quantities, is a8 limiting factor to maximum plant
production. Sources of phosphorus are natural deposits, fertilizers,
animal wastes, domestic waslewsater, and decomposing organic
material. Orthophosphate is the form most available for plant
ytilization because il is soluble in water. Hydrolyzable phosphorus
can be thought of as a reserve pool consisting of organically bound
phosphorus which may be converted to orthophocphate. These
comprise most of the forms in the total phosphorus concentrations.
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FIGURE 4. NITRITE + NITRATE CONCENTRATIONS
AT STOCKNEY CREEK
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An instresm goal of 0.1 mg/1 total phosphorus has been suggested to
prevent nuisance grewth in flowing waters not discharging directly to
lakes or impoundments (Mackenthun, 1973). This criterion was
exceeded with each sampie taken (Appendices Ai-3).

The differences in proporiions of the various phosphorus
components may be related to the concentrations of suspended
sediment. Organic particies are a source of hydrolyzable phosphorus.
If a sample has less suspended particles, then less hydrolyzable
phosphorus is present, and disscived orthophosphaie represents a
larger propertion of the total phosphorus.

The orthophosphate ion has an affinity for positively charged soil
particles, particularly cleys. The erosion of the soil then transports
the phosphorus to the stream. As expecled, an increase in suspended
sediment concentrations was associated with increased total
phosphorus concentrations (Figure 5).

Orthophosphate concenirations follow & petiern typical of a
topically applied chemical. Concentrations, which early in the spring
are relatively high, taper off as the ions are leached from the soil.
The concentrations increase slightly during the lowest flows, because
groundwater levels are not diluted. The high percentage of ortho-
phosphate in the total phosphorus concentrations suggest that applied
fertilizers are leached from the fields. The drainage above Station®2
yielded the higher concentrations and 1oads of orthophosphates of the
two upper drainages.

The difference in the methodology in collection and handling of
the orthophosphale semples may affect the reported concentrations.
DOE collected samples were filtered on site while samples collecied
by the SCS were shipped to Boise before they were filtered. The time
lapse allowed chemical reactions to occur in the samples, thereby
changing the proportions of components.

The southern drainage delivered 1.2 mg of total phosphorus for
each gram of sediment. The more northern drainage had 0.5 mg/g and
Stockney Creek near the mouth hed 0.5 mg/g. This indicates that the
southern drainage contributes a larger proportion of phosphorus for
the sediment load delivered.
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FIGURE 5. SUSPENDED SEDIMENT IN RESPONSE TO
- TOTAL PHOSPHORUS CONCENTRATIONS
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Hydrolyzable phosphorus showed an sccumulative effect as
concentrations were twice those of the upper stations. It is not
possible te pinpoint the source of phosphorus in sclution, but a
concurrent rise in the organic nitrogen and hydrelyzable phosphorus
indicates that organic debris may play a part in the elevated nutrient
concentrations.

Bacteria

Monitoring for bacterial contamination has been a standard water
quality procedure o indicate potential contamination and possible
presence of other disease-causing crganisms. Two factors that may
elevate the number of colonies present in samples are heavy runoff
from areas where livestock are contained and warm vrater
temperatures thatl will accelerate the growth rate of bacteria. Both of
these factors were present, therefore the high bacteria counts were
not a surprise.

¥aters designated as usable for secondary contact recreation are
not to exceed fecal coliform colonies greater than §00/100 mi at any
time or & geometric mean of 200/100 mi based on five samples/30
days {IDH¥-DOE, 1985). The single day criterion was exceeded four
times on Stockney Creek.

Ratios of FC/FS indicate that fecal contamination from cattle is
the most likely source of bacteria. Ratios greater than 0.7 were
usually exceeded only during periods of runoff, indicating that the
runoff from pasiures and feedlots are probably the source. There are
numerous established feedlots and pastures along all forks of
Stockney Creek. About half of the feedlots and dairies have animal
vraste systems in place to help control offsite impacts.
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Stockney Creek is used as an agricultural water supply and
occasionally for secondary contact recreation. These uses are
occasionally impaired by suspended sediment, nutrient loads, and
bacterial contamination.

Runoff and storm events in the drainage deliver most of the
nutrient and sediment loads.

The southern drainage, as monitored at Station *2, provided 39
percent of the ammonia Joad exhibited at the mouth. The greatest
concentrations of orthophosphate were recorded at Station 2.

Small water impoundments along many of the tributaries help to
mitigate some of the effects of sediment loads contributed by the
watersheds.

Cattle are the most likely source of the fecal coliform bacterial
contamination of the stream. Animal waste from the many
pastures and feedlots located in the drainage also provide a large
portion of the ammonia and organic nitrogen loads exhibited in
the stream.

Water quality of Cottonwood Creek, and subseguently the Clear-

water River are adversely impacted by contributions of nutrients
and sediments from the Stockney Creek drainage.
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Implementation of agricultural BMP's in the Stockney Creek
drainage would have a positive effect on water quality of the
stream, but the minimal flows of the stream and the lack of
significant detriment to beneficial uses of Stockney Creek by
agricultura! may not justify such a program.

Restriction of access by cattle to sensitive riparian areas would
improve the bank stability of the channel and reduce the direct
erosion from this source. Further actions such as bank sioping,
riprapping, and replanting sre necessary to stabilize badly
damaged areas. '

BMP's designed to reduce ammonia and orthophosphates should be
targeted for implemenation throughout the project area as
needed, but specifically to the southern drainage, above Station
#2, where the largest concentrations of nutrients were found.

.. The reduction of animal wastes being added to the stream would

reduce the amount of organic chemicals such as ammonia and
organic nitrogen, plus reduce the fecal bacteria counts.
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APPENDIX Al. WATER QUALITY DATA FOR STATION #1, AT STOCKMEY CREEK NEAR THE MOUTH

STORET ¥ 2020255

AAA  LNREPORTED DATA

4

£ LOBARTHMIC MEAN

ESTIMATED

% MEAN FOR ALL DATA COLLECTED THAT DAY
v BUALITY ASSURANCE SAMPLE
§ SAMPLE COLLECTED BY SCS

- 29_

DATE ;TEMP.; FLOW ;CDND.;—;;_“: NH3 ; N@2 ; THN ;D’PD4 ET.H.P.; T.P. ;TURB.; S.S.;FECAL ;FECAL ;

i l 13 25°1 i HND2 | ! i ! ] [ 1COLI. ISTREP.I

! ! frhos/1 ! | 1 | I [ I ! i i !

Lot 1 cfs fem ! S.UlT mo/L | mo/L | omo/L 1 omg/l | mg/L | omg/L 1 NTU | mo/LI#ZL 1L HH/LEL

+ b e ' ¥ ¢ + + + ¢ 4 + + :
03/13/831 4.0 1 4.5 1321 1 8.0 11,27 114,80 1 1.40 10.229 I0:156 10.441 521 481 1201 10 )
83/15/85: ARA ; AR : 272 i 8.0 :8.156 i 8.27 : 1.75 :U.l?é :0.1&3 : 8.52 i 78 1 98 1 AOA : ARA i
403/15/85: AAA i FAA : 357 : ?.8‘10.365 1 4,30 : 1.78 :0.13! :9.140 : 8.51 : 76 : ?é 1 A ! AAR :
h*03/15185: 3.0 : 3.8 : 313 ; 7.9 :ﬂ.ZéD : 6.28 i 1.74 ;U.I?S :0.144 ; 8.32 : 77 : 97 i 38 { 350 :
§93/20/85: 7.0 : 7.6 : 330 : 7.4 :0.234 : .54 : 1.80 ;0.295 :G.l?4 : 0.52 : 70 : 92 i 370 l 180 :
03/26/851 4.0 1 5.3 : 319 : 7.9 19.444 : .36 i 1.23 :0.149 10.204 i .36 : 33 : 47 i 150 i 140 :
§03/28/85: 5.0 : 4.7 i 374 : 7.9 10.138 : 7.21 i 1.17 :ﬁ.!?ﬁ i&.142 : 6.35 : 4 : 73 } 110 1 110 :
504103/85: 9.0 : 8.0 1 304 : 6.0 }B.DBB : 6,97 : 1.50 :8.149 10.297 : 0.45 : 80 ; 83 : 440 : 220 1
84/09/85;11.4 : 5.2 : 319 : 8.2 10.138 : 4,33 ; 1.15 :3.194 :B.ZO : 5.33 ; 23 : 31 : 8y : 60 }
§G4/11/85:12.G : 4.1 : 345 : 7.9 10.291 ; 3.08 : .95 :0.146 10.12 : .30 : 22 : 2% : 420 i 449 1
§U4/l?/85113.0 : 1.9 : 377 ; 8.0 10.860 : 2.07 I 0.73 :0.188 :0.032 ; 0.28 : 10 : 15 i 20 : 80 :
04?23f85: 9.8 } 4.5 1 397 i 8.7 10.6?6 l 1.91 1 0.77 :0.098 10.15 : .29 i 10 : 10 : 80 i 1310 i
§B4/25/85: é.0 : 3.2 : 283 i 8.4 ;U.SEZ : 1.86 : 0.76 :0.141 :U.Dé : 0.39 1 18 : 8 : 400 } 320 :
505/81/85:15.0 : 1.7 : a2 : 7.8 50.221 : .01 : 0.83 10.213 :0.05 i 0.32 : 3 i 10 : 70 : 1 :
§G§/U9/BE:II.B : 0.9 1 399 : B.é :8.051 : 1.14 : 0.41 :0.068 :B.U? : .11 : 4 : 10 ; 830 : kil :
§US{15f85:14.0 1 1.4 { 407 : 8.4 ;0.103 : 1.24 : 0.85 :8.094 :0.37 1 0.16 : 3 : 12 : 500 : 100 :
§D5/30f85: 9.0“1 15.6 i 251 i 7.8 iD.S?? : 1.72 : 1.25 :0.648 iﬂ.22? ; 0.97 : 84 : 174 :)BDUU :)Bﬁﬂﬁ t
§06/9é/85:14.9 : 11.4 i 367 : 8.2 :0.218 : AAA : 2.26 :0.602 :0.08 : 0.7% ; 72 : 108 :)60&0 : 3100 :
06/2?!85:19.0 : 0.7 : 359 : 8.4 :8.056 : 0.22 : .66 :G.ISS :B.Gé : 0.23 : 4 :' ? : 290 : 270 1
§0?/23/35: ARA { 0.1 : 428 : B.2 :0.082 : 0.08 : .82 10.323 :0.13 { 8.37 i 7 : 17 : 200 i 400 :
§Iﬂ/22/95i AR % 00.t E 410 E 7.6 10.082 30.785 i 0.79 :0.128 :B.ﬁ? } 0.18 } ?‘% 4 5 200 i 730 E
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WATER SUALITY DATS FOR STATION #i, AT STOCKNEY CREEK MEAR THE MOUTH
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APPENDIX A2, WATER GUALITY DATA FOR STATION #2, AT THE SOUTH FORK OF STOCKNEY CREEK

STORET # 2020254

: DATE ;TEHP.; FLOW ;CDND.; pH IT NH3 ; ND2 I TN ;0’P04 I'T.H.P.; T.P. IYTURBIWS“;:I;EE;E-:;E;E-T
| ! | i 25°1 i 1+ND3 | I | | ! i . ICOLYI. {STREP.I
! } I Fphos/| 1 f ! | i i { ! f I f
| FC fefs lem 1 8.1 mo/L I mg/L 1 mg/L | oma/l | mo/L | omg/L [ NTU | mg/LIR/ IL 1B/.1L )
I 6017307881 G 1 ol 13771 7,310,449 | 6.53 1 1,99 10.334 18,048 | 0.5 | 161 181t 540 [ 540 |
1ff;[]E/'iE%/Sé-i 3:14.6:%:’%:% :Mi%:%l% IIFW-\;AMIIM]IAMIEF‘M?
: §02/19/86: ] i 22 1I 323 i 7.7 :1.64 : 8.13 : 2.50 :0.548 :U.B?? ; 8.7 : 48 § &0 ]I &0 ; 490 II
:“502:’?5/86'! 8 !l 3.1 l| 263 i 7.3 iB.BB? ; 2.5 II 2.3% iﬂ.SBS i[[1.13444 Il 0.4 ; BD : 3B IE 160 II 310 II
i! §031’I?/36]l 8 1 1 ]l 32 lI g.4 ]Iﬁ.?ZB ’l 6.00 : 2.05 :9.239 :9.043 II 0.4 ; 13 : 18 II 40 II APA II
]i 594/03/86: g ][ 1.9 } 335 Ii 7.9 :0.128 : 3,43 : 1.15 :3.173 :0.096 II 8.3 § 18 II gz II ARA II ) II
![ §E4/17/86i| 7 lI {0.1 If 394 Il 7.8 10.?33 !I 2.78 : 1.7 iO.ESé ;B.ﬁ?? II 0.5 § 12 II 24 II 2200 II 140 }
i! §B4f30/861I 3 ll 0.1 1[ 376 II 7.9 29.042 : 1.57 : 0.11 ;8.252 :0.0‘20 II 0.4 !I 17 II 30 : 210 |I 400 IE
| o ! | | f | ! { ! ! ! | I I !
SIMMARY OF DATA

I MEANI 51 6.0 1 371 1£7.7 10.45 | 5.7 | 1.7 10,322 18,052 1 0,5 | 291 41| €143 | £380 |
: MINIMLMII 3 i 0.1 i 263 1I 7.3 :0.042 I! 1.57 ][ g.11 ]Iﬁ.1?3 III].l]ll] { 0.3 : 12 II 18 ]I 48 : 168 II
E W\XIMLM? 8 :I 14,6 :I 34 li 8.4 lll.64 E 2.9 I: 2.50 :0-548 lIl1.12I] ; 0.7 E 80 E 8z E 540 % 400 3

AAA UNREPORTED DATA

o ESTIMATED

£ LOGARTHMIC MEAN

o

¥ MEAN FOR ALL DATA COLLECTED THAT DAY

v GUALITY ASSURANCE SAMPLE
§ GSAMPLE COLLECTED BY SCS
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APPENDIX  A3. WATER QUALITY DATA FOR STATION #3, AT THE NORTH FORK OF STOCKNEY CREEK

STORET # 2020257

| DATE  ITENP.I FLOY ;EB&E::—QQ__:7-§;;-;-§B;__;“;;§“H;n’Pu4 ITHaPL TP ITURB.1 5.5, IFECAL 1FECAL |
| I 13250 | 1403 | | : ! I 1 ICOLL. ISTREP.I
! I lghos/1 1 | | ! ! ! Lo ! !
! 1oC fefs fom § S0 mo/L | mo/L | mg/L | mg/Ll | mg/l | omasl | NTU | mo/LIR/ AL T8/,1L 1
t + + + e + + $ ¢ t + # + ¥ ¥
| 5017307881 31 0.8 1 877 1 7.4 10.248 | 3.67 | 1.23 10.252 10,020 | 0.4 | 171 30 | 100 | 280 |
: §02f18/85: 2 : 2.7 : Y i A :AAA 1 ARA ; A i pA :Aﬁa 1 AR : v i o i Aﬁﬁ-i ApA :
| s02/19/06 D : 2.1 1 1 7.3 :0.239 : 071 2.2 :a.41? :<.nu1.i 05 1 & 188 : 100 : 20
1“§uzx25/ss: 1 6.3 : 27 1 7.3 :0.172 : 8.73 1 1,87 10.289 10,061 | 0.5 i 41 9 | 20 | 20 :
1 §03f1?/861 21 14 i 201 8.0 10.&23 ; 5.92 : 1.23 :0.1?8 l0.066 1 0.3 : 18 : 40 : 01
| S00es 9 | 0.4 : 355 : 8.1 :0.120 i b7 1 0.9 :G.i42 ;a.nss 5 6.2 : 13 : % po } o) i
| 0417768 8 1 0.1 ; W7 1 . :n.oau : 3.67 : 106 10.207 10.087 : 0.4 : 19 ; 0 1 )20 | 75 1
: $04/30/86 6 : 0.1 1 359 : 8.0 10.033 ; 2.14 : 0.83 ;e.:as 13.144 : 0.3 : " 44 i 150 i 8 :
; L I 1 ; I ! | b ! 1
SUMMARY OF DATA

I MEAND 5.9 1 5.0 1 344 1£7.7 10,140 | 5.71 1 1,33 10.237 10,063 1 0.4 1 271 741 £97 | £63 |
i NI 2.0 i (0.1 1 27 | 7.2 10.033 | 3,44 1 0.83 10.170 1<u.un i 0.2 1 H1 oW 20 } 2|
E MﬁXIMUM: ;1 14.0 3 377 1 8.1 :n.zan Elﬁ.?ﬂ % 2.21 :0.648 10.1¢4 : 0.50 iso.a E1ee. E »200 i 280 5

AAA LNREPDRTED DATA ¥ MEAN FOR ALL DATA COLLECTED THAT pay
¢ ESTIMATED v GUALITY ASSURANCE SAMPLE
£ LOGARTHMIC MEAN § SAMPLE COLLECTED BY SCS
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NT LOADS FROM ST.#1, AT STOCKMEY CREEK MEAR THE MOUTH
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APPENDIX B1.

NUTRIENT LOADS FROM ST.#1, AT STOCKNEY CREEK NEAR THE MOUTH

STORET # 2020255

+ +—- R +- o -4 et LT + t——- pm e +
{ DATE I FLOW | §.8. 1 T.P. IT.H.P.10P04 | TKN | NH3 IND2+NO310RGANIC | INORBANICI
t I I t 1 ! I I ! INITROGENI NITROGEMI
i | cfs | TONS/{ LBS/ | LBS/ | LBS/ | L.BS/ | LBS/ 1 LBS/ | LBS/ | LBS/ i
] I P DAY T DAY 1 DAY E DAY I DAY | DAY [ DAY | DAY | Day I
+ - R + ¥ + + } + + + +
1801/24/86 | 4.81 2,01 141 0.3! 151 431 151 1201 48 1 140 |
f ] | I | [ | [ | I I }
150173086 1 7.5 1 2.41 28| 21 81 1101 271 220 | 83 | 250 |
i | i ! I | ! 1 ! i | I
1802719786 | 12,61 4.3 1 41 | 70 2401 40l 301 340 4 1o | 590
I i i | I [ I i [ i ! |
1802/25/86 1 28.9 1 12.0 1 931 221 4414 340 % 331 1700 | 216 1 igo0 |
| | } ! f | I ! i I | I
1803/17/786 t 5.01 0,41 {1} 21 531 34| 70 170 | 27 1 120 |
i ! I | ! | I | | ! I |
1504/03/86 | 3.9 1 0.1 | 41 0.81 31 171 21 a5 | 15 1 87 |
| [ I i ! | i ! i I } !
1504717786 1 2.4 1 0.3 | 4 | 11 11 151 0.7 | 37 | 14 1 38 i
1 I I i | | t | 1 I ! !
1804/30/86 1 1.2 1 0. 1 21 91 I 71 0.5 1 17 1 41 18 1
{ I i i | { [ ! i i | I
SUMMARY OF 1985-1984 DATA

I TOTAL | ! 43.2 1 470 1 1201 280 1 1400 | 310t 5100 I 1100 i 5400 |
! 1 ! ! I ! | | I } I !
IOMINIMUM | 0.1 1 <01 F 0.1 1 <0, 1 ¢B.1 1 0.4 1 <0.1 1 0,11 0.4 | 0.1 1
i | ‘I ! | ! i ! I i I [
IOMAXIMUM | 80 1 12,01 931t 221 &4 3601 531 17131 307 | 1746 1
I | I i 1 I ! ] I f I I
SIMMARY OF 1984 DATA

| TOTAL 121.7 F 1801 441 1201 &80 1 120 | 2800 | 560 | 2900 1
i ! | ! 1 ! I I I | [ !
I MINIMUM 1 1.2 1 0.1 | 21 0.81 i 71 0.5 1 17 1 & | 18 1
I | I I [ ! | ! | ! I |
I MAXIMUM {80 1 12,0 | 931 221 441 360861 531 1700 ! 310 i 1800 1
I } ! } ! i i | ! | | I

AAA  UNREPORTED DATA
¢  ESTIMATED
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APRENDIX B2,

MUTRIENT LOADS FROM ST.H2, AT THE SOUTH

FORK DF STOCKNEY CREEK

STORET 4 2020254

Fomme s —— pmm———— $oremm e pomm———e tmm e S £ Fomrmm e e o +
i DATE | FLOW | 8.8, t T.P. IT.H.P.I0PO4 1 TKN | NH2 INOZ+NO3I0ORGANIC | INORGANIC!
! | ] I I 1 ! i | INITROGEM! NITROGENI
i I cfs | TONS/t LBS/ 1 LBS/ | LBS/ | LBS/ | LBS/ | LBS/ | LBS/ | LBS/ |
I ! P DAYy | DAY | DAY 1 DAY I DAY | DAY 1 DAY 1 DAY | DAY |
+ + ——+ -+ R + $—— +- + -+ §—m +
1801/30/84 | el I (2.1 | 31 (g1 2| 111 2 35 1 21 37 1
! i f ! ! I t [ f ! | I
J502/19/84 | +2 1 0.3 | 81 .81 &1 27 1 15 1 a8 | ? 1 164 |
! i [ ! f | | ! | i H 1
1802/25/86 | S.,1 1 0.8 14 1 11 14 1 &6 | 22 | 261 1 44 | 283 |
I i I ! ] ! | ! J ! i !
1803717786 1 1.1 1 <0.1 1 21 0.31 11 121 4 | 36 1 8 I 40 |
! N | I i | I | I | ! i
150403786 t 1.0 1 0.2 ] 21 0.5 1 0.91 &1 0.7} 29 1 51 30 |
| ! f i | | ! ! I | ! |
18047177346 1 0.1 1 0.1 1 €0.2 F <0.1 1 €0.1 1 €0.9 1 <0.4 | 11 8.5 | 0.6 |
I | I i l ! I ! ! ! | |
1504730784 | 0.1 | 40.1 1 €0.2 1 <0.1 1 €0.1 1 <0.1 1 €0.1 1 <¢0.8 1 Ot 0.8 I
i i I ! I t | i i | ! I
SUMMARY OF DATA

I MINIMUM 1 €0.1 1 <0.1 1 0.2 1 <0, 1 0.1 1 ¢0.1 1 €001 0,81  <0.1 1 0.8 |
I ! | I ! ! i ! i i ! !
I MAXIMUM | 14,6 1 <0.1 | té 1 i 14 | b6 | 22 | 281 1 44 | 283 |
| I i ! i I | | ! ! H I
AAf UMREPORTED DATA

¢  ESTIMATED



APPENDIX B3

. NUTRIENT LOADS FROM ST.#3, AT THE NORTH FORK OF STOCKNEY CREEK

STORET # 2020257

e fmm—— + S e 4 R ey ettt R tom————— Fomm———— P ——— +
I DATE | FLOW | §.S. | T.P. IT.H.P.10°P04 | TKN | NH3 IND2+MO3I0ORGANIC | INORGANIC!
| t { | i | ! | l INITROGEN! MITROGEN!
| | cfs | TONS/) LBS/ | LBS/ { LBS/ | LBS/ | LBS/ § LBS/ | LBS/ | LBS/ |
! ! ] DAY 1 DAY 1 DAY I DAY [ DAY 1 DAY | DAY 1 DAY | DAY !
+ -+ ' 2 t—————- o +- + —f = + e '3 —_——t
1801/30/84 | 0.8 1 <0.1 | 21 <0.1 | {1 5 1 1| 16 1 4! 17 |
| ; ! l ! i | t i f i !
1202/19/86 | 2.1 | 1.1 1 &1 <0.1 1 51 25| 21 121 23 | 123 |
} | ! ] t i | ; i t I |
1802/25/86 1 4.3 1 1.51 17! 21 101 43 | &1 298 | 57 | 302 |
{ I § | i i [ ; i ! | [
1803717786 1 1.4 | 0.2 | 21 0.51 o 21 0.9 | 45 | 8 | 44 1
[ ! i | | i N ; i ! f 1
1804/03/86 1 0.4 1 <01 0.4 0.1 1 0.31 21 0.3 | ? 1 2 | 9 1
I ! i | B ! | i i 1 ; [
1804717786 1 0.1 | €0.1 1 €0.,2 1 <0.1 1 <0.1 | <0.8 1 <0.1 | 21 (0.6 1 {2
! | ; | | ! ] ! i | [ 1
1804730786 | €0.1 1 €0.1 | <0.2 1 £0.1 1 <0.1 1 <0.4 | <0.1 1 21 (0.4 <2 1
| | i ] | f | | | | I 1
SUMMARY OF DATA

i TOTAL 1 I 2.9 1 28t 31 181 {051 101 4711 95,0 | 501 |
[ i i | | I | [ ! t i i
I MINIMUM | <001 1 <0.8 1 €0.2 1 <B.f | €0.1 1 €0.4 1 0.1 | 21 40.41 2]
I I ] | | i | i ! i ! |
| MAXIMUM | 14.0 | 1,51 171 21 181 &3 1 61 296 | 57 | 302 |
| I 1 | l ! 1 I ! f ] |

AARA

¢  ESTIMATED

UNREPORTED DATA

.—36..



	Water Quality Status Report No. 66 - Stockney Creek
	Table of Contents
	Abstract
	Acknowledgements
	List of Tables, Figures & Appendices
	Introduction
	Project Area Description
	Methods and Materials
	Results
	Discussion
	Conclusions
	Recommendations
	Literature Cited
	Appendix A1
	Appendix A2
	Appendix A3
	Appendix B1
	Appendix B2
	Appendix B3


