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ABSTRACT

Lapwai Creek was identified in the Agricultural Nonpoint Source
Pollution Abatement Program as a first priority stream segment for
reduction of agriculture related potiutants. As part of the planning
process a water quality study was conducted on the Mission/Lapwai
drainage from February 25, 1985 to April 8, 1966. The objectives of
the study were to: 1) determine baseline water quality in various
reaches of Mission/Lapwai Creeks; 2) document the effects of storm
event runoff on water quality in Mission/Lapwai Creeks..

Lapwai Creek is a tributary of the Clearwater River which it joins

11 miles east of Lewiston. There are 85,400 acres in the Mission/
Lepwai Creek project area. Mission Creek is the major tributary of
Lapwai Creek and drains 44,900 acres. Current beneficial uses of
these streams are as domestic and agricuitural water supplies, for
primary and secondary contact recreation, cold water biota, and
anadromous fishery habitat. Winchester Lake, at the head of the
Lapwai Creek drainage, is designated as a Special Resource water.

vater quality in these streams is most severely impacted by two
periods, runoff and low flows. Periods of minimal discharge, less than
three cubic feet per second {cfs), normally occur from eariy May to
the next January. Flash-flood events may occur at any time due to
thunderstorms, but are most common during spring in response to
snowmelt runoff and chinook winds and accompanying rains.
Seventy-two percent of the flows at the U.S.6.5. gauging station on
Lapwai Creek at Lapwei originate from the project area. The Lapwai
Creek drainage above Mission Creek provided 34% of the discharge
recorded at the U.S.6.5. gauging station contributed another 38% of the
U.5.6.5. recorded discharge. The estimated peak discharge near
Culdesac, in 1985, was over 300 cfs. A ten-year frequency flood
event, on February 23,1986, peaked between 1100 and 1600 cfs.
Mission Creek peaked between 600 and 900 cfs on the same day.

Most of the sediment load 1ost from the drainage was delivered
during the storm events. Ninety-tyo percent of the 1400 tons of
sediment from Lapwai Creek was lost during the April 2, 1985 storm.



Although it was unmeasured, we estimate that between 1800 and
7000 tons of suspended sediment were lost during the February
23,1980 storm. Each of the drainages contributed amounts of
sediment in proportion to their relative surface areas.

The influx of nutrients were event related. At least 800 1bs. of
ammonia; 52,000 1bs. of nitrite + nitrate; and 6000 1bs. of phosphorus
yere discharged from the Lapwai Creek drainage. Mission Creek
exported 600 1bs. of ammonia; 24,000 lbs. of nitrite + nitrate; and
2600 1bs. of phosphorus.

The total sediment and nutrient loads reporied herein are
considered 1o be 10-20% of the loads annually lost from the Mission/
Lapwai drainage. Factors that minimized the recorded loads were: a
23% below normal precipitation; a 25% below normal discharge at the
Lapwai U.5.G.5. station; and inadequate sampling data, particularly of
peak flow events.
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INTRODUCTION

The Lewis Soil & Water Conservation District {SWCD) signed an
Idaho Agriculture Nonpoint Source Pollution Abatement planning grant
agreement with the idaho Division of Environment {DOE) in July of
1985. Lapwai Creek had been identified by the DOE and the SWCD as a
first priority stream segment in the Monpoint Source Pollution
Abatement program. The planning grant process was designed o
determine the suitability of the Lapwai Creek watershed for imple-
mentation of Best Management Practices (BMPs) to reduce water
poliution coused by agricultural practices. Part of this planning
process included a water quality monitoring study of Lapwai Creek.

Lapyrai Creek originates at the base of Mason Butte, and flows
north and west for 30 miles to its confluence with the Clearwater
River, 11 miles east of Lewiston, idaho (Figure 1). There are five
major second and third order tributaries to Lapwai Creek; Tom Beall,
Seoldier's Canyon, Garden Gulch, Sweetwater Creek and Mission Creek.
Mud Springs reservoir and Winchester Lake are located at the upper end
of Lapwai Creek. Winchester Lake is showing the signs of rapid
eutrophication associated with excessive nutrient loading. The source
of nutrients is suspecied to be from the land use practices in the
watershed, and internal nutrient cycling within the Take (Moeller,
1986).

Current usages of Lapwai Creek are as a domestic and agricultural
water supply, for primary and secondary contact recreation, cold
vrater biota, and as an anadromous fishery habitat. Winchester Lake
near the headwaters of the stream is designated as a Special Resource
Water.

Approximately 2435 square miles are contained in the Lapwai
drainage. The topegraphy is characterized by rolling plateaus and
ridgetops, with slopes of three to seven percent, steep canyons with
70 percent stopes and "U" shaped valleys with siopes to 20 percent.
Etevations range from 4300 feet at the foot of Mason Butte to 800 feet
at the confluence of Lapwai Creek with the Clearwater River. Annual
precipitation ranges from an average of 22 inches per year at
Culdesac, to 28 inches per year at Mason Butte {S.C.S., 1985).
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FIGURE 1. MAP OF MISSION/LAPKAT PROJECT AREA|[]
QUAD SIFETS CLLDESAC .

WINCAIESTER EAST -

WL CHESTER WEST =

h— roma

30,

2 :-'-m'rew:‘;.! LR SRty s N
EoCinT T ST T

3uchpoo

T o
o L w%
TR LR T B T S s B
"—-.\ v P
4 vzl

+ -

ol

v ety

: I{'REuaENs“
4 Pop 81 "

L RiE

] i d

'\‘aﬁ- w
®"

&

4
1

y =
£

o

o .
aa‘ Cromg
! 4y
Treag Mo
REWTNL )

M A3,

J Saidiers

Y " Meodow
2 " Mespreir
A e

Crer

PN, X

e

=
vy

[

Y AT,

-\.rq R en B

»
Al
o Ir
‘Wb'jm
ESTe

1)} .

b 4=
o PR § :
Yo (Cix ' “
ii g% Eooae 3
1 /3R 3 2
a1 /1B pfl e
i ‘)..\ WL e ol

» k2 -

- L) b X3 Y
w.w.:-.ﬂes.'m‘-L t\\. ~2 : ;
L VTR i

T T it

= 1 \ ;_, . )

gl L 5.
INDIAN / & J 5
by, 5 «
== — > ’,‘.{ :!—-- =
1 LT} . - T
p : *h e S
Mason ¥ £ - ¢
Reservos Butle EE i
y 1 R-Ed jﬂ 'L N
7 bt
. 3x . ,;-, ot
i
: o | o .
. ?% el 3
i ] LAl
- -~ gi :;“ -

gﬁi\

T by
DL RPN Py

e il]

Lot




The Mission/Lapwai project area encompasses the 85,400 acres
of the headwaters of Lapwai Creek, downstream to and including the
Missian Creek drainage. Eight hundred people live in the project area;
most reside in the population centers of Winchester, Culdesac, and
Reubens. Seventy operaiors manage the 35,000 acres of cropland;
12,000 acres of hay and pasture; 15,200 acres of grazable forest land;
and 22,600 acres of timber and range in the project area (Table 1). All
of the project area is within the NezPerce Indian Reservation but only
8,725 acres are owned by the Tribe.

Mission Creek is a tributary to Lapwai Creek, and drains approx-
imately 70 square mites. The confluence is nine miles south of the
mouth of Lapwai Creek. Rock Creek, Hamiiton Canyon, and Mill Creek
are the major tributaries of Mission Creek. Most of the agriculturel
lands are at the head of the drainage, on the ridgetops and the vailey
floor. Extensive logging of the canyon slopes was conducted in the
late 1930°s and again in the 1950’s. A limestone quarry, opened in
1932, is operated intermittently by the NezPerce Indian Tribe.

Mission Creek was @ major spawning area for anadromous fish and
a traditional steelhead snag fishery for the NezPerce Tribe until about -
25 years ago. The NezPerce Fisheries Resource Agency has included
Mission Creek in its anadromous fisheries habitat improvement
program.

Study Objectives

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

METHODS AND MATERIALS

Methods of sampie collection, preservation, and analysis followed
Standard Methods (APHA, 1985), or EPA guidelines (EPA, 1979). Water
samples were drawn with a DH-48 sampler at 0.6 times the stream
depth and collecied in a churn splitter from which sub-sampies were
drawn. Grab samples were taken from turbulent stream reaches that
provided mixing of potential laminar flows during minimal discharge.



Table 1. Land Use of Total Drainage Area, {Cumulstive Acresy®
Above Each Station.

St. STORET Station Bryland Hay/ Grazable Forest/ Other Tetal

Pasture Forest

Pescription

Ag.
1

Range

1 2020246

2 2020115

3 2020247

4 2020113

5 2020248

6 2020249

7 2020250

Lapwai Ck.
above Win.
lake @ «--wa-
Winchester
Lake

Qutlet 3100
Lapwai Ck.
midway to
MissionCk, ~w-w-=
Lapwai Ck.
below
Culdessac 20300
Rock Ck.
172 mi.
from mouth 4500
Missien Ck.
1.4 mi.
from mouth 14700
Tributary to
Lapwai Ck.
at Nucrag

900 3500

2700 5800

2000 1600

9300 9400

11100

2500

11500

4700

340 7840

28900

600 40500

0 10600

0 44900

3800

Total Project Area

35000

12000 152060

& Includes Acreages From Previous Stations

* Courtesy of Lewis Soil Conservation Service

--- Data Unavailable

2260

600 85400



Sample Sites

Upper Lapwai Creek and Mission Creek are suspected of
contributing significantiy to the sediment and nutrient loads of the
Clearwater River. Seven water quality monitoring sites were chosen
to evaluate the contribution by specific subdrainages to Lapwai Creek
{Figure 1).

a)

b)

c)

d)

e)

f)

q)

Station #1 is located above Winchester Lake.

Station #2 is below the dam. Samples drawn there
characterized Winchester Lake and the wastewater discharged
from the town of Winchester.

Station #7, at Nucrag, is a tributary which originates along
the ridge east of Lapwai Creek, and joins Lapwai Creek three
and a half miles north of Winchester.

Station #3 is half way down the Culdesac canyon. Water
samples taken there include the infiuent from a sub-

~ watershed from the Reubens area. There are approximately 10

square miles in the Reubens drainage, accounting for 40% of
the area above S5t.*3 not including the watersheds abave
St.#7 and St.®2.

Station #4, the last site on Lapwai Creek, is below the town
of Culdesac, just above the confluence of Mission and Lapwai
Creeks.

Station #5 is at the mouth of Rock Creek, a major tributary to
Mission Creek, was sampied early in the study, but was
discontinued as a monitoring site in 1986 because of its
limited contributions to the suspended sediment loading

of Mission Creek.

Station * 6 is on Mission Creek about 200 yards below the
Rock Creek confluence, approximately 1.4 miles from Lapwai
Creek.



Sample Frequency

This study was designed to monitor water quality during spring
and storm runoff events when the maximum influx of nutrients and
suspended sediment typically occurs. These peak events usually occur
in the spring when chinook winds deliver driving rains which melt the
snowpack.

A sample schedule vwas established that provided fiexibility to
respond to storm events as they occurred. Intermediate data were
gathered approximately every two weeks to provide information on
vrater quality during "normal” spring flows. Two additional samples
were taken in the late spring to characterize ambient conditions at
low flows. Thirteen sample sets were taken.

Parameiers

Agricuitural practices may coniribute substantially to the
sedimentation and nutrient loading of Lapwai Creek and subsequently
to the Clearwater River. Some of the sample parameters provide an
indication of nutrients typically leached from farm fields. Other
parameters are general indicators of water quality which highlight
changes in designated beneficial uses of a particular stream segment
(Table 2}.

Total contribution of solute loads for a single day was deduced by
assuming that a grab sample was representative of a 24 hour period.
Different subwatersheds or stations were compared to each other by
using only those data coliected on the same day at each station. Thus,
data from the same climatological events could be compared.

Discharge

The methods used to determine discharge in this study were as
outlined by the U.5. Geological Survey (US.G.S, 1977). Provisicnal
discherge data of the U.5.6.5. gauge station * 1334250, at Lapwai,
idaho was provided by the Sandpoint, Idahe U.S.6.S. Field Office
(U.S.6.5. 1986). instantaneous discharge at a given point was cal-
culated from the cross-sectional area of the stream and the stream
velocity.



Table 2. Sample Parameters for Lapwai/Mission Creek
Water Quality Study

Parameter unit STORET =
Stream Discharge CFS 00061
Crest Gauge fi. None
¥ater Temperature °C 00010
pH , S.u 00400
Turbidity NTU 00076
Specific Conductivity pmhos/cm 00665
Suspended Sediments - mg/L 80154
Total Phosphorus as P (T.P) mg/L | 00665
Total Hydrolyzable Phosphorous mg/L 00669
as P (T.HP.)

Orthophosphate as P {O'P04) mg/L. 70507
Total Kjeldahl Nitrogen as N mg/L 00625
{TKM)

Total Nitrite + Nitrate as N mg/L 00630
(MO2+N0z)

Total Ammenia as N (NHz) mg/L 00610
Fecal Coliform #/100 mi 31616
Fecat Strepiococcus #7100 mi 31679



Evidence of peak discharges was gathered by use of crest gauges
anchored in the stream bed (Figure 2). Crest gauges were used at
stations #1 {above Winchester Lake), #*5 {on Rock Creek), *7 {at
Nucrag) to provide details on peak discharges that would have been
missed otherwise.

Direct measurement of velocity was made with a Marsh McBirney,
Modei 201, current meter whenever possible. During high flow the
“orange peel” method was used. This method involves timing a floating
object over a known length of the stream. Measurementis from the top
of the water to bridge railings compared with previous bottom profile
data and crest gauge readings allowed estimation of depths.

A regression equation for peak discharges of ten year frequency
was adopted from Thomas {1973). The Manning equation yras also used
to determine the peak discharges of storm events (US.G.S., 1977).

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 obtained with a Corning, Modet * 103, pH meter.

Conductivity and Temperature

Conductivity is a numerical expression of the ability of a water
sample to carry an electrical current. It is dependent on the total
concentrations of the total dissolved sclids and salts in the water
(APHA, 1985). Conductivity and temperature measurements were
taken with a ¥SI, Model 33, 5-C-T meter.

Suspended Sediment

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



FIGURE 2. STREAM CREST GAUGE
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Mitrogen

Total organic nitrogen concentrations vvere determined by the
Total Kjeldahl Nitrogen (TKN) process, which does not distinguish
between organic and ammonia nitrogen compounds. The organic
fraction may be estimated by subtracting the ammonia concentration
from the TKN concentration. The inarganic nitrogen fraction includes
the ammonia and nitrite + nitrate concentrations. All samples
analyzed for the nitrogen fractiens were preserved with 2 mi of
sulfuric acid and shipped on ice to the ldaho state laboratory for
anaiysis.

Phosphorus

The three major forms of phosphorus that vere monitored during
this study were total phosphorus (T P.), dissolved orthophosphate
{0'P04), and hydroiyzable phosphorus (T.H.P.). Total phosphorus
includes all the forms of phosphorus present in the sample. Total
hydrolyzabie phosphorus includes the phesphorus easily hydrolyzed to
the dissaived state; sources include organically bound phosphorus and
some fertilizers . Orthophosphate is the dissolved fraction, and is the
form most readily available for plant uptake.

Total and hydrolyzable phosphorus samples were preserved with 2
m1 of concentrated suifuric acid. The samples to be analyzed for
dissolved orthophosphate were filtered on site through a 0.45 pm pre-
washed membrane filter and sent on ice to the Boise laboratory for
analysis.

Bacteria
Sampies for bacterial analysis were collected in sterile, 250 mi

bottles. The samples were refrigerated until analysis by the Lewiston
Central District Health Department Laboratory.

ualitly Assurance

This project served as part of a series of quality assurance
checks by the DOE on precision and accuracy of sampling procedures.
Duplicate and spiked samples were collected from various stations and
on different dates. Samples collected by SCS personnel, under DOE.
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supervision, were considered as duplicate samples. The data on
accuracy were pooled for several projects and resuits were compiled
{Bauer, 1985). The methods used to estimate the average relative
range for precision followed the methods outlined by Bauer.

RESULTS

Discharge

The Mission and Lapwai Creek drainages are subject to extremes
in discharge throughout the year. Minimal discharges of less than 1 to
3 cubic feet per second {cfs} are released and/or leak from the
winchester Lake dam and outlet throughout the summer. Spring runoff
increases the release from the impoundment to approximately 100 cfs
for several yeeks. The base flows are augmented by intense, short
duration, flash fioods caused by thunderstorms or chinook snowmelts.

Average discharge recorded at the Lapwai U.5.6.5. station for the
last eleven years is 91.3 c¢fs. The previous ten-year peak recorded
discharge was 2,200 cfs on December 1, 1975. An estimated 2,400 cfs
was discharged on February 23, 1986 at the gauging station. The peak
estimated discharge, for the period of record at this site, was 4,350
cfs in January, 1965 (U.5.6.5., 1986).

The 1985 spring runoff was typical in its timing as it started in
mid-March and continued until mid-April The U.5.G.5. gauging station
at Lapwai recorded the peak discharge of 1,100 cfs on April 3, 1985,
The peak estimated discharge at St. #4, below Culdesac, was 300 cfs
on April 2, 1985. The U.S.6.S. gauge records indicate there were five
perigds of eievated discharges lasting from five days to three weeks
each (Figure 3).

The 1986 runoff started in late January and early February with
seven puises, each lasting five days to two weeks. A ten-year
frequency flood event was initiated by 1.5 inches of rain which fell on
snov at Winchester. This resulted in an estimated peak discharge of
1,100 ta 1,600 cfs at S1.#3, on February 23, 1986.

11
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Suspended Sediment

Concentrations of suspended sediment in Lapwai Creek ranged
from less than 2 to 1,619 mg/L, the mean being 88 mg/L, {Appendix
A1-7). The Mission Creek and Rock Creek drainage had a mean concen-
tration of 30 mg/L, with a range of less than 2 to 125 mg/L.
Comparison of the same sample dates did show a wide variability in
concentrations at different stations. Mean concentrations of suspended
sediment in Rock Creek were 312 of those in Mission Creek, with a
range of 12 - 57%. Winchester Lake, at the head of the Lapwai
drainage, acted as a settling pond, reducing the concentrations of
sediment in the discharge from the upper watershed by an average of
83%. Sediment concentration at 51.%3, half way down Lapwai Creek,
averaged 44% more than St. *4 below Culdesac, { range 32 - 367%).
Suspended sediment concentrations in Mission Creek averaged 42%
higher than those in Lapwai Creek.

The total suspended sediment Toad delivered to Winchester Lake
on the dates sampied was 25 tons {(Appendix B1-7). Only 4 tons were
exported from the lake on the same days, which accounted for less
than one percent of the total 1,400 tons recorded at St. #3 (Figure 4).
The Mucrag drainage (St. #7), provided 15% of the daily loads exported
or about 210 tons of suspended sediment. By the time the stream
reached the midpoint, at St. #3, another 1,200 tons were present in
the water column. Below Culdesac, at S5t. *4 ,the total amount was
reduced by 35%. The Mission Creek drainage yietded a total of 230
tons of suspended sediment for the days monitored. Rock Creek, the
majior tributary to Mission Creek, contributed 22 tons or 17% of the
comparative day's totals of the Mission Creek total. The sampling
dates of April 2, 1985 and February 25, 1986 were after heavy storms
that provided 32% and 34%, respectively, of the entire loads of Mission
and Lapwai Creeks over the course of this entire study.

Nitrogen

Al least 800 1bs. of ammonia were exported from St.#4, while
Mission Creek transported an estimated 570 1bs. of ammonia during the
study (Figure 4). Ammonia yields from both the Mission and Lapwai
drainages on the same sampling days were within.two percent of each
other. The outfall of Winchester Lake, St.#2, exhibited the greatest

13



FIGURE 4. CONTRIBUTION OF WATERSHEDS TO THE SOLUTE
LOADS OF THE MISSION AND UPPER LAPWAI
CREEK DRAINAGES. ¥
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average ammonia concentrations, 0.311 mg/L (range 0.063 - 0.844
mg/L), and provided 49% of the 1otal ammonia load recorded from
Lapwai Creek at St #4. The contribution to the total 1oad by the other
individual drainages averaged 10% from shove ¥inchester Lake, and
12% from Nucrag. Station *4 below Culdesac had 39% more ammaonia
present than St. #3 above it. Rock Creek provided a disproportionate
amount (67%) of the ammonia load to Mission Creek.

Concentrations of nitrite + nitrate ranged from 0.41 mg/L at
Mission Creek to 20.4 mg/L at Nucrag. The mean concentrations of
nitrite + nitrate for the study were the greatest at St. #7, 6.02 mg/L.
The outlet of Winchester Lake had the lowest mean of 2.2 mg/L. The
Missien Creek drainage had a mean of 2.4 mg/L.

The most complete record available, St*3, indicates that 41,000
ibs. of inorganic nitrogen were exported (Appendix B3). St*3 averaged
72% of the load exhibited at S5t.#4, six miles downstream. Thirty-
nine percent of the inorganic nitrogen load contributed to Winchester
- Lake from S5t.#1 remained in the lake. On Mission Creek, 91% of the
daily totals of inorganic nitrogen came from Rock Creek. The total
load of inorganic nitrogen in Mission Creek vas 24,400 ibs.

The organic nitrogen content was within the range of values
exhibited by natural waters except on March 18, 1985 and April 2,
1985 when St #7 showed concentrations of 2.17 mg/L and 3.03 mg/L
respectively. 5t.#3 also exceeded the natural range with a
concentration of 448 mg/L on April 2, 1985 {Appendix Az, A7).
Mission Creek had the lowest mean concentration of 0.68 mg/L, while
the Nucrag drainage averaged 1.01mg/L, {Table 3).

Phesphorus

Total phosphorus concentrations ranged from 2.39 mg/L at 51.#3
to 0.10 mg/L at Rock Creek {Appendix A1-7). S1.#7, at Nucrag, had the
greatest mean concentrations of 0.4 mg/L. Rock Creek had the Towest
mean concentration of 0.16 mg/L. Total phosphorus concentrations
exceeded the recommended criterion, for waters not discharging
directly into impoundments, of 0.1 mg/L, for each sample at all
stations. Each drainage showed different proportions of phosphorus
species {Table 4).

15



Tabte 3. Organic and Inorganic Nitrogen Concentrations

{mg/L)
Grganic Nitrogen inorganic Mitrogen
{TKHN - NH3) {NO2 +NO3 and NH3)

S5t%in | Mean | Range | |_Mean | Range |
1 7 0.81 0.13- 183 447 064-08.48
2 7 1.00 0.75 - 1.42 253 202-346
3 11 1.12 0.35 - 4.48 9.69 095111
4 8 0.56 0.16 - 1.20 487 1.04-854
S 8 0.57 0.15 - 0.88 494 1.11-853
& 12 0.68 0.34-1.09 252 046-477
7 1 1.18 0.31-3.10 7868 157 —204

Mumber of samples
Does not include ammonia concentration

~
(I 1]
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Table 4. Proportion of Phosphorus Species in Total
Phospherus {(3)

Hydrolyzable
Phosphorus 70 22 78 59 44 82 63

Dissolved :
Orthephosphate 18 43 20 45 30 268 17

* 100% Because of inter-convertibilily of species and analytical
errors.
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The load of total phosphorus, as recorded al 51.%3, exceeded 5,000 1bs.
This station was sampled the most and therefore was used to
determine the contribution of solutes from the other drainages (Figure
4). Only six percent of the total phosphorus load was contributed by
Lapwai Creek above Winchester Lake, another 15% came from Nucrag,
while 79 of the total estimated load was present by S5t.¥3
downstream. Rock Creek contributed 26% of the load of Mission Creek.

Eighty-six percent of the total hydrolyzable phosphorus was
present at St.*3, but only 15% and 5% were donated by Nucrag and
Winchester, respectively. Major contributors to the orthophosphate
loads were provided by Nucrag (22%) and the area between St*3 and
*4 (428%).

Bacteria

YWaters designated as usable for primary contact recreation are
not to exceed fecal coliform colonies greater than 500/100 mi at any
time or a geometric mean of 50/100 m! based on five samples/30 days
{IDHW-DOE, 1985). The single day criterion was exceeded on one
sample date, March 11, 1986, at Mission Creek.

Fecal streptococcus to fecal coliform ratios greater than 0.7 may
be indicative of fecal contamination by warm-blooded animat . The
geometic mean of the ratios on Mission Creek was 1.4, and on Rock
Creek 0.6. On Lapwai Creek, the ratios were: 0.8 at St.#1; 1.3 at St.
#2;03 at S1.*%7; 0.6 at St.*3; and 0.9 at St.#4

Quality Assurance

Percent recovery, or accuracy, for suspended sediment, dissolved
orthophosphate, total nitrate, and total Kjeidahl nitrogen were within
9% of the true value (Table 5). Methods used to determine hydrolyzable
phosphorus tended to underestimate concentrations by 20%. Total
phasphorus yras overestimated by 12% and total ammonia
overestimated by 20%.

Precision is expressed by the average relative range (Tabie 6).

-‘Yalues of total phosphorus concentrations were very precise with a
relative range of 0.0%. Total nitrite + nitrate, and total Kjeldahi
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Table 5.

Accuracy Estimates of Monitered Parameters®

STORET#

Parameter n Average 3 95338 Ci
Recovery

80154 Suspended

Sediment 13 954 1.2
00665 Total

Phosphorus as P 13 1128 29
70907 Crthophosphate as P 13 99.0 0.3
00669 Total Hydroiyzable

Phosphorus as P 13 80.0 45
00620 Total Nitrate as N 13 1039 3.5
Q0610 Total Ammonia as N 13 120.1 11.8
00625 Total Kjeldahl

Nitrogen as N 13 104.0 5.0
*  From Bauer (1985}
n = Mumber of sampies
Cl = Confidence Interval
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Table 6. Precision Estimates of Monitored Parameters

STORET *+  Parameter n Average Relative
Range {E)

80154 Suspended Sediment 10 34
00665 Total Phosphorus as P 10 0.0
70507 Orthophosphate as P 10 i5
00669 Total Hydreiyzabie

Phosphorus as P 10 79
00630 Total Nitrite +

Nitrate as N 11 10
00610 Total Ammonia as N ) a8
00625 Totat Kjeldahl

Nitrogen as N it 10
00076 Turbidity 6 32

n = Number of samples
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nitrogen as N, values were within 10%. Dissolved orthophosphate as P
concentrations showed 153% variability, suspended sediment 34%.
Total ammonia as N and total hydrolyzable phosphorus as P
concentrations had a wide range of variability at 58%, and 79%,
respectively.

DISCUSSIOM

Discharge

The erratic nature of flows in the Lapwai Creek drainage made
systematic monitoring difficult. The crest and staff gauges were
installed in an sitempt to gather information on peak discharge. Data
collected from these could only be compared since the Tast major
event due to the movement of bedioad material around the base of the
gauges.

Peak runoff events in Lapwai Creek normally occur when chinook
rains from the southwest rapidly meit the snowpack. The combination
of minimal forest cover, frozen soils that prevent percolation, steep
slopes that allow litile time for absorption, and the sudden onslaught
of warm west winds with heavy rain, ail contribute to the "fiashy”
nature of the watershed by reducing the hydraulic storage capacity.
This pattern is typical in the numerous drainages of the Palouse
region.

Localized thunderstorms make the contributions of flows by
specific subwatersheds variable. Winchester Lake mitigates the
effects of fluctuating discharges from the watershed above it. The
impact that the Nucrag drainage and the drainage to the north have on
the discharges is reflected by the increase in discharge recorded at
St.#3. Mucrag averaged 19% {range 10-60%) of the flow from the 13%
of the land above St.*3. The 6,500 acres in the drainage to the north
is similar in terrain and land use to the Nucrag drainage and com-
prises 22% of the watershed above St.*3. Given these parameters it is
estimated that this drainage would provide at least 33% of the
discharges recorded at 5t.*3. Discharges from Rock Creek contrib-
uted between 8% and 62% of the flows recorded at Mission Creek
during spring flows. The impoundments located at the head of Rock
Creek are too small to mitigate storm events. in late spring, Rock
Creek, Nucrag, and the Reubens drainages dry up completely.
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The peak flood event during the study occured on February 23,
1986. An inch and a half of precipitation fell in 24 hours at
winchester (N.0.A.A. 1986). The resultant flash-fleod scoured the
channel and cut into the road embankments. U.S.G.5. personnel
estimated the discharge at the Lapwai gauge to be 2,400 cfs. The
evidence left by the flood on the banks at St.#3 indicated that between
1,100 and 1,600 cfs roared through the canyon which typically carries
only 300-500 cfs during peak events. Mission Creek peaked between
. 600 and 900 cfs, which would be equivalent to a ten-year fiood event.

Periods of minimum fiows usually occur from early May to
January. Discharges may drop to as iow as 1 cfs in tate Juily and
slowly rise to 20-30 cfs with the advent of the fall rains. Occasional
thunderstorms will augment these Tow flows with brief flash-floods
lasting 1 to 3 days.

The records of discharge from the U.5.6.5. gauging station at
Lapwai are incomplete. Sudden fluctuations in water levels, freezing,
or instrument failure have disrupted the flow record. Two such blanks
are evident in the provisional data from the US.6.5. The first was a
one day disruption the last of November,1985; the other was from
February 22, to March 6, 1986 following the ten-uear flood event
{U.S.6.5. 1986). Flow estimations were calculated from field
observations and the Manning equation.

Suspended Sediment

Most of the soil loss in the Mission/Lapwai drainage occurs during
the spring runoffs and thunderstorms {(Appendix B1-7). The April 2,
1986 storm accounted for 90% of the total sediment l0ad recorded
during the study. Estimates of the February 23, 1966 storm are
between 1,800 - 7,000 tons of sediment exported.

The concentrations of suspended sediment in a sample may be
affected by several factors. These include: variability in sampling
techniques; source of discharge, since snowmelt may suspend less soil
particles than rainwater; stream velocity, which aliows more settling
time or resuspension of particies; timing of sample collection, since
more sediment is carried before the peak than after; and the lack of
data from peak events. Any of these factors may explain the observed
decrease of suspended sedimeni concentrations between St. #3 and 5t.
=4
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The data coliected from St. #3, midway down Lapwai Creek, was
used as a reference point for comparing the watersheds because of the
compteteness of the data. An interesting trend may be seen by
examining the data. Winchester Lake, Mud Springs, and several smali
stock watering ponds on Rock Creek, act as settling basins by reducing
the sediment load in the runeff from these areas. Less than one
percent of the daily suspended sediment load was present below
Winchester Lake. Nucrag added only a proportion equal to its relative
size. The 1and area between St.#2 and #*3 is 43% of the upper Lapwai
drainage, but contributed 653% of the sediment load.

A comparison of flows and sediment loading was made between
Mission and Lapwai drainages. Mission Creek is a slightly larger
grainage but provided less sediment. Rock Creek contributed less
sediment for its size because of the settiing basins at the head of the
drainage. This reduction is reflected in the Mission Creek data.

All of the suspended sediment does not originate from land
surfaces. An estimated 5% comes from erosion of the stream banks
(U.S.D.A. 1980). This is dependent upon the morphology and stability of
the stream channel. A stream reach and channel stability survey
completed on Mission Creek concluded that the channel is in fair
condition with an index number of 90. & range of 77-114 is considered
to be fair, and indicates that the section is not able to withstand
sudden fluctuations in discharge without scouring of the channel and
sloughing of the banks {S.C.S., 1985). Most of the stream bed below
wWinchester Lake was straighiened and channeiized when the read was
placed dewn Culdesac canyon. There are sections of the stream banks
that are unprotected by vegetation or riprap that are likely to
contribute more sediment than the more protected areas.

Bedload is the particulate and substrate material contained in the
bottom three inches of the water column (Clark, 1985). Size of the
material is governed by the geology and morphology of the streambed,
and in the Lapwai area may be as large as two feet in diameter.
Studies have shown that 6-10% of the total sediment load is moved as
bedload, and 40% of the bedicad is delivered to the Clearwater River in
one year (USG.S., 1980). These figures yield estimates of at least
84~ 140 tons of bedload being moved for the days monitored at St #3.
This is considered ta be a conservative estimate because of the
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intense velocities of the stream during the peak floods. Most of the
bedload is moved during these times. A graphic iliustration was the
rechannelization evident after the February 23, 1986 storm. Bedload
deposits occluded one 4.5 foot culvert, partially buried another and
reopened a third. An estimate of 200~300 tons of material were
redeposited at this one site.

Mitrogen

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

Winchester Lake is rapidly eutrophying because of excess nutrient
loading. The additional nitrogen and phosphorus added to the system
are being recycled in the lake by the biomass. The oxygen demand,
placed upon the lake by the biomass, and thermal stratification then
lead to anoxic conditions which are conducive to the ammonification
process (Moeller, 1986). The anaerobic conditions which exist at the
bottom of Winchester Lake convert the avaiiable nitrogen into
ammonia, contributing greatiy to the 32 tons exported from the lake,
There are unknown guantities of nutrients contributed by the treated
- municipal wastewater of Winchester that is discharged over land
between the dam and St. *2. This may also contribute to the elevated
nutrient loads at 5St.*2. Aeration converts some of the ammonia to
nitrite and nitrate during its eight mile trek to Station *3.

Concentrations of the nitrite + nitrate complex showed a
downward seasenal trend, with higher concentrations in the early
spring (Figure 5). This is consistent with the water soluble
characteristics of the complex, and the ease with which it is leached
from the soil. Unusually high concentrations of the nitrite + nitrate
complex were evident at St. #7 early in the spring.
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FIGURE 5. NITRITE + NITRATE CONCENTRATIONS AT
LAPWAL CREEK, ST.#3
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The concentrations decreased as spring runoff receded, indicating
suface origin of the complex. The criterion of 10 mg/L of nitrate, set
for drinking water, was exceeded six times at 5t. #7, at Nucrag. No
samples from the other stations exceeded the criterion {Appendix
A1-7).

Inorganic nitrogen concentrations were very high at the Nucrag
site, 5t. #7. Twenty-five percent of the total nitrite + nitrate
complex load of St.#*3 came from this drainage. Fertilizers are the
most likely source of the inorganic nitrogen, as there are few
domestic dwellings and only low density pasturing on the adjacent
riparian areas. Rock Creek also shows an unusually high contribution
of inorganic nitrogen io Mission Creek. The mean concentration of
nitrite + nitrate on Rock Creek was twice that of Mission Creek.

Phosphorus

Phosphorus is an essential element to plant growth, and, if not
present in sufficient quantities, is a limiting factor to maximum plant
production. Sources of phosphorus are natural deposits, fertilizers,
animal wastes, domestic wastewater, and decomposing erganic
material. An instream goal of 0.1 mg/L total phosphorus has been
suggested to prevent nuisance growth in flowing waters not
discharging directly to lakes or impoundments (Mackenthun, 1973).
This criterion was exceeded on each sample date at ail stations.

Analysis for total phosphorus includes ail the phosphorus present
in the sampie regardless of form. Included are otrganically bound
phosphates, condensed phosphates, and orthophosphates. Dissolved
orthophosphate refers to a water soluble form of phosphate available
for biological uptake. Hydrolyzable phosphorus is the fraction of
phosphorus convertible to orthophosphate.

The differences in proportiens of the various phosphorus
componenis may be related to the concentrations of suspended
sediment. A source of hydroiyzable phosphorus is organic particies. If
8 sampie has less suspended particles, less hydrolyzable phosphorus
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will be present, therefore dissolved orthophosphate will then make up
a larger proportion of the total phosphorus. An explanation for the
increase in orthophosphate concentrations during periods of low fiows
could be that the deposits of orthophosphates, stored in the perched
groundvrater, are diluted by the runoff.

Phosphorus concentrations and loading are typically event refated
{Appendix Bi-7).. The phosphorus ion has an affinity for the positively
charged soil particles, particularly the clays. The erosion of the soil
then transports the phosphorus 1o the stream. Therefore an increase in
suspended sediment concentrations was associated with increased
total phosphorus concentrations (Figure 6).

Each watershed contributed a proportion of the phosphorus load in
approximate relationship to its size (Figure 4). The exception was &
disproportionate increase at St. #3, which possibly originated from
the Reubens area.

Mean concentrations of total phesphorus increased between the
upper 5t.#2, and 5t.#3 {midway to Culdesac) but decreased at 5t.¥4
below Culdesac ( Appendix A1-7). This followed the trend established
by the suspended sediment concentrations. St.*7 {at Nucrag) had the
greatest concentrations of total phosphorus on all sampling dates,
except on April 2, 1985 when S51.#3 was the greatest. This was due 1o
the high suspended sediment concentration (1619 mg/L) present in the
aApril Znd sample at 5t.%3.

Total Kjeldaht nitrogen and hydrolyzable phosphorus are both
byproducts of organic matter decomposition. The elevated levels of
these two constituents indicates that the source of the elevated mean
concentration exhibited at St.*7 may be organic debris.

The eutrophication of Winchester Lake has been partiy attributed
to the phosphorus iocads present. The phosphorus is recycled internally
by the biomass and is entrained in the sediments in the bottom of the
lake. Total phosphorus concentrations should net exceed 0.025 mg/L
within a lake or reservoir (Mackenthun, 1973). Mean total phosphorus
concentration in the euphotic zone of Winchester Lake was 0.14 mg/L,
and in the waters directly overlying the sediments it was 0.33 mg/L
(Moeller, 1986).
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FIGURE 6. SUSPENDED SEDIMENT AND TOTAL PHOSPHORUS
CONCENTRATIONS AT ST.#3
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Bacteria

Monitoring for bacterial contamination has been a standard water
guality procedure to indicate potential contamination and possible
presence of other disease~causing organisms. Two factors that may
elevate the number of colonies present in samples are heavy runoff
from areas where livestock are contained and warm water temper—
atures that will accelerate the growth rate of bacteria. Both factors
probably affected the observed counts.

Ratios of fecal coliform/fecal streptococcus indicate that fecal
contamination fram cattle is the most iikely source of bacteria. In
general, ratios greater than 0.7 were exceeded only during periods of
runoff at most stations, indicating that runoff from pastures and
feediots are probably the source.

Mission Creek showed the most consistent colony counts of
bacteria, and may exceed |daho Water Quality Standards for primary
contact recreation throughout the year. Lapwai Creek showed
occasional perieds of high bacterial contamination and may exceed the
criterion for short periods of time. Geometric means of the ratios
exceeded 0.7 above Winchester Lake, and at the last station below
Culdesac.
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1. Designated beneficial uses, as defined by daho Water Quality
Standards, are adversely affected by the influx of solutes from
nonpaint sources. Primary contaminants are suspended sediment, total
phosphorus, nitrite + nitrate, ammonia, and fecal coliforms.

2. The majority of the sediment and nutrient influzes are the
products of rainstorm events and snowmeit. A reduced hydraulic
storage capacity makes this stream susceptible to flash floods.

3. Winchester Lake, Mud Springs and small impsundments on Rock
Creek are effective settling basins. Considerable amounts of sediment
are trapped behind these impoundments.

4. The phosphorus and nitrogen 1oads entering Winchester Lake have
been identified as leading causes of the eutrophication of the lake.

3. Excess ammonia from Winchester Lake is due to the anoxic
conditions, created by eutrophication, converting available nitrogen to
ammonia. :

6. The presence of settling basins near the headwaters of Rock
Creek drainage reduced the sediment load and may have increased the
nitrate + nitrite concentrations from the drainage. This had an impact
on the nutrient loads of Mission Creek.

7. The drainage designated as ‘Nucrag’ contributed to Lapwai Creek
disproportionate loads of nitrite + nitrates and orthophosphates
compared to its relative size. The greatest concenirations of total
phosphorus and inorganic nitrogen were recorded at this station.

8. Cattle are the likely source of hacterial contamination above
Winchester Lake, below St.#3, and in the Mission Creek drainage.

9. The rechanneling of the stream beds has had some negative
impacts on bank stability. Straightening of the channel has resulted in
increased velocity, reduced the pool/riffie ratio necessary for prime
anadromous fishery habitat, and increased the erosive action oh banks.

10. Flash floods result in movement of massive amounts of bedload
material. ‘
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RECOMMENDAT IONS

1. An Agricultural Nonpoint Source Pollution Abatement Program
targeted to implement Best Management Practices should mitigate
some of the impacts of agriculture on water quality on Mission and
Lapwai Creeks.

2. Animpiementation plan submitted by the Lewis S.W.C.D. should
emphasize:

A) Reduction of soil erosion from all critical acreages, in
particuiar the areas around Reubens and above Winchester
Lake.

B.) Reduction of the excessive phosphorus and nitrogen loads

from the drainages that are contributing to the eutrophication
of Winchester Lake;

C) Reduction of the excess nitrite + nitrate loading from Nucrag
and Rock Creek drainages;

D) Mitigation of bacterial sources close to the streams on
Mission Creek;

E) Stabilization of all denuded banks;

F) Enhancement of all riparian areas.
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APPENDIX A 1,

MISSIOM/LAPWAI CREEK DATA

STORET # 2020244

STATION #1, at the Winchester Lake inlet
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APPENDIX A 2. MISSION/LAPWAT CREEK DATA
STORET # 2020115
STATION 42, at the Winchester Lake outfall
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v QUALITY CHECK S&MPLE { MEAN CALCULATED WITH "LESS THAN" VALUE
£ LOGARITHMIC MEAN



APPENDIX & 3.

MISSION/LAPWAI CREEK DATA

STORET # 2020247
STATION #2, at Lapwai Creek midway to Culdesac

_;T DATE : FLUN: T ICGNDl pH I NH3 IN07+ ITKN ;;QTALI HY”ROI DRT;E:_d 5. i:;;é-T;;E;C_T;;;:TT
El | ! 13 231 ! INO3 | b2t p 1 P04 | ! FSYREP.ICOLL.
TI | CF§ I €1 *C IS.U.] mg/limg/L img/LI ma/Ll mosL | masL dmgsL | MTU HH/7LEL P8/ 1L0

;—T QEKESESS? 15.9! 3.0;_;;£: 7. SEB_E;;T 3.03 19.55[ 0.21]-ETII;T-ETE;;T—;;TE? d?; SQ*E 15 E

2 : 63f04/85: 22.1i 3.0; 2?1: 8.210.6?2111.00:8.6?: D.I?i O.B?Bi U.D?Ii E.Si 1?; Ei % 35 ;

2 1#03/04/851 AﬁAi AAA: Aﬁé: AAA:U.GBB%?.Z& 50.61: 0.1?1 (0.013 0.0?41 -8.0: léi 2z ] 30 ?

2 ;*03/04/851 22.11 3.9; 2?1; 8.219.84819.13 :0.64: 0.181 0.83?: 0.0?2: 8.2; 17; 25 1 32 E

3 : 03/18/85{ ¢?01 2.5: 1?2: ?.2i0.05519.03 :1.?1; 0.461 0.250: 0.8791291.02 661 N i 81

4 ; 03/23/851 39.8: 5.0: 16?: 7.8:0.040:?.88 10.62: 0.13: 0.1202 0.8241 S.Ei 17; 2 ] 2 ;

3 ; 04/02/851 0300: ?.ﬂi 132: ?.3i0.140:6.68 }4.62: 2.391 1.43 : B.DSG: 1619i 389: g3 | 150 ;

7 i 84/18/85: 12.91 9.31 151} ?.910.1?4:3.64 10.551 0.18: 0.105: 0.089: (2.01 lc;- s : 3 ;

3 i 06/O5f851 ¢3B: i4.1 1261 7.910.055:1.34 :ﬂ.?Si 0.23: 8.06 : 0.143: h_.ﬂj 30] 2 ; AR ;

4 i 06/18/85: 3.0: 22.1 1421 8.?50.0?2:1.02 10.491 0.19: 0.05 : 0.114: 3.2i é; 3% ; 24 ?
19: 02518/86: 152: 0.5i 1611 6.91 'ﬁﬁﬁgil,i 11.41: 9.20: éﬂéﬂﬁ: 8.123; 14? ﬁéﬁl 123 : 124 é
11: 02/25!36; oBUU! 4.3: 1161 ?.110.112§6.93 11.141 0.401 0.2?41 Aﬁﬁﬁﬁi 501 Aﬁﬁi 144 } ag }
IEIUUB/II/SS: ﬁﬁﬁ: Aéﬁi AAA: AAA{D.O48;5.39 }0.?51 8.2 i AAAAAi AAAAA: 4: Aéﬁi A8 é 84 %
121 03/11/86: 31.5: 6.52 1651 ?.410.03354.92 iD.SS: 0.2 : 0.173: 0.108; 4Bi Aﬁﬁi {10 ; {19 %
121*03/11/865 31.5; 6.5: 165: ?.4:0.040:5.10 10.66} 0.2 i 0.1?35 0,108} 22: ﬁﬁﬁ; {in i {1 E
13: 04!08/86: ?.01 10.: 103: 8.0:0.108:2.46 :0.46: 6.2 : 0.144: 0.0?85 AAAi éﬁﬁ} 20 ; {1 E

I SARY ép DAT; ! ! | I ! ! ! ! ! l ! ] i
| AVERAGE! I 7.8 1431£7.410.08215.6 11.201 0.4 1 0.3171 0.0801 1791 85 | £31 ! €15 |
i MINIMUM: 3.0: 0.5: 103: 7.1:0.840i1.02 10.46: 0.1 i 0.04 : 6.024: <2.G: ‘ éi {10 : {1 i
: MAXiMUM: ¢308: 22‘{ 291: 8.7:0.1?4111.1 14.62: 2.39: 1.63 : 0.123: 161?5 3801 144 ; £50 i
[ ! | ! I ! ! P ! ! i l ! ! !
AfA UMREPORTED VALUES V' DATA COLLECTED BY SC€S PERSB&NEL

o ESTIMATED DISCHARGE ¥ MEAN FOR ALL DaTA COLLECTED ON THAT DAaTE

v GQUALITY CHECK SAMPLE { MEAN CALCULATED WITH "LESS THAN® UalUE

£ LOGARITHMILC MEAN
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APPENDIX A& 4. MISSION/LAPWAI CREEK DATA

STORET # 2020113
STATION #4, at Lapwai Creek beiow Culdesac

-;T DATE I FLDMI T ICUNDI pH I MH3 IN02+ ITK;-:TGTQLI HYDRDI GRTHDI S.S.ITURB.IFECQL I;ECQLI
£l f i 13 251 | IND3 | P p | P04 | ! [5TREP.!COLI.
TI t CFS | °C | °C 15.U.1 mg/Limg/L Img/Ll mg/L!l mg/L | mg/L Img/L 1 MTU 18/,1L 187,101

e b + b + + + + + + B B e 1
H : 027257851 34.41 5.71 1901 7.510.10513.29 10.6861 0.221 9.1137 0.i0 : 20.3: 2?5 a7 I

2 ; 03/84/851 32.11 4.8: 29Gi 8.8:0.031:6.23 IG.43I 0.141 (0.011 0.8911 8.5; 14; 30 E 15 E

2 IJU3/04K85: éﬁéi Aﬁhi Aﬁﬁi Aﬁﬁ:ﬂ.10316.49 10.54: 0.1?: 0.04 2 0.865; ?.SI 15I AAA I Tt I

2 iI*EIS/IM/BS; 32.III 4.8: 2901 8.010.06?§6.36 :0.481 [2.1611 D.BSSII G.D?SII 8.211 ‘ 14EI 30 II 15 I

3 : U3/18/35§ISU.U§ 6.5: 204: ?.3:0.06818.4? ;1.2?: ﬂ.32: B.ISI; 9.0?2: 82.02 44: 73 % 181 i

4 : 03/28/85j 62.3: ?.ﬂi 1841 ?.5:0.02016.42 :0.55; B.ISI B.I?SI O.GBII iﬂ.OI 161 40 I 17 I

7 : 04/18/85: 33.?1 9.35 1?65 7.620.098:3.73 10.605 0.1?1 0.1021 0.0?8; é.EI 12; & i 40 :

4 ; ﬁd/leSSI S.Ii 20.1 173: ?.850.054:0.993:0.48: U.iB: 0.04 L ﬁ.U?B: 2.61 3= S35 I 110 ;
12;U03/11/86: AAA: Aﬁﬁi QAA: QAA:0.048:5.54 }0.63: 0.2 : 0.1581 0.118: <21 AAA; BAA 1 AR %
12; 03/11/861 51.3: 8.31 1?11 ?.8:0.048:5.55 10.691 0.2 : 0.1?9: 0.133: 2.81 ﬁéﬁ! 20 1 110 I
121«03!11/86: éﬁA: AAAI ﬁﬁﬁ: AAAIB.B48:5.9I :0.641 0.2 ; Aﬁﬁﬁé: Aﬁéﬁéi 4.01 ﬁﬁﬁi AAA i AAA ;
12:*03/11/86: 51.3: 8.31 1?11 ?.810.04815.67 10.651 0.2 : 0.168: 0.1262 2.?1 Aﬁﬁ! 20 : {1a ;
13I 04/08/861 il.?: 12.1 léﬂi ?.?:0.13723.50 16.305 0.2 : 0.151; 0.103; 61 AQA: &3 ? 24 I
13:¢U4/08/86: Aﬁé: AAA: Aﬁﬁi AAAIG.142I3.21 :0.301 0.2 I 0.14?: 0.1161 61 AAA; ARA ; AAA }

13}*04/08/86: 11.9; 12.: 160: 7.?10.14053.36 :0.301 0.2 I 0.149: B.llﬂ: 61 AAAI 63 i 34 ;

! . EF DATL I | | ! I ! ! I I ! | ! !
I AVERAGE! 46.41 9.91 1801£7.410.07514,79 I0.441 0.2 1 0.1181 0.091 171 71 | £47 | £47 |
i MINIMUMI S.I: 4,SI 1601 ?.3:0.020:0.99310.30: U.ISI 0.04 I U.DBI: 2.65 3; 20 i 10 I
I MﬂXIMUM: 13OI 20.: 29Di 8.010.14058.4? :1.2?: 0.32; 0.168: 0.126: 82.Ui 44! 73 I 181 :
l f i f I l | I | l ! l ! I I [
APA  UNREPORTED VALUES V'  DATA COLLECTED BY SCS PERSCNNEL

g, @

ESTIMATED DISCHARGE
QUALITY CHECK SAMPLE
LOGARITHMIC MEAN

# MEAN FOR ALL.DATA COLLECTED ON THAT DATE

¢ MEAN CALCULATED WITH °"LESS THAN® VaLUE
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APPENDIX A& 5. MISSION/LAPWAI CREEK DATA
STORET # 2020248
STATION #5, at Rock Creek near the Mouth

e + + + + + + + ; + b e Fmmm fmmmmm S
5! DATE | FLOWE T ICONDI pH | NH2 INO2+ [TKM ITOTAL! HYDRO! ORTHO! S.S5.1TURE,IFECAL irFECaL!
El I | 9 251 ! INO3 | I P 1 p | PO4 | J [ETRER.ICOLI.
T I CFS 1 °C | °C I18.U.! mg/Llmg/L Img/L] mgs/Ll mg/L | masL imgsL | NTU [8#/,1L 187000
- + } + + + + + b + + fommeep e $m e o +
1 T 062/25/851 4.Ui 4,1t 1231 7,910.08812.24 10.581 0.201 0.1 | 0.03%1 1?.6? 21? 40 1 49 ?
2 5 53/04/85: 4.61 6.61 1061 8.010.04I53.6? 20.191 0.111 <0.011 0.0461 4.6: !2? ? % 14 }
3 : 03/18/85; 29.15 5.1: 1241 ?.310.029:8.48 ;0.?21_0.16: 0.0185 0.0345 1?.SL i?? &4 } 48 E
4 : 03f26!85§ 26.05 4.6: 155: 7.510.06416.34 ;0.641 G.IBE O.UOBi U.UEBi ?.6: Pi 50 3 30 }
3 } 04/02f85:13i.05 3.21 111: ?.110.0?0:8.45 ;0.951 8.31: 0.24 : 0.02 i 54.0i 44? 40 ; 20 E
é : 04/09/852 32.8: 11.: 114: ?.310.84815.29 ;0.561 0.15: 0.12 i 0.0391 10.2; 26}' 297 E 23 ;
7 1 84/18/85: 6.51 8.35 120; ?.?;0.03813.59 50.3?: 0.111 0.0321 D.U?SE (2.81 10; 42 E 73 E
8 : 06/05f851 AAA: 14.: 1235 ?.9: AAA:AAAAﬁi Aéﬁz Aﬂﬁﬁ} AAAAA: AA&AA; AAAE Aﬁﬁi BAG } i }
? ; 06/18/85; 2.4: 13.1 1431 ?.?50.054§1.06 18.495 8.12; 0.01 1 0.0?81 5.4} 41 5% % g7 %
! SRy gF DﬁT; i I I [ ! ! ! I ! ! I ! {
| AVERAGEL 24.3! 8.0 1251£7.410.05714.38%9 10.42] 0.14] 0.0711 0.048! 15| 181 £78 | £45 |
| ;
i MINIMUH; 2.4: 3.2; 1&6: 7.1:0.82911.06 ;G.S?i 0.101 <0.Dli 0.02 i <2.U; 41 ? % 20 E
: MAXIMUH: 131: 13.; 155: 8.0:0.08813.48 §0.95: 0.311 0.2 i 0.0?81 54.0i 441 340 ; g3 Z
I ! ! ! l ! l I [ ! ! i ! ! i ‘

AfA  UNREPORTED UALUES \' DATA COLLECTED BY SCS PERSOMNEL

g e

ESTIMATED DISCHARGE
QUALITY CHECK SAMPLE
LOGARITHMIC MEAN

* MEAM FOR ALL DATA COLLECTED ON THAT DATE

{ MEAN CALCULATED WITH "LESS THAN® VALUE
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APPENDIX A &, MISSION/LAPWAI CREEK DATA

STORET # 2020249
STATION #4, at Mission Creek,1.4 Miles from the Mouth

-4 + + fmmmrpmm e + -+ -t -+ + ; $wmm +
S| DATE | FLOWI T ICOND! pH I NH3 INO2+ ITKM ITOTAL! HYDROI ORTHO! 3.5.!TURB.IFECAL [FECAL:
El l ! 13 251 ! INDO3 ! PO op 1 P4 ! |STREP, ICDLI.
Ti { CFS t °C | °C IS.U.I mg/Lima/L Img/Ll mo/Ll mogrsL [ mgsL img/L | NTU 187,10 !#f'.li..i

;“T“EE/ES/SSi 40.8} 40.1 149i 8.210.049i2.18 ;6.911 D.BII_BT;;-: 0.0?2} 65.27 34; 270 3—;;;—5

2 1 93/04/855 2?.55 2.2: iB?i 8.210.11953.28 10.421 0.185 <0.01; 0;373; Eﬁ.éi 21; 130 E 311 %

2 1403/04/855 Aﬁéi AAA: ﬁéé: nﬁA10.039i3.15 :9.401 0.18= 0.0391 0.0635 1?.1% 253 BAA E AAR }

2 i*03!04/BSi 29.5i 2.2; 18?: 3.2:0.0?813.22 10.41: 0.18i 3.9245 0.0632 19,8; 212 B84 ; ftatel E

3 : 03/18/851 58.41 6.2: 1221 ?.510.02614.04 58.891 0.24L 0.1061 0.8161 50.42 321 43 E 214 ?

4 i 03/26!85: 104; 4.81 1681 ?.510.888;4.68 10.9?i 0.23; 0.0?6: 0.040; 58.01 261 310 ; 32¢ :

3 : 04/02/855 212§ 4.6: 1161 ?.210.068‘4.41 ;1.151 0.3?i 0.22 5 0.0562125.81 ?Ei 300 i 20 é

§ i 04/09/855 22?5 11.: 91: 2.310.162:2.59 :0.?01 0.285 0.17 i D.Iﬁ?i 30.8: Séi 23 1 g3 }

7 1 04/18/85: ?8: 9.0; 91; ?.610.12910.71 %U.?I: 0.241 g.12 i 0.8821 16.01 441 5t % 2 ;

8 : 06/051851 0301 15.1 115: ?.740.09610.50950.63& 0.16: 0.05 L D.GBSL 29.3? 2?% AR } AR i

? : 06/18/85: 12.5: ié.i 5551 8.310.05020.41010.481 0.131 Aﬁﬁééi 0.0263 9.4: 151 77 ? 28 ?
101 02/18/865 olSD: 0.5; 114: ?.l: Aﬁﬁi4.26 ;1.18: 0.301 Aéﬂﬁﬁi 0.0??} 26; Aﬁéi &2 ? 7 3
111 02f25/86: 480: 6.01 ?31 ?.?58.044:2.39 10.?!5 0.40: 0.286: AAAAA: 681 AAA: 36 ; 28 |
125U03/1i!86: ﬁAA; AAAi AAAi AAA10.04G:I.86 10.59: 0.2 g Aﬁéﬁﬁz QQAAA; 321 AAA; AA i AAE i
12II 03/11/86; 112: ?.lll 14éli ?.610.03251.?7 150.581 0.2 i G.lSéll 0.0392 3211 Aéﬁl! 120 iI 420 l%
121*03/I1/865 '112: ?.1; 146: ?.6:0.03651.82 :0.581 8.2 E 0.156; 0.089i 321 éﬁﬁi 120 1 520 1

¢

13; 04/98/861 21.91 14.5 ll?i 8.610.091:0.68?:0.44; 0.1 1 U.Iﬁﬁi U.USSi 6: éﬁﬁi 55 1 55 ;

! SUTRY ép DAT; ! ! f | ! ! i i ! b ! !
| AVERAGEI128.71 13.1 1241£7.710.07412.45 10.751 0.2 | 0.198! 0.0581 41t 39 | £8% | £12 !
; MINIMUM; I2.5: 0.51 911 ?.1:8.02610.41 :0.41? 6.1 i 0.024{ 0.016: 6; 15{ 23 ; 7 i
3 HAXIMUMI 4892 40.1 187: 8.650.16214.68 ;1.18; 0.401 0.286{ 0.08?1125.0? ?21 300 ; 420 }

! ! {

1 | i ! ! ] ! | ! ! ! i

AAA  UNREPORTED VALUES V DATA COLLECTED BY SCS PERSONNEL
¢ ESTIMATED DISCHARGE # MEAN FOR ALL DATA COLLECTED ON THAT DATE
v QUALITY CHECK SAMPLE { MEAN CALCULATED WITH "LESS THAN" VALUE
£ LOGARITHMIC MEAN
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APPENDIX & 7.

MISSION/LAPWAT CREEK DATA

STORET # 20202350
STATION #7,at Nucrag

e e B s et e EE L L et T + +- b o fom————
51 DATE | FLOW!I T ICONDI pH | NH3 INO2+ ITKN [TOTALI HYDRO! ORTHO! 5.S.ITURE.IFECAL
El i {19 Es NO3 I L P 1 p | PO4 | | {STREP.
Tl 1 CFS | °C | °C I8.U.1 mo/Limg/L Img/LI mg/Ll mg/L | mg/L Img/L | NTU f4/.1L

—tz -% b ————t o + fm———t + - e s o e
1 02/25/85] 1.91 2.01 1441 7.510.44812,88 10.751 0.271 0.148! 0.1041 201 311 570

2 i 03f04/85} 2.?1 1.0; 262: 8.010.044111.10:9.63: 0.1?5 0,023; 0.1905 13.9: 13i 02

3 ; osxxsfssi 14.7{ a.si 1?2i 7.4;0;342110.5 52.211 O.BZi 0.4955 0.0575 5992 1401 24

a i ﬁSfES/SSi 5.51 2.01 131: ?.650.022110.60:0.5?{ 0.131 0.1851 a.ulzi 15: 23? 4

5 : 04/02/85: 84.6: 9.01 133} ?.2:0.070:10.2 }3.111 1.27: 0.39‘1 0.061: susi 2801 180

7 1 04/18/35: 1.5: 7.22 1851 ?.910.0??{4.88 10.5?1 0.21; c.a99: 0.121: 9? 1?! 4

8 i 06/05/855 055 1.0: 173: ?.?19.23351.33 :1.121 n.asi 0.04 : a.254i 131 s01 440

? : 06/18/851 0.31 23.: 158i 7.7?0.05411.?5 io.q?: 0.231 0.03 i 0.15?} 11: 13: 4

10: 02/!8/86: 14.3: 0.5: 2?1: a.?i Aéﬁ:20.4 }1.31: u,én: AAAAAl 0.183: 48? Aﬁéi 22
11: 02/25/86: 33.0: s.ai 1421 ?.4:0.060211.6 11.241 0.40: 0.273: Aﬁﬁéﬁ! 251 ﬁﬁﬁ! 32

121U03/11/86: AAA? AAA: aAA: AAA1U.025;?.50 :0.?51 6.2 ; AAAAA: éﬁéﬂﬁz 2i Aﬂﬁ; AAA

12i 03!11/865 3.3: s.zi 1902 7.5‘0.0231?.13 20.93: 0.2 i 0.199: 0.1265 41 ﬁﬂﬁi (10

12:*03/11/861 3.31 5.1: 1901 ?.5?0.0251?.32 :0.345 0.2 1 0.1991 0.126} 3: éﬁé; {40
13i 04/08/86!' 0.4: ?.01 1501 8.010.046;3.52 10.36: 0.2 : 0.161: 0.111; ai asAl

s Ry gF DATA R | I | | | | |

| AVERAGE! 14.11 &.91 1621£7.610.10418.02 11,111 0.4 | 0.314] 0.0831 1321 95| £31
; MINIMUM} 0.3: 0.5: 133: 6.??0.022}1.33 50.35: 0.131 0.0231 0.0121 2: zai <19
5 HAXIMUM: 34.5{ 23.1 2911 8.0:0.448:20.4 :10.65 2.21: 0.87 : 9.2641 835: 230: 590

ARA  UMREPORTED VALUES

! |

¢ ESTIMATED DISCHARGE
v QUALITY CHECK SAMPLE
£ LOGARITHMIC MEAN

[ I ! !

!

YV DATA COLLECTED BY SCS PERSCNNEL

% MEAN FOR ALL DATA COLLECTED ON THAT DATE

{ MEAN CALCULATED WITH “LESS THAN® VALUE

39
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APPENDIX B 1., MISSION/LAPWAI CREEK NUTRIENT LOADS

STATION #{,at the Winchester Lake inlet

Fmmmmt + + + + + ——t— + e +
'S 1 DATE IFLOW | §.5. | NH3  iNGZ + NO2ITINGRGANICI T.P. PT.H.PE. I QRO
1 E I ! f Loab | .oaD | LoaD | N LOaD I L0AD | LOAD | LPAD
b T | CFS ITONS/DAY | LBS/DAY | LBS/DaY | LBS/DAY | LBS/DAY 1 LBS/DaY | LBS/DAY
+ * + + + ¥ + + + bom
3 1 03/18/851 4.1 0.4 1 a | 71 i 71 | 4 | 3 ! {1
! ] 1 N i ] | ! !
4 | 03/28/831 8.7l 0.6 | 2 1 342 | 344 | 4 | AR <4
} | I { | i I [ ]
5 1| 04/02/851 40.71 23.7 | i1¢ 1840 | 1859 | 110 | 82 | 1]
i I | | ! ] } I ]
7 | B4s/18/851 4.41 0.2 | 2 1 22 | 24 | 4 | 3 | ¢4
I i i t | | [ i !
? | 087187851 0.41 .1 | {1 1 11 11 1 1 <1 i {1
i i l i ! i [ 1 |
12 1%03/11/861 4.11 0.2 | 3 i 83 | 48 | 7 1 4 | 2
| ! I | I { ! ! !
13 | 04087841 1.2 2.2 | 3 | 71 10 | {1 1 <1 I (!
| ! ! I [ i i [ |
SUMMARY OF DATA
' ! TOTALI ! 25.3 | 29 | 2346 | 2379 | 133 1 73 i 14
! 1 I { | I [ ! | [
| FoOMINIMUM!  0.41 .1 1 {1 1 1 1 | {1 1 {1 ] <1
! ! ! ] | ! I | i I
I i MAXIMUuMI 40.7! 23.7 | 1 1 1846 1 1839 | 110 | 62 | i€
t } i | ! | ! J

| !

% MEAN FOR ALL DATA COLLECTED ON THAT DATE N=2
® ESTIMATED DISCHARGE
Afn UNREPORTED DATA
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APPENDIX B 2. MISSION/LAPWAT CREEK NUTRIENT LOADS

STATION #2,at the Winchester Lake outfall

+ + + + + $= + + + - fmmmmmmm +
| § | DATE IFLOW ! 5.5, | NH3 IND2 + NO3IINORGAMIC! T.P. 1 T.H.P, § 0OPO4 |
I E | [ I LOAD | LOAD I LOAD I NLOGAD | LOAD 1 LOAD PoLBAD i
I'T | 1. CFS ITONS/DAY | LBS/DAY | LBS/DAY | LBS/DAY | LBS/DAY | LBS/DAY | LBS/DAY |
+ + + + + + + + + —F o m—— *
b4 | 03/28/851 3.41 (0.1 | 2 | 3% 1 41 | 3 | 3 a4
! ! [ f i ! [ ! I ' !
IS | 047027851 1141 2.2 1 170 1 1070 1 1240 | 117 1 98 1 1!
l l I ! ! | ! ! [ ! '
b7 1047187851 1.01  <0.1 | I 18 | 12 3 | 2z 1 1
I ! | I ! ' ! i I [ f !
19 106187831 1.1 0.1 | S | 13 | 18 | 4 | N 3 |
| I | ! ! I I I ! I I
[ 10 1 027187881 8.81 0.3 | AR 47 | 47 | 14 | e |
! f [ l | ! I ! i [ I
I 11 1 02/25/881 +1001 .1 39 | 1290 1 1329 | 120 | 37 AsA |
! ! | | o i ! ! ! J |
I 12 1%03/11/861 2.8l 0.1 1 5 | 32 | 37 | é | 4 2
! ! ! [ I I | I ! ! !
| 13 1 04/08/851 3.11 0.3 | 8 1 44 | 32 1 8 | 1 4 1
! I ! ! ! ! I I | I -
SUMMARY OF DATA
! [ TOTALL ! 4.3 1 230 ! 2553 | 2783 | 275 | 171 1 27
[ I l | i i [ [ ! I [
! I OMINIMME 1.01 0.1 | a1 13 i8 | 3 1 t S I
I [ ! ! { I ! [ I ! !
{ I MAXIMUWMI 1141 4 | 170 | 1290 | 1329 | 120 ! 8 RN
[ | ! ! ! ! ! ! [ ! !
* - MEAN FOR ALL DATA COLLECTED ON THAT DATE N =2

4 ESTIMATED DISCHARGE
AdA  UNREPORTED DATA
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APPENDIX B 3.

STATION #3,at Lapwai Creek midway to Culdesac

MISSION/LAPWAL CREEK NUTRIENT LOADS

5

+

e o o ——

-+

T g ‘l DATE 1FLG!.:.| TI 8.5, TE NH3 TINDZ + NOBTHNURGANIC‘I T.P. | T.H.P. Q/pPida
1 E | ! | LDAD 1 LOAD | LOAD I NLOAD [ LCAD | LOAD PoLoAD !
N | CFS ITONS/DAY | LBS/DAY | LBS/DAY | LBS/DAY | LBS/DAY | LBS/DAY [ LBS/DAY !
+ + + + + + ¥ i -+ o ——t
P11 02/25/851 15.91 0.8 1 5 1 266 | 265 | 18 | g | R
II 2 ll*ﬂ3/04f85tl 22.1II 0.5 [I é I! 1099 lI 1100 II 21 lI 3 ll ? i'
Il 3 Il UB/IB!BSIE ¢90|i 48.8 li 27 I! 4380 !E 4400 II 223 El 121 il 34 l‘
l! 4 iI 03/28/85II 39.8: 0.4 : 9 El 1490 II 1700 ]1 28 IE 26 lI 5 ]1
: 5 lI 04/02/851 ¢300: 1300 i[ 226 ii 10800 il 11024 II 3840 Il 2640 i an ]!
1E 7 i[ 04!18!’85'! 12.9ll 0.1 II 12 Il 233 ]I 265 !f 12 El 7 ll é ll
[E 8 !I 06/05/85; 0305 3.6 : ? ; 220 II 230 ]l 37 1l 18 IE 23 II
Ii ? : 06/18/852 B.OII 0.1 iI f II 16 lI 17 Ii 3 ]! {1 lI 2 ?
i o ; 02/18/8611 152: 8.7 1I ARA ]I 9094 II 9094 i 164 Ii ARA il 101 :
I| it ; 02/25,/86’! 4300: 40 il 181 i 11200 iI 11381 i 430 : 440 1! AAA il
I| 12 :*03/“/86'! 31.5: 1.9 !I 7 II 864 I| 873 [l 34 ; 29 1% 12 ]l
Il 13 II 04/08/861 7.alz AR I! 4 'I ?3 1E 97 [I 8 Il 5 !I 4 I[
.
]SLR"MLRY OF DAT}-‘( ! | | | | | | |
! ! TOTALI I 14006 | 487 | 40000 | 40400 | 5080 | 3300 I 290 !
II 1{ MINIMLNII S.BII 8.1 ; 1 I! 14 ]I | 17 II 3 fI (1 ‘! 2 IE
I] II MAXIMLNi o3UUII 1300 i 224 ; 11200 Il 11381 1I 3840 II 2540 'l 101 II
f ! ! I i ! ! I ! I [
* MEAN FOR ALL DATA COLLECTED ON THAT DATE N=2

2 ESTIMATED DISCHARGE

AR UNREPORTED DATA
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APPENDIX B 4. MISSION/LAPWALI CREEK NUTRIENT LOADS

STATION #4,at Lapwai Creek below Culdesac

:—;——T DATE ;FLGM ; 5.8. ;_--;;;-__TNUE + NOB[INURGANIC;“ﬂ;,P. ;__;?;?;__-
P E I - I L0AD I LOAD 1 LOAD [ N LOAD | LOAD | LOAD

FT | CFS I[TONS/DAY | LBS/DAY | LBS/DAY | LBS/DAY | LBS/DAY 1 LBS/DAY

+ + + +-~ + + + + + e
I'1 1 02/25/851 34.41 2.0 | 21 | '545 | &84 1 43 | 22

: 2 :*G3I04/85; 32.1: 0.7 : 8 ; 758 : 764 : i9 : 4

: 3 : 03/18/85:138.0: 28.8 : 43 : 5930 ; 5978 ; 224 : 92

: 4 : 03/28/85: 62.3; 1.7 : 7 : 2140 : 2167 : 30 : 42

: 7 : 04/18/85; 33.7: 0.4 ; 18 : 878 : 494 : 3l : i8

: ? : 06/23!85; 5.1: 6.1 ; 2 : 27 ; 28 : S : 1

; 12 :*03/11/86: 51.3: 0.4 : 13 : 1570 { 1583 : 39 : 45

: 13 :*34/08/86: 11.9: 0.2 ; 9 : 214 ; 225 : 13 ; 10
ISUMH;RY OF DAT; | | | | | !

! ! TOTALI I 34.4 | 126 1 11984 1 12108 | 440 | 235

1 : HINIHUNi 5.1; 0.1 z 2 : 27 i 28 i 5 = 1

E E MAXIMUM: 130: 28.8 E 48 E 3930 } 5978 } 224 E 72

! i

* MEAN FOR ALL DATA COLLECTED ON THAT DATE
2 ESTIMATED DISCHARGE

AAY  UNREPORTED DATA

43

LOAD
LBS/DAY

_________ +

207
9
30
10
14
3

35

~J

143

(a3
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|
i
!
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!
!
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!
i
!
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i
i
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APPENDIX B 5., MISSICN/LAPWAL CREEK NUTRIENT LOADS
STATION #5,at Rock Creek near the Mouth
e o + + +-= - + pmmm e
1S | DATE IFLOW | 8.8, | NH3 IND2 + NO3!INORGANICI T.P.
I E | | ] LoAD I LCAD 1 LOAD I N LOARD | LOAD
FT o | CFS ITONS/DAY | LBS/DAY | LBS/DAY | LBS/DAY | LBS/DAY
+ + +=- + + + + ———p ——
It | 02/25/851 4.01 0.2 | 2 1 448 | sc | 4
: 2 : 03/04/85: 4.6f 0.1 ; S : 440 : 443 : 13
; 3 : 03/18/85; 29.1: 1.4 : 4 : 1330 ; 1334 : 25
; 4 } 03/26/85: 26.02 0.5 : @ : 888 : 897 : 14
: S : 04/02/85:131.0: 19.1 : 49 é 5970 : 4020 : 219
: é : 04/09/85; 32.8: 0.9 ; 8 ; 9335 : 243 : 27
: 7 : 04/18/85: 6.5: 0.1 : 1 } 124 : 127 : 4
: ¢ : 06%18/85: 2.4: 0.1 : <1 :- 14 : 14 : 2
ISUMM;RY oF DAT; l | | | I
( ! TOTALI boo22,1 | 72 1 9751 | 9830 | 308
‘ i MINIMUM: 2.4; 0.1 i (1 i 14 : 14 : 2
E E MﬁXIHUHi 131: 12,1 3 49.4 } 5970 E 4020 3 219

#
2

! I

MEAN FOR ALL DATA COLLECTED ON THAT DATE

ESTIMATED DI

SCHARGE

AAn UNREPORTED DATA

44
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APPENDIX B 4. MISSION/LAPWAI CREEK NUTRIENT LOADS

STATION #8,at Mission Lreek,!.4 Miles from the Mouth

T“;-“T DATE IFLDW T 8.8, E NHSD“_TNU2 + QBQTINDRGQNICT-";.P. ‘T T.H.P. ;-‘D’PG4
[ E | i i L0AD I LOAD | LDAD | N LOAD 1 LOAD | LCAD I LOAD
[T 1 | CFS ITONS/DAY ! LBS/DAY | LBS/DAY | LBS/DAY | LBS/DAY I LBS/DAY | LBS/DAY
$m———t + + + * + -+ $ommm +- :
i1 1 02/25/851 40.8| | 7.2 1 it 480 1 490 | 88 | a8 | té [
: 2 :*03/04/85; 29.5: 1.6 : 12 : 510 : 522 ; 29 : 4 : 1 E
; 3 : OSXiS/Bﬁ; 58.4; 7.9 : 8.2 : 1270 : 1280 ; 76 ; 33 : 3 f
: 4 : D3f26/85: 104: 16.3 : 49 : 2620 : 2670 : 130 : 54 ; 22 ;
: S : 04/02/85§ 212: 71.6 : &9 ; 5040 : Si10 : 423 : 251 : &4 :
: é : 04X09/95: 22?; 18.9 ; 200 : 3170 ; 3370 : 343 : 208 E 120 ;
; 7 : 04/18/85; ?B: 3.4 : 54 : 300 : 354 ; 101 ; S0 i 34 %
: 8 : 06/05/85: ¢30: 2.3 : 16 ; 82 : 98 { 24 : 8 ; 14 ;
: g { 06/18/85; 12.5: 6.3 i 3 : 28 i a1 : ? 1 AAE ; 2 ;
: 10 1 02/18/36§ 0130: ?.1 : ALA i 2980 ; 2980 : 210 : AAA ; 54 i
: 11 : 02!25/86: 4801 77.8 i 114 : 6180 t 6290 ; 1830 : 740 L AAA ;
i 12 :*03/11/86: 1121 2.7 : 22 1 1100 i 1120 ; 121 : 94 i 54 :
i 13 : 04/08/861 21.91 0.4 : ) 1 81 : 92 g 12 : 13 i &
i | | | I ! ! ! I f !
SUMMARY OF DATA
[ ! TOTALI ! 226.5 | 570 1 23840 | 21430 | 2578 | 1508 | 412 |
1 : HINIHUH: 12.5: 0.3 i 3 1 28 1 31 i 9 ; 4 i 2 :
E E MﬁXIMUM} 480: 77.8 3 200 } §180 E 6290 E 1030 L 740 E 130 1
| |

* MEAN FOR ALL DATA COLLECTED ON THAT DATE
2 ESTIMATED DISCHARGE
Afty  UNREPORTED DATA

45



APPENDIX B 7. MISSION/LAPWAL CREEK NUTRIENT LOADS

STATION #7,at Nucrag

Bt fmm——— S 3 e —5= + + R +
'S | DATE IFLOW | S8.8. | NH3 IND2 + NO3IINORGANICI T.P. { T.H.P. | 07PO4 |
VE ' | | LOAD | LOAD | LOAD I NLOAD t LOAD 1 LOAD { LOAD
Yo ! CFS ITONS/DAY | LBS/DAY ! LBS/DAY | LBS/DAY | LBS/DAY | LBS/DAY | LBS/DAY |
+ 4~ + + + + + $=—- + + m———
1 1 02/725/851 1.91 g.1t | 3 | 30 | 35 | 3 | 2 | i I
i { f 1 i | ! | ! 1 i
I 2 | 037047831 2.71  L0.1 | a i 140 tag | 3 | a4 21
I ! I I ! ! I 1 ! i !
13 1 063/18/851 14.71 24 | 3 | 840 | 843 | 43 | 3% | 4 |
! | | [ ! i i [ I [ f
I 4 1§ 037287831 5.5l 0.2 | {1 1 310 1 310 3 & §1 !
| i ! | | ! i | f ! I
15 | 04/02/851 84.41 184 | 3z 1 4650 I 4480 | 580 | 406 1 28 !
! ! f i I I ! ! ! t {
7 1 04/18/851 1.3 0.1 | {1 1 32 | 39 | 2 1 (O i I
f ! } I i I ! ! ! t !
1 8 1 08/05/851 951 A 6 | 3 | 42 | 10 | 11 P
! 1 ! } ! ! ! i | l [
19 1 08/18/851 0.31 (0.1 | a1 1 3 1 4 | 4 1 4 i !
I ] ! ! { ! I f i | !
I 10.1 02/18/861 14.8| 1.9 | AdA 1 14830 -1 1430 | 24 | AAA 15
! | I ! | | ! ! ] I {
I 11 1 02/25/861 33.01 2.2 | 11 1 2060 | 2070 | 2 B 49 1 ama
| I i | i i | ! ! ! i
I 12 1#03/11/861 3.3I 0.1 ! 1 |1 130 | 130 1 4 1 4 | 2]
I | | I | f i ! l I i
i 13 | 04/08/841 0.41 0.1 1 a1 g | 8 | {1 1 41 <1 [
! ! ! f ! | | i ' | !
SIMMARY OF DATA
! i TOTAL! I 213.3 | 63 | 9960 | 9940 | 770 | 310 ! &3 |
I [ ! i i } I | i ! I
| | MINIMUMI 0.3 0.1 1 11 3 | 4 1 (1 1 a1 {1 |
I ' ! | I ! | 1 ! I [
[ I MAXIMIM] 84.4! 184 | 32 | 4450 1| 4880 ! S8 i 408 | 28
! | | I ! I ! ! t

#* MEAN FOR ALL DATA COLLECTED ON THAT DATE
® ESTIMATED DISCHARGE
AfA UNREPORTED DATA

ABG
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