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HYDROLOGY AND HYDROCHEMISTRY FOR THE RICE CREEK WATERSHED 
OF THE WHITESHELL RESEARCH AREA 1986-90

by

G.A. Thorne, J.M. Laporte, D. Clarke

ABSTRACT

This report presents data and results of a hydrometeorological study 
carried out in the Rice Creek Watershed of the Whiteshell Research Area 
during 1986-90. Major water budget components, such as precipitation, 
runoff, groundwater, storage and evaporation, are evaluated and discussed. 
Mean annual precipitation was 544 mm, mean runoff was 101 mm, with evapo- 
transpiration as the residual being 443 mm. The steady-state groundwater 
component of runoff is estimated to be less than 2 mm/unit area, or less 
than 2^ of mean annual basin yield.

Water chemistry data for precipitation, surface waters and groundwaters are 
presented and the relative concentrations compared to provide information 
about sources of streamflow.

Data on a major storm event that provided precipitation with an estimated 
return period of over 100 a are presented. Also discussed are the effects 
of beaver deuns on the hydrology of a major tributary of the Rice Creek 
watershed.
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BYDROLOGIE ET BYDROCBIMIE DU BASSIN BYDROGRAPBIQUE DE RICE CREEK 

DE L'AIRE DE RECHERCHES DE VHITESHELL ENTRE 1986 ET 1990 

par 

G.A. Thorne, J.M. Laporte et D. Clarke 

RESUME 

On presente dans ce rapport les resultal~ d'une etude hydrometcorologique 
effectuee dans le bassin hydrographique de Rice Creek de l'Aire de 
Recherche de Vhiteshell. entre 1986 et 1990. On a evalue et examine les 
elements importants du bilan d'eau comme, par exemple, les precipitations, 
le ruissellement, les eaux souterraines, la retention et !'evaporation. 
Les pr~cipitations annuelles moyennes ont ete de 544 mm, le ruissellement 
moyen·de 101 mm, !'evapotranspiration etant done de 443 mm. L'element eaux 
souterraines en regime stationnaire du ruissellement est evalue a moins de 
2 mm/unite de surface ou moins de 2% du debit annuel moyen du bassin. 

On presente des renseignements sur la chimie de l'eau pour la precipita­
tion, les eaux superficielles et les eaux souterraines et on compare les 
concentrations relatives pour obtenir des renseignements au sujet des 
sources d'ecoulement d'eaux superficielles d'alimentation de cours d'eau. 

On presente aussi des renseignements au sujet d'un evenement important sous 
la forme d'un orage entrainant de precipitations qui se produirait a nou­
veau dans plus de 100 a. En outre, on examine les effets des barrages 
construits par les castors sur l'hydrologie d'un affluent principal du 
bassin hydrographique de Rice Creek. 

Service de Geoscience appliquee 
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Pinawa (Manitoba) ROE 1LO 
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1. INTRODUCTION 
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Hydrometeorology monitoring studies have been established by AECL Research 
as part of the Canadian Nuclear Fuel Vaste Management Program (CNFVHP) to 
gain a better understanding of surface and groundwater flow in Canadian 
Shield environments. Data are collected to quantify the various components 
of the hydrological budget and are used as input to geosphere models. 
Studies conducted since 1981 in the Vhiteshell Research Area in southeast­
ern Manitoba have been used to evaluate the interrelationship between 
precipitation, surface and shallow subsurface flow, evapotranspiration and 
shallow subsurface storage. 

Initially, most of the meteorological and hydrological investigation was 
centred at the Underground Research Laboratory (URL), located about 15 km 
northeast of AECL's Yhiteshell Laboratories. The site characterization 
program began in 1980 on the URL study area (4.8 km2 ) with borehole dril­
ling, geological mapping and hydrogeological investigations. Between 1984 
and 1991, a shaft and underground research facility have been developed to 
carry out geotechnical studies on plutonic rock. 

In 1986 the area of AECL's geotechnical study was expanded to cover a 
750-km2 area called the Vhiteshell Research Area (VRA). A regional-scale 
groundwater flow system study has been ongoing in the VRA since 1986. In 
selected block areas, called permit areas, more detailed investigations of 
surface and groundwater flow have been undertaken. Figure 1 shows the 
extent of the YRA, the location of the Rice Creek watershed, and the 
various smaller study areas within the VRA. 

The purpose of this report is to present hydrometeorological data collected 
in the Rice Creek watershed for the 1986-1990 period. Discussion and con­
clusions are provided on hydrological processes and the most important 
components of the hydrological budget for the watershed. Vater chemistry 
data on precipitation, surface waters and groundwater are compared and 
provide baseline watPr chemistry parameters, which are useful for determin­
ing sources of streamflow. 

2. THE RICE CREEK VATERSHED 

The Rice Creek Vatershed (150-km2 gauged area) (Figure 2) is about 50% 
low-lying swamp and peat-covered soil and about 50% Precambrian outcrop. 
The outcrop forms topographic highs and bedrock ridges, the highest of 
which are drainage divides with adjacent catchments. Local relief can be 
as much as 20 m and the total relief is about 35 m within the watershed. 

Depressions between outcrops are filled with predominantly clay or silt 
deposits of glacial or glaciolacustrine origin. Peat deposits overlie the 
unconsolidated materials of most of the low-lying areas. Drilling and 
field investigations have shown peat deposits lu be up to 1.5 m thick, hut 
at most locations the thickness is 0.5 m or less. In the topographic 
upland areas, shallow organic soils and sporadic peat accumulations occupy 
the shallow bedrock depressions. 
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FIGURE 2: Instrumentation and Location of Rice Creek Vatershed 
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Vegetation in the upland areas is sparse, with jack pine (Pinus banksiana) 
being the dominant tree species. Lichens and blueberry (Vaccinium 
augustifolium) are also common on the outcrop or shallow soils of the 
outcrop areas. In low-lying areas, organic deposits and more moisture 
provide favourable growing conditions for denser vegetation, consisting of 
trembling aspen (Populus tremuloides), alder (Alnus rugosa) and willow 
(Salix spp). In better drained areas where soil conditions are suitable, 
pockets of hardwoods such as elm (Ulmus americana L.), oak (Quercus 
macrocerpa), and ash (Franinus pennsylvania march) grow. 

The bedrock of the northern parts of the Rice Creek watershed consists of 
granites of the Lac du Bonnet batholith, whereas the bedrock of the central 
area of the watP.rshPn ~onsists of granitic gn~1ss~s. Tonalite ~nd/or 
lonalite gneisses underlie the southern parts of the watershed, which are 
drained by two major tributary streams to Rice Lake (Figure 1). 

In 1988 boreholes were drilled through the overburden deposits at seven 
locations on permit area F. At three of these drilling sites, NO-size 
cored boreholes wer e drilled to 3-5 m into bedrock. The maximum depth of 
overburden for the drilling locations of this study area is 17 m. The 
composition and stratigraphy of these deposits is consistent with other 
deposits in the VRA. The stratigraphy from bedrock to surface is: 

clayey silty till unit with a maximum depth of 1 m; 
discontinuous silty clay unit with laminations of very fine grain 
sand, plastic to crumbly or blocky, containing root holes and 
decomposed organics (on permit area F this unit varied from 
0.25 m to 6.75 min thickness); 
discontinuous clayey silt unit, 1 to 2 m in thickness, with 
laminations of very fine grain sand, at locations massive with 
occasional 1- to 3-cm-thick sand beds; 
discontinuous clay unit, 0.5 to 3.25 m thick where intersected by 
boreholes, with some sand, occasional silt nodules and iron 
staining on fractured surfaces; and 
Peat deposits, up to 0.5 m thick, predominant in low-lying areas. 

3. METEOROLOGICAL DATA - METHODS 

During the April to October period, precipit~tion within the Rice Creek 
watershed (Figure 2) is monitored with four manual rain gauges (Atmospheric 
Environment Type B). During this period occasional snow falls also contri­
bute to the annual precipitation total. The manual rain gauges are checked 
at a minimum of once each week and more often during major events such as 
thunderstorms. Rainfall accumulations between field visits are divided 
into individual precipitation events by correlation with a continuous 
recording precipitation gauge maintained at the URL. In 1990 Hay, a tip­
ping bucket rain gauge for measuring rainfall duration and intensity was 
installed in the Bear Creek sub-basin. Prior to 1990, the nearest continu­
ously recording precipitation gauge was . located at the URL lease area. 
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Snowfall accumulation is measured prior to snowmelt at two or three snow 
courses within the watershed. The snow course locations were chosen to be 
representative of topographic and vegetation conditions and still be 
readily accessible. Snowpack water equivalent (SVE) is determined by 
collecting 10 snow cores at approximately 30-m intervals over·a 300-m 
traverse. The individual depths and weights of the snow samples are 
recorded for each of the 10 sampling points to provide a mean snow water 
equivalent for the snow course. The snow water equivalent of the snowpack 
is taken as the mean of the results of all snow surveys taken within the 
watershed. 

4. HYDROLOGICAL DATA - METHODS 

In 1986 the area of geotechnical study (initially centred around the URL 
lease area and Dead Creek watershed) was expanded to cover regional-scale 
groundwater flow systems. At the same time hydrometeorological monitoring 
investigations, which prior to 1986 had been conducted in the Dead Creek 
watershed, were expanded into the Rice Creek watershed. A summary of 
hydrometeorological data for the 1982-89 period and conclusions about 
hydrological processes for the Dead Creek watershed have been provided by 
Thorne et al. (1991). 

Initially, reconnaissance surveys were made within the Rice Creek watershed 
to evaluate geological and geomorphological conditions. Suitable meteoro­
logical and hydrometric gauging sites were chosen to allow collection of 
representative data. Based on field observations, past experience and 
estimates of high and low flows for catchment areas, three hydrometric 
gauging and one lake-stage monitoring site were selected (Figure 2). 

At the outlet of Rice Creek, undesirable channel characteristics made it 
necessary to construct. the main creek hydrometric monitoring statipn 5 km 
upstream. At this .location, unfractured and flat-lying outcrop, along with 
stable channel banks, provided suitable conditions for constructing a 120° 
V-notch compound weir of concrete. Anchored to the concre:te weir ·is a 
stilling well with stream stage recorded using a Stevens A-71 float­
operated strip-chart recorder. 

At the Bear Creek outlet into Rice Lake, a much smaller concrete weir than 
that at the outlet of Rice Creek was constructed. To accommodate a wide 
range of flows, a 90° V-notch and corrugated steel sheet bypass were incor­
porated into the weir design. A stilling well and instrument shelter hous­
ing a Stevens A-71 float-operated recorder are used to obtain a continuous 
stream-stage record for the open-water period. 

Another weir was constructed from sheet metal near the outlet of Deer 
Creek. The low channel banks, minimal channel elevation decrease and 
swampy conditions made it necessary to construct a low-profile control. To 
prevent .underflow at the weir a curtain constructed of sheet metal was 
installed. in the stream bed at thls location. Stream stage was continu­
ously recorded during the open-water period with a Stevens A-71 float­
operated recorder housed in an instrument shelter mounted on a stilling 
well. 
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Rice Lake stage was recorded using instrumentation similar to the three 
other hydrometric gauging stations in the Rice Creek watershed. 

At all the hydrometric monitoring stations, a 1-m staff gauge fastened to 
the concrete weirs or iron rods were used to manually observe stream or 
lake-water levels. 

4.1 VINTER MEASUREMENTS OF STREAHFLOV 

Floats and water-level recorders are removed from the hydrometric gauging 
stations prior to freeze-up, which often starts in mid-November. They are 
serviced and replaced by mid-March before the spring melt begins. During 
the ice-cover period, stream discharge measurements are made with ~ cu~~ent 
veloo:::ity meter and wading l.'od or by measuring the hydraulic·head of flow 
tt.rough the V-notch weirs. These measurements are made at about weekly 
intervals. Hydrographs of daily mean discharge (Appendix B) are con­
structed from rating curves derived during openMwater periods and by inter­
polation between flow measurements during winter periods. 

4.2 HYDROCHEMISTRY SAMPLING 

Vater samples were collected on a regular basis at the Rice, Bear and Deer 
Creek hydrometric stations for the 1986-90 period. Also on a regular but 
less frequent interval, water samples were collected from Rice Lake at the 
stage monitoring station. 

Groundwater samples were collected from the shallow bedrock and overburden 
boreholes of permit area F within the Rice Creek watershed in 1991 
February. All samples were filtered and analyzed in the laboratory for 
concentrations of Na, K, Ca, Mg, Cl, N03 , S04 , HC03 ; their pH and conducti­
vity were also measured. The chemistry data for these samples are provided 
in Appendix D. 

5. RESULTS AND DISCUSSION 

The following sections provide results and discussion of hydrometeorologi­
cal processes and water budget components for the Rice Creek watershed. A 
section is included describing the water budget components for Rice Lake 
for 1986-87 during the open-water period. 

Accounts of events such as an intense storm of 1988 June and the effects of 
beaver activity on hydrology provide insight into natural processes. 
Hydrochemical data for groundwater, stream and lake waters, and precipita­
tion are summarized and used in developing an understanding of the movement 
and sources of streamflow within the Rice Creek watershed. 

5.1 PRECIPITATION 

The longest and most reliable climatological data record near the Rice 
Creek watershed is available from the VL climatological station, which has 
been in operation since 1964. The station is located about 20 km southwest 
of the westernmost Rice Creek drainage boundary. The long-term (1964-88) 
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mean annual precipitation recorded at the Vhiteshell climatological station 
is 562 mm (Johnston 1989): about 430 mm falls as rain and 132 mm (water 
equivalent) as snowfall. 

Since 1981, meteorological data, such as precipitation, temperature and 
relative humidity, have been collected at two locations on the URL lease 
area. A comparison of data for Vhiteshell, the URL lease area and the Rice 
Creek watershed can be used to supplement and describe hydrometeorological 
conditions for .the Rice Creek Vatershed for the 1987-90 period. During 
1987-90, annual precipitation at the Vhiteshell climatological station 
ranged from 445 mm in 1987 to 576 mm in 1988. The mean annual precipita­
tion for this four-year period was 516 mm, well below the long-term normal 
of 562 mm. For the same period, the precipitation recorded at the URL #1 
precipitation gauge ranged from 392 mm in 1987 to 503 mm in 1988, with a 
four-year mean of 452 mm. Annual precipitation differences between these 
two locations are due mainly to summer rainstorm patterns; for example, in 
the month of 1990 June, 171 mm of precipitation was recorded at the 
Vhiteshell meteorological station, whereas 136.5 mm of precipitation was 
recorded at the URL recording gauge. Similarly, for 1990 July, 89.6 mm of 
precipitation was recorded at Vhiteshell and 57 mm at the URL. 

During the summer period thunderstorm activity causes large variation in 
rainfall intensity and spatial distribution. Precipitation in the Rice 
Creek watershed was measured at four locations with manual rain gauges 
(Figure 3) for the 1987-90 April 1 to October 31 period. In addition, two 
rain gauges in the adjacent Dead Creek watershed provide supplementary 
precipitation data. During the remainder of the year, data from URL preci­
pitation gauge 1 is taken as being representative for the Rice Creek water­
shed. By using the Thiessen polygon method for determining the amount of 
watershed rainfall and SVE from snow surveys, an annual watershed value is 
obtained for the Rice Creek watershed (Table 1). Yearly totals ranged from 
387 mm in 1987 to 629 mm in 1988, with a four-year mean of 513 mm, very 
near the same four-year mean of 516 mm recorded at the Vhiteshell 
meteorological station. 

Snow surveys to determine SVE for the Rice Creek watershed were made at two 
snow courses each year for the 1987-90 _period. In addition, two to three 
snow surveys were made in the adjacent Dead Creek watershed to provide 
supplementary data. At each snow-course location (Figure 2), snow cores 
are collected at approximately 30-m intervals for a 300-m traverse 
(10 samples). The individual sample depths and weight of snow cores are 
recorded for each of the ten sampling points to provide a mean SVE for the 
snow course. Snow water equivalents (Table 2) were 115.2 mm (1987), 
51.8 mm (1988)", 113.4 mm (1989) and 74.8 mm (1990). Snow surveys are made 
by early March of each year. The long-term normal annual snowfall recorded 
at the Vhiteshell climatological station is 132 mm. 

Subsequent to the snow surveys, any additional snowfall is recorded by a 
continuous recording precipitation gauge and is added to the annual snow­
fall accumulation values. For some years, late vinter or early spring 
snowfall can add significant water equivalents to the annual snowfall 
accumulation. For example, in 1988 an additional 38.5 mm of SVE was 
recorded subsequent to the 51.8 mm measured by snow surveys on March 4, an 
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FIGURE 3: Rain Gauge Locations and Area of Catch, Rice Creek Vatershed 
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TABLE 1 

ANNUAL AND MONTHLY PRECIPITATION TOTALS FOR THE RICE CREEK VATERSHED 

Year Jan. Feb. Mar. Apr. Hay June July Aug. Sept. Oct. Nov. 
(mm) (mm) (mm) (mm) (mm ) (mm) (mm) (mm) (mm) (mm) (mm) 

1987 * 4.0 *24.0 *12.0 4.0 48.3 56.2 110.2 66.6 5.1 30.8 * 7.0 

1988 *16.0 *13.0 *38.5 + 7.6 41.4 163.4 116.2 60.2 71.3 +43.2 *31.5 

1989 *22.5 * 7.0 *20.5 +18.0 78.6 110.9 116.6 65.4 19.4 41.3 *14.5 

1990 *23.0 *10.0 *30.0 29.7 39.0 165.9 62.4 26.1 61.7 11.9 *21.1 

He an 16.4 13.5 25.3 14.8 51.8 124.1 101.4 54.6 39.4 31.8 18.5 

Long-
Term . 
Norinals 24.1 17.0 28.2 36.5 59.9 91.0 69.7 72.5 65.5 44.1 27.8 

* Data from recording rain gauge #1. Rain gauge #1 is used during the winter months 
whe~ the manual rain gauges are not in operation. 

+ Data where part of the month has been monitored using rain gauge #1. 

Yearly 
Dec. Total 
(mm) (mm) 

*19.0 387.2 

*27.0 629.4 

*18.0 532.7 

*20.5 501.3 

21.1 512.7 

25.2 561.5 

Note: 1) Values are the weighted means for manual rain gauges in the vicinity of the watershed. 
(Manual Rain Gauges #3, #4, #5, #7 . ., #8) 

2) Values are in millimetres water equivalent. 
3) Long-term normals for precipitation are based on VL climatic normals 1964-1988. 



TABLE 2 

SNOV SURVEYS - RICE CREEK VATERSHED . 

. 
Location of Snow Survey Date Mean Depth Ave::age 

(em) Density 

. 
Bear Creek - Villi.ams Road 04/03/87 52.9 0.215 

at Tramway 04/03/88 30.4 o. l61 
(Snow Course #6) 01/03/89 53.1 0.206 

02/03/90 41.5 0.190 

Bear Creek - Villiams Road 04/03/88 30.9 0.163 
at Hwy. #313 01/03/89 58.9 0.!04 

(Snow Course #5) 05/03/90 36.1 0.!04 

Rice Creek - at the Veir 04/03/87 52.2 0.!23 
(Snow Course #7) 

Ten-Mile Grid 01/03/88 33.6 o. :66 
(Snow Course #3) 23/02/89 58.3' o. :90 

05/03/90 35.1 0.205 

Wate:: Equivalent 
(mm) 

1.13. 9 
49.0 

109.4 
78.9 

50.5 
119.9 

73.8 

116.5 

55.8 
111.0 

71.8 

.... 
0 

0 
0 
Cl 
I 
\Ctoi 
1'-l:;.::l 
I I 

.... l/1 
W-....1 
.-o 
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increase of about 74%. For the four-year study period, the SVE added to 
the snowpack in March averaged 35% of the total winter period SVEs. Snow 
surveys in both the Rice Creek watershed and the adjacent Dead Creek water­
shed (Thorne et al. 1991) show that the snowpack accumulations are evenly 
distributed in both watersheds. Also it is evident that snowpack densities 
are nearly identical for the spatially separated snow courses at the time 
the snow surveys were made. Snowpack densities ranged from 0.161 in 1988 
to 0.223 in 1987. 

5.1.1 Storm of 1988 June 1 

A storm of major proportions, with an estimated return period exceeding 
100 a (Hogg and Carr 1985) occurred within the Rice Creek watershed during 
the evening of 1988 June 1. This storm provided a maximum recorded point 
rainfall of 128 mm during a 6-h period. 

The most intense summer thunderstorms in this area occur along fast-moving, 
well-defined cold fronts, which d~splace warm, moist, tropical air masses. 
The uplifting of warm .air by cold fronts commonly produces thunderstorm 
activity in a band of 10 to 100 km wide along the cold front. Normally 
cold fronts track northwest to southeast. These sto~ms can occur at any 
time of the day, but they are larger and more common in the mid- afternoon 
to evening period. Storm cells formed along a cold front are commonly more 
numerous and closely packed than cells formed solely by convective 
instability in the lower atmosphere. 

On 1988 June 1, a blocking high-pressure area over James Bay slowed the 
advance of a cold front moving through the study area from the northwest. 
In addition to the cold front, high convective instability was present in 
the lower atmosphere because of several days of near-record high tempera­
tures. On June 1, the maximum daily temperature recorded at the URL by a 
Lambrecht TH252 hygrothermograph was 33°C. As the cold front moved through 
the area the temperature fell approximately 13°C within 30 min. The result 
was sustained, intense precipitation in parts of the Rice Creek watershed. 

The neare~t recording precipitation gaug~ capable of providing rainfall 
intensity was located to the west of the Rice Creek watershed, here rain­
fall was intermittent. Therefore to supplement non-recording gauge data, 
colour-coded radar plots obtained from the Vinnipeg weather office were 
used to determine the period and intensity of the storm. The radar station 
of the Vinnipeg weather office, located 75 km southwest of the study area, 
provided digitized plots from the radar scope at 15-min intervals. Radar 
plots show rain showers beginning uver the study area at 4:30 p.m. By 
6:00 p.m. isolated thunderstorms had formed with rainfall intensities of 14 
to 39.9 mm/h (Figure 4). Maximum intensities over the basin occurred 
between 7:00 and 8:00p.m., when cell tops exceeded 12 000 m, and rainfall 
intensities were estimated to exceed 70 mm/h for short durations. Radar 
plots showed clearing of the area by 10:30 p.m .. 

Four AES type B manual rain gauges were located in the Rice Creek water­
shed. In addition, rainfall data were obtained from the Provincial Govern­
ment Natural Resources Office in Lac du Bonnet, Manitoba, the VL climate 
station and two private observers (Figure 5). The four manual rain gauges 
in the Rice Creek watershed recorded precipitation amounts ranging from 43 
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to 128 mm, with the highest values from rain gauges in the Bear Creek sub­
basin. Rain gauges number 5 and 8 collected precipitation amounts of 128 
and 101 mm respectively. Rain gauge number 6, located just west of the 
watershed recorded 27 mm. Rainfall accumulation dropped substantially west 
of the watershed, with only 4 and 5 mm being recorded at the URL by two 
Belfort recording precipitation gauges. 

For manual rain gauges in the vicinity of the watershed, it was determined 
using the Theissen polygons method that the mean rainfall for the Bear 
Creek sub-basin (75.3 km2 ) was 114.6 mm. The intensity of the thunderstorm 
resulted in a rapid rise in stage at the Bear Creek gauging station, wash-

. ing out the adjacent tramway road bank and allowing several cubic metres of 
water per second to by-pass the weir. The float-operated Steven~ A-71 
rec.orde1: cuutluued to record stage throughout thf:' event. Unfortunately, 
the washout altered the established stage discharge relationship for the 
station and it was necessary to estimate the streamflow during and after 
this storm event. 

The maximum instantaneous gauge height elevation on June 2 for Bear Creek 
following the thunderstorm was 1.140 m, with a daily mean g::mgf:' height of 
0.881 w. By extending the established stage-discharge curve after weir 
repairs were made at the station and taking into account the quantity of 
water by-passing the weir through the washout, it was estimated that the 
peak daily mean discharge was 10 m3/s and that the maximum instantaneous 
discharge was 14 m3/s. The maximum instantaneous discharge was approxi­
mately twice as large as the next highest peak discharge record~d at the 
station on 1989 April 26. As a comparison, the maximum instantaneous 
discharge recorded for the adjacent Dead Creek watershed with a catchment 
area twice the size was about the same magnitude, 14 m3/s. The maximum 
discharge for Dead Creek was produced by snowmelt and rainfall on 1986 
April 30. 

After this storm event, Bear Creek did not reestablish its pre-event base 
flow until June 13. Using stream hydrograph separation techniques (Linsley 
et al., 1975) the estimated runoff resulting from the event was 2010 dam3; 
approximately 24% of the annual stream discharge for 1988. The large 
volume of precipitation on the Bear Creek sub-basin, which was near satura­
tion from the spring snowmelt, resulted in a runoff of approximately 
26 mm/unit area, or 0.23 of total sub-basin storm precipitation. 

5.2 RUNOFF 

Bydrographs of streamflow for Rice Creek, Bear and Deer Creek tributaries 
are provided in Appendix B. During the four-year study period, the runoff 
ratio (annual runoff/precipitation) for the Rice Creek watershed ranged 
from 0.08 in 1988 to 0.28 in 1989, with a four-year mean of 0.18 (Table 3). 

Streamflow hydrographs are dominated by the springmelt or early summer 
rainfall periods, which occur between April and July for the four years. 
Maximum streamflow is produced when spring rainfall combines with generally 
moist or saturated field conditions caused by snowmelt. During these 
periods when evapotranspiration losses are small and surface storage is 
high, a larger percentage of incoming precipitation is available for 



TABLE 3 

RICE CREEK VATER BUDGET COMPONENTS 

Station Year Annual Flow Drainage Runoff Precipitation 
Area 

(dam3 ) (km2) (mm/unit area) (mm) ! 1 I 

Bear Creek 1987 4 250 75.3 56.4 456 
1988 8 250 75.3 109.5 636 
1989 11 700 75.3 154.8 595 
1990 8 940 75.3 118.7 525 

Mean 8 285 109.9 553 

Deer Creek 1987 1 670 24.4 68.7 457 
1988 1 280 24.4 52.6 ~09 
1989 2 650 24.4 108.8 604 
1990 2 280 24.4 93.8 487 

Mean 1 970 81.0 514 

Rice Creek 1987 9 590 154.4 62.1 461 
1988 7 780 154.4 50.4 602 
1989 25 600 154.4 165.6 596 
1990 19 200 154.4 124.7 516 

Mean 15 500 100.7 544 

111 Precipitation is for the water budget year 

Evapotranspiration Runoff 
Ratio 

(mm) 

0.12 
0.17 
0.26 
0.23" 

443.1 0.20 

0.15 
0.10 
0.18 
0.19 

433.0 0.16 

0.13 
0.08 
0.28 
0.24 

443.3 0.18 
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runoff. For the four-year period, 72% (1990), 83% (1989), 92% (1988) and 
96% (1987) of the total annual watershed yield occurred during a three­
month spring period. For 1987, the only significant streamflow of the year 
was produced from mid-March to mid-June. Vell below normal precipitation 
with an annual total of 461 mm for 1987, compared with long-term normals of 
562 mm, were recorded and the dry conditions are reflected by a runoff 
ratio of 0.08, the lowest of the study period. 

Comparison of Deer and Bear Creek hydrographs with the Rice Creek outlet 
show the regulating effects that lake storage has ·on streamflow from the 
watershed. Deer and Bear Creek tributaries discharge into Rice Lake and 
the Rice Creek hydrometric station is located downstream of Rice Lake. 
Rice Creek hydrographs have rising and fall:f.ng limbs that arc le::Js steeply 
inclined than either the Deer or Bear Creek hydrographs, indicating the 
more sustained flow due to a larger catchment area and storage in Rice 
Lake. Even with the re~ulation ann storage of Rice Lake, the stre~mflow 
hydrographs are dominated by low-flow periods for eight to nine months of 
the year. Subsequent to the spring melt period, high evapotranspiration 
during the summer period removes much of the summer rainfall, leaving 
little surplus for runoff. By late October or early November of most 
years, any additional precipitation begins to accumulate as snow or ice and 
does not contribute to runoff until the following spring. 

Short periods of no flow were recorded for the watershed in late 1987 and 
the winter of 1988. Extended dry conditions in 1987 resulted in a deple­
tion of surface water and Rice Lake stage was at its lowest level of the 
1987-90 period. Coincident with no flow from the watershed were several 
months of no flow for the Deer and Bear Creek tributaries. Vinter flows 
for the tributaries and the main outlet channel are dependent on lakes and 
swamps receiving sufficient fall precipitation to replenish summer evapo­
transpiration losses and provide a surplus to sustain streamflow during the 
winter. Vithout significant fall precipitation, periods of no flow are 
observed during winter periods for the tributaries or from the watershed. 

In contrast to the more sustained flow shown by the Rice Creek hydrograph, 
the Deer and Bear Creek tributaries are more "flashy." The rising and 
falling limbs of the hydrograph are steeper, indicating quicker response to 
snowmelt and storm events. However, while surface water storage appears to 
have less effect on regulating or sustaining flow in the two tributaries 
than in Rice Creek, the swamp drainage does supply water for sustaining 
flow for most, if not all, of the four-year study period. 

Surface water storage in both the Bear Creek and Deer Creek sub-basins is 
affected by beaver activity. Beaver dams have been constructed along the 
main channels and at the outlets of major swamp areas. Beaver dams 
constructed along the major streams act as nick points in the stream 
profile, retaining only small quantities of water in the channel above 
them. In contrast, large dams. at the swamp outlets can retain relatively 
large volumes. 

Beaver dams located in the Bear Creek sub-basin often result in the reten­
tion'of large volumes of water in the swamps. Vinnipeg Hydro has transmis­
sion power lines running from hydro-electric dams on the Vinnipeg River 
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through the low-lying regions of the sub-basin, which are subject to flood­
ing. To prevent the destabilizing effect the flooding has on the founda­
tions on which the transmission towers are anchored, Hydro utility crews 
use explosives to break up major dams, helping to maintain low water 
levels. The removal of beaver dams and the subsequent release of large 
volumes of water result in rapid increases in the discharge at the gauging 
station downstream. 

These "beaver peaks" are readily recognized on the annual hydrograph, 
especially since the beaver dams are most often removed in the period of 
mid-summer to late fall during natural low-flow conditions. In 1987 the 
removal of beaver dams on two occasions can be seen as peaks on the Bear 
Creek hydrograph· (Figure 6). 

The first of these two events occurred on October 28, and 47 h were 
required before the pre-event base flow was reestablished. Over this 
period, a total volume of 11 800 m3 of discharge was measured at the weir, 
approximately 96%, or 11 280m3 , of this discharge was the result of the 
dam's removal. The second event occurred on November 10, and 38 h were 
required before the pre-event discharge was reestablished. Over this 
period, a total of 34 600 m3 of water discharged through the weir, approxi­
mately 34 100m3 , or 99%, of this discharge was computed to have been from 
beaver dam pondage. Hydrographs o·f beaver pond water releases are provided 
in Appendix C. 

Although the water released from behind a beaver dam contributes a large 
portion of the streamflow over a short period, it does not contribute 
significant volumes on an annual basis. Based on hydrograph analysis, 99% 
of the total streamflow during this event was water released from beaver 
dam storage over a 38-h period starting 1987 November 10. During November 
this release is significant, representing about 64% of the monthly stream­
flow; however, on an annual basis the quantity of water represents only 
0.008% of the total annual streamflow. Because a very large portion of ·the 
annual stream discharge is accounted for during spring melt and early 
summ~r periods, the water stored and subsequently released from beaver pond 
storage constitutes only a small portion of the annual sub-ba~ln yield. 
However, beaver dam pond storage and slow release from seepage over or 
through the beaver dam assist in sustaining streamflow during dry or winter 
periods. 

5.3 GROUNDVATER CONTRIBUTION TO STREAHFLOV 

The groundwater contribution to streamflow for the Rice Creek Vatershed is 
of interest as it provides information on the storage and permeability of 
weathered or fractured bedrock and surficial deposits within the catchment 
area. In the Rice Creek watershed, hydrograph analysis, water chemistry, 
field observations and groundwater flow analysis for a piezometric cross­
section have been used to evaluate groundwater seepage to stream channels. 

The hydrographs show that, subsequent to the spring melt period, there are 
only occasional major runoff events caused by summer or fall rainstorms. 
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The low-flow or even no-flow conditi~ns are predominant for eight to nine 
months of the year. During the summer period, surface and shallow subsur­
face moisture is used to meet evapotranspiration demand. During this 
period, there is little excess water available for sustaining streamflow, 
and, as a consequence, very low or no-flow periods are prevalent within the 
watershed. Hydrographs of water levels from groundwater monitoring wells 
within the VRA show· that piezometric levels recover to nearly the same 
elevations during successive years. Host groundwater levels rise in the 
spring in response to snowmelt and/or rainfall and again in the fall if 
sufficient precipitation is received prior to freeze-up.. Therefore steady­
state groundwater seepage from fractured bedrock or thicker overburden 
deposits should be relatively constant since the gradient, hydraulic head 
and hydraulic conductivity from recharge to discharge areas are maintained 
for most of the year. Discharge areas are often local depressions that 
lose water to evapotranspiration or are drained by intermittent streams. 
However, major streams serve as cutoffs for both surface drainage and 
shallow groundwaters (Thorne, 1990). Since streamflow is not sustained 
following dry periods during the fall, when evapotranspiration is negli­
gible, or during winter periods, it is logical to conclude that seepage to 
the major channels of the Rice Creek watershed is not significant in 
comparison to other water budget components. 

Additional evaluation of groundwater discharge to the major channels or 
lakes of the watershed can be made by examining groundwater flow character­
istics along piezometric cross sections. Figure 7 is a cross section 
illustrating the predominate groundwater flow patterns near Rice Lake 
(location shown in Figure 2). The quantity of groundwater discharged into 
the lake or toward the water table can be estimated using Darcy's equation, 
Q = KiA, where K is hydraulic conductivity, i is gradient and A is cross­
sectional area. The water-table gradient, hydraulic conductivity and 
cross-sectional area along a segment near Rice Lake have been determined 
from field investigations (Thorne 1990). The estimated groundwater 
discharge for a 12 OOO-m2 segment normal to the piezometric cross section 
is less than 5 ml/a. 

Based on techniques such as hydrograph analysis, groundwater discharge 
estimates to streams along piezometric cross sections and hydrochemistry 
data an estimate of groundwater contribution to streamflow can be made. 
These calculations indicate that steady-state groundwater discharge 
constitutes less than 2% (2 mm/unit area) of the mean annual runoff from 
the watershed. Additional discussion on groundwater contribution to 
streamflow is provided in Section 6.4. 

5.4 EVAPOTRANSPIRATION 

Evapotranspiration is the largest component of the annual water budget for 
Canadian Shield watersheds of the VRA. Detailed energy balance and water 
budget techniques have been used to evaluate evapotranspiration for the 
small (0.42 km2) north access catchment on the URL lease area for the 
1986-90 period (Amiro and Thorne 1987, Thorne et al. 1990). These measure­
ments showed that, for overburden-covered areas, a large soil moisture 
deficit (storage .decrease) occurred prior to freeze-up for these years. 
Spring melt and early summer rainfalls were the dominant recharge events 
that could replenish depleted soil storage. 
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For larger catchment areas, with a wide variety of storage conditions, 
geology, vegetation and other hydrologic characteristics, it is difficult 
to determine annual storage changes. Perhaps the best method for estimat­
ing average annual watershed evapotranspiration is to accurately measure, 
for several years, precipitation and runoff with evapotranspiration taken 
as the residual. Using these methods for the Rice Creek watershed the 
average annual evapotranspiration for the 1987-90 period was determined to 
be 443 mm (Table 3). 

5.5 RICE LAKE VATER BUDGET - 1987 

A monthly and annual water budget can be estimated for Rice Lake by apply­
ing measured quantities such as streamflow and precipitation and estimating 
values for components such as groundwater inflow/outflow and direct runoff. 
Monthly water budget components for Rice Lake have been evaluated and the 
largest unmeasureable component next to evaporation is direct runoff to 
Rice Lake from adjacent low-lying swamp areas. However, for the 1986 
October 31 to 1987 October 31 water budget year inflows and outflows for 
the lake were small other than during the spring melt period. Therefore 
this period was chosen for estimating lake water budget components as the 
largest unknown, direct runoff, was small in comparison to components such 
as lake storage changes and precipitation. 

The major components of the Rice Lake water budget are shown in Figure 8, 
with a description of measured or estimated values provided in Table 4. 

5.5.1 Precipitation 

Total precipitation for the one-year period was 454 mm, consisting of about 
126 mm of snow and 328 mm of rain. Snowpack water equivalent was deter­
mined from two snow surveys taken 1987 March 4 and an additional 11 mm of 
SVE (URL precipitation gauge) recorded prior to March 31 was added to the 
SVE. A network of five rain gauges was installed within the Rice Creek 
watershed on April 1 and the total input to the watershed was 328 mm for 
the April-October period. Above-normal precipitation was received during 
July, when 110 mm of rain was recorded versus the long-term mean of 70 mm. 
April and September were very dry, with 3.0 and 7.0 mm of precipitation 
compare~ with long-term normals of 36;5 and 65.5 mm respectively. Daily 
precipitation values are provided in Appendix A. 

5.5.2 Tributary Inflows and Vatershed Outflow 

The two major tributaries of the Rice Creek watershed are the Deer and Bear 
Creeks which combined account for 100 kwl of the 150 kmZ Rice Creek water­
shed gauged area. For the 1986-87 lake water budget, the total measured 
input was 667.5 daml, with Bear Creek accounting for about 65% and Deer 
Creek 35% of the inflow. Of the total measured inflow, 531.8 dam3 or 80%, 
of the total tributary input occurred in 1987 Hay and another 97.5 dam3 in 
June, which for the two months accounts for about 94% of the 1986-87 tribu­
tary discharge intu Rice Lake. The dry summer of 1987, combined with the 
high evapotranspiration losses of July to September, resulted in only small. 
inflows to Rice Lake following the spring melt. Similarly, inflows and 
outflows during the winter of 1986 and 1987 were even smaller and are not 
included in the water budget. 
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TABLE 4 

HO~BLY RICE LAKE VATER BUDGET COMPONENTS 

Inputs Outputs 

Change in Surface Precipitation Runoff Inflow Direct Inflow Runoff Evapotranspiration 
Month Storage< 1 1 ( 2) (3) ( 4) ( 5 l ( 6 l 

(dam3 ) (dam3 ) (dam3 ) (dam3 ) (dam3 ) (dam3 ) 

April +3386.6 - - - -
Hay -1935.2 285.0 531.8 367.8 2732.7 387.0 

June -678.5 33l.6 97.5 79.4 274.7 912.6 

July -88.5 650.2 8.1 16.0 14.1 748.8 

August -206.5 392.9 6.4 10.8 8.8 619.8 

September -377 0 6 30.1 2.4 4.8 1.2 414.0 

October +11.8 181.7 21.3 6.6 1.8 192.2 

Total +112.1 1871.5 667.5 485.4 3033.3 3278.4 

111 Storage for Rice Lake (6.0 km2 } 

< 21 Monthly precipitation on Rice Lake . 
Ill Total runoff inflow to Rice Lake from Deer and Bear Creek tributaries 
<4 1 Direct inflow is for ungauged area contribution to Rice Lake and Rice Creek 
< 5 l .Runoff is ou:flow at watershed outlet 

(mm) 

-

64.5 

152.1 

124.8 

103.3 

69.0 

32.7 

544.4 

(61 Evapotranspiration is the residual of the water budget equation (dam3 or mm/unit lake area) 
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Direct runoff is the ungauged runoff contribution to Rice Lake that occurs 
as overland flow, transient groundwater flow through organic deposits or in 
small channels that drain poorly drained areas. In the Rice Creek water­
shed above the lake outlet, this contributing area is about 25 km2 • 

Another 25 km2 , which is ungaugeable, lies below the lake outlet and does 
not contribute runoff to Rice Lake. However, direct runoff for ungauged 
areas can be estimated from adjacent gauged streams, which have catchment 
areas with similar geomorphological and hydrological characteristics 
(\lM0-1983). 

Deer Creek inflows were assumed representative of direct inflows for 
ungauged areas and a proportional discharge/area volume of 485.4 dam3 were 
estimated as total direct inflow to Rice Lake and the area downstream of 
the lake outlet for the 1986-87 water budget year. 

5.5.4 Groundwater Inflow and Outflow 

Hydrogeological study of unconsolidated deposits and shallow bedrock on 
permit area F of the Rice Creek watershed (Thorne 1990) show that ground­
water flow into and out of Rice Lake is probably a very small component of 
the Rice Lake budget. Low gradients and low permeabilities adjacent to the 
lake indicate that "steady-state" groundwater inflow or outflow are insig­
nificant when compared with other water budget components. 

5.5.5 Storage 

Probably the best indicator of the quantity of surface storage in the Rice 
Lake watershed is the stage of Rice Lake. This shallow lake is by far the 
dominant storage area (6.0 km2 ) of the catchment, with two major tribu­
taries contributing inflow and Rice Creek the outflow channel. For 1986 
October to 1987 October, the annual lake stage range was from a low in each 
October of 272.93 m a.m.s.l. to highs of 273.68 m a.m.s.l. in 1987 April. 
The highest levels corresponding to the snowmelt period and the lows to 
extended dry autumn periods. Lake-stage hydrographs are provided in 
Appendix B. Since the lake stage at· the beginning and end of the water 
budget year was nearly identical, the lake storage change was negligible. 
Similarly storage gains or losses in other parts of the watershed were 
probably small. 

5.5.6 Evapotranspiration 

Inflows and outflows for Rice Lake were small for much of the high­
evapotranspiration period of June-September. Therefore during this period 
precipitation into the lake was the main input and storage loss to evapo­
transpiration the principle output. Evapotranspiration is the residual 
term of the monthly water budget for Rice Lake. For 1987, the Hay to 
October lake evapotranspiration based on these water budget measurements 
was 544 mm. This value is in good agreement with mean annual lake evapora­
tion estimates of about 600 mm for this area as provided by Fisheries and 
Environment Canada (1978). 
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Table 5 is a summary of hydrochemical analysis and ion balance data of 
precipitation samples collected by the Province of Manitoba at Pointe du 

.Bois, Manitoba, during 1987 January to December period. The unpublished 
data were collected as part of a federally sponsored Canadian network for 
the sampling of precipitation (CANSAP). The precipitation collection 
station was located about 2 km east of the Bear Creek drainage boundary and 
would therefore provide a representative sampling of precipitation chem­
istry for the Rice Creek watershed. In 1987, 51 precipitation events, 
including both snow and rainfall events, that met the volumetric require­
ments were analyzed for major chemical constituents. 

The mean concentrations of the 51 precipitation samples analyzed for major 
ions are generally very low. Mean concentrations are highest for sulphate 
at 1.09 mg/L to a low of 0.085 mg/L for magnesium. For 1987 the order of 
dominance is S04 >?Ca > Cl > NH3 > K > Na > N03 >Mg. Some anomalous high 
concentrations are evident for some of the precipitation samples. For 
example, the sample of 1987 October 5 has· concentrations for major cations 
and anions of up to 20 times greater than samples collected a few days 
earlier or later. This may be due to atmospheric suspension.of particulate 
from cultivated farm fields, which is removed by the subsequent precipita­
tion event. Very strong winds with gusts up to 80 km/h were recorded on 
1987 October 1 by the Vinnipeg Veather Office. Similarly, the Vhiteshell 
meteorological station recorded winds that averaged 63 km/h on this day. 
Visibility was also reduced because of smoke from farm stubble fires and 
blowing dust. However, the two anomalous concentrations do not .signifi­
cantly affect the mean values and for comparison of water chemistry from 
different sources, i.e., atmosphere, surface waters and groundwaters, the 
mean precipitation concentrations are much lower and are representative of 
precipitation chemical constituents. 

6.2 GROUNDVATER CHEMISTRY 

Table 6 summarizes results of major ion analyses and lists the charge 
balance of groundwaters collected in 1991 February at Permit Area F within 
the Rice Creed watershed. Two samples RCB-2-1 and RCB-3-1 are from moni­
toring intervals within the bedrock and the remainder are groundwaters 
collected from the various stratigraphic units of this study area. The 
shallow bedrock groundwater is bicarbonate-rich with concentrations of 
about 265 mg/L. Sodium and Ca arc the dominant ~ations, with average 
concentrations of 60 mg/L and 30 mg/L respectively. The TDS for the bed­
.rock samples are near 400 mg/L, which is higher than three of the samples 
collected from the overburden. Vhile somewhat more dilute than some over­
burden samples, the similar compositions and concentrations indicate that 
the shallow bedrock is an integral·part of the shallow groundwater flow 
system. 

The overburden groundwaters are also bicarbonate-rich, with HC03 concen­
trations.of 208 to 870 mg/L. The mean HC03 concentration for the two 
bedrock and eleven overburden samples is 371 mg/L. Next to bicarbonate, 



Collection 
Date 

30 Jan 
16 Peb 
25 Peb 
27 Peb 
01 Mar 
27 Mar 
~e HaL' 
01 Apr 
13 Apr 
17 Apr 
26 Apr 
13 May 
17 May 
21 May 
02 Jun 
03 Jun 
04 Jun 
06 Jun 
11 Jun 
22 Jun 
25 Jun 
26 Jun 
02 Jul 
06 Jul 
07 Jul 
10 Jul 
12 Jul 
14 Jul 
19 Jul 
20 Jul 
22 Jul 
01 Aug 
06 Aug 
11 Aug 
12 Aug 
13 Aug 
17 Aug 
19 Aug 
23 Aug 
31 Aug 
13 Sep 
01 Oct 
02 Oct 
OS Oct 
07 Oct 
09 oct 
18 oct 
23 Oct 
16 Nov 
09 Dec 
11 Dec 

Mini mUll 
Maximu11 
Mean 
Wl.Maan 
S.D. 

26 
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PRECIPITATION HYDROCHEMICAL DATA FOR POINTE DU BOIS - 1987 

Ra K Ca Mg Cl &03 so4 Alka. pH Cond. Allllonia H+ 
(llg/L) (mg/L) (llg/L) (mg/L) (llg/L) (llg/L) (llg/L) (llg/L) ("S/11) 

0.05 0.02 .0.49 0.030 0.10 0.51 1.10 * 5.46 9.28 0.405 3.44 
0.02 0.02 0.32 0.025 o.os 0.21 0.20 * 5.50 4.28 0.034 3.14 
0.08 0.07 0.57 0.070 0.15 0.42 0.20 <1.00 6.05 10.40 0.345 0.88 
0.08 0.08 0.46 0.045 0.15 0.82 2.50 * 4.71 22.80 0.990 19.34 
0.02 0.01 0.16 0.015 0.10 0.10 <0.20 * 5.40 2.92 0.024 ),95 
0.07 0.05 0.49 0.0~5 o 11) o.u •• oo ' ;.:,1 28.10 0,!170 30.1ili 
0.08 0.0~ 0.51 0.0'\(1 <0.10 0.31 1 .• 40 • 4.76 13.70 0.140 17.24 
0.05 0.05 0.27 0.030 <0.10 0.15 0.30 * 5.72 4.68 0.125 1.89 
0.07 0.06 1.15 0.330 0.10 0.73 3.05 * 6.56 21.30 1.000 0.27 
0.07 0.08 0.73 0.100 <0.10 0.16 0.70 • 6.64 7.57 0.385 0.23 
0.41 0.43 2.78 0.500 o.ss 1.58 4.80 • • 50.50 2.380 • 
0.15 0.17 0.61 0.120 <0.10 0.17 0.90 2.00 6.45 8.51 0.305 0.35 
0.03 0.04 0.46 0.060 <0.10 0.13 0.20 1.00 6.10 4.29 0.028 0.79 
0.04 0.02 0.12 0.015 <0.10 0.08 0.20 • 5.31 3. 77 0.085 4.86 

* • * • 0.20 0.21 0.60 • 6.58 12.20 0.420 0.26 
0.16 0.12 0.61 0.075 0.25 0.05 0.50 2.00 6.45 5.90 0.054 0.35 

• * 1.53 0.265 0.30 0.36 1.10 • 6.67 15.40 0.260 0.21 
0.26 0.26 1..25 0.345 o.ss 0.85 1.90 2.67 6.55 24.10 0.930 0.28 
0.04 0.05 0.13 0.020 0.10 0.06 0.50 • 5.42 3.15 0.025 3.77 
0.03 0.04 0.12 0.015 <0.10 0.16 1.40 * 4.70 11.10 0.215 19.79 

* 2.80 * * • 0.52 * * 7.49 78.00 1.250 ·0.03 

* 1.50 0.92 0.100 * 0.08 • 4.00 6.85 21.60 0.585 0.14 
0.05 0.06 0.20 0.030 0;10 0.17 0.80 1.33 5.75 6.34 0.365 1. 76 

• • * * 1.50 0.24 0.50 * 6.39 14.10 0.260 0.40 
0.07 0.05 0.17 0.030 0.10 0.14 0.50 * 5.53 4.70 0.195 2.93 
1.33 0.57 0.45 0.070 * 0.24 0.80 2.67 6.50 10.30 0.285 0.31 
0.08 0.05 0.12 0.005 0.10 0.03 0.20 1.33 5.70 2.34 0.008 1.98 
0.17 0.26 0.37 0.025 0.25 0.02 0.40 • 6.67 .8.92 0.610 0.21 
0.58 0. 71 0.43 0.045 0.80 0.13 0.50 1.33 6.38 11.50 0.225 0.41 
0.08 0.09 0.15 0.010 0.15 0.07 0.30 * 5.65 3. 72 0.105 2.22 
0.06 0.04 0.13 0.015 0.10 0.17 0.85 • 4.80 8.90 0.165 15.72 
0.08 0.09 0.26 0.035 0.20 0.26 0.85 1.33 5.75 6.50 0.345 1. 76 
0.12 0.20 0.60 0.135 0.30 0.28 1.10 2.67 6.45 11.20 0.590 0.35 
0.02 0.06 0.47 0.100 0.10 0.14 0.50 1.33 6.25 4.99 0.115 0.54 
0.02 0.04 0.29 0.035 0.10 0.31 0.80 <1.00 6:10 7.44 0.465 o. 79 
0.04 0.04 0.37 0.020 0.10 0.02 0.70 * 6.40 3.60 0.030 3.95 
0.46 0.37 0.45 0.075 0.70 0.08 0.35 2.66 6.45 8.91 0.285 0.35 
0.03 0.03 0.45 0.040 0.10 0.06 0.50 * * 4.26 0.06·2 * 
0.16 0.13 0.53 0.120 0.25 0.15 o.8o <1.00 6.25 7.08 0.145 0.56 
0.47 0.26 0.34 0.030 0.65 0.03 0.40 • * 5.66 0.006 * 
0.08 0.07 0.22 0.010 0.15 0.02 <0.20 1.33 5.80 2.33 0.002 1.57 
1.90 1. 70 1.05 0.120 2.85 0.31 0.80 • 6. 77 24.90 0.245 0.17 
0.55 0.56 0.87 0.285 0.85 <0.01 1.30 * 6.60 11.90 0.003 0.25 
3.95 2.70 1.53 0.260 s.ss 0.31 4.00 * 6. 77 47.60 0.435 0.12 
0.18 0.07 0.39 0.025 • 0.02 * * 5.9fi 4.50 0.009 1.09 
0.05 0.04 0.41 0.085 0.15 0.22 0.85 1.33 6.25 7.51 0.375 0.56 
0.14 0.17 0.61 0.110 0.25 0.51 2.20 4.00 6.50 19.00 1.500 0.31 
0.07 0.04 0.42 0.030 * 0.17 0.60 • 6.27 6.30 • 0.58 
0.09 0.12 0.23 0.020 0.15 0.68 2.35 * 4.56 22.30 0.850 27.32 
0.76 0.48 0.67 0.065 1.10 0.76 2.40 * 5.93 19.90 0.775 1.17 
0.30 0.15 0.34 0.045 0.30 0.23 1.10 <1.00 5.85 6.96 0.180 1.40 

0.02 0.01 0.12 0.005 o.os 0.01 0.20 1.00 4.51 2.33 0.002 0.03 
3.85 2.80 2.78 0.500 5.55 1.58 4.80 4.00 7.49 73.00 2.380 30.66 
0.29 0.31 0.55 0.085 0.44 0.27 1.09 1.85 5.98 12.98 0.392 3.76 
0.15 0.14 0.37 0.062 0.28 0.23 0.92 1.67 5.71 9.43 0.320 5.29 
0.64 0.61 0.47 0.103 0.89 0.29 1.06 0.93 .0.67 13.14 0.450 7.14 

-

Ion 
Bal. 

0.05 
9.73 

-16.86 
3.21 

-14.1CI 
1.U 
5.16 

20.94 
15.25 

.• 
* 

-0.75 
2.70 

28.83 

* 
9.08 
• 

-1.91 
2.30 
3.20 

* 
* 

13.96 
• 

16.16 
16.46 
44.66 
64.71 
10.47 
21.28 
8.74 
6.90 
5.36 
8.08 
2.67 

21.27 
4.34 

* 
24.09 

* 
33.54 
26.75 
34.24 
17.12 

0.00 
5.63 

23.59 
6.51 
3.15 
2.02 
6.76 



. . .. 

TABLE 6 . 

GROUNDVATER CHEMISTRY ?OR SHALLOV BEDROCK AND OVERBURDEN AT PERMIT AREA F 

Sample Na K Ca Mg Cl N03 so4 HC03 pH TDS 
Name Date ·Time (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

RCB-2-1 20-Feb-91 13:00 57.30 5.00 36.20 8.92 9.98 <0.05 16.0 260.0 '7 .80 393.49 
RCB-3-1 20-Feb-91 14:00 63.90 7.70 23.10 10.70 2.18 <0.01 23.0 267.0 7.74 397.65 
RC-6-1 20-Feb-91 16:00 41.20 6.40 58.00 < 0.01 1.87 (0.01 23.0 870.0 7.47 1000.47 
RC-8-1 20-Feb-91 11:30 113.70 2.57 49.00 13.30 2.15 <0.01 85.2 392.0 7.51 657.89 
RC-9-1 20-Feb-91 11:00 79.10 9.03 65.00 21.10 8.56 0.09 90.0 392.0 7.58 664.80 
RC-10-1 20-Feb-91 12:00 25.30 3.36 52.00 13 .. 40 2.38 0.12 13.4 278.0 7.68 387.86 
RC-11-1 20-Feb-91 11:45 132.20 3.23 41.00 14.80 2.50 - 63.9 380.0 7.92 637.59 
RC-12-1 20-Feb-91 13:15 17.80 '2.34 63.00 16.90 1.59 <0.05 5.0 208.0 7.76 315.94 
RC-13-1 20-Feb-91 13:45 87.50 10.44 47.00 14.40 10.16 0.06 132.0 315.0 7.89 617.22 
RC-14-1 20-Feb-91 13:30 17.60 1.35 52.00 17.90 1.48 <0.02 30.8 267;o 7. 71 391.06 
RC-15-1 20-Feb-91 14:50 63.50 7.36 76.00 21.60 7.82 <0.05 20.8 378.0· 8.45 575.10 
RC-16-1 20-Feb-91 15:10 67.10 3.14 131.00 36.10 3.11 0.16 75.6 402.0 7.57 718.15 
RC-17-1 20-Feb-91 i 15:00 59.90 7.41 115.00 38.10 5.85 <0.02 69.3 412.0 7.69 713.36 
RC-18-1 20-Feb-91 15:30 62.10 3.23 181.00 64.70 2.30 <0.01 316.0 - 7.28 632.58 

' 

Minimum 17.60 1.35 23.10 <0.01 1.48. - 5.0 208.0 7.28 315.94 
Maximum 132.20 10.44 181.00 64.70 10.16 - 316.0 870.0 8.45 1000.47 
Mean 63.44 5.18 70.66 20.85 4.42 - 68.9 370.8 7.72 578.80 
S.D. 31.93 2.73 41.50 15.47 3.18 - 77.3 158.1 0.26 178.24 

Charge 
Balance 

. 2.85% 
0.94% 

-50.63% 
1. 72% 
0.63% 

-0.20% 
8.76% 

20.71% 
-3.62% 
-0.87% 
10.86% 
20.50% 
17.36% 
44.38% 

-
-
-
-

8 
I 

~;J 
I I 
-VI w ...... 
-o 
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the groundwaters areCa-, S04 -, Na- and Mg-rich in order of importance. In 
terms of mean con~entrations for 14 samples, the Ca, S04 and Na concentra­
tions are relatively equal with some switching of the dominant ions. 

The predominantly HCOj- and S04 -rich groundwaters of this study area are 
consistent with groundwater from sediments of the URL lease area. However, 
the URL lease area groundwaters have higher TDS concentrations than the 
samples collected from Permit Area F. S04 concentrations are as high as 
4500 mg/L for some samples collected from URL lease area clays and the TDS 
concentrations are as high as 7060 mg/L (Betcher 1983). 

6.3 SURFACE VATER CHEMISTRY 

Table 7 is a summary of hydrochemical data for surface water samples 
collected at the Deer, Bear, and Rice Creek gauging stations and the 
Rice Lake stage monitoring location for the 1987-90 period. Total number 
of samples collected and analyzed ranged from 78 for Rice Lake to 162 for 
Bear Creek. The mean ion charge balance for these surface water samples . 
are 42% for Bear Creek, 37% for Deer and Rice Lake anri 1~% fnr ~ice Creek. 
The ion charge balance is an indicator of the accuracy of the water 
analysis data (Freeze and Cherry, 1979). Generally the ion balance error 
of the surface water is much larger than for groundwaters (Table 6) and can 
be attributed to analytical error and the presence of ion species that are 
not included in the analysis (e.g. metals sorbed on organic molecules). 
However, despite the poor charge balances for the most dilute waters, the 
water chemistry data are useful for comparison purpo~P~ hP~ause of the 
large differences in ion concentration between precipitation, surface 
waters and groundwaters. A complete listing of hydrochemistry data is 
provided in Appendix D. 

6.3.1 De..e.r .Creek 

The dominant anion is bicarbonate, with a mean concentration of 33.2 mg/L 
and minimum and maximum values of 4.0 mg/L and 101 mg/L respectively. 
Laboratory-measured pHs ranged from 5.8 to 7.7 with a mean of 6.8. Conduc­
tivity, also measured in the laboratory, ranged from 2.4 to 21.9 mS/m with 
a mean of 3.5 mS/m. Compared with HC03 content, the S04 , Cl and N03 are 
present in relatively minor concentration of about 1 mg/L. The 
bicarbonate-rich groundwater is consistent with the carbonate silt nodules, 
carbonate fragments, and carbonate coating of fractures evident in core 
samples of unconsolidated sediments from boreholes of permit area F. 

The Cl concentration is low but generally stable, with most samples having 
concentration~ of between 0.50 and 2.50 mg/L. Of the major anions, N0.3 is 
least abundant with concentrations most often less than 0.20 mg/L. 

For the cations, Ca is predominant, with a mean concentration of 12.2 mg/L 
and a range from 3.30 to 23.1 mg/L. The mean concentrations of other 
cations for 126-128 samples collected at the Deer Creek gauging station·are 
Mg (5.63), Na (2.76) and K (1.65) mg/L. 
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TABLE 7 

SUMMARY OF HYDROCHEMICAL DATA FOR SURFACE VATERS AT RICE CREEK VATERSHED 

Chemical Analysis Na K Ca Mg Cl N03 so4 Alka. 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

Deep Creek Minimum 0.91 0.34 3.30 1. 75 0.24 <0.16 <0.10 4.0 
Maximum 6;48 6.00 28.10 12.10 10.50 1.86 4.86 101.0 
Mean 2.76 1.65 12.24 5.63 1.20 0.27 1.27 33.2 
S.D. 1.18 1.06 5.05 2.31 1.07 0.30 1.06 20.8 
Samples 126 126 128 127 126 126 126 125 

Bear Creek Minimum 0.52 . 0.16 1.24 0.44 0.32 <0.16 <0.10 3.5 
Maximum 4.63 4.68 36.00 9.00 14.50 3.23 3.69 60.0 
Mean 2.18 1.27 7.36 3.27 1.84 0.28' 1.03 15.9 
S.D. 0.70 0. 75 3.56 1.36 1.58 0.32 0.78 10.9 
Samples 161 161 161 161 162 162 162 161 

Rice Creek Minimum 0.68 0.38 2.94 1.13 0.29 (0.16 0.31 7.0 
Maximum 7.92 5.63 33.00 15.80 38.00 2.81 7.34 130.0 
Mean 2.72 1.59 11.40 5.44 2.55 0.35 1.55 31.3 
S.D. 1.32 0.84 6.03 2.76 3.63 0.40 1.13 28.1 
Samples 154 154 154 154 152 152 152 151 

Rice Lake Minimum 1.01 0.21 3.60 1.56 0.43 <0.16 0.21 9.0 
Maximum 5.97 4.91 21.10 8.90 4:.20 2.38 3.53 68.8 
Mean 2.37 1.41 7.81 3.61 1.21 0.21 1.33 19.6 
S.D. 0.95 0.81 2.65 1.25 0.61 0.26 0.51 9.6 
Samples 78 78 78 78 78 78 78 75 

pH 

5.8 
7.7 
6.8 
0.4 
126 

5.4 
7.4 
6.4 
0.5 
162 

5.7 
7.6 
6.8 
0.4 
152 

6.0 
7.4 
6.7 
0.3 

78 

Cond. 
(mS/m) 

2.4 
21.9 
8.7 
3.5 
125 

1.0 
14.9 
5.8 
2.8 
162 

2.1 
30.3 
9.0 
5.3 
152 

3.2 
16.0 
6.2 
2.0 

78 
n 
0 
G) 
I 
\01-i 
N~ 
I I 

- lJ1 (,..) -..J 
-o 
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As with Deer Creek, the dominant anion for Bear Creek is bicarbonate, with 
a mean concentration of 15.9 mg/L and a range from 3.5 to 60 mg/L. Labora­
tory values of pH ranged from 5.4 to 7.4 with a ~ean of 6.4. Conductivity 
ranged from 1.0 to 14.9 mS/m with a mean of 5.8 mS/m. 

The mean bicarbonate concentration of samples collected for Bear Creek is 
about one-half of the concentration of samples from the adjacent Deer Creek 
tributary. Of the other anions, the order of dominance and mean concentra­
tions are Cl (1.84), S04 (1.03), and N03 (0.28) mg/L for 162 surface water 
samples collected at the Bear Creek hydrometric station. 

For the cdlluus, Ca is dominant with a mean concentration of 7.36 mg/L with 
a minimum sample value of 1.24 mg/L and a maximum of 36.0 mg/L. The order 
of predominance and mean concentration of other cations are Mg (3.27); 
Na (2.18) and~ (l.Z/) mg/L. 

6.3.3 Rice Creek 

The hydrochemistry samples for Rice Creek were collected at the Rice Creek 
hydrometric gauging station, which represents a composite of waters from 
the tributaries, direct overland inflow, groundwater seepage and precipita­
tion on the lake. The dominant anion is bicarbonate, with a mean concen­
tration of 31.3 mg/L. For the 151 samples collected, bicarbonate concen­
trations ranged from 7.0 mg/L to 130 mg/L. Laboratory values of pH ranged 
from 5.7 to 7.6 with a mean of 6.8. Maximum conductivity values of 
30.3 mS/m, a minimum of 2.1 and a mean of 9.0 mS/m were determined for 
samples from laboratory measurements. Of the remaining anions, the order 
of dominanc~ and mean ~~n~entration of 152 samples are Cl (2.55), 
S04 (1.55) and N03 (0.35) mg/L. 

Ca is the dominant cation with a mean concentration of 11.4 mg/L and 
minimum and maximum values of 2.94 and 33.0 mg/L respectively. The mean 
concentrations of other cations are Mg (5.44), Na (2.72) and K (1.59) mg/L. 
These values were obtained from analysis of 154 samples collected during 
the 1986-90 period. 

6.3.4 Rice Lake 

Hydrochemistry samples for Rice Lake are a. mix of tributary inflows, ulrect 
surface intlow, groundwater seepage and precipitation that falls on the 
lake. Bicarbonate is the dominant anion with a mean concentration of 
19.6 mg/L and minimum and maximum values of 9.0 and 68.8 mg/L respectively. 
Laboratory values of pH ranged from 6.0 to 7.4, with a mean of 6.7. 
Conductivity values (mS/m) ranged from 3.2 to 16.0, with a mean of 6.2. 
Other anions and their concentrations (mg/L) are, in order of importance, 
S04 (1.33), Cl (1.21) and N03 (0.21). 

Calcium is the dominant cation, with a mean concentration of 7.81 mg/L and 
minimum and maximum values of 3.6 and 21.1 mg/L respectively. Other cation 
concentrations (mg/L) are Mg (3.61), Na (2.37) and K (1.41). Except for 
the bicarbonate data, which had 75 samples completed, the chemistry data 
are based on analysis of 78 water samples. 
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A comparison of the mean concentrations of water samples of precipitation, 
groundwater and surface waters show that groundwaters have the highest and 
precipitation the lowest ionic concentration. Sulphate is the dominant 
anion of precipitation with a mean concentration of 1.09 mg/L. For stream 
and lake waters, bicarbonate is the dominate anion with mean concentrations 
of 15.9 mg/L for Bear Creek, 19.6 mg/L for Rice Lake, 31.3 mg/L for 
Rice Creek and 33.2 mg/L for Deer Creek. Calcium is the dominant cation 
with mean concentrations of 7.4 mg/L for Bear Creek, 7.8 mg/L for Rice 
Lake, 11.40 mg/L for Rice Creek and 12.2 mg/L for Deer Creek. Shallow 
bedrock and overburden groundwater are bicarbonate-rich with mean concen~ 
trations of 265 mg/L for 2 bedrock samples and 390 mg/L for 11 overburden 
samples. Sodium and calcium are the dominant cations of shallow ground­
water of Permit Area F, with mean concentrations of 63.4 and 70.7 mg/L 
respectively. 

A comparison of the concentrations of the three sources of water show that 
at least an order .of magnitude separates the precipitation and stream/lake 
water concentrations and similarly the stream/lake waters from ground­
waters. Total ionic concentrations of stream and lake water vary signifi­
cantly, depending upon streamflow volumetric discharges and season. The 
highest ionic concentrations are observed during winter periods, because of 
limited dilution from incoming precipitation and a larger streamflow 
component derived from groundwater seepage and surface waters that have had 
a longer residence time within the watershed. Longer residence time 
provides the ·opportunity for surface waters to dissolve more minerals of 
soils and bedrock and therefore the stream waters have a higher total ionic 
concentration. During most winters, streamflow is sustained predominantly 
by ponded swamp waters and seepage through beaver dams. 

The most dilute streamflows are generally coincident with the spring melt 
period, when maximum annual streamflows are most often recorded. The 
relationship between Deer, Bear and Rice Creek streamflow discharge and 
major ion concentrations, pH and conductivity are shown in Appendix D. The 
dissolved chemical concentrations and dilution trends of streamflow in the 
Rice Creek watershed are similar to water chemistry variations observed for 
the adjacent Dead Creek watershed (Thorne 1986). For both watersheds, the 
generally dilute·streamflows, even during periods of very low flow, indi­
cate that the groundwater contribution can account for only a small compo­
nent of streamflow. During the fall and winter period, however, streamflow 
ionic concentrations increase as less dilution from precipitation is avail­
able. The increased concentrations provide evidence that during these low­
flow pet·lod~, a larger component of streamflow i~ derived from groundwater 
seepage or from waters that have been in storage within the watershed for a 
longer time period. Despite the increased groundwater component of stream­
flow during the fall and winter period, the total annual groundwater 
contribution to streamflow is estimated to be very small in comparison to 
other water budget components. Only a small percentage of annual basin 
yield is recorded during the low-fl,ow periods, when a larger component of 
streamflow is derived from groundwater seepage. Periods of no stream 
discharge have been recorded at the three gauging stations for varying time 
periods within the Rice Creek during the four-year study period, also 
indicative that sustaining groundwater seepage into major channels is a 
very small quantity. 
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+--------~-------------------------------------------------------------------------------------------------+ 
PRECIPITATION DATA FOR MANUAL RAIN GAUGE #3 

DEAD CREEK AT THE TRAMHRY 1987 
+--------+----------------------------------------------------~--------------------------------------------+ 
I 
I 

: DAY *JAN ~FEB ~MAR APR MAY JUN· JUL AUG SEP OCT *NOV *DEC 
' I 

+--~-----+-----~--------------------------------------------------------------------------------+---------~+ 

1 ' ~ - (I 23.0 5.8 1.0 I 

'"I I 1.0 1.0 2.0 0:::. I 

-I I 1.0 0. 1 1.0 4.0 .::1 I 

4- 4.0 3.0 
c· 2.7 :-35.0 1.0 I I 
._I I •I 

6 11..6 5.0 8.0 
7 1.0 .. 1.0 
El . 9. (I 1.0 
9 .. 1.0 2.4 1.0 . 2.5 I I 

I .., 
1(1 12.0 7.0 5.2 1.0 

I 11 2.0 4.0 4.0 I 

' ·1 ~~ 1.2 5.4 1.0 2.0 7.0 .• 1 

1::: ... 8. 8 2.0 2.5 
14-. 3.0 1.0 
15. 0.8 : ; 

16 I LO 1.8 4.0 1.0 0.5 I ·I 
I I I 

17' I 1.0 1.0 2.0 I 

lEI I 
~ 3.4 1.7 I 

19 
.I 3.0 s.o 1.9 I 

20 I 12.0 14.0 
21 8.0 26.1 1.0 0.5 
22 1.0 10 .. 0 
2';o ·-' 2.0 1.0 5.4 1.0 3.0 
24 3.0 1. o· 1.2 1.6 
25 3.0 1.0 0.4 1.0 1.0 1.0 
2E. 5.0 3.0 6.0 
27 5.0 
2E 9.0 2.0 
29 I 3.0 I 

30 ' 4.0 1.0 I YEAk!LY I I 

31 I 4.0 12.0 ' TOT FILS. I I ' +------·--+---------------------------------------------------------------------------------------+----------+ 
: MONTHL.~' : I I 

I I 

: rDTAL5 ' 4.0 24.0 12.0 ::1.4 46.7 58.9 99.5 ?5.0 4.7 26.3 7.0 19.0 I 380.5 I 
I I I 

+--------+--------------------------------------------------------------------------------------+----------+ 
: LONGTER~1 : I I 

I I 

: AI..JERAGES : 24. 1 . 17.0 28.2 3o:s 59.9 '31. 0 69.7 ?2.5 65.5 44.1 27.8 25.2 ' 561.5 ' +--------+--------------------------------------------------------------------------------------+----------+ 
*I t~D I CATES PREC I PI TfH I ON FOR PRECIPITATION GAUGE 1 AT URL. 

w 
1.11 

0 
0 
(j) 
I 
>el-i 
~'.)~ 
I I 

.... ~.~~ 
W-...J .... o 



+--------------------------------------------------------------------------------------------------------~-+ 
PRECIPITATICN DATA FOR MANUAL RAIN GAUGE #3 

DEAD CREEK AT THE TRAM~AY 1988 
+--------+-------------------------------------------------------------------------------------------------+ 

. I 

I 

DAY :.EJAN *FEB *MAR APR MAY JI..JN JUL AUG SEP OCT ~t-;0~) *DEC 
+--------+---------------------------------------~·---------------------------------------------+----------+ 

1 1.0 23.E: 
2 2.0 1.5 3.1 
3 
4 29.2 2.0 
5 7.0 15.7 3.0 
6 2.0 2.0 4.6 22.3 4.5 
7 6.0 0.4 27.6 3.0 1.0 
8 2.4 7.0 
9 2.0 1.5 12.5 2.0 

10 1.0 0.5 
11 2.4 23.4 3.0 
12 3.5 31.4 2.0 2.5 
13 1.5 2.0 S.6 14.1 2.0 1.5 
l4 0.5 1.0 14. 1 LO . 0.5 
15 1.0 3.7 1.0 1.3 5.6 1? .0 D. 5 
16 9.0 5 .. 6 l.O 
17 5.~ 0.5 2.0 
18 3.0 15.3 12.6 1.2 
19 4.0 9.5 10.6 2.2 1.0 
20 1.0 0.8 
21 2.0 2.0 7.1 
22 0.6 1.3 5.6 liE7.0 1.{1 
23 1.0 2.·0 5.9 11t3.0 
24 1.0 6.0 0.5 liEl.S 1.5 
25 2.0 9.0 0.5 liE2.5 2.0 
26 0.5 6.3 0.6 1.0 
27 1.0 23.6 9.7 ~13.0 

28 2.0 8.0 0.5 
29 2.0 13. 1 
30 2.0 liEl.O YEARLY 
31 1.5 TOTAL,.S 

+--------+--------------------------------------------------------------------------------------+----------· 
: t10NTHLY I 

I 

:TOTALS 16.0 13.0 38.5 2.6 38.3 99.:: 148.7 40.9 68.6 43.5 31.5 27.0 567.9 
+--------+--------------------------------------------------------------------------------------+----------+ 
:LONGTERM: 
:AVERAGES: 24.1 17.0 · 28.2 '36.5 59.9 91.C 69.7 72.5 65.5 44.1 27.8 25.2 561.5 
+--------+--------------------------------------------------------------------------------------+----------+ 

?-E INDICATES PRECIPITATION FOR PRECIPITATION Gf!UGE 1 AT URL 

.. 

n 
0 
(j) 
I 

\Dt-3 
N~ 
I I 

- lJI W-....1 
-o 



+-----------------------------------------------~-------~---------~--------------------------------------+ 
PRECIPITATlON DATA FOR MANUAL RAIN GAUGE ~3 

DEAD CREEK AT THE TRAMWAY 1989 
+--------+------------------------------------------------------------------------------------------------+ 

DA'y' "'JAN '!(:FEEl APR t1FI'r' JUN JUL AUG SEP ·OCT l<:NQl) 

+--------+------------------------------------------------------------------------------------+----------+ 
1.0 4.0 1.0 1.0 

2 ;? • 0 23.9 2.0 
3 8.4 3.0 4.0 

I 4 LO 10.0 2.0 I 

5 1.0 1 c. . ~· 18.0 3.2 
6 1.0 l.C 3. ::: 
7 4.0 6.0 1.5 30.1 4.0 1.0 
8 1.0 3.0 2.0 1.() 
·9 1.0 3. 1 10.0 

' 1(1 1.~) 8.7 ., 
1.1 1.0 27.0 I ,. 
p 
~. 1.[1 3.0 11.5 2:5.? 1 . (J 

1':1 -· 14 ;~. 0 1.() 1.0 
1 f::i 1.5 0.3 23.0 w 
16 1.0 1.5 1.7 1.0 "-J 

17 1.0 6.6 ·, 
I 

1:3 1.0 (3. ~j 6.7 
19 1.0 2.0 :-3::1. 0 0. ~) I 

·' 20 12.6 0.9 
21 2.8 
22 1.5 1.8 
23 1.5 
24 l.Si 10.6 23.0 1.2 5.4 2.0 
25 1.5 1. Ql 2.0 24.4 10.0 2.0 
26 4.0 -,-., 
C::.l 2. 1 12.3 3.4 
2~8 E •• 0 1.0 2.0 
29 6.0 35.0 1.0 
::10 ~). 0 0.4 '(EARLY 
31 

., 1.3 TOTALS I (") 

+--------+----·--------------------------------------------------------------------------------+----------+ 0 

: tiONTHL '1·' I 
(;') 

I I 
: fiJTFILS ')') C' 7.0 ;::o. ~:; 18.6 73.4 109 .. 2 103.3 68.8 19.8 44.6 14 .~5 18.0 I 520.2 I \0 ...;). .::.,.,_ . ._. I I ('.) ~ 

+--------+------------------------------------------------------------------------------------+----------+ I I -lJ1 
: LONG JEj:;~t·1 : w ...... -0 
: AI.,JE~'I=i!GES : 24. 1 17.0 ~?El. ~~ 3t..S 59.9 91.0 F.:.'3. 7 7-· c:.· 65.5 44. 1 ~27. B 25.2 I 561.5 I 

I C::.. • •• ) I I 

+--------+------------------------------------------------------------------------------------+----------+ 
J. I ND I CFiTE:S PRECIPITATION FOR PRECI:JITATION GAUGE 1 AT URL 



. +--------------------------------------------------------------------------------------------------------+ 
·I 

I PRECIPITATION DATA FOR MA~UAL RAIN GAUGE #3 
DEAD CREEK AT THE TRAMI-IA't 199D 

+--------+-----------------------------------------------------------------------------------------------+ 
DAY ~JAN ~FEB ~MAR APR MA'r' JUN JUL AUG SEP OCT ~NOV ~DEC 

+--------+--------------------------------------------------------~--------------------------+----------+ 

1 .. 25.0 20.0 0 

2 32.0 1.4 
3 3.0 24.0 
4 
5 1.0 2.0 
6 
7 0.6 3.0 2.0 20.0 
8 3.0 0.9 18.0 1.7 2.0 0.5 2.0 
9 l.O 

10 4.0 
11 5.0 18.0 2.0 4.0 
12 1.0 8.0 2.0 
13 3.8 6.4 
14 4.0 3.7 
15 10.0 4.0 10.0 
16 3.0 5.6 
17 4.0 5.0 2.'5 0· 

• re 0.7 
19 30.0 20.0 3.0 
20 . 49.3 5.3 8.5 8.4 1.5 2.0 
21 2.0 1.0 3.0 0.4 7.5 2.0 
22 2.0 1.0 2.0 8.4 1.2 1.3 2.0 

·23 1.0 1.0 4.7 1L1 3.8 
24 2.0 0.5 
25 1.0 
26 1.0 9.0 1.0 
27 1 1.8 2.0 3.5 1.0 
28 3.3 2.0 
29 0 1.0 2.5 5.0 1. 0 .o 

30 2.0 3.7 1.0 '(EARLY 
31 1.0 7.2 TOTALS 

+------·--+-·--------·--··-----------------------------------------------·-----------------·-""'-----+------·----+ 
:MONTHLY 0 

0 

:TOTALS 23.0 10.0 30.0 31.5 33.1 181.9 61.3 25.0 56.0 12.3 21.1 20.5 I 505.7 0 
I I 

+--------+----------------------------------------------------~-------------------------------+----------+ 
:LONGTERM: 
:AVERAGES: 24.1 17.0 29.2 36.5 59.9 91.0 69.7 72.5 165.5 44.1 27.8 25.2 I 561.5 0 

I 0 

+--------+-------------------------------------·-.:..--·------------·----~--·---------··-·--·-----------t·-----------+ 

* INDICATES PRECIPITATION FOR PRECIPITATION GAUGE 1 AT URL 

w 
(X) 

("') 
0 
(j) 
I 
\01-i 
N~ 
I I 

- lJ1 W-...1 
-o 



+-------------------------------------------------------------------------------------·---------------------+ 
PRECIPITATION DATA FOR MANUAL RAIN GAU~E #4 

DEER CREEK 1987 
+--------+---------------------------------------------------------------------------~---------------------+ 

:.:FEB l*iMAR APR t1AY JUN .JUL FiUG SEP OCT '!<:DEC 
+--------+-·--------------------------------------·----------------~----------~-------------------+-----------+ 

1.0 4.0 1.0 
--. .:::. 1.0 1.0 23.0 
-· 1.0 0.2 1.0 2.0 4.0 .;:o 

4 4.0 4.0 
c:· 
·-' 3.0 30.0 1.0 
Eo. 1 ;~ .. 0 5.0 6.0 
.... 1.0 1.0 ( 

El 12.0 1.0 
9 1.0 2.0 1.0 2.5 

10 14.2 8.0 4.o 1.0 
11 2.0 :::. 0 4.0 
F' .... 1.5 5.2 1.0 2.0 7.0 
13 8.0 2.0 2.5 
14 3.0 1.0 
15 1.0 
16 1.0 2. 1 4.6 1.0 o.s. 
17' 1.0 1.0 2.4 
18 6.4 1.4 LEo 
19 3.0 14.0 2.0 
20 12.0 
21 8.0 23.6 11.0 1.0 0.5 
?"':• 
~c"-- 1.0 6.0 :::.0 
2::: 2.0 1 '') .... 1.0 4.0 3.5 
24 3.0 1.0 0.8 
25 3.0 1.0 0.6 1.0 1.0 ' ' 
25 5.0 3.0 6.0 1.2 
27 5.0 
2E: 9.0: 1.0 1.6 
2SI 2.0 
30 4.4 1.0 't'Ef~PL Y 
31 4.0 12.5 TOTFILS 

+-- .. -·-"--·-··"+-·-----------·--·-·--------------------·-----------·--.. --------------------------·--"···-··-----------------·-------------"--·-··-·"·--·--t·-----·----·-·----·-··+ 
:MONTHLY : 
:rOTALS 4.0 '24.0 12.0 4.2 47.0 58 .. 5 104.2 65.4 6? 32.1 7.0 19.0 383.7 
+--------+--------------------------------------------------------------------------------------+----------+ 
: LONGTE~H·1 : 
:AVE~AGES: 24.1 17.0 28.2 3&.5 59.9 91 .. 0 69.7 72.5 65.5 44.1 27.8 25.2 561.5 
+--------+---------------------------------------------------------~------------------~---------+----------+ 

M!NOICRTES PRECI~·ITRTION FOR PRECIPITATION GAUGE 1 AT URL 

w 
\D 

I. 

C1 
0 
G"l 
I 
\D~ 
N~ 
I I 
-VI w ...... 
-o 



+------------------------------------------------·-----·------------------------------------------------------+ 
PPECIP:TA7ION DATA FOR MANUAL RAIN ;FUGE #L 

DEER CREEr.: 1 (3E:8 
+--------+-------------------------------------------------------------------------------------------------+ 

DA'o' ;..:FEB il<:MAR t~PR t·1FI'r' JUN .JUL RL.IG SEP OCT 
+--- ·---- --··- ·-- + --···-- -· --· ·-· -· -- "7··--- --·-- ----· --·-- -·· ••. -· -- -·--- -- •.. -··-· --- -·· -· --- --··-· ---- --· -· -- -· -···- ---- -·- -- ---·-----·--------·-· ·- ··- -···-- --· -·- --- --.:... -- -·- ---- -·-+ ----------- ·- -· -t 

1.0 :::9.4 
-, 
(~. 2.0 3.0 
:] 

4 2.0 
~i 7.0 ,. 6 2.0 2.0 7.2 

0.6 

~~1. 3 
11.4 
1'3.':3 2.0 ' 

7 5.0 
El 
9 ;~. 0 

1D 1.0 
11 
~-· 0:::. 

1] 1.5 2.0 
14 0.5 1.0 
l r:· ' 1.0 ,) ' 3. '3 
16 
1 .. , ,. 
IE: 3.0 11.5 

.19 4.0 7 '. 1 
20 1·. (I 
21 2.0 2.0 
2? . ' O.G 1. (i 
""')":.• 
"-·-·· 1.0 
24 LO 6.0 
"")C" 
( .... _. ;~. 0 '3.0 
26 0.5 5.6 
27 1.0 
2El 2.0 2.E: 
2') 2.0 
30 2.0 
31 

4.0 

0.1 
:::9. ;:~ 

7."f3 
0.7 

5.0 

24.3 

. 2. 1 

14.9 
14.8 

11 . ;~ 

0.9 

:-::.3 

~i. (I 

!:i. 0 

E:. 0 
EI.O 
E:.O 

13.0 

24.3 

6. 1 
6. 1 

13.1 1.4 
2.3 

*-7.(1 
IE3.0 
"'1. ~; 
.JE2 .. ~i 

0 ·::o •'-' 
0 -=· .... i!<:l3.0 
0.4 

:Mil. (I 

3.0 

::1.0 

2.0 
1.0 

1?.0 
1.0 
0.5 

2.0 

1.0 

1.5 

1.() 

0. ~; 

'f'EARLV 
1.5 TOTALS 

+-·-·--·---·-·-+ .... -----··- --- -··-·----·-·-------·------·----·- -··-·-·-- -- ___ ;_ -·····--·---·------------·---- ---··--·---- --··--··-· ---------- ---·-·------·-·+-···---- -· ----- ···+ 
: ~10NTHL.'r' : 
:TIJTFlL~~ 16.0 13.0 38.5 F.:..2 37.7 laJ.~-) 96.~) ;37.7 S6.5 46.E. 3L5 27.0 53"1''.7 
+-·-··------·+·-·---·-···----····-----··-·-··-------------·-··----·---------------·--·--·--·---·-·-· -----·----·--·----------··---··--·-+--·------·------·+ 
: UlNGTERt·1: 
:AVERAGES: 24.1 17.0 28.2 36.5 59.9 91.0 69.7 72.5 65.5 44.1 27.8. 25.2 561.5 
+·-··-·-···- -····--·· -··~ -···· ····-····--··- --·-···-· -·-·--···-· -·- -·--·-·-·- -·--- --· .•. ·-·-- -----··- .. ··-···----·-- ··---····- ---"···-··-·-- -·-- -·-- ·-·-··- --·-·- -·· ·-····-· -----·- ·-·--··-· --·--- ··----·- --·--· -+·--····------·- ··-+ 

:,;: IND I Cfnp;:; PPEC I PI TfH I ON FOR PREC: I PI l"AT I ON a:.:;RUGE 1 AT URL. 

0 
0 
C'l 
I 
\01-i 
1'-.l~ 
I 1 
,_.VI 
W-...1 
-o 



.. 

+----~-~-----~------~-~~---~---~---~~---~--~-------~~-------------------------------------------------7--+ 
PRECIPITATION DATA FOR MANUAL RAIN GAUGE #4 

DEER CREEK 1989 
+--------+------------~-------~------------------------------~------------------------------------------+ 

om·· *JAN MFEB ~MAR APR t1FI'y' JUN JUL AUG SEP OCT ~NOU ~DEC 

+--------+-----------------------------------------------------------------------------------·--+----------+ 
0 ~. 0 5.4 1'3.0 1. ::; 1.0 .I 

2 : 2.0 4.:3 6.4 2.0 
3 : 11.8 
4 : 1.0 18.0 3.0 2.0 
C:" I 
._I I 1.0 1.5 10.0 
6 : 1.0 ].(I 3.3 2.~: 
7 I 
I I 4.0 6.0 1.5 29.9 4.0 1.0 
E' I I I ].(I 3.0 1.0 
'3 : LO 3.2 2.0 10.0 

10 : 1.5 
I 11 I 1.0 4 ? I I -~ 

12 : l.O 3.0 28.0 '39.8 1.0 
1::1: 12.0 
14 .: 2.0 1.0 1.0 
15 : 1.6 . 22. (I ; ; 
16 : 1.0 l.5 1.7 0.4 1.0 
17 I 

. I o 1.0 5.5 
1 Co o 

U I 1.0 9.3 6.0 
1'3 : 1.0 2.0 3~:. 0 0.5 
;::o : 13.6 1.1 
;:: 1 I 1.5 3.0 I 

~~~~ : 1.5 2.0 4.'3 0.2 
;::3 
;::4 : . 1 .. 5 13. 1 25.0 1.3 2.0 
-,c • 
.::: . ._1 1 1.5 l.O 2.0 26.3 14.6 2.0 
~~E. : 4.0 
:::? : 2. 1 13.2 . 2~0 
"';tCI I 
c;,,l_l 1 5.0 1.0 2.0 
~~·3 :- 6.0 30.0 1.0 
~:o : 5.0 1.0 I '1'EARL'f' I 

::n I 1.3 I TOTALS I I 

+---------+------------------------------------------------------------------------------------+----------+ 
: t·10NTHL.'f' : I I 

I 0 

: T(ITAL~:; I '")') c:· . 7 .. [I 20.5 21. 1 80.8 111.8 118. ;3 6Eo. 4 18.9 40.9 14.5 . 18.0 : 540.7·: 0 G;.(_,. ·-· 

+------·--+----------------------------------------------------------------~----·---------------+----------+ 
:LOI"GJEJm: I I 

I I 

: fWE RFfG;E 5 : 24. 1 l? .. CI 28.2 36.5 59;9 91.0 69.7 ?2.5 65.5 44. 1 27.8 ")I:' -") I 
~._I.e::, 1 561.5 :· 

··--------+----------------------------------~--~----------------~-----------------------------+--------·--+ 
M INDICATES PRECIPITATION FOR PRECIPITATIC~ GAUGE 1 AT URL 

:>-...... 

(') 
0 
C) 
I 

\Ot-;l 
N!;IC 
I I 

- V1 W-....1 ..... a 



+--------------------------------------------------------------------------------------------------------+ 
: PRECIPITATION DATA FOR MANUAL RA:N GFUGE #4 

DEER CREEK 1'390 
+------------+-----------·-··-------------------------------------------------.-.. ·---------------:.. .. ________________________ .. ___________ ~------------------.. -------+ 

OR\' ;otJAN :IE FEEl :M:MAR APR t1A'r' JUN JUL RUG SEP OCT 
+--------+----------------------------------------------------------------------------~--------+----------+ 

I 

'I 

2 
:3 3. [I 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
1'3 
20 
~~ 1 
;::~2 

:::~3 

24 

3.0 

4.0 
5.0 

2.0 
2.0 
LO 

1.0 

1.0 

1.0 

1.0 8.0 

4.0 
10.0 
3.0 

4.0 

1.0 3.0 
1.0 2.0 
1..0 

1.0 

20.0 
2'3 .. ? 

0.4 2.0 

0.3 5.0 2.0 
18.0 

18.0 

2.U 
::1. 4 

10.0 
7.·2 

25.0 
38.0 

5.0 2.6 
~~- 4 13.'3 

9.0 
2.2 

21. 1 

22.0 
2.8 

s.o 

4.7 

1.0 
2.4 

1.8 

4.2 

9.J 

_3.6 

20.0 
~~.[I 

2.9 

25.0' 
6.0 

4.3 

6.] 

0.4 

3.8 

2.0 

2.0 

1.5 
?,5 
1. :-3 
:::u3 
2.0 

1.0 

.j .. 0 
;::~. (I 

:::. 0 
;:;~. 0 
;:~. 0 
2.0 

0.5 

l.fJ 
2.0 
1.0 
1.0 

I 
. I 

I 
I 

I. 
I 

I • 
I 

'(EARLY 
::11 1. 0 5. 8 TOTALS 

·I 
0 

+-------.. ---+-----------------------------------------------------------------------------------------------------------+----.. ----------+ 
:110NTHLY : 
!fOTALS 23.0 10.0 30.0 22.7 36.1 157.3 59.0 24.5 6Q.2 10.7 2~.1 20.5 : 475.1 : 
+-----------+------------------------------------------------------------·----------------------------------------------------+------------·-+ 
: LONGTERM: 
:AVERAGES! 24.1 17.0 28.2 36.5 59.9 91.0 69.7 72.5 65.5 44.~ 27.8 25.2 : 561.5 : 
+------------+ .. -------------------------------------------------------------------------------------------------------------------------------------·--------+------------------------·+ 
~ INDICATES PRECIPITATION FOR PRECIPITATION GAUGE 1 AT URL 

~ 
N 

J 

n 
0 
Cil 
I 
\0..-3 
Nl:itl 
I I 

.... l/1 w....., 
-o 



+·--.------------·--------------------------------------------------------------... ---------------------·--------+ 
PRECIPITATION DRTA.FOR MANUAL RAIN .GAUGE #5 

BEAR CREEK AT THE WEIR 1987 
+--------+--------~--------------------------------------------------------~-------------------------------+ 
I 
I. 

DAV M.JAN *FEB ~MAR . APR MAY JUN JUL AUG SEP OCT MNOV MOEC . 
+--------+------------------------------------------------------------------~-------------------+----------+ 

1 1.0 25.0 5.6 0.4 1.0 
2 1.0 2.0 3.0 
3 1.0 0.2 2.0 4.0 
4 5.0 2.4 4.0 
5 6.0 30.0 1.0 
6 9.0 6.0 11.2 
7 1.0 1.0 
8 1.0 
9 1.0 -2.0 1.0 2.5 .I .. I 

.lQ 
,· 

12.8 10.0 4.4 1.0 .I 

1.1 3.0 3.0 4~0 
12 2. 1 6.0 2.0 1.0 7.0 
13 6.0 2.2 2.5 
14 5.0 1.0 
15 1.6 
16 LO 1.2 6.0 1.0 0.5 
17 1.0 1.0 2·.o 
18 4.6 9.6 1.0 
19 3.0 10.0 1. 4 
20 12.0 
21 8.0 18.0 1.0 0.5 
22 9.0 
23 2.0 7.0 1.0 3.0 
24 3.0 2.0 2.0 
25 3.0 1.0 0.8 1.4 0.2 1.0 
26 5.0 3.0 6.0 1.0 
27 6.0 
28 9.0 1.0 1.3 
29 1.0 2.0 
30 3.2 1.0 YEARLY 
31 4.0 15.0 TOTALS 

+--------+-------------------------------------------------------------~------------------------+----------+ 
: t10NTHLY I 

I 

:TOTALS 4.0 24.0 12.0 4. 1 49~2 49.8 109.2 70.8 4.7 28.8 7.0 19.0 382.6 
. +-----~-+---------------------~----------------------------------------------------------------+----------+ 

:LONGTERM: 
:AVERAl£5: 24.1 17.0 28.2 36.5 59.9 91.0 69.7 .72.5 65.5 44.1 27.8. 25.2 I 561.5 I 

+--------+------------------------------·----------·-.-·------------·----------------------·--·------·---+·--·----·----+ 
:w:INOICATES PRECIPIIATION FOR PRECIPITATION GAUGE .1 AT URL. 

~ 
w 

C1 
0 
Cil 
I 
\0~ 
!'.)~ 
I I 
-VI 
W-...J 
-o 



+-----------------------------------------------------------------------------~----------------------------+ 
PRECIPITATION DATA FOR t1ANUAL j;;=A IN GAUGE #5 

BEAR CREEK AT THE WEIR 1988 
+--------+-------------~------------------------------------------------------------~----------------------+ . 

DAY ~JAN iiEFEB iiEMAR APR MAY JUN JUL AUG SEP OCT iiENOl) iiEOEC 
+--------+-----------------------------------------------------------------~--------------------+----------+ 

1 1.0 112.3 12. 1 1.7 
2 2.0 3.2 
3 
4 25.4 2.0 
5 7.0 13.7 3.0 
6 2.0 2.0 8.6 19.4 4.9 
7 6.0 1.4 15.3 3.0 1.0 
8 2.1 7.0 
9 2.0 1.3. 5 2.0 

10 1.0 0.5 
11 25.2 3.0 
12 3.8 35.5 2.5 
13 1.5 2.0 0.5 13.4 5.5 2.0 1.5 
14 0.5 1.0 42.E~ 1.0 0.5 
15 1.0 4.1 1.4 5.5 . 17.0 0.5 
16 7.1 9.6 5.6 1.0 J:-

~ 
17 0.5 2.0 
18 3.0 9.7 13.5 1.1 
19 4.0 5.9 3.6 2.4 1.0 
20 1.0 0.9 11.8 
21 2.0 2.0 38.1 J 

22 0.2 0.9 5.0 iiE7.0 1.0 
23 LO 1.2 iiE3.0 
24 1.0 6.0 6.4 ).5 . !IE1.5 1.5 
25 2.0 9.0 4.5 ).5 :o:2.5 2.0 
26. 0.5 3.8 0.5 4.8 ).4 1. 0 
27 1.0 21.2 8.0 i1E{3.0 
28 2.0 6'.4 0.5 
29 2.0 
30 2.0 iiEl.O YEARLY 
31 1.5 TOTALS 

+----------+-·----------------·---------------------------------------------------------------------+----------+ n 
: t10NTHLY I 0 

I G) 

:TOTALS 16.0 13.0 38.5 7.8 42.7 204.9 123.3 77.0 7:3.6 43.4 :::1.5 27.0 698.7 I 
\01-i 

+---------+-----------------------------------------------------------------·----------;_---------+----------+ !'-)~ 
I I 

:LONGTERM: - lJI w ....... 
: At...1ERAGES: 24.1 17.0 28.2 36.5 59.9 91.0 69.7 72.5 65.5 44.1 ,2:7 .8 25.2 561.5 -o 
+--------+--------~----------------------------------------------------------------------------+----------+ 
~ INDICATES PRECIPITATION FOR PRECIPITATION GFIUGE 1 AT URL. 



+--·~-T-~-~--~------~---~---~~-~-~-------~-----~~~--------------------------------~----------------------+ 
PRECIPITATION DATA-FOR MANUAL RAIN GAUGE #5 

BEAR CREEK AT THE WEIR · 1989 
+-------~·-----------------------------------------------------------------------------------------------+ 

·' ' 
DAY llEJAN -=FEB iiEMAR APR t1AY JUN JUL AUG SEP OCT :M:NOlJ *DEC 

+--~r----+---------------------------------------------------~--~-----------------------------+----------+ 

1 1.0. 12.3 2.0 1.0 
.2 2.0 1EI.O 2.0 
•3 1.0 4.0 2.0 
·4 1.0 12.8 9.0 2.0 
.5 1.0 1.5 16.0 2.0 
.6 J.O 1.0 3.0 

';] -.4.0 6.0 1.5 30.0 4.0 1..0 
·:a 1.0 3.0 1.0 
··_9 1.0 10.0 
ol'O 1..5 0.? 2.0 
JJ 1.0 31.5 
·12 1.0 3.0 13.5 30.0 6'. 2 1.0 
13 
14 2.0 1.0 1.0 
·15 
16 1.0 1.5 '1.6 1.0 
1? 1.0 1.7 4. 1' 27.0 
18 1.0 6.0 
·19 1. 0 2.0 8.4 31.0 0.5 
20 12.9 1.2 
.21 1.3 2.E: 
22 1.5 1.9 
23 
24 1.5 10.9 26.0 1.3 2.0 
25 1.5 1.0 2.0 26.4 30.2 3. 1 5.0 2.0 
26 
27 .2.3 '12.6 ~~~- 0 1.6 
28 1.0 2.0 
2~ 6.0 23.0 1.0 
30 5.0 '(EARLY I 

I 

31 0.8 1.0 TOTALS 
+------~-+------------------------------------------------------------~-----------------------+----------+ 
:MONTHLY I 

I 

:TOTALS 22.5 7.0 20.5 18.9 82.0 113. E. 119.0 67.3 18.2 43.6 14.5 18.0 I 545.1 I 
I I 

+--------+------------------------------------------------------------------------------------+----------+ 
:LONGTERM: 
: Al,.IERAGES: 24. 1 17.0 28.2 36.5 _59. 9 91.0 69.? ?2.5 65.5 44.1 27.8 25.2 I 561.5 I 

I I 

+--------+-----------------------------------------~------------------------------------------+----------+ 
:IE INDICATES PRECIPITATION FOR PRECIPITATION GAUGE 1 AT URL 

~ 
l/1 

(") 
0 
c;') 
I 

\Ot-;l 
Nl:IO 
I I 
-l.n 
W.._, 
-o 



+---------------------------------------------------------------------------------------------------------+ 
PRECIPITATION DATA FOR MANLAL RAIN GAUGE #5 

BEAR CREEK AT THE WEIR 1990 
+--------+-----------------------------------------------------------------------------------------------+ 

DAY APR MAY JUN JUL AUG SEP OCT ~NOV *DEC 
+--------+------------------------------------------------------------------------------------+----------+ 

1 20.0 25.0 
2 29.6 0.8 
3 3.0 18.6 
4 
5 1.0 2.0 
6 
7 0.4 5.6 2.0 23.0 
8 3.0 17. 1 2.2 1.0 0.5 2.0 
9 1.0 

10 4.0 16.0 
11 5.0 2.3 2.0 4.0 
12 1.0 8.0 2.0 
13 2.9 7.0 
14 4.0 2.0 
15 lO.O 2.3 
16 3.0 12.0 ~ 

0\ 

17 4.0 5. 1 10.0 2.7 
18 
19 20.0 20.0 3.0 
20 36.4 "10.1 8.2 9.6 1.5 2.0 
21 2.0 1.0 3.0 0.3 7.5 2.0 

. 22 ;~. 0 1.0 2.0 10.0 17. 1 3.8 1.3 2.0 
23 1.0 1.0 6.0 3.8 
24 2.0 0.5 
25 ~ 1.0 
26 1.0 10.0 1.0 
27 2.2 2.0 1.0 
28 (!,6 3.0 2.6 2.0 
29 1.0 4.3 1.0 
30 2.0 4 -; 1.0 YEARL 'v' 
31 1.0. 10.4 TOTALS 

+--------+-------------------------------------·----------------------------------------------+--------·--+ (") 
0 

:MONTHLY I (j') 
I I 

:TOTALS 23.0 10.0 30.0 33.9 4C.4 151.2 68.9 25. 1 62.4 12.1 21.1 20.5 I 498.6 I \0~ I I 
N!:O +--------+-·--------·------------------------·------------------------·-------·----·--·-----------·--+----------+ I I 

: LONGTER~1 : .... lJI 
w ...... 

:AVERAGES: 24.1 17.0 28.2 36.5 55.9 91.0 69.7 72.5 65.5 44.1 27.8 25.2 I 561.5 I .... o 
I I 

+--------+------------------------------------------------------------------------------------+----------+ 
* INDICATES PRECIPI TATIOI"' FOR PRECIPITATION GAUGE 1 AT URL 



+--------------------------------------------------------~---------------------------------------------------+ 
PRECIPITATION DATA FOR MANUAL RAIN GAUGE #7 

RICE CREEK AT THE WEIR 1987 
+--------+-------------------------------------------------------------------------------------------------+ 

mw :M:JFtN ,.-,FEB APR t1FIY JUN .JUL AUG SEP OCT l~[IEC 

+-·----~--+--------------------------------------------------------------------------------------+----------+ 

1 
2 
~) -· 4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

·lEo 
17 
lEI 
19 
20 
21 
22~ 

23 
24 
2';· 

. ·-' 
2t. 
27 
2B 
29 
3(1 

31 

' ' 

' I 

1.0 

3.0 

1.0 
1.0 

1.0 
1.0 

3.0 
3.0 
5.0 

9.0 

1.0 
1.0 0. 1 2.0 

5.0 

10.0 
1.0 

13. ~~ 

1.0 
5.0 

1.2 
1. ~- 5.0 

1 ;~.I) 46 .. 0 
8.0 

2.0 5.0 
1.8 0.4 

1.0 0.4 1.0 
3.0 5.0 

f). 0 

4.0 

~~9. 4 
3.0 

4.0 
7.0 

1.0 
10.0 
2.0 
6.0 
2.6 
5.0 

4.4 
10.0 

11.0 
5.4 

13.0 

5.0 

1.0 

30.0 
6.0 

4.2 
2.0 .. 
1.0 

2.0 

2.0 

2. 0 1.0 

6.0 
5.4 

1.0 
1.8 
2.0 1.0 

1.0 

3.0 
1.0 

1.0 
8.8 
1.0 

3.2 

2.0 

4.5 

l.5 
2.fi 

4.0 

1.0 
1.0 
1.0 

2~. 5 

4·.0 
?.0 
~~- 5 
1.0 

(1.5 

0.5 

1.0 

YEARL'r' 
TOTALS 

' '. 

'. 
I 

+--------+--------------------------------------------------------------------------------------+-----~----+ 
: ~ONTHL.'i : 
:TOTALS : 4.0 24.0 12.0 2.8 45.1. 82.6 113.8 69.4 4.0 31.5 7.·0 19.0 415.2 
+--------+--------------------------------------------------------------------------------------+----------~ 
: LONGTEP.t·1 : 
:AVERAGES: 24.1 17.0 28.2 36.5 59.9 91.0 69;7 72.5 65.5 44.1 27.8 25.2 561.5 
+-·-------··--+--·-----.. ---·------··---·-----------···--------.. ·--·---- .. ··-·--··-...,·-·------------··-.. ·-··-· .. -··-·-··---·---···-··--·-·-··-·· .. ·-·-·------··-·-·-·--·----.. ·-·-·+-- -·-·-·-·--·-.. ·-··----·+ 
~INDICATES PRECIPITATION FOR PRECIPITATION GAUGE 1 AT URL 

~ ....., 

g. 
COl 
I 
\0~ 
I'-) !XI 
I I 

...... lJI 
1.1) ........ ..... o 



·t---------·- ·- --·······--- ------- ·- ------ ... --·-· ·-- ---·- ----------·------·- ---.--.. -· -·---·------.. ----·--- -·------·--· -·--·----·------·- ........... _ -----··- "·---·----------·-- ---·-----+ 
:. PRECIPI-ATION DATA FOR MANUAL ~AIN GAUGE #7 

RICE CREEK AT THE WEIR 1988 
+---... ---·--+ -· ------·-----.. ----· -·----.. ----·- ... ----------------· ·--. ---·- -·------·-------·-----·-- --·-· ---- -·--·--·---_,_ ---------·----·----------·----+ 

Dm' ~JAN ""FEEl l•:MAR APR MAY JUN JUL AUG SEP OCT *NO\) *-DEC 
+--.. ----·-·--t··· -------------------------------------------------------------------------------------+----------+ 

1 1.0 17.6 2. 1 
2 2.0 3 ..., . ,. 
3 
4 37.2 2.0 
5 7.0 20.0 2. 1 3.0 
6 2.0 2.0 7. 1 28.4 5. 1 
7 6.0 1.2 3.0 1.0 
8 2.4 7.0 
9 2.0 1.0 ~4.3 2.0 

1(1 1.0 0.5 
11 26.6 3.0 
12 4.5 3'3. 6 27.7 1.6 2.5 
1::: 1.5 2.0 6.0 16.6 2.0 1.5 
14 0.5 1.[1 1.0 0.5 
1 c· 

~· 
1.[1 4.7 44.4 1.5 4.7 17.0 0.5 

16 10.5 4 ..., . ( 1.() 
17 . 14" 1 I). ~) 2.0 
18 3.0 13.4 14.:3 1.0 
19 4.0 8.3 4.4 2.5 1.0 
;'.O 1..0 . ., -:. 

c:." c:. 
21 2.0 2.(] 2E .. 8 · 
22 0.3 1.1 4.::: :oo:?.O 1.0 '. 

' 
2-:,o 

~· 1.0 1.2 6.8 *:=!.0 
24 1.0 6.0 6.2 0.5 :00:1.5 1.5 
2!:i ' 2.0 9.0 4.5 0.6 ~2.5 2.0 '· ' ' 
26 0.5 6.3 6.5 0.7 1.0 
27 1.0 18.3 13. 1 •13.0 
28 2.0 2.6 0.5 
29 2.0 11.8 
3(1 ~?.. 0 *l.O 'y'EARL'y' 
31 1.5 TOTALS 

+--------+--------------------------------------------------------------------------------------+----------+ 
: "ONTHLY : 
:rOTALS 16.0 13.0 38.5 7.7 46.6 142.9 150.6 58.4 80.8 42.1 31.5 27.0 655.1 
+--·---·---+-·--------------·----·----·----------------·-----·--"--·----·--------·---------------------··----------------+--·------·----+ 
: LONGTERt·1 : 
: A\JERAGE5: 24. 1 17.0 ~~8. 2 36.5 59.9 '31. (1. t-9. 7 72.5 65.5 44. 1 ;:? . B 25.2 561.5 
+-----·----·--+ _ .... ---- .... - --·- ---- -· ·- ·- ·-·-·----·- --------------- - --·- -·- --·-· -- -·----:----------·- --- -· ·-- -· --·----·- ----·- ---- _,._--·----·-·-+- -· ·---------+ 
" INOICfHE~; PREClPITATICN FOR PRECIPITATION GAUGE 1 AT URL 

.. 

~ 
(X) 

n 
0 
(il 
I 
1.0~ 
N~ 
I I 

,_. VI 
w -..J .... o 



+-------------------·------------------------·-------------------------------------------------------------+ 
PRECIPil.ATION DATA FOR MANUAL RAIN "GAUGE #7 

RICE CREEK AJ THE WEIR 1989 
+--------+--------~----------7--------------~-----------------------------------------------~~-----------+ . 

OA't : · l-EJAN ~FEB APR t1AY ..TUN .JUL AUG SEP OCT 
+--------+--------------------------~------------------~----------------------------------~---+-----------+ 

2.6 
1.0 6.8 1.0 

~. 2.0 20.0 1.0 2.0 ; . 
0::. ' 
3 8.2 3.8 6.0 3.0 
4 1.0 1.0 2.0 
5 1.0 1. !:;; 11.0 
6 1.0 l."CI 3.2 
7 4.0 6.0 1.5 2':3.9 4.0 1.0 
8 1.0 3.0 1.8 1.0 
'3 1.0 1.3 10.0 

10 1.5 2.0 
11 1.0 30.5 
12 1.0 3.0 10. ~~ 48.5 2.0 1.0 
13 0.4 1.0 ' ' ., ' 
14 2.0 1.0 1.0 
15 1.4 . ' 

' 
16 1..0 1.5 2.0 :26.0 1.0 
17 1.0 5.8 
18 1.0 8.3 6.6 7.4 
19 1.0 2.0 29.0 0.5 
20 10. ~~ 1.1 1.0 ' ., 
21 . ' 1.4 2.2 ' 
22 0.7 
23 
24 1.5 Eo. 1 23.0 1.0 2.0 '. 

' 2C:" 
~· 1.5 1.0 2.() 27.8 10.0 3.2 ;:~. 0 

26 ,. 
' 

27 2.3 10.9 8.0 1. ;:~ 
28 1.0 ;;:~. 0 
2'3 6.0 36.0 1.0 
30 ~). 0 YEARLY 
31 3.3 TOTALS 

+--------+------------------------------------------------------------------------------------+----------+ 
: t10NTHL Y : 
:TOTALS 2;2.5 7.0 20.5 14.1 75.1 103.9 123.5 66.5 21.2 34 .. 8 14.5 18~0: 521.6: 
+--------~·-----------------------------------------------------~-----~-7-------~--------------+----------+ 
:LONG~ERM: . :· 
:AVERAGES: 24.1 17.0 28.2 36.5 59.9 91.0 6'3.7 72.5 65.5 44.1 27.8 25.2 : 561.5 : 
+--·-------+-·-----·-----·-··----·--·------------·--------·-----·-·--·-·-·-·---·-----------·----·-·---·-·----·.------·---·-------·-----·---+------··------+ 

• INDICATES PRECIPITATION FOR PRECIPITATION GAU~E AT URL 

~ 
\D 

n 
0 
G") 
I 
\DI-i 
N~ 
I I 

.... lJI 
w ..... 
-o 



+---------------------------------------------------------------------------------------------------------+ 
Pf;;!=:C I P ITATI ON DATA FOR ~1At-lUAL RP IN· GAUGE #7 

RICE CREEK AT THE WEIR 1?90 
+--------+----------~-------------------------------------------------------------------------------------+ 

DA't :oEFEB :.:MAR APR t1RY' JUN JUL RUG SEP OCT ~NOl) l<EDEC 
+--------+-------------------------------------------------------------------------------------+----------+ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 ' ' 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2~2 

23 
:;:•4 
25 
26 
2~7 

28 
29 
;:uJ 

3.0 

3.0 

4.0 
5.0 

2.0 
2.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 
1.0 

1.0 

8.0 

4.0 
10.0 
3.0 

3.0 
2.·0 

1.0 

0.8 

10.0 
6.9 

7.0 

3.7 

12.0) 
6.7 

;~. 4 
:~. 4 

0 ., 
-~ 

25.0 
29.4 

2.0 

2.0 
21.2 

22.2 
1.0 

2.8 

20.0 
41:).3 

5.3 

22.6 

113.0 
1.0 

5.0 

5.7 

5.0 
5.'3 

2.0 

4.1 
3.0 
2.2 

::. ..., 
·-'·..:.. 

56.4 
1.0 

0.~ 

7.4 

3. 1 

20.0 
7.3 

0.4-

4.~ 

2.0 

2.0 

1.5 
7..._5. 
1.3 
3.8 
2.0 

1.0 

4-.0 
2~. 0 

;:1. 0 
;;;:~. 0 
2~. 0 
2~. 0 

0.5 

1.0 
;:~. 0 
1.0 

' '. 

2.0 3.9 VEARLY 1.0 
. ;::1 1. 0 TOTALS 

'. 
' 

+--···--------+----------------------------·--·--:-------··----'·----------------------------------------------t··---·---------+ 
: t10NTHL Y : 
: TOTALS 23. 0 10. 0 30. 0 . 33. 5 27. 4 1 79. 2 63. 2 14. 5 91. 7 12. E 21. 1 20. 5 : 526. 9 : 
+------------+-----------------------------------------------------------------------------------------------+---------...:.,..-+ 
: LONGTER~1: 
:AVERAGES: 24.1 17.0 28.2 36.5 59.9 91.0 69.7 72.5 65.5 44.1 27.8 25.2 : 561.5 : 
+--------+------------------------------------------------------------------------------------+----------+ 

!40 INDICATES PPECIPITATIOI~ FOR PRECIPITRTHJN GAUGE 1 Ar URL. 

0 
0 
C) 

\.11 
0 

I 
\0~ 
N~ 
I I 

- \.11 w....., 
-o 



-!·--·- --- -·- ----··-· -----·---- -----·- --·- ·-··- ----·-·-----·-·- -------- -·- -------- - .. .:. --- -·- -- -·--·- -· -.... ---- ........... ---·- ---· ... _ -'· ...... -- .. -----·------ -·---·- --- - ...... ____ ._,._ ----+ 

PRECIPITATION DATA FOP MANUAL RAIN GAUGE #8 
BARSKI CREEK OUTLET AT 313 1987 

+----.. - ----.. - ···+-·-· ... ---·--·-- --- -··-· -----·----~-·-- _, ________ .. _ -- -·--:·---- -·--·---'·- --·--·- ---.--·- ---·------·---- -·..:...- ----·--- ----·- -----·--- ----.,- ..... - .... -'-- -·---- --·- -·-- --+ 

' '· DA't *..TFlN :o:FEB :.o:t1AR APR t1RY JUN JUL RUG SEP OCT *NOV l<iDEC 
+--------+----------------------------------------------------~---------------------------------+----------+ 

1 1..0 27.8 5.9 . 0. 2 1.0 . -, '. .. ~ . 1..0 1.0 2.0 
~~ 1.0 0.2 
4 
c·. 

~· 
E. 
7' 1.0 
El 
0::1 

1(1 

11 
1-' 1!. 2.0 
B 6.0 
14· 
1 c· 
~· 1.8 

lEo 1. 0 1 c.· ...... 6.0 
17' ' 1.0 ' 1..0 
IE: 
1 Sl ' 3.0 ' 
20 12.0 
21 8.0 
2~~ 
2:=: 2.0 
:~4 3 .. 0 2.0 
2~i 3.0 1.0 0.8 1 ·;:. 

26 5.0 3.0 f). 0 
?-:' ,_ ( 6.0 
2f:\ '3.0 
2SI 
3(1 

1. ~i 
4.0 

4.0 
9.0 6.0 

1.0 
13.E: 12.0 

2.2 
9.0 
3.0 
5.0 

4.6 
10.0 

13.-8 9.0 
7.0 

l. F.l 
1..0 

1.0 

25.0 
~i. 0 

4.0 
:::. 0 
1. 0 2. 0 

2.0 

2. 2 1. 4 

1.0 
~~- 0 

1. 0 0. 6 
2.4 
4.0 1.0 

4 .. 0 
1.0 

1.0 
12. ~~ 
2.0 

3- i.J 

2.0 

1.4 

3.0 

0. ~i 
1.0 

4.0 

0.5 

1.0 

YEARLY 
31 4.0 15.0 

+--------+----------------------------------------------------------r---------------------------+--~~~~~~--+ 
:MONTHLY : 
:TOTALS 4.0 24.0 12.0 4.3 49.2 45.9 117.6 59.5 ~). :2 3:;~ .. 1 7.0 19.0 3?'::1. 8 
+--------+-------------------------------------------·-------------------------------------------+----------+ 
:LONGTERM: 
:AVERAGES: 24.1 17.0 28.2 36.5 59.9 91.0 69.7 72.5 65.5 44.1 27.8 25.2 : 561.5 
+--------+------------------------------------------------------------~-------------------------+----------+ 

~INDICATES PRECIPITATION FOR PRECIPITATION GAUGE. L AT URL 

n 
0 
(j) 
I 

\Ot-3 
t-.)~ 
I I 

- lJ1 W-...J 
-o 



+ ·----... -··--·- ...... ·- ... ----·---·----·-------------·---·-·- ------·-- -·· -·------------·--·--· -·---· ·-----... ---------·--·---·----·--·-·- ·----··--+ 
PRECIPIFFrnN DATA FOR t1ANUAL. RAIN GALIG1:: #3 

B~RSKI CREEK OUTLET A- 313 1g99 
+--------+-------------------------------------------------------------------------------------------------+ 

DAY •JAN •FEB MMAR t1FY ..TUN JUL . AUG SEP OC"T 
+-~------+--------------------------------------------------------------------------------------+----------+ 

1 ] . 0 B8 .. ? 12.'3 1 ') 
-~ 

~~ ;~. 0 :3.7 
::I 
4- 23.9 2.0 
c:· 
'·' 7.0 12.9 3.0 
(. 2.0 2.0 6.2 18.2 4.5 -· o' 6.0 1.0 3.0 1.0 
8 12. 1 7.0 
9 2.0 1.4 12.5 2.0 

1(1 1.0 0.5 
11 23.3 3.0 
1? 4>3 0.4 27.2 2.5 
1 ::;1 1.5 2.0 15.5 2.4 2.0 1.5 
14 0.5 1.0 1.0 0.5 
1 c:· ._, 1.0 c- ::;t ::.._ :37.8 1.3 4.6 17.0 0.5 
}Eo 8.9 4.6 '1. 0 
17 5.0 0.5 2:0 
1rl Cl 3.0 9. •J 12.5 1.0 
1 ':;1 4.0 5.3 4. 1 2.2 1.0 
20 1.0 0.6 
21 2.0 2.0 38.5 
2~~ 0.2 0.8 4.8 ~7.0 1.0 
2~: I 1.0 1.0 "'3.0 I 

24· 1.0 6.0 6.0 0.5 :;t;l. ~; 1.5 
2~i 2.0 9.0. 4.4 5.2 0.5 ;.:2.5 2.0 
2E~ 0.5 ;3. ~ 2.9 0.5 1.0 I 

I 

2? 1.0 20.4 5.8 M13~(1 

2El ;;:<o 1.2 0.5 
2SI 2.0 
30 ;~. 0 ?.<El.O 'v'EARLY 
31 1.5 TOTALS 

+-.-·--·--·--·+····--··------·--·--·--·------·-----·-·--··--·--·-----------------------~-----·--·--·-···--------·----·-----+·---·-···--·-·--·+ 
: t10NTHL.Y : 
:TDTAL5 16.0 13.0 38.5 7_2' 41.·. 169.8 107.0 65.1 67.9 44.4 31.5 27.0 628.5 
+--·--·--·-· -+ .... -·-·----· ----·---· -·--·- --···------ ---·----·-·-------···-·----------·-------·--· -···--···-- - ------·----- -·-·--+·--·----·- -·--+ 
: LONGTERt·1: 
: A1.)ERf1GE5: 24. 1 17.0 28.2 36.5 59.9 91.0 69.7 72.5 65.5 44.1 27.8 25.2 561.5 
+--------+--------------------------------------------------------------------------------------+----------+ 

,.; I NOI C FlTES PREC I P ITfH I Ot~ FOR PREC I P ITAT Wt~ GAJGE 1 AT URL 

l/1 
N 



',,_ 

+--~-~--7-------------~---------------~----------------~-------------------------------------------------+ 
pj:;~EC I PI TAT I ON DATA FOR ~1ANUAL RAIN GAUGE "#8 . 

BRRSKI CREEK OUTLET AT 313 - 1989 
+--------+------------------------------------~-------------------------------------------------~--------+ 

DAY •JAN •FEB •MAR t1FIY .JUN JUL AUG SEP 
+-·-------+-------------------------------------------------~----------------------------------+----------+ 

1.0 15.2 1.5 1.0 
2 2.0 19.0 2.0 
3 11.8 3.0 4.4 2.0 
4 1.0 12.0 2.0 
5 LO 1.5 3.3 14.4 1.3 
6 1.0 1.0 30.1 
7 4.0 6~0 1.5 4.0 1.0 
8 1.0 3.0 1.0 
9 1.0 1.0 10.0 

10 1.5 
11 1.0 33.5 3.4 
12· 1.0 3.0 11.2 22.8 1.0 
13 
14 2.0 1.0 1.0 
15 1.4 
16 LO 1.5 2.0 24.0 1.0 -tJ, 

w 
17 1.0 3.2 B.4 I 

I 

18 1.0 8.3 7.2 
19 1.0 2.0 30.0 0.5 
;:~o 11.8 L2 
~~ 1 2.6 3.0 
-1? 
c::.~ 1.4 1.7 
~~3 0.7 
~~4 1 t:• "";' . 2 2.0 ...... I . ... 
-~c::-
c~.oJ 1.5 1.0 2.0 23.·0 22.0 2.0 2.0 
:::~6 21.7 
;::? 12.7 4.0 1.4 
;:~a 2.6 1.0 ;::~. 0 
;:~9 6.0 25.0 0.9 
:::10 ~J. 0 0.5 YEARLY 
31 o~s TOTALS 

+------·--+-----------------------------------------------------------------------------------~+----------+ n 
. : t10t-.THLY I 

0 
I c;') 

:TOTAL~; -:n c ?.0 20.5 13.2 72.9 110. 1 107. 1 60.1 20.7 42.2 14.5 18.0 I 510~8 I I 
L..t:-· ~ I I \01-':l 

+--------+------------------------------------------------------------------------------------+----------+ "" ~ I I 

: LONGTERt·1: - V1 W-...J 
:FWERAf:;E I 24.1 17.0 28.2 :36.5 59.9 91.0. 613.7 72.5 6'; c.· 44. 1 27.8 ..,.,. '") I 561.5 I -o I d.J c:.. ·.~1 • .:.. I I 

+------·--+------------------------------------------------------------------------~~----------+----------+ 
l~ J N[)ICATES PREC I PI TfH I ON FOR PRECIPITATION GAUGE AT URL 



-~----·----------------------------------------------------------------------------------------------------+ 
I 

.I PRECIPITATION DATA FOR MANUAL RRIN GAJGE #8 
BRRSki CREEK OUTLET ijT 313 1990 

+-------~+----~-------------------------------------------------------------------------------------------+ 

Of~'y' •JAN ~FEB MMAR APR t·1A'Y' Jl.JN JUL AUG 5EP OCT ~NOV ~DEC 

+--------~------------------------------------------------------------------------------------+----------+ 

1 23.3 
2 :38 .. 0 20.0 
:3 3.0 18.2 0.4 
4 
5 0.4 2.0 
IS 
7 0.3 2.8 2.0 20.0 
8 :3.0 22. 1 1.4 0.5 2.0 
9 1.0 

10 4.0 
11 ~5. (I 23.1 2.0 4.0 
12 1.0 8.0 1.0 2.0 
13 7.1:. 
14 4.1) 4. 0. 
15 10.0 2.3 4·. 0 
16 3.0 10.0 4. 1 
17 4.0 5.6 7.0 2.3 
18 
1'3 30.0 25.0 3.0 
20 42 .. 6 7.7 8.4 1.5 2.0 
21 2.0 J..(l 3.0 o.;;: 7.5 2.0 
22 :?. 0 1.0 2.0 8.0 4.4 1.3 2.0 
23 1.0 1.0 3.2 29.4 3.8 
24 2.0 0.5 
~~5 1.0 
26 1.0 10.0 1.0 
27 . 

' 3.4 1.0 
28 0.4 2. 1 2.4 4.2 2.0 
2'3 1.0 4.4 1.0 
30 2.0 ;?2. 4 1.0 YEARLY 
31 1.0 TOTALS 

+--·--·-·-·---+-------·--------------·----·-------------·------------.. --------------·-------------------------·-------------+----·-----·--+ 
: t10NTHL'v' I 

I 

:TOTALS 2:3.0 10.0 30.0 29.6 48.2 188.5 56.4 36.9 60.5 12.5 21·. 1 20.5 I 53?.2 I 
I I 

+------·---+--------------------·---------·-------------·----·--------------·-----·---------------------·-------+------·------+ 
: LONGTER~1: 
:AVERAGES: 24.1 17.0 28.2 36.5 59.'3 91.0 6'3.7 72.5 65.5 44.1 27.8 25.2 : 561.5:. 
+--------+-------------------------------------------------------------------------------------+----------+ 
~ INOICnTE5 PRECI-PITATION FOR PRECIPITAT.I("' G=JUGE 1 AT UR.L 

n 
0 
Cil 
I 
\0~ 
1'-l~ 
I I 
,_.VI w....., 
.... o 



.. 
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1987-1990 

1987-1990 

. 1987-1990 
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APPENDIX B 

STREAHFLOV SUMMARIES AND HYDROGRAPHS 
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BEAR CREEK DISCHARGE 1'187 2 
DRAINAGE AREA 75.3 K" 

+-------+-------------------------------------------------------------------------------------------------------~----------------+-----+ . :;} 3 .. 
: DISCHARGE (" /s) DISCHARGE ~ /s) 

DAV . JANIJARY FEBRUARV HARCH APRIL HAV JUNE JUL'r' AUGUST SEPTEHBER OCTOBER NOVEHBER DECEHBER DA'r' . 
+-------+------------------------------------------------------------------------------------------------------------------------+-----+ 

1 0.0620 B 0.0170 B 0.0210 B 0.2'170 E 0.31'10 E 0.0970 E 0.0000 E 0.0001 E 0.0000 0.0000 0.000'3 0.0107 B 1 
2 0.0620 B 0.0110 B 0.0210 B 0.3000 E 0.3070 E 0.0800 E 0.0000 E 0.0001 E 0.0000 0.0000 0.0007 0.0107 B 2 
3 0.0620 8 0.0120 8 0.0200 B 0.3030 A 0.2660 E 0.0710 E 0.0000 E 0.0001 E 0.0000 0.0000 0.0005 0.010'1 B 3 
1 0.0630 B 0.0130 B 0.01'30 B 0.5'330 E 0.2250 E 0.0680 E 0.0000 E 0.0001 E 0.0000 0.0000 0.0005 0 .• 0112 B 1 
5 0.0630 B 0.0130 B 0.01'10 B 0.8810 E 0.1810 A 0.0610 E 0.0000 E 0.0002 E 0.0000 0.0000 0.0011 0.0111 B 5 
6 0.0630 B 0.0110 B 0.0180 B 1.1710 A 0.1680 E 0.0550 E 0.0000 E 0.0003 E 0.0000 0.0000 0.0017 0.0117 B 6 
7 0.0620 B 0.0110 8 0.0170 8 1.5180 E 0.1510 E 0.01'10 E 0.0000 E 0.0001 E 0.0000 0.0000 0.0017 0.011'1 8 7 
8 0.0610 8 0.0150 8 0.0170 8 1.8610 A 0.1350 E 0.0120 E 0.0000 E 0.0001 E 0.0000 0.0000 0.0032 0.0122 8 8 
'l 0.05'30 8 0.0150 8 0.0170 8 1.8'330 E 0.1180 E 0.0360 A 0.0000 E 0.0005 E 0.0000 0.0017 0.0016 0.0117 8 'l 

10 0.0580 8 0.0160 8 0.0160 A 1.'1250 E 0.1020 E 0.0310 E 0.0000 E 0.0006 E 0.0000 0.0010 0.367& 0.0112 B 10 
11 0.0570 8 0.0170 8 0.0380 E 1.'1580 E 0.0850 E 0.0260 E 0.0000 E 0.0007 E 0.0000 0.0021 0.0333 0.0107 8 11 
12 0.05&0 B 0.0170 B 0.0610 E 1.'3'300 E 0.06'30 A 0.0210 E 0.0000 E 0.0008 E 0.0000 0.0009 0.003& 0.00'38 8 12 
13 0.0550 B 0.0180 B 0.0830 E 2.0220 E 0.0730 E 0.0160 E 0.0000 E 0.0008 E 0.0000 0.0008 0.0011 0.0089 8 13 
11 0.0530 9 0.0180 8 0.1060 E 2.0510 A 0.0770 E 0.0110 E 0.0000 E 0.0008 E 0.0000 0.0006 0.0011 0.0083 B 11 
15 0.0520 B 0.0190 B 0.1280 E 1.'1350 E 0.0820 E 0.0060 E 0.0000 E 0.0008 E 0.0000 0.0006 0.0056 0.00'10 B 15 
16 0.0510 B 0.01'10 8 0.1510 E 1.8170 E 0.0860 E 0.0007 E 0.0000 E 0.0008 E 0.0000 0.000& 0.0160 0.00'30 B 16 
17 0.0500 8 0.0200 8 0.1730 E 1.6'380 E 0.0'100 E 0.0007 E 0.0000 E 0.0008 E 0.0000 0.0006 0.0252 B 0.0100 B 17 
18 0.0180 B 0.0210 8 0.1'160 E 1.57'10 E 0.0950 E 0.000& E 0.0000 E 0.0008 E 0.0000 0.0013 0.011& B 0.0100 B 18 
19 0.0170 B 0.0210 B 0.2180 E 1.1600 E 0.0990 E 0.000& E 0.0000 E 0.0007 E 0.0000 0.0011 0.0077 B 0.0110 8 19 \.11 
20 0.0160 B 0.0220 B 0.2100 E 1.3120 E 0.1030 A 0.0006 E 0.0001 E 0.0006 E 0.0000 0.0013 0.0076 B 0.0110 B 20 ....., 
21 0.0110 B 0.0220 B 0.2630 E 1.2230 A 0.1010 E 0.0006 E 0.0001 E 0.0005 E 0.0000 0.0025 0.0081 B 0.0110 B 21 
22 0.0110 B 0.0230 B 0.2850 E 1.1160 E 0.1050 E 0.0005 E 0.0001 E 0.0001 E 0.0000 0.0012 0.0087 8 0.0120 B 22 
23 0.0390 B 0.0230 B 0.3080 E 1.0080 E 0.1060 E 0.0005 E 0.0001 E 0.0003 E 0.0000 0.0132 0.0091 B 0.0120 B 23 
21 0.0360 B 0.0210 A 0.3300 E 0.9010 E 0.1080 E 0.0001 E · 0.0001 E 0.0002 E 0.0000 0.0089 0.0096 B 0.0110 B 21 
25 0.0310 B 0.0230 E 0.3530 E 0.7910 E 0.1090 E 0.0003 E 0.0001 E 0.0001 E 0.0000 0.0016 0.0096 B 0.0110 8 25 
26 0.0310 B 0.0230 E 0.3750 A 0.6870 E 0.1100 E 0.0003 E 0.0001 E 0.0001 E 0.0000 0.0053 0.0098 B 0.0100 B 26 
27 0.():2'10 B 0.0220 E 0.3510 E 0.5790 E 0.1110 E 0.0002 E 0.0001 E 0.0000 0.0000 0.0092 0.0100 B 0.0100 B 27 
28 0.0270 B 0.0220 E 0.3330 E 0.1720 A 0.1120 A 0.0001 E 0.0001 E 0.0000 0.0000 0.1120 0.0103 B 0.0090 B 28 
2'l 0.0210 B 0.3120 E 0.1310 E 0.1060 E 0.0000 E 0.0001 E 0.0000 0.0000 0.0302 0.0105 B 0.0090 B 29 
30 0.0220 B 0.2910 A 0.3900 E 0.0990 E 0.0000 E 0.0001 E 0.0000 0.0000 0.0037 0.0107 B 0.0080 B 30 
31 0.01'30 B 0.2'310 E 0.0930 E 0.0001 E 0.0000 0.0018 0.0080 B 31 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ 
:rOTAL 1.1760 0.5170 5.0770 36.2010 1.0270 0.6691 0.0015 0.0119 0.0000 0.2082 0.6251 0.3251 
:HEAM 0.0176 0.0185 0.1638 1.2068 0.12'39 0.0223 0.0000 0.0001 0.0000 0.0067 0.0208 0.0105 
:dat1~3 127.5 11.7 138.7 3128.0 317.'1 57.8 0.1 1.0 0.0 18.0 51.0 28.1 
:HRx 0.0630 0.0210 0.3750 2.0510 0.3190 0.0870 0.0001 0.0008 0.0000 0.1120 0.367& 0.0110 
:mN 0.0190 0.0120 0.0160 0.2970 0.06'10 0.0000 0.0000 0.0000 0.0000 0.0000 0.0005 0.0080 
+-------+------------------------------------------------------------------------------------------------------------------------+-----+ 
:""/unit: (") 

0 
:arlia'a 1. 7 0.& 5.8 11.5 1.& 0.8 0.0 0.0 0.0 0.2 0.7 0."1 COl 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ I 
\DI-i 

3 N~ 
roTAL DISCHARGE 1250 da" A - HANUfl.. GAUGE TVPE OF GAUGE - RECORDING I I 

- \.11 56.1 "~unit arva E - ESTittATE W-...J 
B - ICE CONDITIONS -o 
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BEAR CREEK DISCHARGE 1989 2 
DRAINAGE AREA 75.3 K" ·---·--__; ____________________________________________________________________________________________________________ ·-----+ 

3 3 . DISCHARGE (It /5) DISCHARGE (" /s) . 
DA't' . JANUARY FEBRUARY t1ARCH APRIL MAY JUHE JUL't' AUGUST SEPTEMBER OCTOBER NOVEI1BER DECEMBER DR\' . 

·------·-------------------------------------- -----------------------~------------------------------------------------------+-----+ 
1 ! 0.0070"B 0.0060 B 0.0070 B 0.01'30 B ).0520 0.2300 E 0.1600 E 0.3010 E 0.6116 E 0.0155 0.1159 A 0.1082 E 1 
2 0.0070 8 0.0060 8 0.0080 0.0310 B 0.0780 10.0000 E 0.1120 E 0.2100 E 0.5002 E 0.0127 0.1172 E 0.1061 E 2 
3 0.0060 8 0.0060 8 0.0080 0.0170 B 0.0700 1.1000 E 0.1320 E 0.1500 E 0.0610 0.2071 E 0.1631 E 0.1015 E 3 
1 ·o.o06o 8 0.0060 8 0.008Q 0.0670 8 0.0110 2.6200 E 0.1260 E 0.0250 0.0212 0.0177 0.1373 E 0.1018 E 1 
5 0.0050 8 0.0060 8 0.0080 0.0'310 8 0.0150 1.6800 E 0.1120 EE 0.0130 0.0072 0.1238 E 0.1381 E 0.0'3'31 E 5 
6 0.0050 B 0.0060 8 0.0080 0.1330 B 0.1280 1.2800 E 0.3780 A 0.00'30 0.0038 0.0112 0.11'35 E 0.0'371 8 6 
7 0.0050 8 0.0060 8 0.0080 0.1180 B 0.1850 0.'3800 E 1.2800 E 0.00'30 0.0028 0.0268 0.1631 A 0.0861 8 7 
8 0.0050 B 0.0060 B 0.0080 0.1030 B 0.1550 0.9800 E 1.5000 E 0.0060 0.0020 0.0302 0.1631 E 0.0762 B 8 
'3 0.0050 B 0.0070 B 0.0080 0.08'30 B 0.1760 0.6380 E 2.0000 E 0.0060 0.0016 0.03'36 0.1616 E 0.0671 8 9 

10 0.0050 B 0.0070 8 0.0080 0.0770 B 0.0810 0.5270 E 1.3200 E 0.0050 0.0016 0.0281 0.1658 E 0.0587 B 10 
11 0.0050 B 0.0070 B 0.0080 0.0660 B 0.0110 0.1170 E 1.0800 E 0.0010 0.02'33 0.0536 0.1658 E 0.0506 B 11 
12 0.0050 B 0.0070 B 0.0090 0.0550 0.0160 0.3150 E 3.3600 E 0.0010 0.061'3 0.0512 0.1670 E 0.0171 B 12 
13 0.0050 B 0.0070 B 0.0080 0.0070 0.0560 0.3060 A 3.9000 E 0.0010 0.05'33 0.0237 0.1670 E 0.0138 B 13 
11 0.0050 B 0.0070 8 0.0080 0.0330 0.01'30 0.3800 E 3.0000 E 0.0030 0.0256 0.010'3 0.1683 E 0.0"'138 B 11 
15 0.0050 B 0.0070 8 0.0080 B 0.0720 0.0570 0.7600 A 2.7000 E 0.0030 0.0317 E 0.0132 0.1683 E 0.0111 B 15 
16 0.0050 B 0.0070 8 0.0080 B 0.0'320 0.1000 0.6'350 E 2.7100 E 0.0020 0.0155 E 0.0276 0.1683 E 0.0111 B 16 
17 0.0050 B 0.0070 B 0.0080 B 0.05'30 0.0820 0.6600 E 2.5600 E 0.0055 0.0580 E 0.0302 0.16'35 E 0.011'3 B 17 
18 0.0060 B 0.0070 B 0.0080 8 0.0?20 0.2190 0.5520 E 1.7100 E 0.0019 0.0717 E 0.011'3 0.1?07 A 0.011'3 B 18 V1 
1'3 0.0060 8 0.0070 8 0.0080 B 0.0880 0.8100 E 0.3180 E 1.1210 E 0.0060 0.0997 E 0.0177 0.1695 E 0.0155 B 19 \0 

20 0.0060 B 0.0070 B 0.0080 8 0.1620 1.2200 E 0.3000 E 0.'3510 E 0.0312 0.10'31 E 0.0177 0.1693 E 0.0155 B ·2o 
21 0.0060 8 0.0070 8 0.0090 B 0.0550 0.8500 E 0.2'300 A 1.0560 E 0.016'3 0.1331 E 0.0166 0.1670 E 0.0160 B 21 
22 0.0060 B 0.0070 8 0.0080 8 0.0210 0.1370 E 0.2610 E 0.9200 E 0.073'3 0.1227 E 0.0905 E 0.1631 E 0.0166 8 22 
23 0.0060 B 0.00?0 B 0.0090 8 0.0200 0.1010 E 0.2120 E 0.8190 E 0.0172 0.03'31 0.09'31 E 0.1611 E 0.0171 B 23 
21 0.0060 B 0.00?0 B 0.0090 8 0.0670 0. 1830 E 0.2600 E 0.6210 E 0.0081 0.0138 0.0897 E 0.1587 E 0.0177 B 21 
25 0.0060 8 0.00?0 8 0.0080 8 0.0860 0.11'30 E 0.2000 E 0.6550 E 0.0121 0.0306 0.0913 E 0.1561 A 0.0183 B 25 
26 0.0060 B 0.0070 8 0.0080 8 0.0320 0.0570 E 0.1?60 E 0.5120 E 0.0052 0.0310 0.0939 E 0.1183 E 0.018'3 B 26 
27 0.0060 B 0.0070 8 0.00'30 B 0.11'30 0.0260 A 0.1?60 E 0.1210 E 0.0017 0.0166 0.1018 E 0.1381 E 0.0191 B 27 
28 0.0060 B 0.0070 8 0.0090 B 0.0?20 0.0780 A 0.2160 A 0.3'360 E 0.0182 0.0606 0.1101 E 0.1331 E 0.0500 B 28 
2'3 0.0060 8 0.0070 8 0.0100 8 0.0100 0.0"110 A 0.2000 E 1.5000 E 0.0222 0.0703 0.1188 E 0.1218 E 0.0506 B 29 
30 O.G060 B 0.0100 8 0.1170 0.0170 A 0.1?00 E 0.3780 E 0.0237 0.0769 0.128'3 E 0.1178 A 0.0512 B 30 
31 0.0060 B 0.0110 8 0.0760 A 0.3550 E 0.0'382 E 0.13'35 E 0.0512 B 31 

·------·-----------------------------------------·-----·---------------------------------------------------------------------~--·-----+ 
:TOTAL 0.1750 0.1'350 0.2560 2.1130 6.0150 30.1690 11.2360 1.1351 2.1886 2.0966 1.6601 1.8'37'3 
:11EAN 0.0056 0.0067 0.0083 0.0701 0.1'350 1.0056 1.1270 0.0366 0.0830 0.0676 0.1553 0.0612 
:da" .. 3 15.1 16.8 22.1 182.6 522.3 2606.5 3822.0 '38.1 215.0 181.1 "102.7 161.0 
:ttAl< 0.0070 0.0070 0.0110 0.1620 1.2200 10.0000 1.3200 0.30"10 0.6116 0.2071 0.1707 0.1082 
:ttiN 0.0050 0.0060 0.0070 0.0070 0.0260 0.1?00 0.1260 0.001'3 0.0016 0.0109 0.1158 0.0138 n ·------·----------------------------------------------------------------------------------------------------------------------·-----+ 0 
:....,unit: G"'l 

:area 0.2 0.2 0.3 2.1 E..9 31.6 50.8 1.3 2.'3 2.1 5.3 2.2 I 
\0~ 

·-------+----------------------------------------------------------------------------------------------------------------------+-----+ N!;lC 

3 I I 

- V1 TOTAL DISCHARGE 8250 da" A - MANUAL GAUGE TYPE OF GAUGE - RECORDING w '-I 

109.5 ""/unit aroa E - ESTIHATE -a 
B - ICE CONDITIONS 
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BEAR CREEK DISCHARGE 1989 2 
DRAINAGE AREA 75.3 K" 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ 
3 3 ., 

DISCHARGE (,. /s) DISCHARGE (,. /s) 
' 
' ' 

DAY ' JANUARY FEBRUARY HARCH APRIL "AY JUNE JULY AUGUST SEPTEttBER OCTOBER NOVE~ER DECEI1BER DA'r' ' +-------+------------------------------------------------------------------------------------------------------------------------+-----+ 
1 0.0512 B 0.0101 8 0.0178 B 0.0321 8 2.9210 1.2606 0.3'361 0.0653 0.0031 0.0001 0.0056 8 0.0092 8 1 
2 0.0518 8 0.0376 8 0.0188 8 0.0122 8 2.6510 0.9668 0.3615 0.0536 0.0013 0.0001 0.0092 8 0.0083 8 2 
3 0.0521 8 0.0352 8 0.0195 8 0.0512 9 2.2888 0.?508 0.3317 0.061& 0.0001 0.0001 0.0110 9 0.0076 9 3 
1 0.0530 9 0.0321 9 0.0205 9 0.0660 9 2.3018 0.5799 0.2511 0.2183 0.0001 E 0.0008 E 0.0195 B 0.0068 8 1 
5 0.0536 B 0.0297 9 0.0212 B 0.0681 8 2.1817 0.6005 0.3317 0.2699 0.0001 E 0.0010 E 0.0268 8 0.0061 9 5 
6 0.0512 B 0.027& B 0.0222 B 0.0710 8 2.3500 0.7'311 0.3167 0.0118 0.0001 0.0013 E 0.0352 9 0.0052 9 6 
7 0.0536 B 0.025& 9 0.0230 8 0.0732 9 2.1200 1.1298 0.2191 0.0050 0.0001 E 0.0021 E 0.0127 9 0.0016 8 7 
8 0.0530 9 0.0252 8 0.0230 8 0.0681 9 1.7393 1.1891 0.1988 0.0056 0.0001 E 0.002& 0.0356 8 0.0016 8 8 
9 0.0521 8 0.0219 8 0.0233 8 0.0626 9 1.&130 1.1321 0.1900 0.0052 0.0001 E 0.0028 0.035& 8 0.001& 8 9 

10 0.0521 B 0.0215 0.0233 B 0.0580 9 1.5030 0.9182 0.1827 0.0070 0.0001 E 0.0028 0.035& 8 0.001& 8 10 
11 0.0518 8 0.0211 0.0237 8 0.0530 B 1.1811 0.7972 0.1300 0.0079 0.0002 E 0.0028 0.0356 8 0.001& 8 11 
12 0.0512 B 0.0237 0.0237 8 0.06&0 8 1.1321 0.9385 0.2163 0.0055 0.0001 E 0.0028 0.035& 8 0.0016 8 12 
13 0.0506 B 0.0233 0.0211 8 0.0808 8 0.8552 2.1155 0.2117 0.0031 0.0005 E 0.0022 0.035& 8 0.001& 8 13 
11 0.0500 B 0.0236 0.0211 8 0.1853 8 0.7211 2.0113 0.1866 0.0219 E 0.0010 0.0011 0.035& 8 0.001& 8 11 
15 0.0191 8 0.0226 0.0237 8 0.2159 8 0.6071 1.51&0 0.1880 0.0177 E 0.0005 0.002& E 0.0317 8 0.001& 8 15 
u;; 0.0189 B 0.0222 0.0233 8 0.327& 8 0.5711 1-.139& 0.0821 0.0321 E 0.0003 0.0052 E 0.0338 8 0.0015 8 1& 0\ 
17 0.0183 B 0.0219 0.0230 8 0.1210 B 0.5699 1.0810 0.085& 0.0105 0.0002 0.0085 E 0.0319 8 0.0013 8 17 ..... 
18 0.0177 B 0.0215 0.0226 8 0.1127 8 0.58&8 0.99&7 0.2615 0.0188 0.0002 0.0103 A 0.0302 B 0.0031 8 18 
19 0.0171 8 0.0212 0.0222 8 0.1072 8 0.7798 0.7710 0.2050 0.010& 0.0001 0.0100 E 0.0285 8 0.0021 8 19 
20 0.0166 8 0.0208 0.0219 8 0.6762 8 2.1017 0.6300 0.0905 0.0211 0.0001 0.0098 E 0.0272 B 0.0013 B 20 
21 0.0166 B 0.0201 0.0215 B 1.3008 8 1.1668 0.8610 0.0777 0.016& 0.0001 0.009& 0.0256 B 0.0015 B 21 
22 0.0160 B 0.0201 0.0212 8 2.1110 B 0.710& 0.9288 0.061& 0.0085 0.0001 0.0091 0.0230 B 0.001& B 22 
23 0.0160 B 0.0198 B 0.0212 B 3.0510 8 0.3126 2.2180 0.0530 0.0821 0.0001 0.0092 E 0.0205 8 0.0018 8 23 
21 0.0155 9 0.0195 B 0.0212 9 1.0390 9 0.2000 1.3511 0.0567 0.0633 0.0001 0.0089 E 0.0182 9 0.0019 9 21 
25 0.0155 B 0.0191 B 0.0208 B 6.6980 B 0.8320 E 0.7621 0.0587 0.0293 0.0001 0.00&3 0.0160 B 0.0'021 B 25 
2& 0.0119 B 0.0188 B 0.0208 9 6.8210 B 1.8752 E 0.5'336 0.0633 0.027& 0.0008 0.0105 0.0110 B 0.0023 9 2& 
27 0.0119 B 0.0185 B 0.0208 B 6.0060 ::.1017 0.6'368 0.0138 0.0226 o.oooi 0.0052 0.0122 9 0.0025 B 27.: 
28 0.0111 9 0.0182 B 0.0205 B 1.9225 1.8'303 0.5651 0.0319 0.0178 0.0001 0.007& 0.0112 9 0.0027 8 28 
29 0.0111 9 0.0212 B 1.0'310 2.9210 0.5380 0.0352 0.0117 0.0001 0.0135 0.0107 9 0.0029 8 29 ' ' 
30 0.0138 B 0.0222 B 3.1895 2.7220 0.1513 0.0703 0.0071 0.0001 0.0013 0.0100 8 0.0031 8 30 ' ' 
31 0.0'133 B 0.0230 8 1.6279 0.0703 0.005& 0.0031 B 0.0033 B 31 ' ' +-------+------------------------------------------------------------------------------------------------------------------------+-----+ 

!TOTAL 1.5116 0.681& 0.6792 16.0371 17.7851 30.9150 5.0687 1.2179 0.0109 0.15&1 o. 7501 0.1255 
!HEAN 0.0189 0.0213 0.0219 1.531& 1.5115 1.0305 0.1&35 0.0393 0.0001 0.0050 0.0250 0.0010 
!da,.~3 ' 130.9 58.9 59.7 3977.& 1128.& 2671.1 '137.9 105.2 0.9 13.5 6'1.8 10.8 ' 
!HA)( 0.0512 0.0101 0.0211 6.8210 2.'3210 2.1155 0.3'361 0.26'39 0.0031 0.0135 0.0'127 0.0092 (') 

0 
!HIN 0.0133 0.0182 0.0178 0.0321 6.2000 0.1513 0.0319 0.0031 0.0001 0.0001 0.005& 0.0013 C) 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ I 
\0~ 

;,.,./unit! 1'-l~ 

:area 1. 7 0.8 0.8 52.8 51.8 35.5 5.8 1.1 0.0 0.2 0.9 0.1 I I 
..... 1.11 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ w....., 
3 ..... o 

TOTAL DISCHARGE 11700 da.. A - "ANUAL GAUGE TYPE OF GAUGE - RECORDING 
151.8 '""/uni t an~a E - ESTIHATE 

8 - ICE CONDITIONS 
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BEAR CREEK DISCHARGE 1'390 2 
DRAINAGE AREA 75.3 K11 

·-------·------------------------------------------------------------------------------------------------------------------------·-----· 
3 3 . DISCHARGE (11 /$) DISCHARGE (" /s) . 

DRY . JAHURRY FEBRUARY ttARCH APRIL ttRY JUNE JULY AUGUST SEPTEt1BER OCTOBER NOVEt1BER DECEHBER DAY . 
·-------·------------------------------------------------------------------------------------------------------------------------·-----+ 

1 0.003& B 0.0038 B 0.0053 B 0.18?3 B 0.'3288 0.6005 0.6118 0.2178 0.0008 0.0003 0.0005 0.011'3 B 1 
2 0.0038 B 0.003>1 B 0.0053 B 0.1'388 B 1.2201 1.7695 0.5156 0.1810 0.000& 0.0160 0.0001 0.0111 B 2 
3 0.0012 B 0.0031 B 0.0053 B O. l887 B 1.1031 3.5?19 0.5578 0.0703 0.0009 0.0208 0.0001 0.0109 B 3 
1 0.001& B 0.0028 B 0.0053 B 0.0880 B 0.7150 2.9'380 . 0.6556 0.0175 0.0182 0.0100 0.0003 0.0105 B 1 
5 ·o.oo5o B 0.0026 B 0.0053 B 0.07?7 B 0.&319 2.1586 0.5711 0.0015 0.0019 0.0092 0.0003 0.0100 B 5 
6 0.0055 B 0.0021 B 0.0061 B 0.0688 B 0.5669 2.2160 0.5532 0.0025 0.0151 0.00?2 0.0002 0.00'3& B £, 
7 0.0060 B 0.002{, B 0.0070 9 0.0606 9 0.5730 1.8752 0.6'368 0.0009 0.0079 0.0011 0.0002 0.0092 B 7 
8 0.0065 B 0.0028 B 0.0079 9 0.0536 B 0.5868 1.8'303 o. 7381 0.0121 0.003'3 0.001'3 0.0003 0.0087 B a 
9 0.0070 B 0.0030 9 0.0089 9 0.0166 9 0.6319 2.3671 0.5639 0.0211 0.0023 0.0013 0.0001 0.0085 B '3 

10 0.007& B 0.0032 B 0.0100 9 0.0155 B 0.5730 2.1680 0.1'361 0.0103 0.0001 0.0011 0.0000 0.0081 B 10 
11 0.0081 B 0.0033 B 0.0111 9 0.0111 9 0.&831 2.1200 0.1293 0.0011 0.0000 0.0010 0.0201 B 0.0077 B 11 
12 0.0087 B 0.0031 B 0.0129 9 0.0138 B 0.8030 2.1155 0.3615 o~ooo3 0.0001) 0.000'3 0.0175 B 0.007& B 12 
13 0.0092 B 0.0031 B 0.0215 B 0.0112 B 0.6113 2.1600 0.3296 0.0001 0.0021 0.0008 0.0160 9 0.0072 B 13 
11 0.0096 8 0.0031 9 0.0328 9 0.0391 9 0.5681 1.7695 0.3061 0.0002 0.0021 0.0008 0.0116 9 0.0068 B 11 
15 0.0100 8 0.0031 B 0.1927 B 0.0366 B 0.5380 1.5030 0.2563 0.0002 0.0011 0.0007 0.0132 9 0.0065 B 15 
16 0.0105 8 0.0031 9 0.2016 9 0.0317 9 0.5211 1.3678 0.2209 0.0001 0.0013 0.0007 0.011'3 B 0.00£.3 B 16 
17 0.0098 8 0.0031 B 0.2170 9 0.0555 9 0.569'3 1.1395 0.2178 0.011& 0.0012 0.0007 0.0107 B 0.00£.1 B 17 0"1 
18 0.0089 B 0.0031 B 0.0751 B 0.0821 9 0.7037 1.0713 0.2132 0.0695 0.0008 0.000£, 0.0096 9 0.0061 B 18 w 
19 0.0081 9 0.0031 9 0.0321 9 0.1893 9 0.7508 0.9579 0.1927 0.0117 0.0007 0.000£, 0.0072 B 0.0061 B 19 
20 0.0071 B 0.0031 B 0.0315 B 0.0856 0.7175 1.8'903 0.0832 0.0007 0.0007 0.0005 0.0076 B 0.0061 B 20 
21 0.0066 B 0.0037 B 0.0310 B 0.085& 0.7037 3.1107 0.0821 0.000& 0.0007 0.0005 O.OO<J6 B 0.0063 B 21 
22 0.0060 9 0.0039 B 0.0276 9 0.3700 0.7211 3.2222 0.0777 0.000£, 0.000£, 0.0005 0.0116 B 0.0063 B 22 
23 0.0053 9 0.0012 B 0.0215 B 0.5799 1.5077 2.8060 0.0777 0.0008 0.0005 0.0001 0.0208 B 0.0063 B 23 
21 0.0053 B 0.0015 9 0.0215 9 0.5517 1.1616 2.2757 0.0695 0.0182 0.0005 0.0001 0.0328 B 0.0063 B 21 
25 0.0053 B 0.0017 B 0.0188 B 0.7716 1.1395 1.9205 0.0619 0.00£.5 0.0001 0.0001 0.0215 B 0.0063 B 25 
26 0.0052 B 0.0050 B 0.0163 B 0.8997 1.00£.1 1.5520 0.0710 0.0032 0.0003 0.0001 0.0201 B 0.00£.5 B 26 
27 0.0052 B 0.0053 9 0.0110 B 0.8088 0.813£, 1.3112 0.0606 0.0061 0.0003 0.0005 0.0175 B 0.0065 B 27 
28 0.0050 B 0.0053 B 0.0122 9 0.8030 0.710£, 1.1286 0.0587 0.01£.0 0.0003 0.0005 0.0151 B 0.0065 B 28 
2'9 0.0050 9 0.0260 8 0.'3182 0.5639 0.9182 0.0111 0.00£.3 0.0003 0.0005 0.0135 9 0.00£.5 B 2'3 
30 0.001& 9 0.0171 8 0.8900 0.7710 0.7'311 0.0317 0.0011 0.0003 0.0005 0.0121 B 0.0065 B 30 
31 0.0012 B 0.0856 8 1.1'937 0.2163 0.001£. 0.0005 0.006& B 31 

·-------·------------------------------------------------------------------------------------------------------------------------+-----+ 
:TOTAL 0.201'3 0.100£, 1.2237 8.378'3 21.'3693 57.6151 9.18'30 0.70&& 0.0701 0.0815 0.3120 0.2361 
: 11ERN 0.0065 0.0036 0.0395 0.2793 0.9055 1.9215 0.3061 0.0228 0.0023 0.0027 0.0101 0.0076 
:da""3 17.1 8.7 105.7 723.9 2157.3 1980.6 91'9.8 61.0 £..1 7.3 27.0 20.1 
:ttR)( 0.0105 0.0053 0.2170 0.'3182 1.5077 3.5719 0.7381 0.2178 0.0182 0.0208 0.0328 0.011'3 
: 11IH 0.003£, 0.0021 0.0053 0.0317 0.5211 0.6005 0.0317 0.0001 0.0000 0.0003 0.0000 0.0061 (") 

0 +-------+------------------------------------------------------------------------------------------------------------------------+-----+ (j) 

:""/unit.: I 
\Ot-3 

:arQa 0.2 0.1 1.1 9.6 28.7 66.1 10.'3 0.9 0.1 0.1 0.1 0.3 N~ 

+-------+------------------------------------------~-----------------------------------------------------------------------------+-----+ 
I I 
,_.VI 

3 W-...J 

TOTAL DISCHARGE 8'910 da" R - 11ANURL GAUGE TYPE OF GAUGE - RECORDING .... o 
118.7. ""/unit aroa E - ESTIHATE 

B - ICE CaNDITIONS 
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DEER CREEK DISCHARGE 1'387 2 
DRAINAGE AREA 21.36 K" 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ 
3 3 . DISCHARGE (,. /s) DISCHARGE (" /s) . 

DAY . JANUARV FEBRUARY tiARCH APRIL HAY JUHE J!,JLY AUGUST SEPTEHBER OCTOBER NOVE tiBER DECEHf.:ER DAY . 
+-------·---------------------------------------------------------------------------------------------------------------------·---+-----+ 

1 O.OOCJ8 B 0.003CJ 8 0.0027 B 0.2710 B 0.1770 E 0.0550 E 0.0012 E 0.0030 0.0010 A 0.0000 0.0020 E 0.00::0 B 1 
2 O.OOCJ1 B 0.0037 8 0.0022 B 0.2990 B 0.1630 E 0.0510 E 0.0012 E 0.0020 0.0010 0.0000 0.0020 E o.oo:·:o B 2 
3 0.008CJ 8 0.0035 B 0.0018 B 0.3230 B 0.1190 E 0.0'180 E 0.0013 E 0.0020 0.0010 0.0000 0.0030 A O.Oo::o B 3 
1 0.0085 B 0.0035 8 0.0015 B 0.3180 B 0.1310 E 0.0150 E 0.0013 E 0.0020 0.0010 0.0000 0.0030 E o.oo;;o B 'I 
5 0.0080 8 0.0036 i8 0.0011 B 0.3720 8 0.1200 A 0.0110 E 0.0011 E 0.0020 0.0020 0.0000 0.0030 E 0.00"10 B 5 
6 0.0076 8 0.0036. 0.0007 8 0.3970 8 0.10CJO E 0.0370 E 0.0011 E 0.0070 0.0020 0.0000 0.0030 E 0.00•10 B G 
7 0.0075 8 0.0037 0.0001 8 0.5190 E 0.0980 E 0.0310 E 0.0015 E 0.0010 0.0020 E 0.0000 0.0030 E 0.00•10 B 7 
8 0.0075 8 0.0037 0.0001 B 0.7010 A 0.0870 E 0.0300 E 0.0019 E 0.0030 0.0010 A 0.0000 0.0010 8 0.00"10 B 8 
9 0.0071 8 0.0038 0.0000 0.8900 E 0.0?60 E 0.0260 E 0.0023 E 0.0020 0.0010 0.0000 0.0010 8 0.00•10 B '3 

10 0.00?3 8 0.0038 0.0000 1.0?80 A 0.0650 E 0.0230 E 0.002? 0.0020 0.0010 0.0000 0.0010 8 o.oo::o B 10 
11 0.0072 8 0.0038 0.0000 O.CJ120 E 0.0510 E 0.01CJO E 0.0031 0.0020 0.0010 0.0000 0.0010 8 o.oo:·:o a 11 
12 0.0072 8 0.0039 0.000? 8 0.80?0 E 0.0130 A 0.0150 E 0.0012 0.0020 A 0.0010 0.0020 E 0.0030 B o.oo::~o B 12 
13 0.00?1 8 0.0039 0.0011 0.6?10 E O.O•UO E 0.0110 E 0.0031 A 0.0020 0.0020 0.0030 A 0.0030 8 0.00"10 B 13 
11 0.00?0 8 0.0010 0.0021 0.5350 0.0390 E 0.0080 E 0.0021 0.0020 0.0010 0.0030 E o.oo3o 8 · o.oo"lo s· 1'1 
15 0.0070 8 0.0010 0.002? 0.5260 E 0.0360 E 0.0010 E 0.0020 0.0020 0.0010 0.0030 E 0.0030 B O.OO•jo B 15 
16 0.006CJ 8 0.0011 0.0031 0.51£.0 E 0.0310 E 0.0008 E 0.0017 0.0020 0.0010 0.0020 E 0.0030 8 0.00'-10 B 1G 
17 0.0068 8 0.0011 0.0011 0.50?0 E 0.0320 E 0.0008 E 0.001£. 0.0010 0.0010 0.0010 E 0.0030 B 0.00"10 B 17 
18 0.0067 8 0.0011 0.0018 0.1'}70 E 0.0300 E 0.0008 E 0.0016 0.0010 0.0010 0.0010 E 0.0030 B 0.00<10 B 18 
19 0.0067 8 0.0012 0.0055 0.1880 E 0.0270 E 0.0008 E 0.0050 0.0010 0.0010 0.0010 E 0.0030 B 0.00'10 8 1'3 C1\ 
20 0.0066 8 0.0012 0.0311 0.17'80 E 0.0250 A 0.0007 E 0.0010 0.0010 0.0010 0.0010 A 0.0030 B 0.00'10 B 20 l./1 

21 0.0061 8 0.0013 0.0571 0.1690 A 0.0310 E 0.0007 E 0.0020 0.0030 0.0010 0.0010 E 0.0030 B 0.00'10 B 21 
22 0.0062 B 0.0013 0.0833 0.1330 E 0.0360 E 0.0007 E 0.0080 0.0010 0.0010 A 0.0010 E 0.0030 8 0.00'10 B 22 
23 0.005'3 8 0.0011 0.10CJ3 0.3'380 E 0.0120 E 0.0007 E 0.0060 0.0020 0.0010 0.0010 E 0.0030 8 0.00"10 B 23 
21 0.0057 8 0.0011 0.1352 0.36.20 E 0.0180 E 0.0008 E 0.0010 0.0013 0.0002 A 0.0010 E 0.0030 8 0.00"10 B 2'1 
25 0.0055 8 0.0010 0.1311 0.3270 E 0.0530 E 0.0008 E 0.0030 0.0010 0.0002 E 0.0020 E 0.0030 B 0.0030 B 25 
2e. 0.0053 8 0.0036 0.1270 0.2'310 E. 0.0580 E 0.0009 E 0.0050 0.0010 E 0.0001 E 0.0030 E 0.0030 B 0.0020 B 2G 
27 0.0051 8 0.0033 0.1520 0.2560 E 0.0610 E 0.000'3 E 0.0050 0.0010 E 0.0001 E 0.0030 A 0.0030 B 0.001(1 B 27 
28 0.0018 8 0.0029 0.1760 0.2200 E 0.0700 A 0.0010 E 0.0050 0.0010 E 0.0000 0.0030 E 0.0030 8 o.ooos B 28 
29 0.0016 8 0.2000 8 0.2060 E 0.0660 E 0.0010 E 0.0010 0.0010 E 0.0000 0.0020 E 0.0030 B 0.000'1 B 2'3 
30 0.0011 8 0.2250 B 0.1910 E 0.0630 E 0.0011 E 0.0030 0.0010 E 0.0000 0.0020 E 0.0030 8 0.0002 B 30 
31 0.0012 8 0.2500 B 0.05CJO E 0.0030 0.0010 E 0.0020 E 0.0002 B 31 

+-------+--------------------------------------------------------------------------------------------------------------------- ·--+-----+ 
:TOTAL 0.20CJ2 0.1083 1. 7129 11.3510 2.12CJO 0.1595 0.092'3 0.0623 0.0276 0.0380 0.0920 0.0%& 
:ttEAN 0.0067 0.003'3 0.0553 0.1?81 0.0687 0.0153 0.0030 0.0020 0.0009 0.0012 0.0031 0.0031 
:dart"3 18.1 9.1 118.0 1239.'3 183.'3 39.7 8.0 5.1 2.1 3.3 7.9 8.3 
:t1AX 0.0098 0.0011 0.2500 1.0?80 0.1?70 0.0550 0.0080 0.0070 0.0020 0.0030 0.0010 0.0010 
:ttiN 0.0012 0.0029 0.0000 0.1'310 0.0250 0.0007 0.0012 0.0010 0.0000 0.0000 0.0020 0.0002 
+-------+---------------------------------------------------------------------------------------------------------------------- ·--+-·----+ 
:""/unit: 

() 
0 

:area 0.7 0.1 6.1 50.9 ?.r. 1.£. 0.3 0.2 0.1 0.1 0.3 0.3 G1 

+-------+--------------------------------------------------------------------------------------------------------------------- ·--+-----+ I 
\0>-3 

3 ~::a 

TOTAL DISCHARGE 1670 dart A - tiANUAL GAUGE TYPE OF GAUGE - RECORDING I I 

- l./1 68.7 ""/unit arva E - ESTIHATE w ....... 
B - ICE CONDITIONS -a 
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DEER CREEK DISCHARGE 1'388 
ORAl HAG£ AREA 

2 
2"f.31> K" 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ 
3 3 

: DISCHARGE <" /s) DISCHARGE '" /s) 

DAY : JANUARY FEBRUARY tiARCH APRIL HAY JULY AUGUST SEPTEHBER OCTOBER HOVEHBER OECEH8ER DA'r' 

+---.---+------------------------------------------------------------------------:-------·----------------------------------------+-----+ 
1 0.0002 B 0.0000 0.0000 0.0008 E 0.0216 E 0.1758 E 0.0580 E 0.0179 E 0.0001 E 0.0016 E 0.0262 8 0.0292 B 1 
2 0.0002 B 0.0000 0.0000 0.0072 E 0.0238 E 0.8229 E 0.0100 E 0.0168 E 0.0001 E 0.0013 E 0.0259 B 0.0279 B 2 
3 0.0001 B 0.0000 0.0000 0.0229 E 0.0231 E 0.7539 E 0.0320 E 0.0160 E 0.0001 E 0.0011 E 0.0259 B 0.0262 8 3 
1 0.0001 B 0.0000 0.0000 0.0171 E 0.0223 E 0.6819 E 0.0115 E 0.0117 E 0.0001 E 0.0039 E 0.0256 B 0.0250 8 1 
5 0.0000 0.0000 0.0000 0.0813 A 0.0215 A 0.6159 E 0.2060 E 0.0137 E 0.0001 E 0.0016 0.0256 B 0.0238 B 5 
6 0.0000 0.0000 0.0000 0.1157 E •0.0216 E 0.5169 E 0.3085 E 0.0126 E 0.0001 E 0.0052 0.0253 B 0.0226 B 6 
7 0.0000 0.0000 0.0000 0.2282 A 0.0175 E 0.1760 E 0.2500 A 0.0115 E 0.0001 E 0.0051 0.0253 8 0.0200 8 7 
8 0.0000 0.0000 0.0000 0.2098 E 0.0118 E 0.1070 A 0.2212 E 0.0105 E 0.0002 E 0.0053 0.0256 B 0.017"f 8 8 
9 0.0000 0.0000 0.0000 0.191"f E 0.0391 E 0.3150 E 0.1986 E 0.009"f A 0.0003 E 0.0016 0.0259 B 0.0153 B 9 

10 0.0000 0.0000 0.0000 0.1730 E 0.0371 A 0.2830 E 0.1730 E 0.0079 E 0.0003 E 0.003"f 0.0259 8 0.0130 B 10 
11 0.0000 ·o.OOOO 0.0000 0.1516 E 0.0367 E 0.2210 E 0.1172 E 0.0109 E 0.0072 E 0.0030 0.0262 B 0.0112 8 11 
12 0.0000 0.0000 0.0000 0.1362 E 0.0363 E 0.1590 E 0.1217 A 0.0079 E 0.0321 E 0.0027 0.0266 8 0.0096 8 12 
13 0.0000 0.0000 0.0000 0.1178 E 0.0390 E 0.0970 E 0.2117 E O.OO"f"f E 0.0285 E 0.0027 0.0266 B 0.0079 8 13 
11 0.0000 0.0000 0.0000 0.0991 E 0.0386 E 0.03"f8 E 0.3077 E 0.0019 E 0.0259 E 0.0026 0.0269 8 0.0075 B 1"f 
15 0.0000 0.0000 0.0000 0.0811 E 0.0392 E 0.2063 A 0.2500 E 0.0005 E 0.0238 E 0.0027 0.0269 8 0.0072 B 15 
16 0.0000 0.0000 0.0000 0.0628 E 0.0368 E 0.1500 E 0.1937 E 0.0003 E 0.026"f E 0.0059 0.0272 8 0.0067 8 16 
17 0.0000 0.0000 0.0000 0.01"f5 E 0.031"f A 0.0800 E 0.1767 E 0.0003 E 0.0292 E 0.0075 0.0272 8 0.0063 8 17 
18 0.0000 0.0000 0.0000 0.0262 E 0.0311 E 0.0500 E 0.1597 E 0.0003 E 0.0272 E 0.0075 0.0275 B 0.0061 8 18 
19 0.0000 0.0000 0.0000 0.0079 A 0.0537 E 0.1110 E 0.1120 E 0.0003 E 0.0218 E 0.0081 0.0309 8 0.0057 B 19 
20 0.0000 0.0000 0.0000 0.0059 E 0.0137 E 0.0907 E 0.1250 E 0.0003 E 0.022"f E 0.008"f 0.0316 8 0.0053 8 20 
21 0.0000 0.0000 0.0000 0.0019 E 0.0339 E 0.0661 A 0.1090 E 0.0002 E 0.0200 E 0.0069 0.0385 8 0.0053 B 21 
22 0.0000 0.0000 0.0000 0.0039 E 0.0325 E 0.0568 E 0.0917 E 0.0002 E 0.0176 E 0.0065 0.0122 8 0.0052 8 22 
23 0.0000 0.0000 0.0000 0.0029 E 0.0321 E 0.017"f E 0.0710 E 0.0002 E 0_.0152 E 0.0063 E 0.0166 8 0.0050 B 23 
21 0.0000 0.0000 0.0000 0.0019 E 0.0317 E 0.0381 E 0.0570 E 0.0002 E 0.0128 E 0.0081 E 0.0508 8 O.OO"f9 8 2"f 
25 0.0000 0.0000 0.0000 0.0188 E 0.0313 E 0.0287 E 0.0100 E 0.0002 E 0.010"f E 0.0109 E 0.0557 8 O.OO"f9 8 25 
2& 0.0000 0.0000 0.0000 0.0206 E 0.0309 E 0.0193 E 0.0212 A 0.0001 E 0.0080 E 0.0137 E 0.0198 8 O.OO"f8 B 26 
27 0.0000 0.0000 0.0000 0.0320 E 0.0305 E 0.0100 E 0.0232 E 0.0001 E 0.0058 A 0.0167 0.0111 8 0.0017 8 27 
28 0.0000 0.0000 0.0000 0.0282 E 0.0311 E 0.0917 A 0.0221 E 0.0001 E 0.0055 E 0.0235 8 0.0393 8 O.OO"f6 8 28 
29 0.0000 0.0000 0.0000 0.0261 A 0.0307 E 0.0800 E 0.0210 E 0.0001 E 0.0052 E 0.0235 8 0.03"f6 8 O.OO"f6 8 29 
30 0.0000 0.0000 0.0253 E 0.0293 E 0.0700 E 0.0200 E 0.0001 E 0.0019 E 0.0238 8 0.0306 B 0.0015 8 30 
31 0.0000 0.0001 E 0.0288 A E 0.0189 E 0.0001 E 0.0211 8 0.001"f 8 31 

+-------+-----------------------------------------------------------------------------------------------------------------------+-----+ 
:TOTAL 0.0006 0.0000 0.0001 2.0111 0.0216 6.8522 3.8113 0.1597 0.351"f 0.2608 0.9703 0.3168 
:HEAH 0.0000 0.0000 0.0000 0.0670 0.0336 0.228"f 0.1210 0.0052 0.0118 0.0081 0.0323 0.0112 
:~~3 0.1 0.0 0.0 173.8 2.1 592.0 332.1 13.8 30.6 22.5 83.8 30.0 
:HAM 0.0002 0.0000 0.0001 0.2282 0.0537 0.8229 0.3085 0.0179 0.0321 0.02"f1 0.0557 0.0292 
:HIN 0.0000 0.0000 0.0000 0.0008 0.0215 0.0100 0.0115 0.0001 0.0001 0.0026 0.0253 O.OO"f"f 
+------+-------------------------------------------------------------------------------·----------------------~--------------+-----+ 
:..vunit: 
:ar~a 0.0 0.0 0.0 7.1 0.1 21.3 13.6 0.6 1.3 0.9 3.1 1.2 
+------+-----------------------------------------------------------------------------------------------------------------------+-----+ 

3 
TOTAL DISCHARGE 1280 daPI 

52.6 ""/unit ar~a 
A - HANUAL GAUGE 
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B - ICE CONDITIONS 
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DEER CREEK DISCHARGE 1989 2 
DRAINAGE AREA 2"1.36 K" 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ 
3 3 

' DISCHARGE c .. /$) DISCHARGE (" /s) ' 

DAY ' JANUARY FEBRUARY HARCH APRIL HAY JUNE JULY AUGUST SEPTEt1BER OCTOBER NOVEHBER DECEt1BER DA'r' ' +-------+------------------------------------------------------------------------------------------------------------------------+-----+ 
1 0.0017 8 0.0037 8 0.0000 0.0003 E 1.0120 ~ 0.1510 E 0.1110 E 0.1000 E 0.0130 E 0.0002 E 0.0080 E 0.002£. B 1 
2 0.001£. 8 0.0010 8 0.0000 0.0019 E 0.9110 E 0.1130 E 0.1030 E 0.03£.0 E 0.0120 E 0.0001 E 0.0100 E 0.0025 B 2 
3 0.001£. 8 0.0013 8 0.0000 0.0052 E 0.8380 E 0.3(}00 E 0.0680 E 0.0610 E 0.0110 E 0.0005 E 0.0120 E 0.0021 8 3 

"' Oi-0011 B 0.001£. 8 0.0000 0.0105 FJ 0.8120 E 0.2870 E 0.0770 E 0.0650 E 0.0170 E 0.0005 E 0.01"10 E 0.0023 B 1 
5 0\.00"1"1 8 0.00"19 B 0.0000 0.0190 E 0.8160 E 0.2160 E 0.0190 E 0.0600 E 0.0150 E 0.0008 E 0.0160 E 0.0022 B 5 
I) ()1.00"10 8 0.0052 8 0.0000 0.0170 E 0.7850 E 0.1950 A 0.0320 E o.o5r.o E 0.0120 E 0.0010 E 0.0180 E 0.0021 B r. 
7 0 .• 00"10 8 0.0055 8 0.0000 0.0100 E 0.7350 E 0.1720 E 0.0510 E 0.0510 E 0.0100 E 0.0008 E 0.0210 E 0.0020 B 7 
8 0.0037 .8 0.0037 8 0.0000 0.0060 E 0.7050 E 0."10£.0 A 0.0810 E 0.0170 E 0.0080 E o.ooor. E 0.0230 E 0.0015 8 8 
9 0.003"1 8 0.0031 8 0.0000 0.0010 E 0.6870 E 0.1060 E 0.0730 E 0.0"120 E 0.0060 E 0.0001 E 0.0210 E 0.0013 8 9 

10 0.0032 8 0.0032 8 0.0000 0.0020 E 0.5890 E 0.3"100 E 0.0790 E 0.0360 E 0.00"10 E 0.0003 E 0.0260 E 0.0010 8 10 
11 0.0029 8 0.0015 B 0.0000 0.0007 A 0.5360 E 0.3£.30 E 0.0610 E 0.0310 E 0~0020 E 0.0003 E 0.0280 E- 0.0009 8 11 
12 0.0027 8 0.0010 8 0.0000 0.0020 E 0.1900 E 0.1270 E 0.1350 E 0.0250 E 0.0010 E 0.0002 E 0.0290 E 0.0007 8 12 
13 0.0023 B 0.000£. B 0.0000 0.0070 E 0.1110 E o.5r.r.o E 0.1500 E 0.0210 E 0.0020 E 0.0002 E 0.0310 E 0.0005 8 13 
11 0.0021 8 0.0003 8 0.0000 0.0160 A 0.39£.0 E 0.5£.10 E 0.1120 E 0.0170 E 0.0010 E 0.0001 E 0.0320 8 0.0001 8 1"1 
15 0.0019 B 0.0001 8 0.0000 0.0830 A 0.3590 E 0.5220 E 0.1010 E 0.0150 E 0.0010 E 0.00"10 E 0.0300 8 0.0002 8 15 
1£. 0.0017 B 0.0000 0.0000 0.1200 E 0.3320 E -0.1370 E 0.0920 E 0.0120 E 0.0010 E 0.0080 E 0.0280 8 0.0001 8 1£. 
17 0.0015 8 0.0000 0.0000 0.1670 A 0.1230 E 0.3770 E 0.1280 E 0.0120 E 0.0010 E 0.00£.0 E 0.0260 8 0.0001 B 17 
18 0.0011 B 0.0000 0.0000 0.1"180 E 0.12"10 E 0.3210 E 0.1290 E 0.0100 E 0.0008 E 0.0060 A 0.0250 8 0.0000 18 0\ 
19 11.0012 8 0.0000 0.0000 0.1350 R 0.3590 E 0.2810 A 0.1210 E 0.0250 E o.ooor. E 0.0060 E 0.0230 8 0.0000 19 \0 

20 0.0011 8 0.0000 0.0000 0.1620 E 0.1260 E 0.2620 E 0.1160 E 0.0200 E 0.0006 E o.oor.o E 0.0210 8 0.0000 20 
2.1 (1.0015 8 0.0000 0.0000 0.1920 E 0.3830 E 0.2980 E 0.0990 E 0.0150 E 0.0005 E 0.0070 E 0.0200 8 0.0000 21 
22 0.0015 B 0.0000 0.0000 0.7960 E 0.3690 E 0.2900 E 0.0690 E 0.0120 E 0.0005 E 0.0070 E 0.0180 8 0.0000 22 
23 0.0019 8 0.0000 0.0000 0.9170 E 0.2720 E 0.2770 E 0.0730 E 0.0110 E 0.0001 E 0.0080 E 0.0150 B 0.0000 23 
21 0.0020 8 0.0000 0.0000 1.3710 E 0.3130 E. 0.2360 E 0.0700 E 0.0100 E 0.0003 E 0.0080 E 0.0120 8 0.0000 21 
25 0.0022 8 0.0000 0.0000 2.2920 E 0.1310 E 0.2260 E 0.0500 E 0.0090 E 0.0003 E 0.0080 E 0.0100 8 0.0000 25 
26 0.0023 B · 0.0000 0.0000 2.5920 E 0.8300 E 0.2110 E 0.0350 E 0.0080 E 0.0003 E 0.0070 E 0.0070 B 0.0000 2£. 
27 0.0026 B 0.0000 0.0000 2.0510 E 0.£.930 E 0.2010 E o.oor.o E 0.0080 E 0.0002 E 0.0070 E 0.0050 8 0.0000 27 
28 0.0028 B 0.0000 0.0000 1.7370 E 0.£.190 E · 0.1730 E 0.0010 E 0.0090 E 0.0002 E 0.00£.0 E 0.0010 8 0.0000 29 
29 0.0030 8 0.0000 1.3220 E 0.5561 A 0.1£.00 E 0.0080 E 0.0100 E 0.0001 E 0.0060 E 0.0030 8 0.0000 29 
30 0.0033 8 0.0000 1.1100 E· 0.5230 E 0.1320 E 0.0500 E 0.0120 E 0.0001 E o.oor.o E 0.0029 8 0.0000 30 
31 0.0035 8 0.0000 0.1960 E 0.2000 E 0.0150 E 0.0060 E 0.0000 31 

+-------+----------~-------------------------------------------------------------------------------------------------------------+-----+ 
:TOTAL 0.0967 0.0160 0.0000 15.3626 1.0120 9.9630 2.5280 0.8610 0.1279 0.1183 0.5119 0.0229 
:t1EAN 0.0028 0.0016 0.0000 0.5121 0.5709 0.3321 0.0815 0.0279 0.0013 0.0039 0.0181 0.0007 
:da ..... 3 7.5 1.0 0.0 1327.3 97.1 91>0.9 218.1 71.1 11.1 10.2 16.8 2.0 
:t1A)( 0.0017 0.0055 0.0000 2.5'920 1.0120 0.5660 0.2000 0.1000 0.0170 0.0080 0.0320 0.002£. 
: t1JN 0.0012 0.0000 0.0000 0.0003 0.2720 0.1320 0.0010 0.0080 0.0001 0.0001 0.0028 0.0000 
+-------+------------------------------------------------------------------------~-----------------------------------------------+-----+ 

() 
0 : mt/unit: c;) 

:area 0.3 0.2 0.0 51.5 3.6 35.3 9.0 3.1 0.5 0.1 1.9 0.1 I 
\0~ +-------+------------------------------------------------------------------------------------------------------------------------+-----+ l'.l!;le 

3 I I 
-\.11 TOTAL DISCHARGE 2650 da" A - t1ANUAL GAUGE TYPE OF GAUGE - RECORDING W"'--1 

108.8 ""/unit arQa E - ESTit1ATE -o 
B - ICE CONDITIONS 
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DEER CREEK DISCHARGE 1 '3'30 2 
DRAINAGE AREA 2"1.36 K11 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ 
3 3 

' DISCHARGE (" /s) DISCHARGE (" /s) ' 

om• : JANUARY FEBRUARY t1ARCH APRIL ttAY JUNE JULY AUGUST SEPTEttBER OCTOBER NOVEI18ER DECEI1BER DAY 
+-------+--------------------------------------------------------~---------------------------------------------------------------+-----+ 

1 0.0000 B 0.0000 B 0.0000 B 0.0615 E D.2760 0.10"10 0.1152 0.0025 E 0.0000 E 0.0000 E 0.0002 E 0.0010 B 1 
2 0.0000 8 0.0000 8 0.0000 8 0.0"183 A [1.2835 0.221"1 0.1320 0~0020 E 0.0000 E 0.0000 E 0.0001 E 0.0010 8 2 
3 0.0000 8 0.0000 8 0.0000 8 0.0200 E 0.2585 0.5530 0.1180 0.0017 E 0.0000 E 0.0000 E 0.0001 E 0.0010 8 3 

"' 0.0000 8 0.0000 8 0.0000 B 0.0110 A 0.1810 0."1750 0.1683 0.0011 E 0.0000 A 0.0000 E 0.0001 E 0.0010 B "' 5 0.0000 B 0.0000 B 0.0000 B 0.0070 E 0.1'320 0.5"1'30 0.1980 0.0010 E 0.0000 E 0.0000 E 0.0001 B 0.000'3 B 5 
6 0.0000 B 0.0000 B 0.0000 B 0.0050 A 0.1750 0.3828 0.2277 0.0007 E 0.0000 E 0.0000 E 0.0000 B 0.0008 B 6 
7 0.0000 0.0000 B 0.0000 B 0.0060 E 0.2015 0.2871 0.28'35 0.0001 E 0.0000 E 0.0000 E 0.0000 B 0.0007 B 7 
8 0 •. 0000 0.0000 B 0.0000 B 0.0070 E 0.2285 0.1300 0.32'30 0.0003 A 0.0000 E 0.0000 E 0.0000 B 0.0006 B 8 
9 0.0000 0.0000 B 0.0000 B 0.0100 E 0.2110 0.5883 0.3650 0.0002 E 0.0000 E 0.0000 A 0.0000 B O.OOOS B '3 

10 0.0000 0.0000 B 0.0000 B 0.0120 E 0.2170 0.5500 0.1818 0.0002 E o.oooo·A 0.0000 E 0.0000 B O.OOOS B 10 
11 0.0000 0.0000 B 0.0000 A 0.0110 E 0. 18()0 0.6'3'3() 0.1333 0.0002 A 0.0000 E 0.0000 E 0.0000 B O.OOOS B 11 
12 0.0000 0.0000 B 0.00'30 A 0.0150 E 0.1"1'30 0.752"1 0.1287 0.0002 E 0.0000 E 0.0000 E 0.0000 B 0.0005 B 12 
13 0.0000 0.0000 B 0.0180 A 0.01SO E 0.1"175 0.7010 0.105() 0.0002 E 0.0000 E 0.0001 E 0.0000 B 0.0005 B 13 
1"1 0.0000 0.0000 B 0.03SO E 0.0170 E 0.1565 0.567() 0.0907 0.0002 R 0.0000 E 0.0001 E 0.0000 B 0.0005 B 11 
15 0.0000 0.0000 B 0.0763 A 0.0180 E 0.1375 0.1650 0.0800 0.0002 E 0.0000 E 0.0001 E 0.0000 B 0.0005 B 15 
16 0.0000 0.0000 B 0.0753 E 0.0200 E 0.1665 0.102() 0.075'3 0.0002 E 0.0000 E 0.0001 E 0.0000 B 0.0005 B 16 
17 0.01300 0.0000 B 0.0713 A 0.0200 A 0.2330 0.3630 0.077'3 0.0002 A 0.0000 E 0.0001 E 0.0000 B 0.0005 B 17 ....... 
18 0.0000 0.0000 B 0.0111 E 0.0500 E 0.2185 0.306'3 0.0710 0.0001 E 0.0000 E 0.0001 E 0.0000 B 0.0001 B 18 -
19 0.0000 B 0.0000 B 0.0138 A 0.0"160 0.2330 0.33'3'3 0.0676 0.0001 E 0.0000 E 0.0001 A 0.0000 B 0.0001 B 19 
20 0.0000 B 0.0000 0.0108 E 0.1210 0.2010 0.6501 0.08"12 0.0001 A 0.0000 E 0.0002 E 0.0000 B 0.0001 B 20 
21 0.0000 B 0.0000 0.0078 E 0.0615 0.18'30 0.9"105 0.0779 0.0001 E 0.0000 E o.ooo·2 E 0.0001 B 0.0001 B 21 
22 0.0000 B 0.0000 0.0018 E 0.1030 0.2315 0.7821 0.06'30 0.0000 E 0.0000 E 0.0002 E 0.0002 B 0.0001 B 22 
23 0.0000 B 0.0000 0.0020 A 0.1570 0.2200 0.5'330 0.0577 0.0000 E 0.0000 E 0.0001 E 0.0001 B 0.0003 B 23 
21 0.0000 B 0.0000 0.0015 E 0.1655 0.2225 0.1305 0.0"1'35 0.0000 E 0.0000 E 0.0000 A 0~000() B 0.0003 B 2"1 
25 0.0000 B 0.0000 0.0015 E 0.2075 0.2305 0.3850 0~0113 0.0000 E 0.0000 E 0.0000 E 0.0008 B 0.0003 B 25 
26 0.0000 B 0.0000 0.0005 A 0.2180 0.1720 0.3555 0.0110 0.0000 E 0.0000 E 0.0000 E 0.0010 B 0.0003 B 26 
27 0.0000 B 0.0000 0.0007 E 0.2"1'30 0.1610 0.306'3 0.01"18 0.0000 E 0.0000 E 0.0000 E 0.0010 B 0.0002 B 27 
28 0.0000 B 0.0000 0.0010 A 0.2510 0.1335 0.2'370 0.00'32 0.0000 A 0.0000 E 0.0001 A 0.0010 B 0.0002 B 28 
ZC3 0.0000 B 0.0000 0.0252 E 0.2705 0.1023 0.2310 0.0030 0.0000 E 0.0000 E 0.0002 E 0.0010 B 0.0002 B 2'3 
30 0.0000 B 0.0000 0.0191 A 0.2835 0.1071 0.2016 0.0027 0.0000 E 0.0000 E 0.0002 E 0.0010 B 0.0001 B 30 
31 0.0000 B 0.0000 0.0717 A 0.1060 0.0025 0.0000 E 0.0000 E 0.0002 E 0.0001 8 31 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ 
:TOTAL 0.0000 0.0000 0.52()7 2.5213 5.960'3 13.9178 3.1710 0.0122 0.0000 0.0021 0.0077 0.0158 
: ttEAN 0.0000 0.0000 0.0170 0.0811 0.1923 0.163'3 0.1120 0.0001 0.0000 0.0001 0.0003 0.0005 
:da .. ~3 ' 0.0000 0.0000 15.5 218.1 515.0 1202.5 2'3'3.9 1.1 0.0 0.2 ·0. 7 1.1 ' :ttA)( ' o.oooo 0.0000 0.0763 0.2835 0.2835 0.9105 0.3650 0.0025 0.0000 0.0002 0.0010 0.0010 ' (") 
:tUN ' o.oooo 0.0000 0.0000 0.0050 0.1023 0.1010 0.0025 0.0000 0.0000 0.0000 0.0000 0.0001 0 ' +-------+------------------------------------------------------------------------------------------------------------------------+-----+ G) 

I 
:""/unit: >Dt-3 
:area 0.0 0.0 1.9 9.0 21.1 19.1 12.3 o.o 0.0 0.0 0.0 0.1 N:::O 

I I +-------+------------------------------------------------------------------------------------------------------------------------+-----+ - V1 
3 w ....... 

TOTAL DISCHARGE 2280 da" A - ttANUAL GAUGE TYPE OF GAUGE - RECORDING -o 
93.8 ""/unit arva E - ESTI ttATE 

B - ICE CONDITIONS 
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RICE CREEK DISCHARGE 1987 2 
DRAI HAGE AREA 151.41 Ktt 

·-------·------------------------------------------------------------------------------------------------------------------------·-----+ 
3 3 . DISCHARGE (" /:~) DISCHARGE (" /s) . 

DA'r' : JAHUAR\' FEBRUARY ttARCH APRIL ttAY JUHE JULY AUGUST SEPTEttBER OCTOBER HOVEttBER DECEttBER DA'r' 
·-------+------------------------------------------------------------------------------------------------------------------------+-----+ 

1 o.o::10o 8 0.005C B 0.0075 8 0.8620 E 2.0670 E 0.3170 E 0.0020 E ·0.0053 0.0007 0.000"1 0.0008 0.0003 B 1 
2 0.0290 8 0.005C B 0.0080 B 0.9610 E 1.9890 E 0.3260 E 0.0021 E 0.0011 0.0006 0.0001 0.0009 0.0003 B 2 
3 0.0290 B 0.005C B 0.0085 8 1.0610 E 1.9110 E 0.3050 E 0.0027 E 0.0039 0.000"1 0.000"1 0.0008 0.0003 B 3 
1 0.0290 B 0.005C B 0.0090 B 1.1610 E 1.8320 E 0.2810 E 0.0030 E 0.0036 0.0003 0.000"1 0.0008 0.0002 8 1 
5 0.0290 8 0.005G 8 0.0095 B 1.2610 E 1.7510 E 0.2630 E 0.0033 E 0.0038 0.0005 0.0006 0.0008 0.0002 8 5 
6 0.0280 B 0.005(· 8 0.0100 B 1.3600 E 1.6760 E 0.2120 E 0.0036 E 0.0127 0.0008 0.0006 0.0008 0.0002 B 6 
7 0.0280 8 0.005( 8 0.0105 8 1.1600 A 1.5980 E 0.2210 E 0.0010 E 0.007"1 0.0008 0.0006 0.0008 0.0001 8 7 
8 0.0260 8 0.005C 8 0.0110 8 1.9510 E 1.5190 E 0.2000 E 0.00"13 E 0.0015 0.0006 0.0007 0.0008 0.0001 8 8 
9 0.0210 8 0.005C• B 0.0115 8 2.1130 E 1.1110 E 0.1790 E 0.0016 E 0.003"1 0.0005 0.0008 0.0008 0.0000 9 

10 0.0230 8 0.0050 B 0.0120 8 2.9310 A 1.3630 E 0.1580 A 0.0016 0.0033 0.000"1 0.0005 0.0008 0.0000 10 .. . 
'11 0.0210 8 0.005C: 8 0.0111 B 2.9720 E 1.2810 E 0.1310 E 0.0055 0.0039 0.0003 0.000"1 0.0008 0.0000 11 
12 0.0190 9 0.005(1 9 0.0109 9 3.0100 E 1.2060 E 0.1010 E 0.0072 0.0011 0.000"1 0.000"1 0.0008 0.0000 12 
13 0.0170 B 0.005(• 8 0.0103 B 3.0"180 E 1.1280 E 0.0770 E 0.0060 0.003"1 0.0005 0.000"1 0.0006 0.0001 B 13 
11 0.0160 B 0.0050 B 0.0098 9 3.0860 E 1.0500 E 0.0500 E 0.0036 0.0028 0.0001 0.000"1 0.000"1 0.0008 B 1"1 
15 0.0110 B 0.0050 B 0.0092 B 3.1210 E 0.9710 E 0.0230 A 0.0031 0.0026 0.000"1 0.000"1 0.000"1 0.0006 8 15 
16 0.0120 B 0.0050 B 0.0087 B 3.1560 A 0.8930 E 0.0233 E 0.·0030 0.0026 0.000"'1 0.000"1 0.0003 0.000"1 B 16 
17 0.0100 B 0.0050 B 0.0081 B 3.1230 E 0.8150 E 0.0237 E 0.0028 0.0022 0.000"1 0.0003 0.0003 B 0.000"1 B 17 
18 0.0090 B 0.0050 B 0.0076 B 3.0830 E 0.7370 E 0.02"'11 E 0.0028 0.0022 0.0003 0.0005 0.0003 8 0.0003 B 18 ....... 
19 0.0050 8 0.0050 B 0.0070 E 3.0110 E 0.6580 E 0.02"'15 E 0.0087 0.0021 0.000"1 0.000"1 0.0002 8 0.0002 B 19 w 
20 0.0050 B 0.0050 B 0.0320 E 3.0010 E 0.5810 A 0.02"'19 E 0.0068 0.0020 0.000"1 0.000"1 0.0002 B 0.0002 B 20 
21 0.0050 B 0.0050 B 0.0570 E 2.9660 A 0.5620 E 0.0253 E 0.0012 0.00"13 0.000"1 0.000"1 0.0001 B 0.0001 B 21 
22 0.0050 9 0.0050 B 0.0920 E 2.8700 E 0.5"'1"'10 E 0.0256 E 0.0132 0.0068 0.000"1 0.0005 0.0001 9 0.0001 B 22 
23 0.0050 9 0.0050 9 0.0730 E 2. 7760 E 0.5270 E 0.0260 A 0.0110 0.0039 0.000"1 0.0013 0.0001 9 0.0001 8 23 
21 0.0050 9 0.0050 B 0.0610 E 2.6810 E 0.5090 E 0.0219 E 0.0061 0.0023 0.000"1 0.0010 0.0001 B 0.0001 9 21 
25 0.0050 B 0.0055 B 0.16"'10 E 2.5960 E 0."'1'910 E 0.0178 E 0.00"'17 0.0018 0.000"1 0.0010 0.0001 B 0.0000 B 25 
26 0.0050 B 0.0060 B 0.2630 E 2."'1'910 E 0."'1730 A 0.0137 E 0.0079 0.000"'1 0.000"1 0.0020 0.0001 9 0.0000 9 26 
27 0.0050 9 0.0065 B 0.3630 E 2.3970 E 0."1520 E 0.0096 E 0.0083 0.0005 0.000"1 0.0010 0.0002 9 0.0000 B 27 
28 0.0050 9 0.0070 B 0."'1630 E 2.3020 A 0."'1310 E 0.0055 E 0.0079 0.0005 0.000"1 0.0010 0.0002 B 0.0000 B 28 
29 0.0050 B 0.5620 E 2.22"'10 E 0."'1100 E 0.001"1 A 0.0061 0.0001 0.0005 0.0010 0.0003 B 0.0000 9 29 
30 0.0050 B 0.6620 E 2.1"'150 E 0.38'90 E 0.0017 E 0.;00"'13 0.0009 0.0005 0.0010 0.0003 B 0.0000 9 30 
31 0.0050 B 0.7620 E 0.3680 E 0.0050 0.0007 0.0009 0.0000 31 

+-·------+------------------------------------------------------------------------------------------------------------------------+-----+ 
:TOTAL 0."'1580 0.1"150 3.7275 71.5"120 31.62'90 3.1790 0.1630 0.1021 0.0137 0.0205 0.0139 0.0051 
:HEAN 0.01"'18 0.0052 0.1202 2.38"'17 1.0203 0.1060 0.0053 0.0033 0.0005 0.0007 0.0005 0.0002 
:dar~-3 39.6 12.5 322.1 6181.2 2732.7 271.7 1"1.1 8.8 1.2 1.8 1.2 0."1 
:tR< 0.0300 0.0070 0.7620 3.1560 2.0670 0.3170 0.0132 0.0127 0.0008 0.0020 0.0009 0.0008 
:HIH 0.0050 0.0050 0.0070 0.8620 0.3680 0.001"1 0.0020 0.0001 0.0003 0.0003 0.0001 0.0000 
+-------+------------------------------~-----------------------------------------------------------------------------------------+-----+ (") 

0 : rtn/uni t: G1 
:~a 0.3 0.1 2.1 "'10.0 17.7 1.8 0.1 0.1 o.o 0.0 0.0 0.0 I 

\0~ +-------+------------------------------------------------------------------------------------------------------------------------+-----+ N~ 
3 I I 

- 1./1 TOTAL DISCHARGE 9590 da" A - ttANUAL GAUGE TYPE OF GAUGE - RECORDING w ...... 
62.1 ""/unit ar~a E - ESTI ttRTE -o 

B - ICE CONDITIONS 
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RICE CREEK DISCHARGE 1988 2 
DRRIHRGE AREA 151.1 K" 

+-------+-----------------------------------------------------------------------~------------------------------------------------+-----+ 
3 3 . DISCHARGE (" /s) DISCHARGE (" /s) . 

DRY . JANUARY FEBRUARY t1ARCH APRIL t1A'r' JUHE JULY AUGUST SEPTEt1BER OCTOBER NOI}Et1BER DECEI1BER DAY . 
+-------+-------------------------------------------------------------------------------------------------------·-----------------+-----+ 

1 0.0000 0.0000 0.0000 0.0000 0.0110 0.0260 0.7520 0.3830 0.00'11 0.0163 0.0031 0.1101 B 1 
2 0.0000 0.0000 0.0000 0.0000 0.0090 0.1950 0.7190 0.5910 0.0038 0.0185 0.0031 0.1082 B 2 
3 0.0000 0.0000 0.0000 0.0000 0.0050 2.7800 E 0.6120 0.1120 0.0037 0.0205 0.0031 0.1061 B 3 
1 0.0000 0.0000 0.0000 0.0000 0.0030 3.2500 E 0.5170 0.2720 0.003£. 0.0222 0.0032 0.1051 B 1 
5 0.0000 0.0000 0.0000 0.0010 0.0030 3.1000 E 0.5770 0.1510 0.0031 0.0188 0.0032 0.1015 B 5 
£. 0.0000 0.0000 0.0000 0.0220 0.0030 2.9500 E 0.8120 0.0913 0.003£. 0~0157 0.0032 0.103£. 6 
7 0.0000 0.0000 0.0000 0.0230 0.0090 2.8000 E 1.1700 0.0518 0.003£. 0.0129 0.0032 0.103£. 7 
8 0.0000 0.0000 0.0000 0.0370 0.0000 2.7230 E 1.2600 0.0160 0.0030 0.0105' 0.0012 0.1051 8 
9 0.0000 0.0000 0.0000 0.1190 0.0050 2.1720 E 1.9510 0.0096 0.0031 0.0083 0.0052 0.1082 9 

10 0.0000 0.0000 0.0000 O.OCJ90 0.0010 2.2230 1.7150 0.0015 0.0011 0.00£.5 0.0065 0.1101 10 
11 0.0000 0.0000 0.0000 0.0~0 0.0030 2.0350 1.1650 0.0031 0.001£. 0.0019 0.0079 0.1129 11 
12 0 .. 0000 0.0000 0.0000 0.1050 0.0010 1. 7610 1.5210 0.0032 0.0053 0.0011 O.OOCJ1 B 0.1158 12 
13 0 .. 0000 0.0000 0.0000 0.0910 0.0010 1.5960 A 1.5680 0.0038 0.0060 0.0033 0.0112 B 0.1198 13 
11 0.0000 0.0000 0.0000 0.0820 0.0060 1.5950 1.1160 0.0011 0.0068 0.0033 0.0132 B 0.1198 11 
15 0.0000 0.0000 0.0000 0.0700 0.0060 2.0250 1.3230 0.0011 0.0071 0.0033 0.0151 B 0.1198 15 
16 0.0000 0.0000 0.0000 0.0660 0.0070 2.0820 1.2310 0.0037 0.0083 0.0033 0.0175 B 0.1198 1!) 
17 0.0000 0.0000 0.0000 0.0570 0.0070 1.9730 1.1760 0.0036 0.0103 0.0031 0.0198 B 0.1198 17 
18 0.0000 0.0000 0.0000 0.0180 0.0100 1.9510 1.0210 0.0037 0.0111 0.0031 0.0226 B 0.1198 18 
19 0.0000 0.0000 0.0000 0.0350 0.0110 1.7610 1.0800 0.0038 0.0121 0.0036 0.0306 B 0.1198 19 --...1 

20 0.0000 0.0000 0.0000 0.0280 0.0280 1.6090 1.1100 0.0038 0.0121 0.0036 0.0396 B 0.1198 20 V1 

21 0.0000 0.0000 0.0000 0.0190 0.0600 1.3750 1.0120 0.0033 0.0122 0.0036 0.0'50& B 0.1198 B 21 
22 0.0000 0.0000 0.0000 0.0110 0.0750 1.1910 0.9600 0.0033 0.0111 0.0038 0.01;26 B 0.1217 B 22 
23 0.0000 0.0000 0.0000 0.0090 0.0720 1.2310 0.8880 0.0011 0.0109 0.0011 O.Oi'&9 B 0.1218 B 23 
21 0.0000 0.0000 0.0000 0.0100 0.0960 1.0880 0.8510 0.0019 0.0107 0.0013 0.0922 B 0.1268 9 21 
25 0.0000 0.0000 0.0000 0.0070 0.1070 0.9530 0.7730 0.0050 0.0105 0.0012 0.1101 B 0.1289 B 25 
26 0.0000 0.0000 0.0000 0.0050 0.0520 0.'3250 0.7010 0.0052 0.0100 0.0011 0.1101 9 0.1320 9 2!) 
27 0.0000 0.0000 0.0000 0.0010 0.0500 O.'lOOO 0.6130 0.0052 0.00'38 0.0038 0.1101 9 0.1311 9 27 
28 0.0000 0.0000 0.0000 0.0010 0.0130 0.9250 A 0.5910 0.0050 0.0107 0.0037 0. 1101 B 0.1362 9 28 
29 0.0000 0.0000 0.0000 0.0010 0.0350 0.8500 0.5620 0.0019 0.0119 0.0031 0. 1101 B 0.1381 9 29 
30 0.0000 0.0000 0.0090 0.0250 0.7800 0.5230 0.0019 0.0110 0.0033 0.1101 B 0.1117 B 30 
31 0.0000 0.0000 0.0150 0.5080 0.001£. 0.0032 0.1139 9 31 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ 
:TOTAL 0.0000 0.0000 0.0000 1.0960 0.7710 51.1100 30.8730 0.5910 0.2333 0.2279 1.11;,78 3.7006 
: t1ERN 0.0000 0.0000 0.0000 0.0365 0.0219 1. 7117 0.9959 0.0670 0.0078 0.0071 0.0389 0.1191 
:da""3 0.0 0.0 0.0 91.7 66.6 1111.1 2667.1 51.3 20.2 19.7 100.9 319.7 
:t1A)C 0.0000 0.0000 0.0000 0.1190 0.1070 3.2500 1.9510 0.5910 0.0110 0.0222 0.1101 0.1139 
: t1I" 0.0000 0.0000 0.0000 0.0000 0.0000 0.0260 0.5080 0.0032 0.0030 0.0032 0.0031 0.1036 
+ -------+ -----------------------------------------------------------------------------------------.-----------------· --------------+ -----+ (') 
!""/unit! 0 
:area 0.0 o.o 0.0 0.6 0.1 28.8 17.3 0.3 0.1 0.1 0.7 2.1 G) 

I 
+-------+--------------------------------------------------~---------------------------------------------------------------------+-----+ 1.01-i 

3 N!;:O 

TOTAL DISCHARGE 7790 da11 A - t1AMUAL GAUGE TYPE OF GAUGE - RECORDING 
I I 

- V1 50.1 ""/unit ar~a E - ESTIHATE W--...1 

B ~ ICE CONDITIONS -o 
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' 

RICE CREEK DISCHARGE 1'38'3 2 
DRAINAGE AREA 151.1 K" 

+-------+---·---------------------------------------------------------------------------------------------------------------------+-----+ 
3 3 

: DISCHARGE (" /5) DISCHARGE (" /5) 

·oAY . JANUARY FEBRUARY 11RRCH APRIL HAY JUNE JULY AUGUST SEPTEHBER OCTOBER NOVEHBER DECEHBER OAI' : . 
+-------+------------------------------------------------------------------------------------------------------------------------+-----+ 

1 0.110£. B 0.1279 8 0.083'3 8 0.0555 8 5.'3'397 3.12'3£. 1.8711 0.17£.8 0.035£. 0.011£. 0.0151 0.00£.0 8 1 
2 0.1117 8 0.1219 8 0.0821 8 0.0£.01> 8 5.9382 3.2181 1.8120 0.3'327 0.0310 0.011£. 0.0151 0.0055 8 2 
3 0.113'3 8 0.1227 8 0.0816 8 0.0660 8 5.7099 3.0355 1~6718 0.33'32 0.0268 0.0113 0.0208 0.0052 8 3 : 
1 0.1172 8 0.1199 8 0.0809 8 0.0710 8 5.5787 2.8'371 1.5303 0.316£. 0.0230 0.0113 0.0688 0.0017 8 'I : 
5 0. 1172 B 0.1179 8 0.0800 8 0.0861 B 5.3107 2.7388 1.5370 0.3355 0.01'39 0.011£. 0.0587 0.0015 8 5 
6 0.11'35 8 0.111'3 8 0.07'32 8 0.1018 8 5.1087 2.6161 1.1767 0.3580 0.0151 0.0118 0.0230 0.0011 8 £, 
7 0.1172 8 0.112'3 8 0.0785 8 0.1178 8 5.3067 2.8181 1.13'37 0.3512 0.0127 0.0151 0.0037 8 0.0037 8 7 
8 o. 11£.1 8 0.1129 8 0.0785 8 0.1120 8 5.1707 2.7869 1.3359 0.3618 0.0103 0.0157 0.0031 8 0.003£. 8 8 
'3 0.113'3 8 0.112'3 8 0.081£. 8 0.1073 8 1.'3667 2.7512 1.2687 0.3103 0.0103 0.0160 0.0031 8 0.0031 8 '3 

10 0.1117 8 0.112'3 8 0.0832 8 0.1019 8 1.9307 2.6161 1.2150 0.2'311 0.0103 0.0160 0.0033 8 0.0033 8 10 
11 0. 1"'10(; B 0.112'3 8 o.oa1a e 0.0%5 B 1.5217 2.5510 1. 117'3 0.2830 0.0103 0.0160 0.003£, 8 0.0033 B 11 
12 0.1381 B 0.112'3 8 0.0861 B 0.0'356 8 1.2187 2.7231 1.1717 0.2603 0.0103 0.0163 0.0037 8 0.0032 8 12 
13 0. 138"'1 B 0.11.:9 8 0.0880 8 0.0'356 8 3.'3551 2.'3607 1.1613 0.2226 0.0103 0.0163 0.0011 8 0.0030 8 13 
11 0.1381 B 0.11<:'3 8 0.0905 8 0.0'319 8 3.7111 3.2569 1.0975 0.1950 0.011'3 0.0163 0.0013 8 0.002'3 B 1"'1 
15 0.1381 8 0.1120· 8 0.0856 8 0.1732 8 3.1199 3.1800 1.0671 0.1732 0.0135 0.0166 0.0013 8 0.002'3 8 15 
16 0.1381 9 0.1101 8 0.0800 8 0.152'3 8 3.2760 3.0355 1.0137 0.1331 0.0151 0.0166 0.0013 8 0.002'3 B 16 
17 0.1381 8 0.10'31 8 0.0751 8 0.1331 8 3.1800 2.9923 0.9533 0.1269 0.0151 0.016'3 0.0015 8 0.002'3 8 17 
18 0. 1373 8 0.10i'3 8 0.0703 8 0.1161 8 2.9'381 2.8658 0.939'3 0.1631 0.0151 0.016'3 0.0015 8 0.002'3 8 18 
19 0.1373 8 0.1061 8 0.0660 8 0.1587 B 2.8500 2.7388 0.9063 0.1'376 0.0151 0.0172 0.0015 8 0.0029 19 ....... 

....... 
20 0.1362 B 0.10"15 8 0.0613 8 0.2731 E 2.9312 2.5691 0.8125 0. ~622 0.0151 0.0172 0.0016 8 0.0029 20 
21 0.1362 B 0.1036 8 0.0571 8 0.1230 A 2.7868 2.7080 0.7'333 0.1552 0.0151 0.0169 0.0016 8 0.002'3 21 
22 0.1352 B 0.1009 8 0.0561 8 1.2016 2.5819 2.5818 0. 7711 0.1279 0.0151 0.016'3 0.0016 8 0.0030 22 
23 0.1352 B 0.0'382 8 0.051'3 8 1.5703 2.1151 2.5078 0.699'3 0.0809 0.0151 0.0166 0.0019 8 0.0030 23 
21 0.1311 B 0.09£..5 B 0.0536 8 2.1616 2.2886 2.1'321 0.6165 0.0590 0.0151 0.0166 0.0052 8 0.0031 2"'1 
25 0.1331 8 0.0'33"3 B 0.0530 8 1.2527 2.6161 2.1309 0.6071 0.0555 0.0151 0.0163 0.0055 8 0.0031 25 
26 t0.1331 B 0.0'313 8 0.0521 8 5.1127 3.1800 2.2896 0.5215 0.0536 0.0151 0.0163 0.0059 B 0.0032 2£, 
27 0.1320 B 0.0888 8 0.0519 8 5.8703 3.7022 2.2729 0.1197 0.0506 0.0151 0.0160 0.0061 8 0.0033 27 
28 0.1320 B 0.08?2 B 0.0512 8 6 .• 062'3 3.7655 2.1161 0.1236 0.018'3 0.0151 0.0160 0.0065 8 0.0031 28 
29 0.1310 B 0.0521 8 6.0511 3.7655 2.0671 0.1506 0.0166 0.0119 0.0157 0.0069 B 0.0036 2'3 
30 0.1310 B 0.0536 8 6.0308 3.8921 1.9172 0.5317 0.0160 0.0118 0.0151 0.0065 8 0.0037 30 
31 0. 12'3'3 B 0.051'3 8 3.6811 0.5661 0.0396 0.0151 0.0038 31 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ 
:TOTAL 1.2'331 3.0111 2. 1890 11.6666 123.9883 81.2819 31.9900 6.2163 0.1911 0.1913 0.3115 0.10'37 
: 11EAN 0.1385 0.108; 0.0706 1.3889 3.9961 2.7095 1.0287 0.2015 0.0160 0.0159 0.0105 0.0035 
:da""'3 371.0 262.i' 199.1 3600.0 10703.9 7023.0 2755.3 539.7 11.6 12.7 27.2 '3.5 
:HAl< 0.1"'1'35 0.127:3 0.0905 6.0629 5.9987 3.1296 1.9711 0.1769 0.0356 0.0172 0.0689 0.0060 
: t1IH 0. 12'3'3 0.0872 0.0512 0.0555 2.2886 1.'3172 0.1197 0.0396 0.0103 0.0113 0.0031 0.002'3 
+-------+------------------------------------------------------------------------------------------------------------------------+-----+ n 
:""/unit: 0 

G1 
:area 2.1 1.7 1.2 23.3 69.3 15.5 17.8 3.5 0.3 0.3 0.2 0.1 I 

+-------+------------------------------------------------------------------------------------------------------------------------+-----+ \0 . ..-3 
N~ 

3 I I 

TOTAL DISCHARGE 25600 da" A - HANUAL GAUGE TYPE OF GAUGE - RECORDING - 1.11 w ...... 
165.£. ""/unit arQa E - ESTIHATE -o 

B - ICE CONDITIONS 
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RICE CREEK DISCHARGE 1990 
DRAIHRGE AREA 

+ -----+ ------------------------------------------------·--- --·-·- .. --- ·------------------------------------ -------------------------+ ----+ 
3 3 

: DISCHARGE (" /s) DISCHARGE (" /s) 

DA\' : JAHURR\' FEBRUARY HARCH APRIL t1A\' JUNE JUL\' AUGUST SEPTEMBER OCTOBER HOVEt1BER DECEMBER DRY : 
+-------+------------------------------------------------------------------------------------------------------------------------+----+ 

1 0.003'3 B 0.0027 8 0.0031 8 0.0818 8 0.8200 1.2150 3.6109 E 0.518'3 0.0030 0.0011 E 0.0007 0.0118 B 1 
2 0.0011 8 0.0027 8 0.0030 B 0. 1158 0.871'3 1.1397 3.110"'1 E 0."'1872 0.007'3 0.0011 E o.oooe. 0.0208 B 2 
3 0.0012 B 0.002b.B 0.0030 B 0.129'3 0.'3731 2.1118 3.1800 E 0.3355 0.0113 0.0011 E 0.0005 0.0281 8 3 
1 0.0013 8 0.0025 8 0.0029 8 0.1"'139 0.'3868 2.723"'1 3.1115 E 0.2127 0.012'3 0.0011 E 0.0005 0.0272 8 1 
5 0.0013 8 · 0.0021 8 0.002'3 0.1"'172 B 0.'3731 3.01'37 3.082'3 0.0888 0.0021 0.0011 E 0.0005 0:0261 B 5 
e. 0.0013 8 0.0023 9 0.0031 0.1506 9 0.'3'335 3.1115 2.'3119 0.0312 0.0015 0.0011 E 0.0005 0.0260 B 6 
i" 0.0013 8 0.0025 B 0.0033 0.1510 9 0.'3667 3.2760 2. '3133 0.0205 0.0013 0.0010 E 0.0005 0.0252 B 7 
8 0.0013 B 0.0027 8 0.0036 0.1575 a 0.'3'335 3.3336 2.8658 0.0068 0.0013 0.0010 E 0.0005 0.0219 B 8 
'3 0.0012 B 0.0029 8 0.0038 0.1611 .3 0.'3600 3.3'312 2.7080 0.0037 0.0013 0.0010 A 0.0005 0.0211 B 9 

10 0.0012 B 0.0031 B 0.0012 o.1631 a 1.0070 3.3720 2.5510 0.0031 0.0013 0.0010 E 0.0005 0.0233 B 10 
11 0.0012 8 0.0031 8 0.0016 0.1658 !3 0.'3868 3."'1972 2.1151 0.0065 0.0013 0.000'3 A 0.0005 0.0230 B 11 
12 0.0012 8 .0.0038 8 0.0052 0.1683 8 0.'3801 3.6021 2.3011 0.008'3 0.0011 0.0008 0.0001 B 0.0222 B 12 
13 0.0012 8 0.0038 8 0.0129 0.1707 B 0.'3868 3.5832 2.1622 0.0103 0.0011 0.0008 E 0.0001 B 0.0219 B 13 

.11 0.0011 B 0.0039 8 0.0252 0.1732 B 0.'3667 3.5061 1.'3888 0.0077 0.0010 0.0007 E 0.0003 B 0.0215 8 11 
15 0.0011 9 0.0039 9 0.0160 0.1756 B 1.1009 3."'1188 1.8610 0.0022 0.0010 E 0.0007 E 0.0003 B 0.0208 B 15 
1£ 0.0011 8 0.0011 B 0.0561 0.1781 B 1.1113 3.3111 1. 7508 0.0020 0.0010 E 0.0007 E 0.0003 B 0.0205 B 16 
li" 0.0011 9 0.0011 8 0.0671 9 0.1807 B 1.0671 3.1800 1.6653 0.0019 0.0011 E 0.0007 0.0003 B 0.0201 B 17 
18 0.0039 8 0.0012 8 0.0512 0.1815 1.1277 3.0513 1.5703 0.0015 0.0011 E o.oooe. 0.0003 B 0.0169 B 18 -...J 

l'l 0.0039 8 0.0012 B 0.0127 0.1976 1.2016 2.'3119 1.5035 0.0015 0.0012 E 0.0007 0.0003 B 0.0110 B 1'9 \0 

20 0.0038.8 0.0013 B 0.0386 0.2085 1.1'318 3.786£. 1.1361 0.0015 0.0012 0.0010 0.0003 B 0.0111 B 20 
21 0.0037 8 0.0012 8 0.0317 0.1963 1.1881 7.2600 1.36'33 0.0011 0.0018 0.000'3 0.0003 B 0.0107 B 21 
22 0.0036. 8 0.0011 8 0.0101 0.2127 1.2083 7.6100 1.261'3 0.0015 0.002€. 0.0007 0.0003 B 0.0100 B 22 
23 a.oo31 9 0.0039 8 0.0155 0.2761 1.2351 7.0200 1.1613 0.00 1E. 0.0025 0.000£. 0.0001 B 0.0091 B 23 
21 0.0033 B 0.0038 9 0.0361 0.3016 1.308'3 €..1600 1.067"'1 E 0.0017 0.0015 o.oooe. 0.0001 B 0.0087 B 21 
25 0.0032 B 0.0037 B 0.0281 0.3110 E 1.31'32 5.'3021 0.'373"'1 E 0.0023 0.0012 0.0010 0.0005 B 0.0081 B ' 25 '' 2£. 0.0031 B 0.0036 B 0.0212 0.3'36& E 1.3827 5.1087 0.8789 E 0.0017 0.0012 E 0.0013 O.OOOE. B 0.007G 8 ' 26 ' 
2i" 0.0030 B 0.0033 B 0.01'35 0.1803 E 1.1'301 5.1027 0.8111 E 0.0032 0.0012 E 0.000'3 0.0017 B 0.0070 B 27 
29 0.002'3 8 0.0032 B 0.0178 0.5557 E 1.102'3 1.7287 E 0. 7188 E 0.0021 0.0012 E 0.0007 0.003€. B 0.00&5 B 28 
2'l 0.002'3 B 0.0178 0.6312 E 1.2118 1.28&7 E 0.6865 E 0.0018 0.0011 E 0.0007 0.0063 B 0.00&0 8 29 
30 0.0028 B 0.0175 0.72&& E 1.1717 3.8'321 E 0.6277 E 0.001€. 0.0011 E O.OOOE. 0.0100 B 0.0055 B 30 
31 0.0028 8 0.0587 1.2281 0.5763 A 0.0021 O .• OOOE. 0.0050 8 31 

+-------+----------------------------------------------------------·---------------------------------------------------------------+-----+ 
:TOTAL 0.1173 0.0'357 0.7228 7.32'37 31.1835 118.3061 59.2382 1.80'3'3 0.0735 0.0267 0.0330 0.5178 
: HEAJII 0.0038 0.003"1 0.0233 0.2113 1.1121 3.9135 1.'310'3 0.0581· 0.0025 0.0009 0.0011 0.01&7 
:da""3 10.1 8.3· 62.5 633.3 297'3.1 10221.7 5118.2 156.1 6.1 2.3 2.'3 11.7 
: 11A>C 0.0013 0.0013 0.0671 0.7266 1.1'301 7.6100 3.6108 0.518'3 0.0113 0.0013 0.0100 0.0281 
:HIH 0.0028 0.0023 0.0029 0.0818 0.8200 1.2150 0.57&3 0.001"1 0.0010 0~0006 0.0003 0.0050 (") +-------+-------------------------------------------------------------------------------------------------------------------------+-----+ 0 
:""/unit: G1 

I 
:area 0.1 0.1 0.1 1.1 1'3.3 66.2 33.1 1.0 o.o 0.0 0.0 0.3 1.01-i 
+-------+-------------------------------------------------------------------------------------------------------------------------+-----+ ~~ 

I I 
3 

- lJI TOTAL DISCHARGE 1'3200 da" A - HRNUAL GAUGE TYPE OF GAUGE - RECORDING W-...1 

121.7 ""/unit aroa E - ESTI"ATE -o 
B - ICE CONDITIONS 
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RICE LA~E WATER LEVELS 1987 

+------+---------------------------------------------------------------------------------------------------------------------------+-----+ 
:WATER LEVELS IN t1ETERS ABOVE GEODETIC DATUt1 

DRY :JANUARY FEBRUARY t1ARCH APRIL HAY JUNE JULY AUGUST SEPTEt1BER OCTOBER NOV~BER DECEt1BER DAI' 
+------+---------------------------------------------------------------------------------------------------------------------------+-----+ 

1 273.181 273.117 273.039 273.027 272.992 272.930 272.927 1 
2 273.165 273.113 273.055 273.026 272.989 272.926 272.926 2 
3 273.113 273.139 273.053 273.023 272.988 272.921 272.929 3 
1 273.123 273.131 273.019 273.018 A 272.98(; 272.923 272.931 1 
5 273.108 A 273.112 273.015 273.018 272.983 272.925 272.932 5 
r. 273.391 . 273.121 273.017 273.010 272.'381 272.921 272.931 L 
7 273.373 273.120 273.017 273.039 272.978 272.922 272.931 i' 
8 273.350 273.115 273.011 273.036 272.969 A 272.925 272.931 8 
9 273.332 273.107.A 273.037 273.032 272.%(; 272.933 272.931 9 

10 273.227 273.311 273.099 273.010 273.029 272.%5 272.932 272.931 10 
1l 273.338 273.299 273.112 273.010 273.032 272.%2 272.932 272.933 11 
12 273.11(; 273.272 273.111 273.011 273.031 A 272.%2 272.932 272.935 12 
13 273.555 273.260 273.101 273.017 273.032 272.9(;1 272.933 A 272.936 13 
11 273.663 273.255 273.100 273.013 273.029 272.959 272.931 272.937 11 
15 273.666 273.236 273.086 273.011 273.028 272.957 272.929 272.938 15 
16 273.6?1 273.227 273.071 273.039 273.027 272.955 272.927 272.939 1L 
17 273.679 273.220 273.073 273.037 273.021 272.953 272.927 1i' 
18 273.678 273.200 273.070 273.030 273.021. 272.952 272.930 18 
19 273.6?1 273.190 273.063 273.013 273.019 272.951 272.930 19 
20 273.679 273.1'30 273.057 273.016 273.016 272.918 272.930 20 
21 273.671 .273.203 273.062 273.010 273.013 272.91(; 272.930 21 
22 273.662 273.195 273.070 273.017 273.009 272.911 272.930 22 
23 273.6"'6 273.190 273.071 273.019 273.006 272.9"12 272.930 23 
21 273.62"1 :273.185 273.061 273.016 273.003 272.939 272.930 21 
25 273.605 :273.178 273.061 273.012 273.001 A 272.937 '272.930 25 
26 273.589 .273.176 273.057 273.037 273.000 272.935 272.932 2L 
27 273.568 273.177 273.016 273.032 272.997 272.933 272.932 ,zi' 
28 273.5"'6 273.175 273.012 273.028 272.991 272.933 272.930 28 
29 273.52"1 . 273.172 273.037 273.023 272.992 272.930 272.930 29 
30 273.502 273.166 273.032 273.018 272.993 272.928 272.930 30 
31 273.156 273.021 272.992 272.928 31 

+------+---------------------------------------------------------------------------------------------------------------------------+-----+ 
:MERM 273.268 273.087 273.010 273.017 272.957 272.929 
:HAX 273."181 273.117 273.055 273.010 272.992 272.933 
:HIH 273.156 273.032 273.018 272.992 272.928 272.922 
+------+---------------------------------------------------------------------------------------------------------------------------+-----+ 

A - t1ANUAL GAUGE TYPE OF GAUGE - RECORDING 
E - ESTI t1ATE 
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RICE LAt:E ~ATER LEVELS 1988 
-

·------+--------------------------------------------------------------------------------------------------------------------------~----·-----+ 
:WATER L~ELS IN HETERS R80VE GEODETIC DATUH 

., 
' 

: DAY :JAMURRY FEBRUARY HARCH APRIL HAY JUNE JULY AUGUST SEPTEHBER OCTOBER NOVEttBER DECEHBER ' DAY : ' 
·------+----------------------------------------------------------------------------------------------------------------~--------------+-----+ 

1 2?3.161 E 273.210 E 273.308 273.283 273.219 273.309 E 273.373 E 273.513 E: 1 
2 273.160 E 273.232 E 273.297 273.271 273.230 273.311 E 273.380 E 273.517 E: 2 ' '. 
3 273.159 E 273.329 E 273.292 273.270 273.232 273.311 E 273.386 E 273.520 E: 3 
1 273.159 A 273.127 E 273.272 273.258 273~229 273.316 273.393 E 273.523 E: 1 
5 273.161 E 273.525 E 273.272 273.253 273.226 273.316 273.100 E 273.527 E: 5 
6 .. 273.162 E 273.520 E 273.298 A 273.21£> 273.222 A 273.319 273.1()6. E 273.530 A: 6 
7 273.161 E 273.516 E 273.313 273.213 273.223 273.320 273.113 E 273.532 E: 7 
8 273.165 E 273.511 273.377 273.235 273.228 273.320 273.120 E 273.531 E: 8 
9 273.167 E 273.513 273.399 273.230 A 273.225 273.321 273.12E. E 273.536 E: 9 

10 273.168 A 273.501 273.110 273.231 273.219 273.327 273.133 E 273.538 E: 10 
11 273.168 E 273.186 273.111 273.230 273.210 273.320 273.110 E 273.5"10 E: 11 
12 273.128 A 273.168 E 273.173 273.111· A 273.225 273.257 273.317 273.11£. E 273.5"11 E: 12 

"13 273.130 E 273.169 E 273.158 A 273.116 E 273.221 273.258 273.322 A 273.153 E 273.5"13 A: 13 
11 273.133 E 273.169 E 273.153 273.118 E 27J.221 273.255 273.321 273.160 E 11 
15 273.135 E 273.170 E .273.171 273.116 E 273.220 273.253 273.326 273.16E. E 15 
16 273.138 E 2?3.171 E 273.177 273.115 E 273.215 273.257 273.336 273.173·E 16 
17 273.110 E 273.172 A 273.168 273.113 E 273.210 273.266 273.335 273.180 E 17 
18 273.113 E 273.182 E 273.169 273.112 E 273.202 273.269 273.333 A 273.188 A 18 
19 273.115 E 273.192 E 273.162 273.110 E 273.198 273.289 273.331 273.190 E ' 19 '. 
20 273.118 E 273.203 E 273.112 273.108 E 273.195 273.285 A 273.335 273.193 E 20 
21 273.150 E 273.213 E 273.126 A 273.100 273.191 273.287 E 273.339 273.195 E 21 
22 273.153 E 273.223 E 273.110 273.386 273.206 273.289 E 273.335 273.199 E 22 
23 .. 273.155 E 273.233 E 273.387 273.370 273.208 273.291 E 273.351 273.500 E 23 
21 273.158 E 273.213 E 273.382 273.358 273.211 273.293 E 273.351 273.503 E 21 
25 273.160 E 273.251 E 273.370 273.313 273.210 273.2'35 E 273.355 273.505 A 25 
26 273.162 A 273.261 A 273.351 273.333 A 273.205 273.297 E 273.353 A 273.5()6. E 26 
27 273.162 E 273.270 E 273.336 273.325 273.212 273.299 A 273.360 E 273.507 E 27 
28 273.162 E 273.261 E 273.337 A 273.311 273.215 273.301 E 273.370 E 273.508 E 28 
29 273.162 A 273.258 E 273.331 273.311 273.213 273.301 E 273.370 E 273.509 E 29 
30 273.162 E 273.252 E 273.319 273.301 273.209 A 273.306 E 273.368 E . 273.510 A 30 
31 273.216 A 273.292 273.207 273.366 E 31 

·------+------------------~------------------------------------------------------------------------------------------------------------+-----+ 
:HEAN 273.197 273.120 273.358 273.221 273.261 273.331 273.158 
:HAX 273.270 273.525 273.118 273.28;3 273.306 273.370 273.510 
:HIN 273.159 273.232 273.272 273.191 273.219 273.310 273.373 
t------+-------------------------------------------------------------------------------------------------------------------------------+-----+ 

A - HANUAL GAUGE TYPE OF GAUGE - RECORDING 
E - ESTIHATE 
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RICE LAKE ~ATER LEVELS 198'3 

+---~-------------------------------------------------------------------------------------------------------------------------------+----·-+ 
:~TER LEVELS IN HETERS ABOVE GEODETIC DATUH 

: DAV :JANUARY FEBRUARY HARCH APRIL HAY JUNE JULY AUGUST SEPTEHBER OCTOBER NOVEttBER DECEHBER : DA'r' : 
+-----.--------------------~-------------------------------------------------------------------------------------~-----------~-------+--~~ 

1 271. 128 A 273.798 A 273.521 273.201 273. 156 273.091 273. 125 1 
2' 271.120 E 273.761 273.506 273.1'38 273.151 273.092 · 273.127 2 
3 271.110 A 273.733 273.182 273.205 . 273.153 273.090 273.12'3 · ::l 
1: 271.09'3 E 273.710 273.158 A 273.206. 273.117 273.088 273.131 ~ 
5 271.;088 E 273.687 273.160 273.210. 273.139 273.100 273.133 5 
6 211.011 E 273.66 7 273.115 273.206 273. 137 273. 101 273. 131 e. 
7 271.066 E 273.675 273.121 273.201 273.135 273.105 273.135 A 7 
8 271.055 A 273.673 273.107 273.1'33 A 273.131 273.103 273.137 E El 
'3 271.031 E 273.6 70 273. 3'31 273. 178 273. 130 273. 108 273. 13'3 E 9 

10 271.013 E 273.665 273.368 273.169 273.131 273.106 273.111 E 10 
11 273.'392 E 273.637 273.319 273.171 273.130 273.108 273.113 E 11 
12 273. '370 A 273.618 273.353 273. 163 273. 128 273. 106 273. 115 E 12 
13 273.915 273.682 273.351 273. 155 273. 127 273. 101 273. 117 E 1::1 
11 27::i.920 273.706 273.310 273.151 273.126 A 273.099 273.118 A 1~ 
15 :. 273.895 273.711 273.332 273.119 273.121 273.113 273.119 E 15 
16 273·.871 273.707 273.321 273.115 273.121 273.120 273.151 E 16 
17 273.851 273.691 273.306 273.139 273.118 273.122 273.152 E 17 
18 273.937 273.686 273.308 273.113 273.118 273.122 273.151 E 1B 
19 273.821 273.665 273.298 273.165 273.119 273.120 273.155 E 19 
20 ·: 273.805 273.613 273.286 273.161 273.119 273.122 273.157 E 20 
21 273.799 273.617 273.271 273. 159 273. 113 273. 122 273. 158 A · : 21 
22 273.772 273.611 273.260 273.113 A 273.110 273.122 273.159 E 22 
23 273. 756 A 273. 610 273. 212 273. 110 273. 101. 273. 122 273 • 160 E 23 
21 273.761 273.628 273.228 273.131 273.101 273.119 273.160 E 2~ 
25 271.0'31 A 273.767 273.630 273.216 273.131 273.101 273.120 273.161 E 25 
26 271.095 E 273.772 273.611 273.216 273.139 273.100 273.120 273.161 E 2E> 
27 271.099 E 273.777 273.601 273.205 273.136 273.0'36 273.120 273.162 E 27 
28 271.103 A 273.781 273.578 273.193 273.12'3 273.098 273.120 273.162 E 2€1 
29 271.111 E 273.798 A 273.570 273.191 273.113 273.091 273.11'3 273.163 A 29 
30 271.120 E 273.806 273.518 273.212 273.153 273.0'31 273.11'3 273.163 E 30 
31 273.800 273.206 273.157 273.121 31 

+-----·------------------------------------------------------------~------------------------------------------------------------------+-----+ 
: 11EAN : 273. '312 273. €.63 .273. 327 273. 163 273. 122 273. 111 273. 118 . 
:HA~ 271.128 273.788 273.521 273.210 273.156 273.122 273.161 
: HHI 273.756 273.518 273.1'33 273.12'3 273.0'31 273.088 273.125 
+-----·-------------------------------------------------------------------------------------------------------------------------------+-----+ 
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RICE LAKE WATER LEVELS 1990 

+-----+------------~----------------------------------------------------------------~-------------------------------------------------+-----+ 
- :WATER LEVELS IN METERS ABOVE GEODETIC DATUH 

' DA'r" :JANUARY . FEBRUARY HARCH APRIL HAY JUNE JULY AUGUST SEPTEHBER OCTOBER HOVEHBER DECEHBER : DAY : ' 
+.-----+------------------------------------------------------------------------------------------------------------------------------~+-----+ 

l 273.293 E 273.383 E 273.517 E 273.812 273.231 273.123 273.107 273.082 1 
2: 273.278 A 273.392 E 273.571 E 273.781 273.221". 273.115 273.100 273.081 2 
3' 273.275 E 273.102 E 273.1".00 E 273.71".2 273.223 273.113 273.108 273.081 3 
1 273.273 A 273.112 A 273.1".27 A 273.713 273.219 273.131 273.109 273.081 1 
5 273.273 E 273.113 A 213.1".13 E 273.719 273.201". 273.131 273.103 273.081 5 
r. 273.273 R 273.111 A 273.:1".59 E 273.692 273.202. 273.130 273.100 273.080 r. 

•· 7 273.21".8 E 273.108 A 273.676 E 273.691 273.195 273.126 273.095 273.080 7 ' 
8 273.21".1 E 273.115 E 273.692 E 273.678 273.181 273.125 273.093 273.07'3 8 
9 273.259 A 273.117 A 273.708 E 273.658 273.177 273.121 273.091 273.078 9 

10 273.259 E 273.118 A 273~725 E 273.628 273.173 273.112 273.081 273.076 10 
11 273.258 E 273.121 E 273.711 A 273.601 273.169 273.112 273.091 273.071 11 
12 273.258 R 273.125 E 273.753 E 273.577 273.167 273.107 273.081 273.073 A 12 
13 273.258 E 273.128 E . 273.761 E 273.551 273.162 273.112 273.0SC3 273.072 E 13 
11·: 273.258 E 273.132 E 273.776 R 273 .• 526 273.16& 273.111 273.093 273.072 E 11 

' 15 273.258 E 273.135 E 273 .. 788 E 273 .• 507 273.158 273.112 273.093 273.071 E 15 ' (X) 
16 273.258 A 273.139 E 273.801 E 273.179 273.1&0 273.103 273.091 273.070 E 1& ..... 
17 273.258 E 273.112 E 273.813 E 273.165 273.160 273.098 273.090 273.069 E 17 
18 273.258 E 273.116 R 273.826 E 273.1"10 273.151 273.115 273.087 ' 273.069 E 18 
19 273.258 A 273.151 E 273.838 E 273.117 273.152 273.118 273.080 273.068 R 19 
20 273.258 E 273.156 E 273.850 E 273.397 273.151 273.11"1 273.088 20 
21 273.258 E 273.162 E 273.863 A 273.382 273.119 273.130 273.087 21 
22 273.268 E 273.167 E 273.911 273.367 273.111 273.128 273.081 ' 22 ' 23 273.279 E 273.172 A 273.973 273.351 273.112 273.123 273.085 23 
21 273.289 A 273.172 E 273.978 273.335 273.112 273.125 273.081 2"1 
25 273.303 E 273.171 E 273.969 273.320 273.110 273.123 273.080 25 
26 '. 273.317 E 273.170 E 273.953 273.301 273.136 273.121 273.087 26 ' 27_ 273.331 E 273.169 E 273.928 273.289 273.138 273.118 273.095 27 
28 273.315 E 273.1£.8 E 273.910 273.280 273.131 273.113 273.080 28 
29 273.359 E 273.1£.7 A 273.879 273.273 273.130 273.109 273.082 29 
30 273.299 A 273.373 R 273.191 E 273.850 273.257 273.126 273.110 273.082 30 
31 273.308 A 273.520 E 273.2"16 273.127 273.082 31 

+-----+-------------------------------------------------------------------------------------------------------------------------------+-----+ 
!HEAN : 273.280 273.1"11 273.788 273.501 273.166 273.117 273.090 
!HAM 273.373 273.520 273.978 273.812 273.231 273.131 273.109 
!HIN 273.258 273.383 273.517 273.216 273.126 273.098 273.080 C"l 

0 
+-----+-------------~---------------------~----------------------------------------------------------------~-------------------------·-~---+ G) 
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APPENDIX C 

HYDROGRAPHS FOR BEAVER POND DUMPS 

1987 October 28, November 10 
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APPENDIX D 

SURFACE VATER CHEMISTRY 

BEAR CREEK 

RICE CREEK 
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PH AND CONDUCTIVITY VERSUS STREAMFLOV 
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- 95 ~ TR-570 
COG-92-131 

BEAR CREEK CHEMISTRY 1986 Samples 01 .. 18 1989 Samples 73 .. 117 
1987 Samples 19 .. 36 1990 Samples 118 .. 162 
1988 Samples 37 .. 72 

+--~-----------+---------------------------------------------------------------+ 
:sAMPLE DATE : Na K Ca Mg Cl N03 S04 ALKA-. pH COND : 
:No. : mg/1 mg/1 mg/1 .mg/1 mg/1 mg/1 mg/1 LINITY (mS/m): 
+-~------------+--~------------------------------------------------------------+ 

1 08/04/86 1.23 2.04 3.54 3.50 0.72 < 0.20 0.62 11.0 6.8 5.1 
2 22/04/86 1.09 0.66 3.43 1.47 0.64 < 0.20 1.21 4.0 5.5 3.7 
3 29/04/86 1.11 0.69 3.43 1.41 0.74 < 0.20 1.61 4.0 5.8 3.7 
4 06/05/86 1.10 0.52 3.04 1.30 0.44 < 0.20 1.45 6.0 5.7 2.6 
5 13/05/86 1.17 0.47 3.75 1.38 0.53 < 0.20 1.06 6.0 5.8 2.7 
6 20/05/86 1.14 0.38 3.40 1.55 0.38 < 0.20 0.65 6.0 5.6 2.7 
7 03/06/86 1.26 0.44 4.09 1.96 0.40 < 0.20 0.34 7.0 5.8 3.1 
8 10/06/86 1.31 0.41 4.31 2.19 0.43 < 0.20 0.39 8.0 6.0 3.3 
9 17/06/86 1.89 0.52 5.30 2.70 0.90 < 0.20 0.55 9.0 6.5 4.0 
10 24/06/86 2.20 0.66 5.80 3.10 1.31 0.46 0.72 10.0 6.6 4.7 
11 02/07/86 2.58 0.77 7.70 3.40 1.77 < 0.20 0.78 12.0 6.8 6.3 
12 08/07/86 1 1.83 0.77 7.40 3.40 0.96 < 0.20 0.55 12.0 7.0 5.5 
13 15/07/86 2.40 0.85 7.90 4.00 1.37 < 0.20 1.10 13.0 7.0 6.0 
14 22/07/86 2.06 1.13 7.90 4.10 1.02 < 0.20 0.77 13.0 7.1 5.8 
15 29/07/86 3.00 1.12 8.90 4.30 2.18 < 0.20 1.62 14.0 7.1 7.0 
16 05/08/86 . 3.70 0.98 9.60 4.80. 3.09 0.46 1.99 16.0 7.2 8.8 
17 26/ll/86 1.47 0.58 5.00 2.10 1.39 0.26 1.31 13.0 6.5 4.4 ' 
18 09/12/86 1.53 0.54 5.00 2.10 1.43 0.26 1.71 10.0 6.4 4.5 
19 06/01/87 1.63 0.57 5.30 2.30 1.31 < 0.20 1.31 10.0 6.3 4.3 
20 03/02/87 2.10 0.70 7.60 3.30 1.50 0.20 1.45 12.0 6.4 5.5 

~ 21 10/03/87 1.90 0.80 7.40 3.30 1.81 < 0.20 1.54 16.0 6.6 6.8 
22 24/03/87 1.80 0.90 5.70 2.40 1.22 < 0.20 1.19 5.0 5.7 4.4 
23 21/04/87 1.30 0.56 3.40 1.40 0.80 < 0.20 1.35 6.0 6.1 4.1 
24 05/05/87 1.40 0.51 4.40 1.90 0.72 < 0.20 1.04 5.0 6.0 4.3 
25 20/05/87-: 1.70 0.55 6.00 2.40 1.20 < 0.20 1.19 11.0 6.3 5.5 
26 09/06/87 1.73 0.67 6.60 2.90 1.04 < 0.16 0.91 16.0 7.0 5.7 
27 23/06/87 2.17 1.22 11.00 4.30 1.66 0.66 1.32 36.0 7.1 8.8 ' 
28 14/07/87 2.27 1.08 12.00 5.20 2.01 < 0.16 0.80 49.0 7.3 10.2 
29 18/08/87 1.98 2.46 13.00 6.10 1.54 < 0.18 0.66 54.0 7.4 11.2 
30 13/10/87 3.60 2.40 17.70 9.00 3.50 < 0.20 1.69 60.0 7.2 14.9 
31 12/11/87 2.00 2.60 10.70 5.00 1.82 < 0.20 1.86 31.0 7.1 9.5 
32 19/11/87 2.30 2.40 11.10 6.00 1.84 0.64 1.83 32.0 6.9 10.0 
33 24/11/87 2.50 2.40 11.70 6.00 3.80 0.20 1.67 34.0 7.1 11.8 
34 01/12/87 2.90 2.20 11.00 8.00 3.34 0.32 1.99 31.0 7.1 10.0 
35 08/12/87 2.60 2.30 10.20 5.00 2.13 0.39 1.59 20.0 6.7 9.0 
36 23/12/87 2.10 1.60 8.10 3.60 1.25 < 0.20 0.50 17.0 6.4 6.8 
37 06/01/88 0.91 1.26 3.90 1.65 0.77 1.17 0.40 6.0 6.4 3.5 
38 29/01/88 2.60 2.10 9.10 4.40 1.82 < 0.20 0.60 19.0 6.4 8.0 
39 04/03/88 2.50 2.50 10.40 4.60 1.73 0.30 1.00 19.0 6.2 8.5 
40 24/03/88 2.79 2.81 8.60 3.80 1.61 0.25 0.80 16.0 6~2 7.1 
41 31/03/88 2.46 2.40 7.80 3.60 1.49 0.67 1.00 14.0 6.2 6.8 
42 05/04/88 1.60 2.00 4.90 2.21 1.05 0.58 ·1.50 11.0 6.4 5.5 1 

43 12/04/88 1 1.76 4.68 3.80 1.69 2.63 3.23 3.26 6.0 6.1 5.0 
44 15/04/88 2.00 ~.50 3.90 1.71 3.00 1.08 3.00 9.0 6.1 5.3 
45 19/04/88 1.90 2.50 4.30 1.90 3.67 1.18 3.52 8.0 6.3 5.5 
46 22/04/88 2.00 2.60 4.70 2.07 3.62 1.21 3.69 9.0 6.4 5.6 
47 26/04/88 1.90 2.40 4.90 2.18 3.66 0.50 3.48 9.0 6.3 5.6 
48 29/04/88 2.20 2.20 5.00 2.20 3.57 0.29 2.90 10.0 6.3 5.6 
49 04/05/88 1.28 1.10 2.94 1.22 1.81 < 0.20 1.40 5.0 6.3 3.4 
50 10/05/88 2.40 2.10 5.90 2.44 "3.52 < 0.20 3.53 12.0 6.6 6.1 
51 17/05/88 2.20 2.10 5.10 2.29 2.31 < 0.20 1.90 11~0 6.3 5.4 
52 31/05/88 2.78 3.26 7.80 3.40 3.55 0.26 2.94 16.0 6.5 6.2 
53 08/06/88 1.64 2.75 ~.70 2.48 1.18 < 0.20 1.35 4.0 5.4 4.9 
54 13/06/88 1.81 2.34 6.10 2.67 1.22 < 0.20 1.19 5.0 5.4 5.0 
55 15/06/88 : 2.10 2.39 6.30 2.69 1.66 < 0.20 1.38 6.0 5.6 5.3 

+--------------+---------------------------------------------------------------+ 



- 96 - TR-570 
COG-92-131 

BEAR CREEK CHEMISTRY (CONTINUED) 
+--------------+-------------------~--------------------------------------------+ 
:sAMPLE DATE I Na K Ca Mg C1 N03 S04 ALKA- pH COND I 

I 
I 

:No. I mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 LINITY (mS/m): 
I 

+--------------+---------------------------------------------------------------+ 
56 21/06/88 1.90 0.91 5.87 2.23 1. 76 0.43 0.52 4.0 5.5 4.7 

57 28/06/88 1.60 0.92 6.21 2.80 1.10 < 0.20 0.42 6.0 5.6 4.9 

58 06/07/88 1.80 1.05 6.66 3.05 0.91 0.22 0.55 9.0 5.9 5.3 

58 A 12/07/88 1. 70 0.88 5.86 2.42 1.56 < 0.20 0.51 6.0 5.7 4.8 

59 26/07/88 1.90 0.74 6.65 2.73 1.84 0.23 0.40 9.0 6.0 5.1 
60 03/08/88 2.62 2.00 7.60 3.60 0.96 < 0.16 0.34 10.0 5.9 5.8 
61 15/08/88 1.90 0.95 8.07 3.65 1.57 0.31 0.74 16.0 6.2 6.3 
61A 24/08/88 2.56 2.00 8.30 4.00 0.71 0.27 0.32 15.0 6.1 6.5 
62 30/08/88 1. 70 1.16 8.40 3.91 1.07 < 0.20 1.07 16.0 6.3 6.3 
63 06/09/88 2.09 2.00 7.30 3.40 0.57 < 0.16 0.24 8.0 5.7 5.4 
64 21/09/88 2.48 2.00 7.90 3.70 1.04 < 0.16 0.37 15.0 6.2 6.3 
65 04/10/88 3.20 2.00 7.30 3.30 2.90 0.26 0.90 17.0 6.5 6.8 

I 66 13/10/88 2.48 2.00 6.98 3.17 1.27 < 0.16 0.32 10.0 6.2 5.3 
67 26/10/88 2.59 2.00 6.00 2.76 1.87 < 0.16 0.43 9.0 6.1 5.3 
68 07/11/88 I 2-48 2.00 6.00 2.66 2.34 < 0.16 0.62 8.0 6.1 5.::3 
69 18/11/88 2.01 2.00 5.30 2.41 1.82 < 0.16 0.94 6.0 5.9 4.8 
70 30i11/88 2.10 0.60 6.07 2.66 1.85 0.34 1.00 7.0 6.0 5.0 
71 06/12/88 2.40 2.00 5.80 2.66 1.82 < 0.16 0.94 7.0 5.9 5.0 
72 20/12/88 2.31 0.71 7.20 3.20 1.94 0.24 0.96 1L0 6.4 5.6 
73 19/01/89 LOST SAMPLE 
74 31/01/89 2.10 0.70 7.00 3.10 1.35 0.21 0.45 10.0 5.8 5.5 
75 07/02/89 2.17 0.72 7.20 3.20 1.39 0.23 0.45 10.0 5.9 5.6 
76 21/02/89 2.10 0.75 7.10 3.30 1.18 0.22 0.34 10.0 6.2 5.5 
77 01/03/89 1.96 0.75 7.20 3.20 1.09 < 0.20 < 0.10 8.0 5.6 5.5 
78 14/03/89 2.27 0.87 6.80 3.40 1.36 < 0.20 0.29 11.0 5.9 5.9 
79 28/03/89 2.33 0.91 8.20 3.70 1.39 0.23 0.30 15.0 6.1 6.7 
80 04/04/89 2.43 1.01 8.80 4.00 1.60 0.28 0.56 17.0 6.3 9.1 
81 11/04/89 3.40 1.15 8.40 3.80 4.70 < 0.16 2.40 16.8 6.4 6.4 
82 17/04/89 2.88 1.57 6.50 2.86 1.11 < 0.16 1.86 14.3 6.5 3.6 
83 25/04/89 1.29 1.36 3.60 1.52 0.75 < 0.16 1.83 6.4 6.1 4.7 
84 01/05/89 1.30 1.14 5.60 2.47 0.76 < 0.16 1.69 13.4 6.6 3.3 
85 08/05/89 1.38 1.02 3.30 1.44 0.65 < 0.16 0.74 3.5 5.7 3.5 
86 15/05/89 1.49 1.03 4.00 1.68 0.85 < 0.16 0.52 5.0 5.9 4.0 
87. 23/05/89 1.69 1.00 4.90 2.03 0.81 < 0.16 0.70 6.1 5.9 3.5 
88 28/05/89 1.56 0.55 4.30 1. 71 1.06 < 0.16 0.49 5.3 5.8 3.7 
89 06/06/89 1.67 0.39 4.80 1.92 1.47 < 0.16 0.95 5.9 5.9 3.8 
90 13/06/89 1.81 0_.53 4.70 1.91 0.65 < 0.16 < 0.10 7.4 6.2 3.5 
91 19/06/89 1.44 0.33 4.50 1.90 0.67 < 0.16 < 0.10 5.0 5.8 3.7 
92 26/06/89 1.54 0.37 5.00 2.07 1.33 < 0.16 < 0.10 5.5 5.8 4.0 
93 04/07/89 1.55 0.33 5.50 2.20 0.57 < 0.16 < 0.10 5.7 5.7 4.5 
94 10/07/89 1.54 0.44 6.40 2.50 0.73 < 0.16 < 0.10 8.7 _5.9 4.7 
95 17/07/89 1.46 0.46 6.30 2.54 0.70 0.30 < 0.10 9.6 5.9 4.7 
96 26/07/89 1.33 0.56 6.40 2.68 0.49 < 0.16 < 0.10 9.4 5.9 4.9 
97 02/08/89 1.80 0.65 6.00 2.56 0.78 < 0.16 < 0.10 9.1 5.9 4.8 
98 08/08/89 1.42 0.52 6.80 2.89 0.57 < 0.16 0.45 9.1 5.8 5.2 
99 15/08/89 1.90 0.62 7.80 3.30. 1.07 < 0.16 0.38 15.3 6.3 5.7 

100 22/08/89 1.54 0.63 6.40 2.72 0.82 < 0.16 0.40 10.4 6.1 5.1 
101 29/08/89 1.68 0.75 7.30 3.40 0.86 < 0.16 0.54 16.4 6.6 4.3 
102 05/09/89 1.84 0.89 7.80 3.60 0.70 < 0.16 0.43 17.9 7.0 4.5 
103 14/09/89 I 2.33 1.02 36.00 3.50 1.60 < 0.16 0.41 17.8 6.7 1.3 
104 19/09/89 2.11 1.01 8.40 4.00 0.97 < 0.16 0.45 21.2 7.1 4.7 
105 26/09/89 2.17 1.12 10.30 4.60 1.26 < 0.16 0.40 29.7 7.2 6.0 
106 03/10/89 2.01 1.04 8.40 4.00 1.12 < 0.16 0.41 23.5 7.3 5.0 
107 10/10/89 1.49 0.88 5.30 2.56 0.72 0.72 0.95 6.7 6.3 3.2 
108 18/10/89 1.65 0.92 6.20 3.00 1.01 0.63 1.24 11.8 6.5 4.0 
109 24/10/89 1.88 0.95 7.10 3.40 1. 29 < 0.16 1.14 17.5 6.7 4.5 
110 31/10/89 1. 91 0.97 6.50 3.10 1. 25 < 0.16 1.17 18.3 6.9 4.3 

+--------------+---------------------------------------------------------------+ 



- 97 - TR-570 
COG-92-131 

BEAR CREEK CHEMISTRY (CONTINUED) 
+--------------+---------------------------------------------------------------+ 
:sAMPLE DATE I Na K Ca Mg Cl N03 S04 ALKA- pH COND I 

I I 

:No. I mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 LINITY (mS/m): 
I 

+--------------+---------------------------------------------------------------+ 
111 07/11/89 1.31 0.46 4.60 2.19 0.96 0.56 0.51 5.7 6.2 2.8 
112 14/11/89 2.15 0.80 7.00 3.40 1.61 < 0.16 0.66 16.7 6.7 5.6 
113 21/11/89 1.80 0.64 6.10 2.86 1.63 < 0.16 0.45 13.3 6.9 3.6 
114 29/11/89 2.38 0.89 8.70 4.10 2.35 < 0.16 0.56 20.0 6.5 5.5 
115 07/12/89 2.70 1.01 10.10 4.70 2.86 < 0.16 0.58 25.2 6.6 6.5 
116 16/12/89 2.95 1.11 11.40 5.30 3.20 < 0.16 0.61 29.7 7.2 6. 7 
117 20/12/89 3.25 1.22 12.60 5.80 3.64 < .0.16 0.62 34.1 7.1 8.7 

1118 05/01/90 3.62 1.27 13.60 6.30 3.70 < 0.16 0.53 38.3 6.5 11.7 
:119 16/01/90 2.83 0.97 10.70 4.60 3.06 < 0.16 0.37 31.8 6.3 9.4 
:120 23/01/90 3.82 1.35 13.90 6.30 4.40 < 0.16 0.38 41.0 6.3 11.9 
:121 29/01/90 3.68 1.19 12.50 5.70 3.70 < 0.16 0.44 37.1 6.4 10.8 
:122 06/02/90 3.61 1.23 13.00 6.00 3·.80 < 0.16 0.43 39.0 6.8 10.9 
:123 12/02/90 3.61 1.20 12.90 5.90 3.40 < 0.16 0.49 39.0 6.5 10.9 
1124 20/02/90 3.52 1.14 12.60 5.80 3.30 < 0.16 0.51 36.8 6.9 10.6 
125 . 27/02/90 3.47 1.15 12.70 5.80 3.08 < 0.16 0.48 39.0 6.5 10.8 
126 05/03/90 3.69 1.20 13.40" 6.10 3.50 < 0.16 0.45 42.0 6.5 11.3 
127 14/03/90 3.21 1.28 11.70 5.30 3.13 0.37 0.70 36.6 6.4 10.3 
128 19/03/90 4.63 3.08 7.30 3.20 14.50 0.72 2.29 20.2 6.4 10'.9 
129 26/03/90 9.50 0.53 2.61 23.0 6.8 8.7 

1130 02/04/90 3.24. 2.93 5.10 2.19 6.40 0.52 2.10 14.4 7.4 6.0 
:131 09/04/90 2.88 2.53 5.00 2.16 4.70 1.58 2.30 10.5 6.4 5.4 
:132 16/04/90 2.25 1.96 4.70 2.09 2.97 0.64 2.04 15.5 6.7 5.5 
:133 24/04/90 1.91 1.82 4.00 1.80 2.65 0.55 2.59 15.6 6.7 5.2 

'"· :134 04/05/90 LOST SAMPLE I 

:135 10/05/90 2.18 1. 71 4.10 1. 78 2.73 < 0.16 2 .. 28 9.2 6.1 3.8 I 
I. 

:136 18/05/90 1. 74 1.40 3.80 1.69 1.58 < 0.16 1.96 10.0 6.3 4.2 I 
I 

. :137 23/05/90 2.01 1.33 4.10 1. 75 2.24 < 0.16 2.06 10.1 6.4 4.4 
l138 28/05/90 1.82 1.32 4.10 1. 77 1.51 < 0.16 1.29 10.2 6.3 4.2 
:139 11/06/90 0.52 0.16 1.24 0.44 0.32 < 0.16 1.49 8.9 5.9 1.0 
:140 21/06/90 1.85 0.68 4.60 1.87 1.09 < 0.16 0.80 9.3 6.3 3.5 
:141 26/06/90 1.56 0.35 4.40 1.83 0.77 < 0.16 0.51 9.3 6.0 3.3 
·: 142 10/07/90 1.72 0.41 5.70 2.16 1.05 < 0.16 0.38 9.5 5.8 3.6 
:143 16/07/90 1.86 0.62 5.30 2.27 1.18 < 0.16 < 0.10 9.5 5.8 3.9 
:144 23/07/90 1.86 0.70 6.50 2.55 0.85 < 0.16 < 0.10 9.9 6.0 4.2 
:145 31/07/90 2.01 0.86 7.00 2.86 1.10 0.53 0.74 11.5 6.4 4.8 
:146 08/08/90 2.11 0.86 8.50 3.70 0.77 < 0.16 0.46 20.3 6.6 5.6 
:147 14/00/90 2.34 2.08 8.70 4.10 0.69 <: 0.16 0.50 23.4 6.9 5.8 I 

:148 20/08/90 1. 72 0.69 5.60 2.69 0.49 0.29 0.59 6.3 3.5 
:149 28/08/90 2.98 0.83 7.90 3.80 1.58 < 0.16 1.17 12.9 6.5 5.0 
:150 04/09/90 2.32 0.91 8.20 3.70 1.09 0.19 0.76 20.8 6.6 5.3 
151 10/09/90 2.49 0.98 8.40 3.80 1.26 0.18 0.98 21.1 7.0 5.1 
152 17/09/90 2.59 1.10 8.80 3.80 1.37 < 0.16 0.93 25.1 6.9 5.5 
153 24/09/90 2.62 1.05 8.70 3.80 1.45 0.19 0.88 23.2 6.9 5.8 
154 01/10/90 3.37 1.02 8.10 3.70 2.43 < 0.16 0.99 24.3 7.0 5.5 
155 09/10/90 2.12 1.67 8.40 :4.00 0.92 0.41 2.12 21.9 6.7 4.8 
156 15/10/90 2.47 1.46 8.80 4.20 1.12 0.25 1.36 21.2 6.8 5.2 
157 22/10/90 3.06 1.50 10.20 4.80 1.67 < 0.16 1.39 32.2 6.9 6.0 

:158 29/10/90 3.37 1.16 10.30 5.00 2.19 < 0.16 1.34 32.9 7.0 6.5 
:159 05/11/90 3.22 1.16 9.30 4.40 1.87 < 0.16 1.07 29.2 6.8 5.9 

• :160 12/11/90 2.99 1.04 9.50 4.60 1. 72 < 0.16 0.69 27.7 7.0 5.8 
l161 03/12/90 3.02 1.25 9.70 4.30 2.61 0.18 0.64 27.4 6.9 8.1 
:162 17/12/90 3.20 1.24 11.20 5.00 2.81 0.21 0.68 32.8 6.8 9.0 

.,. 
+--------------+---------------------~-----------------------------------------+ 

t1INIJ.v1UM 0.G2 0.1G 1. 24 0.44 0.32 < 0.16 <: 0.10 3.5 5.4 1 . 0 
MAXIMUM 4.63 4.68 36.00 9.00 14.50 3.23 3.69 60.0 7 .4' 14.9 
MEAN 2.18 1.27 7.36 3.27 1.84 0.28 1.03 15.9 6.4 5.~ 

S.D. 0.70 0.75 3.56 1.36 1.58 0.32 0.78 10.9 0.5 2.3 

:;AMPLES 161 161 161 161 162 162 162 161 162 162 
T--------------T---------------------------------------------------------------+ 



- 98 - TR-570 
COG-92-131 

RICE CREEK CHEMISTRY 1986 Sample a 01 . . 22 1989 Samples 65 .. 110 
1987 Samples 23 . . 36 1990 Samples 111 .. 157 
1988 Samples 37 .. 64 

+--------------+---------------------------------------------------------------+ 
:sAMPLE DATE I Na K Ca Mg Cl N03 S04 ALKA- pH CON'!:' I 

I 
I 

:No. I mg/1 mg/1 mg/1 mg/1 mg/1 mg/l mg/1 LINITY (mS/m): 
I 

+--------------+---------------------------------------------------------------+ 
1 09/04/86 1. 56 1.57 4.90 2.90 1.47 < 0.20 1.94 15.0 7.3 5.7 
2 22/04/86 1.35 1.05 5.00 2.70 0.93 < 0.20 1.67 9.0 6.7 4.9 
3 29/04/86 1.48 1.62 5.60 3.50 0.96 < 0.20 2.54 13.0 6.7 5.5 
4 06/05/86 1.32 0.94 4.41 2.61 0.64 < 0.20 1.94 8.0 6.6 3.9 
5 13/05/86 1.44 1.00 4.81 2.74 0.69 < 0.20 1.94 9.0 6.6 4.2 
6 20/05/86 1.45 0.95 4.70 2.69 0.48 < 0.20 1.69 9.0 6.6 4.2 
7 03/06/86 1.52 0.95 5.00 2.90 0.43 < 0.20 1.53 10.0 6.7 4.4 
8 10/06/86 1.49 0.91 5.20 3.01 0.42 < 0.20 1.59 10.0 6.6 4.6 
9 17/06/86 1.53 0.96 !1.:10 ::1 ::10 0.39 ..-: 0.16 1. 75 20.0 0.8 4.5 
10 24/06/86 1.80 0.98 6.60 3.70 0.50 0.31 1. 73 11.0 6.7 5.3 
11 02/07/86 1.54 1.01 7.30 3.90 0.66 0.28 1.61 7.0 7.0 5.6 
12 08/07/86 1.50 0.92 7.50 4.00 0.58 0.38 1.63 12.0 7.0 6.0 
13 15/07/86 1.54 0.75 7.80 4.10 0.43 < 0.20 1.47 13.0 7.2 6.0 
14 23/07/86 1.60 0.80 8.20 4.40 0.42 < 0.20 1.51 14.0 7.3 6.5. 
15 29/07/86 1.63 0.87 8.80 4.70 0.43 < 0.20 1.37 15.0 7.2 7.0 
16 05/08/86 1.92 0.85 10.40 6.30 0.41 < 0.20 0.92 19.0 7.6 9.3 
17 19/08/86 1.95 0.88 10.70 6.70 0.45 < 0.20 1.26 18.0 7.2 9.0 
18 09/09/86 2.02 0.97 10.40 6.90 0.44 < 0.20 0.98 19.0 7.5 9.5 
19 22/.09/86 1. 71 0.91 9.90 6.50 0.48 < 0.20 1.47 50.0 7.2 6.0 
20 06/10/86 1.90 0.93 10.30 6.60 1.13 < 0.20 1.63 56.0 7.6 9.8 
21 26/11/86 3.10 1.46 11.80 6.40 3.77 0.34 1.63 48.0 7.1 10.8 
22 09/12/86 3.00 1.19 11.90 6.50 1. 78 0.29 1.55 49·.0 7.1 10.0 
23 07/01/87 3.10 0.93 14.30 7.40 1.33 1.32 0.99 62.0 7.2 11.8 
24 24/02/87 3.20 1.04 20.10 9.60 
25 10/03/87 3.80 1.20 20.30 9.30 2.77 < 0.20 1. 78 74.0 7.1 20.0 
26 24/03/87 4.30 1.50 14.50 6.80 6.83 2.81 4.92 48.0 7.1 17.0 
27 21/04/87 1.50 0.90 5.10 2.10 1.13 0.24 2.04 10.0 6.4 5.3 
28 05/05/87 1. 70 1.~0 6.00 2.70 0.82 ( 0.20 2.17 14.el 6.~ 6.0 
29 20/05/87 1.80 0.90 6.00 2.90 0.76 < 0.20 1.95 14.0 6.6 6.0 
30 10/06/87 1. 81 0.88 6.10 3.40 0.80 0.62 2.01 18.0 7.3 6.0 
31 23/06/87 2.03 0.85 6.80 3.70 1.66 1.01 2.32 20.0 7.1 7.0 I 

32 14/07/87 2.12 0.86 8.40 4.50 2.55 0.57 2.02 28.0 7.4 8.1 I 
I' 

33 18/08/87 2.53 0.81 10.00 6.00 3.42 < 0.16 1.50 46.0 7.3 10.3 
34 13/10/87 4.30 2.20 24.30 8.00 6.92 < 0.20 2.63 46.0 7.1 14.0 
35 12/11/87 4.50 2.40 15.10 9.00 6.03 < 0.20 3.00 51.0 7.3 14.8 
36 23/12/87 6.20 2.40 23.20 11.90 7.30 0.20 2.40 87.0 7.2 22.0 
37 05/04/88 7.40 2.90 19.90 8.80 9.90 1.31 2.30 67.0 7.1 2.1 
38 12/04/88 3.20 3.70 7.10 3.20 5.70 1.54 3.98 23.0 6.9 9.0 
39 15/04/88 0.83 1. 70 3.40 1.13 1.29 1.39 1.42 8.0 6.5 3.4 
40 19/04/88 2.90 3.40 9.20 4.30 4.68 0.53 4.17 30.0 6.7 10.0 
41 22/04/88 2.70 3.20 9.30 4.40 4.00 0.47 4.34 30.0 6.8 9.8 
42 29/04/88 2.80 3.00 10.10 4.80 3.87 < 0.20 4.77 32.0 7.1 10.0 
43 04/05/88 3.33 4.78 10.70 5.00 4.03 < 0.20 5.33 31.0 7.0 10.5 
44 10/05/88 3.20 3.30 11.70 5.40 4.81 0.28 6.65 32.0 7.1 11.2 
45 17/05/88 3.40 2.90 10.90 5.00 4.15 < 0.20 5.90 28.0 6.6 10.4 
46 31/05/88 7.92 4.49 20.50 10.10 16.90 0.44 7.34 55.0 6.9 21.0 
47 08/06/88 3.10 < 2.00 8.70 4.30 1.84 0.91 2.03 21.0 6.5 7.8 
48 13/06/88 2.43 3.61 7.90 3.80 1.69 < 0.20 1.96 19.0 6.3 7.0 
49 21/06/88 3.00 < 2.00 7.20 3.70 1.41 0.48 1.46 17.0 6.4 6.4 
50 28/06/88 2.30 1.67 7.70 3.72 1.24 0.94 1.81 16.0 6.6 6.5 
51 06/07/88 3.00 < 2.00 7.90 4.00 1.5G 0.66 1.87 15.0 6.2 6.7 
52 26/07/88 2.20 1.25 7.06 3.67 1.40 0.20 1.20 16.0 6.5 6.2 
53 24/08/88 2.85 < 2.00 8.90 4'. 70 1 .. 12 0.23 0.86 22.0 6.7 7.4 
b4 30/08/88 2.76 < 2.00 9.00 4.80 1.09 < 0.16 0.80 23.0 6.7 7.5 
55 06/09/88 2.75 < 2.00 9.90 5.20 1.14 < 0.16 0.69 26.0 6.8 8.0 

+--------------+---------------------------------------------------------------+ 



- 99 - TR-570 
· COG-92-131 

RICE CREEK CHEMISTRY (CONTINUED) 
+--------------+---------------------------------------------------------------+ 
:sAMPLE DATE I Na K Ca Mg C1 N03 S04 ALKA- pH COND I 

I I 

:No. I mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 LINITY (mS/m): 
I 

+~---~---------+--------------------------------------~------------------------+ 
56 20/09/88 2.10 1.37 9.87 4.85 
57 04/10/88 3.40 < 2.00 12.20 6.00 0.29 1.00 1.64 25.0 6.7 9.3 
58 13/10/88 2.60 1.12 11.80 5.40 2.22 0.24 1.19 25.0 6.6 8.6 
59 26/10/88 3.10 < 2.00 10.50 5.10 1.88 0.19 1.28 22.0 6.7 8.0 
60 07/11/88 2.81 < 2.00 9.90 4.80 1.93 0.29 0.31 18.0 6.4 7.5 
61 18/11/88 2.95 < 2.00 9.00 4.60 2.37 0.56 1.17 19.0 6.7 7.4 
62 30/11/88 2.50 0.98 10.40 5.30 1.97 < 0.16 0.68 18.0 6.4 7.6 
63 06/12/88 4.00 < 2.00 12.40 6.50 2.41 < 0.16 1.09 28.0 6.8 9.8 
64 20/12/88 3.81 2.14 14.90 7.00 2.60 < 0.20 1.19 40.0 7.1 11.6 
65 12/01/89 3.34 1.83 12.30 5.60 2.19 < 0.20 1.05 35.0 6.7 10.5 
66 17/01/89 3.34 1.86 12.90 5.80 2.11 0.98 1.08 37.0 6.7 11.0 
67 31/01/89 3.17 1.79 13.00 5.80 1.99 0.65 0.88 38.0 6.8 11.0 
68 07/02/89 3.10 1. 73 13.10 5.70 1.92 0.30 ·e. 10 38.0 6.8 10.9 
69 21/02/89 3.47 1.99 13.00 5.70 2.17 < 0.20 0.73 43.0 7.0 12.0 
70 01/03/89 4.04 2.25 15.90 7.00 2.41 < 0.20 0.75 51.0. 7.0 13.5 
71 14/03/89 3.90 2.25 14.10 6.80 2.19 < 0.20 0.56 49.0 7.0 13.4 
72 28/03/89 4.54 2.52 19.60 8.50 2.79 < 0.20 0.75 62.0 7.0 16.0 
73 04/04/89 4.21 2.35 19.20 8.30 2.67 < 0.20 0.73 62.0 6.6 15.5 
74 11/04/89 4.93 2.25 16.70 7.40 5.40 < 0.16 1.43 48.0 6.8 16.0 
75 17/04/89 5.48 2.08 14.90 6.60 9.00 1.67 2.56 39.7 6.8 15.5 
76 25/04/89 1.47 1.63 4.10 2.09 1.48 < 0.16 2.22 8.6 6.2 5.4 
77 01/05/89 1.53 1.34 4.60 2.15 1.16 < 0.16 1.87 9.5 6.3 5.1 
78 08/05/89 1.64 1.44 5.30 2.47 0.90 < 0.16 1.91 11.3 6.3 5.3 
79 15/05/89 1.63 1.45 5.50 2.48 0.80 < 0.16 1. 77 10.8 6.4 5.2 
80 23/05/89 1.67 1.40 5.90 2.67 0.83 < 0.16 . 1. 62 11.0 6.4 6.2 
81 28/05/89 1. 76 1.19 6.10 2.87 0.86 < 0.16 1.86 10.8 6.3 5.5 

I 82 06/06/89 1. 76 1.24 6.10 2.86 0.85 < 0.16 1.53 11.0 6.3 5.3 
83 13/06/89 2.06 1.02 6.80 3.30 1.32 < 0.16 2.06 11.4 6.3 5.7 
84 19/06/89 1. 74 0.93 6.10 2.96 0.70 < 0.16 1.30 10.8 6.4 5.0 
85 26/06/89 1. 75 0.83 6.30 3.10 0.78 < 0.16 1.27 10.7 6.3 5.2 
86 04/07/89 1.82 0.80 6.80 3.10 0.73 < ·0.16 1.26 12.6 6.3 5.3 
87 10/07/89 1.80 0.74 7.20 3.30 0.66 < 0.16 1.19 12.8 6.3 5.6 
88 17/07/89 1.82 0.67 7.40 3.40 0.67 < 0.16 1.11 12.5 6.1 5.7 
89 26/07/89 1. 79 0.57 7.80 3.60 0.67 < 0.16 1.16 14.4 6.2 5.9 
90 02/08/89 1. 70 0.45 8.30 3.80 0.75 < 0.16 1.08 13.7 6.3 6.6 
91 08/08/89 1.55 0 .. 39 R.l0 3.80 0.61 < 0.16 1.21 16.0 6.2 6.3 
92 15/08/89 1.58 0.38 . 9.10 4.00 0.67 < 0.16 0.82 16.0 6.3 6.6 
93 22/08/89 1.45 0.65 9:50 4.50 0.91 < 0.16 0.96 12.2 5.9 6.7 

I 94 29/08/89 1.46 0.71 10.00 4.90 0.93 < 0.16 0.94 18.4 6.6 5.7 
95 05/09/89 1.54 0.83 11.20 5.20 0.97 < 0.16 0.85 24.0 6.9 8.0 
96 14/09/89 1.93 1.10 12.20 5.50 1.45 < 0.16 0.93 27.7 6.9 6.6 
97 19./09/89 1.88 1.10 13.10 5.90 1.58 0.65 0.90 28.3 6.9 6.6 
98 26/09/89 2.07 1.22 12.90 6.00 1.63 < 0.16 0.89 27.9 7.1 6.3 
99 03/10/89 2.18 1.28 14.90 6.60 1.86 < 0.16 0.88 31.8 7.0 7.5 

100 10/10/89 2.23 1.37 14.70 6.60 2.10 0.59 0.98 32.3 7.0 7.3 
101 18/10/89 2.26 1. 49 1.4.90 6.60 2.09 1.06 1.32 32.6 7.0 8.0 
102 24/10/89 2.35 1. 64 15.80 7.00 2.17 0.62 1.39 36.1 7.0 7.7 
103 31/10/89 2.44 1. 73 16.20 7.10 2.49 < 0.16 1.15 37.2 7.1 8.2 ,, 104 07/11/89 2.29 1.36 11.20 5.10 2.24 < 0.16 1.02 23.8 7.2 6.0 
105 14/11/89 3.17 1.87 18.60 8.20 4.30 < 0.16 0.90 45.1 6.9 9.8 
106 21/11/89 3.63 1.48 13.80 7.20 4.50 < 0.16 0.80 39.5 7.4 8.3 
107 29/11/89 2.47 1.49 14.50 5.90 2.46 < 0.16 0.48 30.0 7.0 7.2 
108 07/12/89 3.59 2.02 19.10 8.9"' 3.41 < 0.16 0.53 40.7 6.7 9.8 
109 16/12/89 3.73 2.00 20.40 9.20 3.82 < 0.16 0.54 46.4 6.7 10.5 
110' 2•)/12/89 3.95 2.09 21.40 9.70 4.00 < 0.16 0.50 49.9 6.8 10.7 

:111 05/01/90 3.93 1. 91 20.20 9.50 3.60 < 0.16 0.36 53.0 6.5 16.2 
:112 16/01/90 I 3.18 1.50 16.20 7.50 2.90 < 0.16 0.38 49.0 6.6 14.2 I 

+--------------+---------------------------------------------------------------+ 



- 100 - TR-570 
COG-92-131 

RICE CREEK CHEMISTRY (CONTINUED) 
+--------------+---------------------------------------------------------------+ 
:sAMPLE DATE Na K Ca Mg C1 N03 S04 ALKA- pH COND I 

I 

:No. I mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 LINITY (mS/m): 
I 

+--------------+---------------------------------------------------------------+ 
113 23/01/90 4.40 2.02 22.80 10.80 4.50 < 0.16' 0.37 69.0 6.4 19.4 
114 29/01/90 4.65 2.03 24.00 11.10 4.10 < 0.16 0.38 77.0 6.9 19.3 
115 06/02/90 5.10 2.14 25.20 11.60 4.50 < 0.16 0.35 81.0 6.6 20.7 
116 12/02/90 5.03 2.16 25.60 11.90 4.30 < 0.16 0.39 84.0 6.8 21.1 
117 20/02/90 6.20 2.32 33.00 15.80 5.90 < 0.16 1.08 130.0 7.2 30.3 
118 27/02/90 6.38 2.23 32.00 15.40 5.50 < 0.16 0.72 119.0 6.8 27.8 
119 05/03/90 6.49 2.27 32.00 14.90 5.90 < 0.16 0.57 118.0 6.8 27.8 
120 12/03/90 6.85 2.30 30.00 13.90 6.70 < ·0.16 0.73 115.0 6.8 26.9 
121 19/03/90 2.01 5.63 12.40 5.60 38.00 2.12 3.49 38.0 6.7 23.9 
122 26/03/90 0.92 0.61 2.94 1.13 1.23 < 0 l6 0.46 9.'1 6.6 2.6 
l:G::S 1::}4/1::}4/90 4.46 4.50 10.20 4.90 7.00 0.53 2.22 40.0 7.4 11.4 
124 09/04/90 0.68 0.59 4.30 1.29 0.69 < 0.16 0.41 9.9 7.0 2.9 
125 16/04/90 2.03 1.56 8.40 3.50 2.11 < 0.16 0.78 27.9 6.5 6.4 
126 24/04/90 'I 4.04 1.94 7.90 3.30 7.20 1.26 2.19 23.13 7.0 7.5 

:127 04/05/90 1. 'lb 1. 71 5.40 2.52 1.67 < 0.16 1.32 17.3 7.2 5.4 
:128 10/05/90 1. 79 1.63 5.70 2.60 1. 74 < 0.16 1.47 12.8 7.1 5.6 I 

:129 18/05/90 2.07 1.88 7.00 3.30 2.49 0.62 1. 73 22.2 6.7 6.6 
:130 23/05/90 1.87 1.69 6.20 2.92 2.00 < 0.16 1.51 15.0 6.8 5.8 
:131 28/05/90 LOST SAMPLE 
:132 04/06/90 2.09 1.45 6.70 3.30 1.88 0.64 2.14 15.2 6.8 6.1 
:133 11/06/90 1.96 1.40 6.10 2.93 1.59 < 0.16 1.61 15.1 6.7 5.5 
:134 21/06/90 1.56 1.17 4.80 2.16 0.72 0.50 1.59 9.5 5.7 3.6 
:135 26/06/90 1. 77 1.18 6.60 3.20 1.08 < 0.16 1.28 10.6 6.2 4.9 
:136 04/07/90 LOST SAMPLE 
137 10/07/90 1.97 1.04 6.80 3.20 1.05 < 0.16 1.01 11.0 . 6.4 5.0 
138 16/07/90 2.08 1.08 7.00 3.20 1.08 < 0.16 0.88 23.2 6.9 5.0 
139 23/07/90 2.09 1.05 6.90 3.30 1.09 < 0.16 0.75 11.3 6.2 5.2 
140 31/07/90 1.92 0.89 7.20 3.40 0.88 0.19 0.93 6.8 4.5 
141 08/08/90 2.33 1.16 8.80 4.10 0.91 < 0.16 0.86 22.4 6.6 6.3 
142 14/08/90 2.34 1.08 9.00 4.20 1.07 < 0.16 0.82 25.1 6.9 6.1 
143 20/08/90 LOST SAMPLE 
144 28/08/90 I 2.23 1.16 10.10 4.70 1.00 < 0.16 0.73 27.9 7.3 6.2 
145 04/09/90 2.04 1.15 10.30 4.70 0.96 1.50 1.98 25.4 7.2 6.1 I 

146 10/09/90 2.12 1.19 10.20 4.80 1.00 < 0.16 2.12 30.5 7.3 6.5 
,147 17/09/90 2.15 1.18 10.80 5.00 1.10 0.19 1.52 30.3 7.3 6.3 
:148 24/09/90 2.15 1.09 9.80 4.60 1.13 0.30 1.33 31.2. 7.1 6.5 
:149 01/10/90 2.20 1.09 11.00 5.10 1.47 < 0.16 1.25 31.1 7.1 6.7 
:150 09/10/90 2.41 1.17 11.40 5.30 1.54 < 0.16 1.14 34.7 7.2 6.5 
:151 15/10/90 2.42 1.21 11.90 5.40 1.56 < 0.16 1.07 33.4 7.2 6.8 
:152 22/10/90 2.46 1.24 12.30 5.60 1.57 < 0.16 1.05 35.5 7.2 7.2 
:153 29/10/90 2.56 1.26 12.90 5.90 1.67 < 0.16 1.06 34.4 7.2 7.4 
:154 05/11/90 2.68 1.32 13.60 6.20 1.80 < ~.16 1.04 42.9 7.3 8.1 
:155 12/11/90 3.07 1.51 16.00 7.20 2.09 < 0.16 1.15 46.2 7.2 9.2 
:156 03/12/90 3.62 1.38 17.80 8.50 3.39 < 0.16 0.83 58.0 7.0 14.7 I 

:157 17/12/90 4.27 2.09 20.90 9.90 3.45 0.51 1.27 65.0 7.4 16.8 I 
I 

+--------------+---------------------------------------------------------------+ 
MINIMUM 0.68 0.38 2.94 1.13 0.29 < 0.16 0.31 7.0 5.7 2.1 
MAXIMUM 7.92 5.63 33.00 15.80 38.00 2.81 7.34 130.0 7.6 30.3 

,. 
MEAN 2.72 1.59 11.40 5.44 2.55 0.35 1.55 31.3 6.8 9.0 
S.D. 1.32 0.84 6.03 2.76 3.63 0.40 1.13 23.1 0.4 5.3 I 

I 

I 
I 

SAMPLES 154 154 154 154 152 152 152 151 152 152 I 
I 

+--------------+--------------------------------------------------------~------+ 



- 101 - TR-570 
COG-92-131 

DEER CREEK CHEMISTRY 1986 Samples 01 . . 18 1989 Samples 62 .. 99 

1987 Samples 19 . . 34 1990 Samples 100 .. 128 

1988 Samples 35 .. 61 
+---~----------+------------------------------------~------------------------+ 
:SAMPLE DATE Na K Ca Mg C1 N03 804 ALKA- pH COND I 

I 

:No. I mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 LINI'l'Y (mS/m): 
I 

+--------------+-------------------------------------------------------------+ 
1 08/04/86 1.11 1.33 4.17 1.79 0.34 < 0.20 0.74 4.0 6.5 2.4 

2 22/04/86 1.38 0.99 4.80 2.60 0.47 < 0.20 1.63 7.0 5.8 5.0 

3 29/04/86 1. 35 1.07 5.00 2.40 0.39 < 0.20 2.14 6.0 6.4 4.9 
4 06/05/86 1.37 0.79 4.50 2.48 0.30 < 0.20 1.49 8.0 6.5 3.7 
5 13/05/86 1.52 0.75 5.10 2.90 0.31 < 0.20 1..19 9.0 6.7 3.9 
6 20/05/86 1.52 0.46 5.20 2.99 0.24 < 0.20 0.49 9.0 6.6 3.9 
7 01/06/86 1.69 0.35 8.00 4.36 0.54 1.34 0.40 11.0 6.6 5.5 
8 10/06/86 1.66 0.34 8.20 4.43 0.43 < 0.20 0.41 13.0 6.9 5.8 
9 17/06/86 1. 78 0.61 10.70 4.00 0.48 < 0.20 0.35 15.0 '6.8 7.0 
10 24/06/86 1.98 0.46 11.50 4.60 0.84 < 0.20 0.54 17.0 6.9 7.5 
11 02/07/86 1.83 0.62 12.70 4.90 1.05 < 0.20 0.38 17.0 6.9 8.3 
12 08/07/86 1.99 0.77 13.50 5.30 1.14 < 0.20 0.56 19.0 6.8 9.3 
13 15/07/86 2.04 0.65 14.00 6.20 0.91 < 0.10 0.59 19.0 7.4 8.5 
14 22/07/86 1.87 0.48 14.20 6.20 0.63 < 0.20 0.83 19.0 7.3 8.5 
15 29/07/86 2.09 0.69 14.20 6.00 1.07 < 0.20 0.76 19.0 7.3 9.0 
16 05/08/86 2.30 0.49 14.10 7.00 1.11 < 0.20 0.80 20.0 7.1 10.0 
17 25/11/86 1.91 0.60 8.10 4.30 0.61 < 0.20 1.63 32.0 6.9 6.8 
18 09/12/86 1.86 0.52 8.30 4.10 0.59 < 0.20 1.31 32.0 7.1 6.3 
19 06./01/87 1. 98 0.58 9.40 4.60 0.71 < 0.20 1.31 33.0 6.5 7.3 
20 03/02/87. : 2.20 0.75 10.80 5.30 1.67 0.52 2.42 43.0 7.1 13.0 
21 10/03/87 I 2.70 1.10 12.90 6.30 

I 22 24/03/87 1:90 1. 70 7.00 3.60 0.55 0.67 1.81 7.0 6.4 8.3 
23 21/04/87 1. 70 0.80 6.20 2.80 0.54 < 0.20 0.98 4.0 6.2 5.5 
24 05/05/87 1.80 0.54 8.00 3.50. 0.47 < 0.20 1.04 15.0 . 6.9 6.0 
25 20/05/87 2.00 0.36 10.60 4.60 0 .. 87 < 0.20 1.12 23.0 7.2 8.0 
26 09/06/87 2.12 0.51 16.00 7.20 1.20 0.45 1.24 46.0 7.4 10.9 
27 23/06/87 1.84 0.65 15.00 7.20 1.36 < 0.16 1.32 51.0 7.3 11.3 
28 14/07/87 2.22 0.51 ~5.00 7.40 2.18 < 0.16 1.56 53.0 7.3 12".0• 
29 18/08/87 2.03 0.47 15.00 7.40 1.57 < 0.16 1.21 58.0 7,.5 12.0 
30 13/10/87 4.80 6.00 21.10 10.00 10.50 < 0.20 4.86 63.0 7.2 20.0 
31 12/11/87 3.60 2.00 14.80 7.00 3.04 < 0.20 3.21 43.0 6.7 12.5 
32 19/11/87 3.60 2.40 15.10 8.00 3.5.6 < 0.20 3.29 44.0 7.0 13.0 
33 11/12/87 :1.30 2.00 1.5.30 8.00 3.39 < 0.20 2.03 45.0 6.9 13.0 
34 23/12/87 4.60 2.50 16.00 8.70 2.58 0.26 1.50 54.0 7.1 14.5 
35 05/04i88 0.91 5.70 3.30 1. 75 1.66 1.76 3.15 14.0 6.4 "5. 5 I 

36 12/04/88 1.31 4.34 4.50 2.05 1.37 1.86 3.83 12.0 6.5 5.3 
37 15/04/88 1.82 2.90 5.70 2.63 1. 59 . 1.31 4.70 15.0 6.6 6.3 
38 19/04,L88._ -! 1. 70 2.40 4.30 2.05 1.39 0.78 3.30 10.0 6.3 5.1 
39 22/04/88 : "1.90 2.60 5.50 2.60 1.42 0.54 4.00 13.0 6.4 5.8 
40 26/04/88 1.90 2.60 6.50 3.10 1. 78 0.49 4.69 16.0 6.4 6.8 
41 04/05/88 2.20 2.70 7.70 3.50 1.83 < 0.20 4.35 19.0 6.6 7.5 
42 10/05/88 2.50 2.80 7.90 3.70 2.35 0.25 4.32 19.0 6.6 7.8 
43 17,105/88 2.50 ?..30 7.60 3.60 1.38 < 0.20 3.20 17.0 6.5 7.2 
44 31/05/88 3.08 3. 74 10.60 5.10 1.03 < 0.20 1.81 28.0 6.5 8.8 
45 08/06/88 2.64 4.19 11.20 5.10 0.75 < 0.20 1.47 27.0 6.7 8.6 

·" 46 15/06/88 2.69 2.00 10.40 5.00 0.76 < 0.16 1.24 25.0 6.6 8.4 
47 21/06/88 3.67 2.67 14.30 6.40 0.67 < 0.20 0.90 33.0 6.6 9.8 

.· 48 28/06/88 3.21 1.88 13.90 6.20 0.59 1.32 1.09 31.0 6.3 9.5 
49 26/07/88 3.00 2.00 15.60 7.10 0.62 < 0.16 0.42 32.0 6.4 10.3 
50 03/08/88 2.70 1.07 Hi.l0 6.88 . 1.00 0.53 0.52 6.7 
51 15/08/88 4.20 2.00 20.90 9.00 1.56 0.25 0.91" 50.0 6.7 14.0 
52 30/08/88 5.50 2.00 18.40 8.80 2.13 v 0.16 2.18 54.0 6.9 14.6 

i 53 20/09/88 3.50 3.33 20.20 8.50 2.69 < 0.20 2.52 65.0 7.0 16.0 
I 54 04/10/88 3.30 2.00 15.70 6.50 1.42 < 0.16 1. 71 41.0 6.8 11.9 
I 
I 55 13/10./88 4.00 2.00 15.70 6.70 I 1.36 < 0.16 2.37 41.0 6.9 12.0 
+--------------+-------------------------------------------------------------+ 



- 102 - TR-570 
COG-92-131 

DEER CREEK CHEMISTRY (CONTINUED) 
+--------------+-------------------------------------------------------------+ 
:sAMPLE DATE Na K Ca Mg C1 N03 S04 ALKA- pH COND I 

I 

:No. I mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 LINITY (mS/m): • I 

+--------------+-------------------------------------------------------------+ 
56 26/10/88 3.10 2.12 13.30 5.64 1.38 < 0.16 1.12 34.0 6.9 10.0 
57 07/11/88 3.10 2.00 10.00 4.80 1.37 < 0.16 1.40 24.0 6.6 8.4 
58 18/11/88 2.95 2.00 9.80 4.60 0.99 < 0.16 0.77 24.0 6.7 8.0· 
59 30/11/88 9.40 
60 06/12/88 3.40 2.00 9.70 4.70 1.00 < 0.16 1.02 22.0 6.4 7.9 
61 20/12/88 3.00 0.98 11.30 5.10 0.97 < 0.20 0.87 29.0 6.9 6.8 
62 19/01/89 2.02 0.65 8.70 3.90 0.79 < 0.20 0.52 22.0 6.8 10.2 I 

63 07/02/89 3.15 1.10 13.20 5.90 1.01 < 0.20 0.63 36.0 6.8 12.5 
64 04/04/89 3.33 1.62 15.40 6.80 1.28 0.24 0.84 48.0 6.7 3.0 
65 11/04/89 2.70 1. 77 12.10 5.60 1.23 < 0.16 1. 73 42.0 6.7 9.6 
66 17/04/89 2.05 2.86 7.80 3.70 1.16 < 0.16 2.03 25.4 6.6 7.2 
67 25/04/89 1.41 2.76 4.90 2.22 0.73 < 0.16 2.26 11.0 6.3 4.6 
68 . 01/05/89 1.83 1. 77 5.50 2.59 0.78 < 0.16 2.63 9.3 6.3 4.8 
69 08/05/89 1.85 1.36 6.40 2.92 0.52 < 0.16 2.79 10.4 6.2 5.2 
70 15/05/89 2.18 1.48 9.50 3.90 0.41 < 0.16 1. 7l 16.9 6.4 6.2 
71 23/05;89 2.29 1.21 9.90 4.20 0.39 < 0.16 1.07 17.5 6.-4 6.4 
72 28/05/89 2.25 0.88 9.00 4.00 0.44 < 0.16 1. 70 14.4 6.4 6.0 
73 06/06/89 2.07 0.57 9.60 4.20 0.27 < 0.16 0.45 14.9 6.3 6.0 
74 13/06/89 2.31 0.7~ Hl H'l 4.30 0.58 ~ 0.16 1.01 20.1 G.O O.G 
75 19/06/89 1.98 0.52 9.70 4.20 0.26 < 0.16 0.42 16.4 6.3 6.1 
76 26/06/89 2.07 0.67 11.40 5.00 0.34 < 0.16 0.44 19.7 6.3 7.0 
77 04/07/89 2.23 0.75 15.10 6.30 0.38 < 0.16 0.49 27.9 6.5 8.9 
78 10/07/89 2.28 0.83 14.90 6.10 0.46 < 0.16 0.43 27.3 6.4 8.8 

I 79 17/07/89 1.99 0.81 13.50 5.60 0.69 < 0.16 0.47 23.1 6.1 8.2 
80 26/07/89 2.35 0.96 14.60 6.10 0.62 < 0.16 0.42 27.3 6.2 9.0 
81 02/08/89 2.38 1.03 13.10 5.40 0.72 < 0.16 0.33 24.3 6.3 8.2 
82 08/08/89 2.20 1.05 13.40 5.50 0.49 < 0.16 0.37 25.5 6.3 8.3 
83 15/08/89 2.65 0.97 14.10 5.80 0.60 < 0.16 0.40 29.0 6.3 9.3 
84 22/08/89 I 2.69 1.27 13.70 5.70 0.88 < 0.16 0.10 28.7 6.4 9.1 
8fi 29/08/89 2.72 1.31 15.50 6.80 0.92 < 0.18 0.47 37.9 6.8 8.2 
86 05/09/89 3.08 1.27 15.70 7.00 0.96 1. 27 0.46 39.2 6.8 8.2 
87 14/09/89 3.44 1.41 16.10 7.40 1.00 < 0.16 0.53 45.4 6.9 8.7 
88 19/09/89 3. 71 2.22 14.20 7.40 1.19 < 0.16 0.74 41.9 7.7 7.5 
89 26/09/89 3.49 1. 72 15.80 7.40 1.05 < 0.16 0.60 48.7 7.5 10.3 
90 03/10/89 3.98 1. 67 17.30 8.00 1.25 < 0.16 0.72 53.6 7.1 9.7 
91 10/10/89 4.39 1. 76 16.80 7.90 1.66 < 0.16 0.91 53.2 7.3 9.3 
92 18/10/89 12.80 6.00 ·1.15 < 0.16 1.06 32.9 7.0 6.8 
93 24/10/89 3.13 1. 75 12.30 5.90 1.27 < 0.16 1.31 32.6 7.6 6.2 
94 31/10/89 3.37 1.94 14.80 6,80 L40 < 0.16 0.91 42.8 7.2 8.3 
95 07/11/89 3.42 1.13 15.40 7.10 1.36 < 0.16 0.93 45.6 7.2 8.7 
96 14/11/89 2.80 2.14 12.70 5.90 1.33 < 0.16 0.65 36.5 7.0 7.3 
97 21/11/89 2.58 2.02 11.40 5.40 1.34 < 0.16 0.55 30.7 7.5 6.7 
98 29/11/89 3.64 2.46 16.10 7.80 1 87 <. 0.16 0.87 10.0 6.0 8.G 
99 07/12/89 3.66 2.18 17.40 7.90 1.89 < 0.16 0.67 94.1 7.0 11.5 

100 19/03/90 1.86 5.46 7.60 3.90 1.92 0.71 1.93 29.2 6.2 8.9 
101 02/04/90 1.35 2.98 7.20 3.10 1.10 < 0.16 0.84 28.0 7.5 6.0 
102 16/04/90 1.30 2.23 5.70 2.68 0.93 < 0.16 0.90 21.0 6.7 6.3 
103 24/04/90 1.35 2.17 4.70 2.20 1.29 < 0.16 1.11 22.6 6.7 5.3 
104 10/05/90 1.80 2.24 5.40 2.47 1.10 < 0.16 L34 15.9 6.6 5.3 
105 18/05/90 1.97 2.15 5.80 2.65 0.89 < 0.16 1.19 19.2 6.7 5.5 

1106 23/05/90 2.06 2.04 6.20 2.80 1.13 < 0.16 1. 23 19.4 6.6 5.8 
:107 28/05/90 2.12 1.93 7.50 3.40 0.81 < 0.16 0.97 23.2 6.7 6.3 
:108 04/06/90 2.12 1.85 7.30 3.30 0.92 < 0.16 1. 28 22.7 6.6 6.3 
:109 21/06/90 I 2.27 1.18 9.30 4.20 0.50 < 0.16 1.02 20.4 6.5 5.6 I 

:110 26/06/90.: 2.01 0.73 8.80 4.10 0.47 0.41 0.46 l4.5 6.2 5.1 
:111 10/07/90 I 2.09 0.85 10.10 4.80 0.44 < 0.16 <0.10 24.6 6.8 5.5 I 

:112 16/~)7 /90 I 2.39 0.83 11.00 5.10 0.68 < 0.16 0.36 24.0 6.4 6.2 I I 

+--------------+-------------------------------------------------------------+ 



• 

- 103 -

DEER CREEK CHEMISTRY (CONTINUED) 

TR-570 
CQG:...92-131 

+---.-----------+------------------·-------------------------------------------+ 
:sAMPLE DATE : Na K Ca Mg C1 N03 S04 ALKA- pH COND : 
:No. · : mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 LINITY (mS/m): 
+--------------+----------------~--------------------------------~-----------+ 
:113 23/07/90 2.63 0.96 12.50 5.70 0.51 < 0.16 <0.10 31.1 6.6 7.1 
:114 31/07/90 3.39 0.95 14.40 6.50 0.76 < 0.16 <0.10 43.2 6.6 8.8 I 

I 

:115 08/08/90 3.86 0.78 15.80 7.30 0.86 < 0.16 <0.10 47 .. 5 6.9 10.0 I 
I 

:116 14/08/90 3.84 0.90 16.30 7.60 0.81 < 0.16 <0.10 54.1 7.0 10.3 
:117 20/08/90 4.22 1.04 17.60 8.20 0.73 < 0.16 0.26 60.0 7.5; l0.0 
:118 28/08/90 4.14 1.21 17.40 8.20 0.63 0.18 0.27 61.0 7.6 10.5 
119 04/09/90 4.01 1.75 18.40 8.60 0.74 0.19 0.47 64.0 7.6 . 11.0 
120 10/09/90 4.08 1.60 20.80 9.50 0.86 0.18 0.49 82.0 5.9 13.0 
121 24/09/90 4.99 2.43 20.90 10.00 1.48 < 0.16 0.60 81.0 7.4 14.3 
122 09/10/90 5.22 2.34 25.20 11.80 1.57 < 0.16 0.29 96.0 7.2 15.8 
123 15/10/90 6.36 1.94 20.40 10.00 2.12 < 0.16 0.57 80.0 7.3 13.8 
124 22/10/90 6.48 1.92 20.20 10.00 2.30 < 0.16 1.31 75.0 7.3 13.9 
125 29/10/90 6.21 2.00 20.40 9.90 2.33 0.18 1.36 77.0 7.2 13.7 

:126 05/11/90 6.15 1.94 20.90 10.10 2.29 < 0.16 1.93 79.0 7.2 14.0 
:127 03/12/90 5.53 2.92 27.30 11.70 2.65 < 0.16 0.68 97.0 7.4 21.7 
: 1.2!:1: 17/12/90 5.32 3.07 28.10 12.10 2.52 < 0.16 0.62 101.0· 6.9 21.9 
+--------------+-------------------------------------------------------------+ • ... ·. 

MINIMUM 0.91 0.34 3.30 1.75 0.24 < 0.16 <;0.10 4.0 5.8 2.4 
MAXIMUM 6.48 6.00 28.10 12.10 10.50 1.86 4.86 101.0 7.7 21.9 
MEAN 2.76 1.65 12.24 5.63 1.20 0.27 1.27 33.2 6.8 8.7 
S.D. 1.18 1.06 5.05 2.31 1.07 0.30 1.06 20.8 0.4 3.5 

I SAMPLES 126 126 128 127 126 126 126 125 126 125 I 

+--------------+-------------------------------------------------------------+ 



- 104 - TR-570 
COG-92-131 

RICE LAKE CHEMISTRY 1988 Samples 01 .. 16 
1989 Samples 17 .. 47 
1990 Samples 48 .. 77 

+--------------+---------------------------------------------------------------+ 
:sAMPLE DATE I Na K Ca Mg Cl N03 804 ALKA- pH COND I I 

!NO. I mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 LINITY I 

+--------------+---------------------------------------------------------------+ 
1 06/04/88 1.67 1.90 5.00 1.99 0.92 < 0.20 1.90 9.0 6.0 5.5 
2 29/04/88 4.00 3.10 7.30 3.10 2.20 < 0.20 2.30 30.0 6.6 8.8 
3 04/05/88 3.10 4.91 5.80 2.66 1.61 0.25 1.59 22.0 6.3 7.0 
4 17/05/88 3.80 2.80 6.00 2.86 2.52 < 0.16 1.00 22.0 6.6 7.5 
5 08/06/88 2.53 3.77 8.30 3.50 1.53 < 0.20 2.40 18.0 6.4 7.0 
6 28/06/88 2.20 1. 73 6.50 3.10 1.19 < 0.20 1.17 16.0 6.4 6.1 
7 06/07/88 2.30 1.34 6.66 3.29 1.09 < 0.16 0.67 15.0 6.4 6.4 
8 03/08/88 3.20 < 2.00 7.00 3.60 1.24 < 0.16 0.44 15.0 6.5 6.2 
9 30/08/88 3.40 < 2.00 7.10 3.80 0.79 < 0.16 0.31 20.0 6.7 6.5 
10 06/09/88 4.80 < 2.00 7.60 4.20 1.00 < 0.16 0.21 22.0 6.7 6.9 
11 20/09/88 2.10 0.84 7.29 3.69 0.59 < 0.16 1.00 20.0 6.8 6.5 
12 04/10/88 2.30 1.34 8.10 3.91 1.03 < 0.20 1.33 18.0 6.7 6.7 
13 13/10/88 3.60 < 2.00 7.60 4.00 1.34 < 0.16 1.29 :?.0.0 6.8 7.0 
14 26/10/88 3.70 < 2.00 7.90 4.00 1.31 0.35 1.44 21.0 6.8 7.4 
14A 18/11/88 4.20 < 2.00 10.20 5.30 1.88 < 0.16 1. 78 32.0 6.9 9.8 
15 30/11/88 4.40 2.92 13.40 6.31 2.99 0.26 2.27 39.0 6.9 12.0 
16 06/12/88 5.. 20 . < 2.00 1.2.90 6.20 2.70 <.. 0.16 1.33 38.0 6.0 12.0 
17 01/05/89 1.34 1.40 4~20 1. 77 1.00 < 0.16 1. 77. 9.6 6.4 4.5 
18 08/05/89 1.64 1.49 4.60 1.98 1.08 < 0.16 . 2.16 9.0 6.4 4.6 
19 16/05/89 1.61 1.48 5.30 2.36 0.92 < 0.16 2.00 11.6 6.5 5.0 
20 23/05/89 1. 73 1.52 5.90 2.65 0.88 < 0.16 1.86 11.9 6.5 5.4 • 
21 28/05/89 2.04 1.53 6.50 2.97 0.96 < 0.16 2.10 12.8 6.5 5.8 
22 06/06/89 1.84 1.33 6.10 2.74 0.86 < 0.16 1.83 12.9 6.6 5.5 
23 13/06/89 2.09 0.86 6.60 2.91 0.72 < 0.16 1.52 10.5 6.1 5.3 

' 24 19/06/89 1.96 0.86 6.80 3.00 0.68 < 0.16 1.49 12.5 6.2 5.4 
25 26/06/89 1.92 0.99 6.80 3.10 0.71 < 0.16 1.33 13.9 6.4 5.3 
26 04/07/89 1.55 0.82 6.90 2.91 0.77 < 0.16 1.03 13.5 6.3 5.4 
27 10/07/89 1.50 0.79 7.50 3.20 0.66 < 0.16 1.19 14.3 6.4 5.9 I 

28 17/07/89 1.62 0.83 8.30 3.50 0.59 < 0.16 1.25 17.5 6.6 6.2 
29 26/07/89 1. 70 0.55 7.80 3.40 0.54 < 0.16 0.93 16.5 6.4 6.0 
30 02/08/89 2.26 1.01 8.00 3.40 1.82 < 0.16 1.08 19.0 6.7 6.6 
31 08/08/89 1.51 0.43 7.10 3.20 0.55 < 0.16 0.94 15.3 6.5 5.8 
32 15/08/89 1. 72 0.37 8.20 3.50 0.45 < 0.16 0.76 17.4 6.4 6.1 
33 22/08/89 1.49 0.32 7.30 3.20 0.44 < 0.16 0.77 16.2 6.4 6.2 
34 29/08/89 1.32 0.29 7.20 3.40 0.59 < 0.16 0.53 15.8 6.8 4.5 I 

35 05/09/89 1.33 0.28 7.10 3.40 0.57 < 0.16 0.63 16.4 6.6 4.3 
36 14/09/89 1.01 0.21 6.50 3.20 0.43 < 0.16 0.80 12.3 6.6 4.3 
37 19/09/89 1.31 0.30 7.70 3.50 0.47 < 0.16 0.75 13.9 7.2 4.3 
38 26/09/89 1.60 0.51 7.20 3.50 0.62 < 0.16 1.17 14.7 7.0 4.5 
39 03/10/89 1.89 0.64 7.80 3. 70 0.72 < 0.16 1.20 16.8 7.1 5.2 
40 10/10/89 1.90 0.82 6.90 3.90 0.85 < 0.16 1.06 19.4 7.0 6.0 
41 18/10/89 2.30 1.41 9.10 4.30 1.38 < 0.16 1.25 23.4 6.9 6.0 
42 24/10/89 2.19 1.18 8.50 3.90 1.24 < 0.16 1.08 22.1 6.9 5.7 
43 31/10/89 2.14 1.08 8.90 4.10 1.10 < 0.16 1.09 22.4 7.1 5.7 
44 07/11/89 1. 79 1.43 8.10 3.60 1.32 0.66 1.55 26.6 7.0 6.3 
45 14/11/89 2.49 1.54 10.80 4.80 1.52 < 0.16 1.02 31.0 7.0 7.3 
46 21/11/89 2.43 1. 75 11.20 4.60 1.61 < 0.16 0.95 31.9 7.4 7.3 , 
47 29/11/89 5.97 3.86 21.10 8.90 4.20 < 0.16 1.48 68.8 7.1 16.0 
48 16/04/90 1.98 1.32 5.70 2.14 1.42 0.48 1. 51 26.9 7.0 6.2 
49 24/04/90 1.56 0.99 6.60 2.19 1.14 2.38 1.09 13.6 6.4 4.9 
50 04/05/90 1.83 1. 75 6.00 2.60 1.68 0.40 1.08 23.9 6.9 5.8 
51 10/05/90 1.18 1.01 3.60 1.56 1.11 < 0.16 0.98 9.5 6.6 3.5 
52 18/05,190 1. 79 1. 59 5.50 2.45 1. 74 < 0.16 1.54 16.3 6.8 5.3 
53 23/05/90 1.86 1.59 5.80 2.54 1.69 < 0.16 1.57 17.0 6.8 5.5 
54 28/05/90 2.05 1.80 6.10 2.73 1. 71 < 0.16 1.38 18.5 6.8 5.6 

+--------------+---------------------------------------------------------------+ 
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RICE LAKE CHEMISTRY (CONTINUED) 

TR-570 
COG-92-131 

+--~-----------+---------------------------------------------------------------+ 
:sAMPLE DATE : Na. K Ca Mg C1 N03 S04 ALKA- pH COND : 
:No. : mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 LINITY 
+--------------+--------------------~------------------------------------------+ 

55 04/06/90 1.99 1.69 5.40 2.46 1.77 < 0.16 1.60 15.6 6.8 5.4 
56 11/06/90 1.76 1.45 5.50 2.45 1.50 < 0.16 1.51 15.0 6.7 5.2 
57 21/06/90 1.89 1.17 5.70 2.54 1.03 < 0.16 1.29. 11.6 6.6 4.8 
58 26/06/90 1.97 1.22 6.10 2.71 1.12 < 0.16 1.17 12.3 6.3 5.2 
59 10/07/90 2.09. 1.21 7.30 3.30 0.94 < 0.16 1.00 14~5 6.4 5.8 
60 16/07/90 2.22 1.26 7.20 3.20 1.02 < 0.16 1.06 11.8 6.6 5.6 
61 23/07/90 2.01 1.10 7.00 3.30 1.00 < 0.16 1.09 6.9 4.9 
62 31/07/90 2.24 1.i4 7.40 3.40 1.09 < 0.16 .1.07 11.3 6.7 6.1 
63 08/08/90 3.21 0.94 18.70 8.60 0.82 < 0.16 3.53 57.8 7.1 13.0 
64 14/08/90 2.40 1.09 7.80 3.70 0.97 < 0.16 1.12 10.5 6.8 6.0 
65 20/08/90 2.58 1.16 8.30 4.10 1.40 < 0.16 1.66 7.2 5.2 
66 28/08/90 2.35 1.06 8.20 4.10 1.08 0.18 1.44 21.0 7.0 5.5 
67 04/09/90 2.35 1.03 8.50 4.20 1.07 0.20 1.51 20.7 6.9 5.4 
68 10/09/90 2.46 1.09 8.40 4.20 1.14 < 0.16 1.50 23.0 6.9 5.6 
6~ 17/09/90 2.50. 1.14. 9.30 4.50 1.17 0.18 1.17 21.7 7.1 5.7 
70 24/09/90 l 2.58 1.29 8.00 4.10 1.19 0.19 1.57 20.8 7.0 5.5 
71 01/10/90 2.64 1.39 8.70 4.40 1.22 0.18 1.55 21.4 7.1 5.7 
72 09/10/90 1.45 0.68 4.80 2.02 0.69 < 0.16 0.77 6.9 3.2 
73 15/10/90 2.86 1.52 8.90 4.40 1.34 0.19 1.54 21.0 7.0 5.9 
74 22/10/90 2.85 1.47 9.00 4.40 1.26 0.22 1.52 20.8 7.1 5.7 
75 29/10/90 3.03 1.59 9.20 4.60 1.41 0.20 1.54 22.4 7.1 6.2 
76 05/11/90 3.09 1.64 9.40 4.60 1.43 0.19 1.61 25.2 7.2 6.4 
77 12/11/90 4.13 2.42 12.30 5.90 2.07 0.19 1.79 21.1 7.2 8.5 

+--------------+~---~----------------------------------------------------------+ 
MINIMUM 1.01 0.21 3.60 1.56 0.43 < 0.16 0.21 9.0 6.0 3.2 
MAXIMUM 5.97 4.91 21.10 8.90 4.20 2.38 3.53 68.8 7.4 16.0 
MEAN 2.37 1.41 7.81 3.61 1.21 0.21 1.33 19.6 6.7 6.2 
S.D. 0.95 0.81 2.65 1.25 0.61 0.26 0.51 9.6 0.3 2.0 

SAMPLES 78 78 78 78 78 78 78 75 78 78 
+--------------+---------------------------------------------------------------+ 
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