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INTRODUCTION 

This report summarizes findings from a 2000 surface water quality investigation conducted by 
Linda Vance, now with the Biological Sciences Program at University Extension, University of 
California, Davis. The study was initiated and funded by the Bridgeport Ranchers Association, the 
USDA Forest Service, and the North Mono County Resource Conservation District in response to 
concerns about water quality in the district. The study involved surface water sampling throughout 
the watershed, fiom the high Sierra lakes at the headwaters of the East and West Walker Rivers to 
the irrigation-depleted flows entering Bridgeport Reservoir. Sampling was conducted between 
May, 2000 and September 2000. All stream locations (with the exception of Eagle Creek, which 
was inaccessibly in May) were sampled during the weeks of May l.9, May 30, June 15, July 10, 
August 10, and September 13. The high Lakes were sampled twice, in mid-July and mid-August. 
water samples were analyzed for Total Kjeldahl Nitrogen, Nitrate (NO3 at two different labs), 
Total Phosphorus, Phosphate (P04), Ammonium Ion (NH4), Calcium (Ca), Magnesium (Mg), 
Sodium (Na), Potassium (K), Chlorine (Cl), Sulfate (S04) and Silica (Si). Dissolved Oxygen, 
temperature and pH were measured in the field. Turbidty, elechoconductivity and Total susp-d 
Solids were analyzed in the Agronomy and Range Lab. 

WATER QUALITY COMPONENTS INCLUDED IN THE STUDY 
. :  

.Total Kieldahl Nitropen .fTm 
TKW is a measure of both organic and. inorganic forms (&cluding ammonia) of nitrogen. Because 
organic nitrogen is not. available to plants w$il it is decomposed into',inorganic.forms, measures of 
nitrogen alone are not use l l  in water quality analysis. TKN is the measure of nitrogen most often r 
used in water quality testing. Detection level was 0.01 mg/L. 

Nitrate (IVOs-) 
Nitrate, reported 

. forin of nitrogen 
in m a ,  is the most stable form of nitrogen in water, well as being the primary 
used by plants for growth. When sufficient levels of phosphorus are present, high 

. nitrate levels can stimulate excessive plant or algal growth. Nitrates are commonly fofouiid in animal 
wastes and in sewage. Samples were analyzed for nitrate by both the University of California 
Division of Agriculture and Natural Resources lab and by the Department of Land Air and Water 
Resources lab at UC Davis. The minimum detectable level for the DANR lab was 0.05 mg/L, while 

. 

the level for LAWR was 0.01 mga .  Sample results fiom DANR are reported as N03-N, and 
sample reports from LAWR are reported simply as N03. 

Total vhosphorus (P) 
Total phosphorus measures both inorganic and organic forms of phosphorus. Phosphorus can be 
present in dissolved or particulate form. Except where there are anthropogenic sources like sewage - 

or waste disposal, or high inputs of animal wastes fiom domestic or wild animals, phosphorus is 
usually a "limiting nutrient" in running water. This means that no matter how much nitrogen is 
added to a system, it will not support abundant plant life. However, since phosphorus binds to soil 
and silt particles, it will often accumulate in reservoir sediments. It is reported in rng/L. The 



Sulfate 
Sulfate (S04-2) is typically less than a few mg/L except in areas where acid drainage or acid 
deposition are common, or where gypsum is found. Sulfates can also be produced by oxidation 
of sulfide minerals like iron pyrite (FeS2), or of hydrogen sulfide gas (H2S). Since certain bacteria 
can use sulfate ion as a terminal electron acceptor in respiration, sulfate can be reduced to 
elemental s u l k  or to hydrogen sulfide gas. Hydrogen sulfide concentrations are sometimes high 
in .the deepest areas of reservoirs in late summer, and bottom releases of water can cause fish kills 
under such conditions. 

Silica /Si) 
Silica is not very soluble in water at normal (6-8) pH values, and therefore is not common in natural 
fresh waters, although it is an important nutrient for diatoms and other elements of aquatic food 
chains. 

Turbidity 

Turbidity measures the passage of light through water in Nephelometric Turbidity Units (NTU). It 
is a useful benchmark for measuring sediments, and for inferring the source of phosphorus, which 
tends to bind to soil particles. Pure distilled water has an NTU of 0. Water with suspended 
particulates (clay, silt, organic materials, microorganisms) can have an NTU of 50 or greater. 
Because particulates provide surfaces for bacterial growth, and because high turbidity levels reduce 
light penetration and therefore impair photosynthesis, high turbidity levels are considered to be 
detrimental to aquatic ecosystems. 

Etectroconductivitv 1EC) 
. . .  

Electroconductivity measures the ability' of water to conduct an electric current, which in turn is 
i I determined by the content-of ions --dissolved metals'and other materials-- in the water. It is ; I 
. - .  . . . . reporte'd asmicrosiemens per centimetei (pSIcm), and generally ranges from 50-500 pS1cm in 

.: inland streams. : Electroconductivity can be used to measure total dissolved salts (TDS). Although a 
specific correlation should be developed for each stream, a general rule of thumb is that TDS in 

i 
I 

I .  parts per million = EC in? pS/cm "-55, so that an EC reading of 500 @S/cm would translate to a 
TDS level of 275 ppm. Although very high concentrations of TDS can be lethal to fish, the levels 
~cornmonly found in running waters pose little danger. 

pH measures the concentration of hydrogen ions in water. Most n a t d  fresh waters have a pH 
between 4.0 and 10.0. A pH level below 7.0 is considered acidic, and a pH above 7 is considered 
basic. Each fkll unit represents atten-fold increase or decrease, i.e. water with a pH of 6.5 is ten 
times more acidic than water with a pH of 6.5. Most inland lakes and streams in California have a 
pH greater than 7.0. In reservoirs and other water bodies where aquatic plants are present, pH tends 
to increase in summer months as a result of photosynthesis. At high pH levels, the solubilization of 
ammonia, heavy metals, and salt is greater. 

Total suspended solids (TSS) 

Like turbidity, this is a measure of particulates within the water column. It is determined by 
filtering a water sample into a preweighed filter, drying the filter, and reweighing it. The difference 



electroconductivity, pH, turbidity and total suspended solids- using standard laboratory methods. 
Dissolved oxygen, temperature and pH were measured in the field at the time of collection using a 
handheld meters. Chain-of-custody procedures were followed in collecting, preserving, shipment 
and delivery of samples for chemical analysis. Quality assurance procedures were followed at all 
stages, and included random resampling, spiked samples, blank samples, coded samples, and 
duplicate samples. 

STATISTICAL ANALYSIS 

To determine if differences existed between sampling sites on East Walker, Robinson Creek and I 

Buckeye creek subwatersheds, pairwise comparisons (t-tests for paired samples) were performed 
on the nutrients , N03, NH-4, P and P04. When minimum detection levels were not met, a 
value 0.001 mg/L below the detection level was used in the analysis, e.g; C0.02 became 0.019.. 
USGS data and data collected specifically for this study were combined (see Table 4 for the full 
dataset). Orthophosphate (the component sampled by the USGS) was compared with P04, 
although they are not quite identical components. Similarly, the USGS measure of NO3 and NO2 
was treated as only including N03, since NO2 is rarely even detectable in fresh water. To obtain a 
TKN value for the USGS data, N02, NO3 and NH4 data was combined. 

The value of this "statistical analysis" is to identify trends rather than to make valid statistical 
conclusions. Because so many samples were below detection levels, necessitating the substitution 
described above, any normal distribution of values that might have existed was obscured, leaving 
the data quite skewed. Since normal distribution is an assumption on which the statistical validity 
of pairwise t-tests depends, the analysis is far fiom robust. However, non-parametric tests on a 
sample of this size would not be any more valid. The reader is therefore cautioned not to look for 
f m  conclusions, but rather to see the data and comparisons as revealing certain trends. 

Table 5 shows the results of the comparisons. The P-value for a two-tailed test at a codidence level 
of 95% is boxed for each set of comparisons. A P-value greater than 0.05 indicates that any 
difference between the means of sarn~les collected fiom the two sites could have occurred simply as 
a result of the overall variability in the data, The higher the value (e.g. 0.83 is higher than 0.13), the 
stronger the indication that the sites are not different. Conversely, a value less than 0.05 implies 

. that there i i  a genuine difference between the sites. When.this occurs, an e*&nination of the mean 
will indicate which of the two compared sites had higher concentrations of the nutrient. 

RESULTS 

Table 1 gives a11 results colle-cted for this study (e.g. does not include USGS-data) by site, arranged 
fiom upper to lower reaches for each stream sampled. Table 2 includes all results for this study by 
date. Table 3 lists the major nutrients by concentration across all sites. Table 4 shows the combined 
USGS data and data collected for this study for the common sites. Figure .1 contains charts showing 
upstream, middle and downstream sampling results for the major nutrients, based on the combined 
data set in Table 4. Results are discussed separately below by subwatershed. 

Taken as a whole, the results show the same seasonal, flow-basedpattem apparent in 1999. TKN 
and NO3 are higher early in the season during high flows, while P and PO4 show less dramatic 



Sauger Creek 

In general, Sauger Creek shows higher TKN concentrations than the 0.05 mg/L standard for TN set 
by Lahontan. The same is true for P levels, which were in excess of the standards for both the East 
Walker (0.06 mg/L) and Robinson-Buckeye (0.02 mg/L) on every occasion but one. NH4 and NO3 
levels were also dramatically higher than in other creeks. These elevated nutrient concentrations are 
probably attributable in large part to the low flows in this creek, and to the sheep-grazing operations 
upstream. However, it should also be noted that virtually all the water from this creek is diverted 
for irrigation downstream of the sampling site, and little if any of the water probably reaches the 
reservoir. It should also be noted that no detectable changes in concentrations occurred between 
upstream and downstream sampling sites. 

The High Lakes 

In general, the high lakes show higher TKN concentrations than the 0.05 mg/L standard for TN set 
by Lahontan for Robinson and Buckeye Creeks. The same is probably true for P. Although a 
detection limit of 0.05 mg/L meant that P could not be fully assessed, almost half the samples had P 
levels at or above the detection limit. NO3 levels were comparable to those found in the 
downstream creeks and streams, as were PO4 levels. Although the short season certainly inhibits:.. , 

plant growth, in general the high lakes have sufficient nutrient concentrations to raise the possibility 
of long-term eutrophication. In particular, Crown, Fremont, Gilrnan, Hoover, Long, Robinson, 
Stella and Summit Lakes all have combined high N03-PO4 levels 

. There is no detectable pattern to the nutrient data for the high lakes, except a slight seasonality in . 

. - NO3 levels, suggesting that some.degree of plaht take-up occurs later in the iwnmer. Certain lakes, 
; particularly lakes in popular areas,:such as Tnunbull, Cooney and Frog Lake, have elevated levels : 

of P and/or P04, suggesting that there may be erosion from trails or fiom bank use. 

DISCUSSION AND RECOMMENDATIONS 
, . 

,.- . - 
The seasonal patterns obse~ed.duiing this study are in line with expectations based on studies by 
other researchers in other watersheds: On the rising &m of the hydrograph, nitrogen concentrations 
should initially be high, as nutrients are leached out of the soil, then fall due to dilution, flushing, 
and plant uptake, and finally increase as water levels drop in late summer. Similarly, suspended 
solids and turbidity should show an increase with high flows, then decline with decreasing 
discharge. 

In the light of data collekted in 1999, it is not surprising that differences in nitrogen (both TMN and 
NO3) are not pronounced along an upstream-downstream gradient. The data on the high lakes is 
instructive in this regard, as it demonstrates relatively high "background" levels for TKN and N03. 
There does not appear to be any conclusive evidence that cow manure is acting as a major nutrient 
loading factor in the lower reaches of the watershed. However, increases in P and PO4 do indicate 
ongoing erosion, particularly on Buckeye Creek. It should be noted, however, that both Robinson 
and Buckeye suffered substantial bank damage during the 1997 flood, and it may be awhile before 
darnaged streambanks in Bridgeport Valley revegetate. 
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Appendix 1: S a m p l i n ~  sites and rationale (sites marked ** were also USGS sites1 

Robinson Creek subwatersl~ed 

Site # Name Requested by Description and rationale 
I I Robinson Creek above Barney Lake just downstream of trail I 

7** Robinson at 395 * 
I 1 I Robinson at the fenceline between the Ascuaga Ranch and the 

I 

2 

3 

4 

5** 

6 

Buckeve Creek Subwatershed 

Barney Inlet 

Barney Outlet 

Horse Creek above Twin Lakes 

Robinson Creek above Twin Lakes 

Robinson Creek at USGS gauge 

Robinson at Doc & Al's 

8** 

Sauper Creek . 

USFS 

USFS 

USFS 

USFS 
NMRCDlBRA 

USFS, 
NMRCDiBRA 

USFS, 
NMRCDlBRA 

Robinson at WRID 

9 

10 

I I 

12 

13 

14** 

15** 

16** 

crossing, and upstream of beaver area and visible sedimentation 
Robinson Creek below Barney Lake just downstream of outlet. Goai 
was to determine if beaver area above lake is contributing nutrients 
to Robinson Creek downstream 
Horse Creek US of confluence with Robinson. Then is no permitted 
land use other than hiking and primitive camping here, so it was 
thought this might be a refcfence creek 
Robinson US of trail crossing/bridge to Horse Creek This site is 
below the Twin Lakcs resort but abovc the lakcs, so it would permit 
comparisons with Sites 2 and 5. 
Robinson DS of bridge by gauging station This site is below the 
Twin Lakes outlet, and above several heavily used USFS 
campgrounds, so it would permit comparisons with sites 4 and 6. 
Robinson US of bridge on Buckeye RdThis site is at the DS end of 
the USFS campgrounds and at the US end of cattle grazing activities 
in Bridgeport Valley. 
N. Robinson US of hiaway crossing. This site is DS of some cattle 

. , NMRCDlBRA 

Eagle C k  US 

Eagle Ck. DS 

Buckeye above Big Meadows 

Buckeye below Big Meadows 

Buckeye above FS 

Buckeye below FS 

Buckeye at 395 

Buckeye at WRID 

17** 

18 

I 

Irrigation District lands. This site is below most grazing but above 
any backflow from reservoir. It is near the USGS sampling site. 1 

USFSiBRA 

USFSiBRA 

USFS, 
NMRCD/BRA 

USES, 
NMRCDlBRA 

USFS 
USFS, 
NMRCD/BRA 

NMRCDlBRA 

NMRCD/BRA 

Sauger at campground 

Sauger at FS 

Eagle Creek just US of cow loafing area in meadow beneath Eagle 
Peak Most upstream point accessible during late May for 
sampling, so used as reference for 10 
Eagle Creek DS of USFS gate m o s s  road, and US of big S-turn 
down to Buckeye trail. Intended to assess any impact of grazing 
from 9 down. 
Buckeye below roughs, just upstrtam of cattle loafing area This 
site was intended as a benchmark for sites downstream of grazing 
and recreational uses. 

Buckeye at fenceline between USFS property and Hunewill 
inholding DS of Big Meadows. To determine impact of grazing in 
Big Meadows. 
Buckeye DS of bridge to Hunewill "pack station " site. lntcndcd as 

. 
a comparison with 12 to identi@ any impacts of campground and 
sewage treatment area 
Buckeye US of bridge at USGS gauging station. Comparison with 
11, and reference for 13 because it is above irrigated grazing areas. 
Buckeye US of highway crossing. This site is DS of some cattle 
and irrigation uses, and upstream of others, and is a USGS site 
Buckeye at the fenceline between the Ascuaga Ranch and the 
Irrigation District lands. This site is below most grazing but above 
any backflow from reservoir. It is near the USGS sampling site. 

USFS 

USFS 

Sauger just upstream of bridge in old campground on 395. - 
This is slightly upstream ofthe USGS site. It was 
included to evaluate the impact, if any, of the USFS 
c o m i s  
Just downstream of corrals at USFS compound, and 
upstream of diversion on Ascadgua ranch 



TABLE 1: Sampling resutts by site BARNEY LAKE (ROBINSON CK) 



BUCKEYE CK: BIG MEADOWS TO USGS GAUGE 

0.042 
Buckeye a m  FS CWn~mund 

0914 blIl0 Ruckeve belcrv ~ ~ . C d m m m u n d  



ROBINSON CK: ABOVE TWIN LAKES TO DOC & AL'S 

WaWUO ~o(jinsorr T ~ W  0.111 ' .  0. 0 . 0 2 . . 8 . =  0.60 0.94 0.26 0.27 0.80 206 
WlSOIOo . R&h~i~~Ygaige- .:: . . 0.076 ' 4. 4-02  13.13 1.17 - 1:85 ' 0 . 9 .  ,'0.38 4.04 2.51 :. 

o613~00 . ;  ~oblnrongo~caiu r : 0.192 . 4 .  4.02 .: 13.79 . 2.10 2.68 0.82 0.78 5-05 .2.8;4 . - 
OUlW00 . . . Horse Creek *Twin lakes 0.366 0.12 0.04 1 0 . 5 7  0.33 0.47 0.25, 0.16 2.02 .1.46 : .  
mm. . R ~ a - T w i n d .  % ? 0 . 0 7 2 . .  ~0.05 ~0.02 " 7.56 0.48 ..0.80 .0.205- 028 2 8 .  212 

' . ' *  

OCn6/00 ~ o b m s o n a t d  :u0.010 ' 4.05 4.02 1 2 .  0.92 1.76 . 0.48 0.32 3.97 2.39 

OW16100 R ~ b h  @ Obt 8 Al i0.033' (0.05 (0.02 11.64 0.68 0.93 0.26 0.27 2.27 2.53 
7110100 Horse Creek af Twin Lakes 0.200 c0.05 c0.M 10.98 0.36 0.57 0.28 . 0.21 0.20 1.08 - 
7i10100 Robinsam a- Twin Lakes . . 0 . 2 6 1 .  cO.QSr ~0.02 10.90 0.31 0.58 0.28 0.64 0.12 1.52 

abme Twin Lak 



BUCKEYE CK: USGS GAUGE TO WRlD FENCELINE 



E. WALKER ABOVE & BELOW RESERVOIR 



HIGH LAKES, JULYAUGUST 

I. t 

. . 
> .  

. : '  . . 

.. . - 
$ I- .. . 



Table 2: All results by date. 

Od* 
SH. Name 



Bamy Lake Inlet 
Bamey Lake Gullet 
BWkye abore B@ Meadma 
e m  IWIM B@ Meadowr 
Budceye .bm FS Campground 

balar F S  Campground 
Budcay0 (N) at 395 
Buckeye @ WRlO 
Eagle Ck US 
Eagle Clr 0s 
EII IWIIkwabxe RWOIV& 
MWllutbdwdR.rrcve* 
Gran lake InW 
Grem Lake Ouud 
Gmm .bum F S  Campgmund 

GM tmtw FS kmpgmund 
Wrm * gwge 
Hm Uouc.tTwin la*+. 
RDbCIlm.basTMnL.ka 
Robh.on mt gugm 
R c w m n g O o s h A l  
RDMrron (N) at 395 
~ D b i u o n  @ wRID fen- 

Q CampgmUfId 
Sam behm FS Compound 
u s w e m 8 3 9 5 w  
u S G s B ~ @ ! R m m  
USiSSIuOaYe 
U93SGmnw6 

eamq L a b  klls( 
&my Llk. 0utl.t 
Bur&qo a& 819 Mead- 
euchym bMarr Big W d a U  

8- FS Campgmund 
Bud.y. b.lar FS Campgmund 
Buc*y.(N)*W 

- B u a y . Q 1 W D  
Bgkckus 
-rum 
~ W I l k n a h m m  R W  
M Walker befan R-n 
GlnnUluhlat 
UmLaluouu8t 
~ n m  .bum FS Campground 
Gmm lwmv FS Campground 
w.m at gug. 
Hmtnmk.tT*bke3 
~obk.on a- Tmn ~ a ~ s r  
Robks.m at guge 
Robh.a@oochAl  

Rabuwn (N) at 395 
R o M * n Q W R H ) l -  
Srugar 0 Campground 
Yvpcr below FS Campound 
USGS Buckeye 8 335 615 
~ e ~ & R t s 6 / e  
UStS §auger 6/8 
USOS Green €46 



Blue Lake Ovllet 
Bonn* Lake Outlet 
chain o Lakes 
CDanq L a b  Mmc( 
Cmrm Lake Inlu 
~ m ~ l  L ~ I W  ouna 
E& b k 8  
Fmmnt Lake Tn i  
Frcmonl Lakm Tub 
Fmg L a b  Outln 
GlrrunLoluOul(oc 
W h b  
Hc*nLabQutM 
Ha+w(Lam) Lake Outlst 
Lonp Lake (UPpc) 
WdRtnthnir 
m a t  R o b i u m  M.1 
R c w n m n L . L . M D u l M  
R o b h m W l e U p p r O ~  
Rrmrvsl ( la luc ink, l  
Rum Lake ouac 
~ n a c  Lars ounc( 
StrYI Lab O W  
SummXLIksOulM 
TmmrL.kr OMa( 
TnmbuH b k *  Ou(M 

. wghb bb U p p a  am.1 

Elm L.IU OvtlR 
aontllaL.k.Ou(M 
auhoLak.3  
CmnyL8k.OuM 
Cnum bk. Inlet 
Cnmn Lake Oullct 
M L a b  
FRmant u k e  Tn l  
Fnmont L a b  Tuh 
hagL.L.OuM 
G m n  bb OuM 
Chllimtbk. 
Wm L a b  Ovtlst 
Hoarr(Lamc) Lake olmet 
Lmg L.k. ('JPpc) 
P d U  I t  Ranharp 
Prlrat Robnm outm 
RDbhan Laka Lara Outlet 
Robh.on L8b Uppal O W  
RoamnL8luama( 
Rum Lake butte 
Snar Lake hmct 
SWh Wu Ovllct 
Summl Lake Oulle( 
T a r  h k a  O m  
T~mbull bk0 OutKt 
Vqnh Lab Uepn Outld 



Barney Lake Inlet 
&my Laka outfet 
Buckaye abova Big Mad- 
Bvcfaye blmv Big Madowr 
Budyw abou FS Campgmund 
Bucksyr below FS Campgrmnd 
BucLoyc (N) at 3% 
Bucluyw @ M I D  
Eagk Ck US 
ho* a DS 
@st Walker 8boM R a r n d  
EPrt WlkM be(ow R- 
Glwn isk. Inlet 
G m n  ism. 4utlst 

. - 
G m  n w p m  
HawCcselcrtMbka 
Rabhron abow Twh blu, 
Robhaon at guag. 
RobklarO DocdAl 
Robhran (N) at 395 
Rc4bum @ WRlD fwnu  
a u g w  Campgmund 
Sup.( belar FS Camparnd 

Bamy b k e  Inlet 
mlwy Lab Outlet 
Buckmy. 8- 819 M..dOvm 

. B- batow elg M s r d w  

. - 
*g'&g, : 

ck us 
bprck0.S 
Erd Wailur a m  R a n v o i  
.En(Walkn balDw Rsravo* 
Gnm hk. InM : 
QrnnL.kBOutl.( 
GnmabmmFSC8mpgmund 
Gnm below FS Campgmund 
G W  at SUiW 
HmdCrwk 8tTwh bka 

- R o b m  wbom Tvvin L8ka 
' RObmon at guag8 

Robhion Q Doc 6 Al 
Robhaon (N) at 395 
R a b h  @ WRlD f e w  

. Saw@ Wmpgmund 
Saw p!uw FS COmpUnd 



Lake Inld 
@ a m y  Cake Outlet 
@ucJLqe a h  Big M n d o m  
Budreye below Kg Meadcmr 
Budyrs a b m  FS Campground 
Bvarqe balow FS Campgmund 
euskqe (N) at 3% 
BudrsY. @ WRlD 
Eipls a US 
-18 ck DS 
EutWalk.r a b m  Rnervdr 
h s t  W a l k  be lw R n m r  
G m n  lake Inlet 
Gnm lake autld 
Grwn abavc FS UmpgMnd 
Gmn k!m FS Catnpgmna 
G m . t n w g 8  
Horr C m k  at Tvim ukm 
Robhron abwm Twin War 
Robhson 81 gauge 
R6bhwn@OoehAl 
Robhron (N) a1 395 
Robhron g WRlDfecr 
Sawn Q Campgmund 
Slug# bclw FS Campound 



I 1 BY TKN hst. 
:harge 

166.0 
nla 

65.0 
142.6 

4.1 
< I  

5.2 
144.0 
16.8 
2.0 
nla 
5.1 

22.7 
40.2 

4 3  
138.2 . 

8.2 
44.5 

1603 

2.0 
138.5 

8.8 
12.1 
4.5 
2.7 
5.1 
5.3 
6.0 
4 A 
75 
nla 
1 .o 
nla 

Date 
06/15/00 
7110100 
8/18/00 
05130100 
7110100 
6/18/00 
Wl5100 
~ I 0 0  
05130!00 
8118100 
B1181M) 
7n01M) 
711OKIO 
7ll0)139 
7nO1M) 
OW5100 
7nOm 
7 n m  
OBIlW00 
7nm 
W l W  
OPn5/00 
W W  
W W  
7MIM) 
W M W I  
OBnblM) 
Wennr 
W8100 
Wl8100 

OWl5lM) H o w  Creek at Twin Lakes 
M8100 Gilman Lake Outlet I I 

Slte 
Buckeye below Big Meadows 
Frmont Lake Trail 
Robinson at guage 
Buckeye (N) at 395 
Summil Lake Oullet 
Bonnie lake Outlel 
Sauger @ Campground 
Buckeye @ WRlD 
Eagle Ck DS 
Robinscn Lake Upper Outlet 
Rulh Lake Odet 
Green Lake Inlet 
Grwn lake Outlel 
Grasn below FS Campgmund 
Helm Lake Outlet 
R d m  abwe Twin Lakes 
Roblmon lake Lowsr Outlet 
0rwnaIgu;lge 
Budrsys abow Big Meadow3 
SnawLakeoulld 
Grssnatguage 
Gmsn above FS Campground 
Bwkeys abwe Big Meadows 
Virginia LPke Uppr Outlet 
Saugw below FS Compound 
S a w  belaw FS Compound 
Sauger @ Campgmund 
kni6ilhke 
Robinson Lake LoWM Outlet 
Bucksw(Mat395 

Robinson above i w i n  Lakes 
Green below FS Campground 

en8100 
8nW , 

m m - .  
8nWOO .. 
09n6/06 
ODnwOo 
8n8100 
Brim i *  
8ni~00 . 
osntjroo ' 
OWlp100 ; 
wwoo 
0 6 ~ ~ 0 0  
WIfS100 
0 ~ 6 1 0 0  

713- 
7110100 
Wi6100 
Wl61M) 
09116100 
7 W 0 0  
109~5100 
7110100 
7110100 
7/25/00 
17110100 
09nSI00 
I7,10@l 
~7110/00 
17/25/00 

Date Site Dlschargc 
OWSI00 (Barney Lake Outlel . I 46.71 

Fmg Lake Outle(. 
HoMCrwkatTwinLakes 
E a d L a s .  
Fremant.Lake Tuls ' . 
Banwylake inlet .: 
EagbCkUS 
Supmil b k e  Oullst , - : . . 
Grwnalguage 
~ o ~ n s b n  a DOC ~ A I  : 

Balllay L a b  ouusl . 
Robireon a) WRlD fence 
~ a g l e c k o s  a : 
Barney Lake Oinlet 
Buckeye below FS Camdround 
Eudxqe below FS Campgmund 
E W ~ C ~ U S  
EagleCkDS 

Eait Walker abov6-~esemoir 
~ r & m  lakslnid - 
fbb+m B) WRID fence 
Robinson at WRlD Fence 
Green h k s  Outl& 
Tower Lake OulM 
Hwver (Lower) Lake Outlet 
Horse Creek at Twin Lakes 
Green above FS Campground 
Robinson (N) at 395 
Crown Lake Outlt4 
Gilman lake Outlet 
Green below FS campground 

7125100 Robinson at DOC 6 Al 
8118100 Helen Lake Outlel 
7llOlOO Chain o Lakes 
711W00 Summil Lake Outlet 
7125100 Buckeye below FS Campground 
8llW00 Budwe below FS Cammrwnd 
6/78/00 Buck& belaw FS Campground 
7HOl00 Frwnont lake Tule I I 

106115100 l~uckeye above Big MeadDws 1 16021 
OW6f00 Bucksye atme FS Campgmund 
W6100 Bucksye bdr*N FS Campgmund I I 
OGHWW B& hskw FS ~ u n ~ m v n d  
W19lOO Sauga belrm FS Compwnd 
BnslOO Summil Lake Outlet I I I 
W W W  S a w  @Campground 
MI19)DO S a w  B) Campground I I I 
09liW RaMnsonabausTwinb 
B n W  FrwnartlalcsTraij 
8/18/00 R o 4 i m  lab l.cuu~Out(a( 
7llO)oa Buclrayeabm Big Meadows 
OWlWOO EagleCkDS 
BHBEOO C ~ L P l r a ( n ( a t  
mw BynsylnLslnle( 
09H6lOO Robinrrndgauga 
09ll5100 East W d h  b e h  Rasemir 
7flOm0 Fremml Lake Tmil 
09HSlM) B u o w  be(cmr Big Meadows 
05119100 Budqa  PhQVa FS Carnpgnnmd 
WMH) R o b i m @ D o c 6 A l  
OSllM10 B w k w p ~ W R I D  
71101(10 Peek# at Robimon Outlet 
Wl8100 EagleCkDS 
lWOIO0  Sauger B) Campground 
OW3OlOO Swger bdmiv FS Compound 
W l W  ~ ' L a k e O d M  
ylann, T q ~ l e r L a k e c y d  
lUlIUO0, E t e r n d  lake Tula 
osnorob ~ I e c l c D S  
m w w j  Blickaye.~al.= 

:  lar roo B U & ~ ~ ~ ~ ' W R I D  
: 06/3I?!OO Greenntguage 

Bnslpo GilmonLpkeoullet - .' OWlsJoo EagbCk.DS 
7n0l00 R@insonal guage 
7llOlOO Stella Lake Outlet : maroo st@k+LPkamla 

: . 06/19/00 Gmsnatguqa . 
: % 7mmo O m  ai-galigs . 

aSnWW Robinson 6 AI 
1HOIOll '  virgin^ Lab Upper Outlet 5 - 7nwd ~ ~ ~ b o v e ~ s ~ u n p g ~ ~ n d  

8118100. B u w  above FS Campground 
7llOIOQ- Long lake (Upper) 

~ . 8/18/00 Long h k e  (Upper) 
OSnSrOO EqleCkUS 
7/25/00 Robinson at 395 
09n5100 H o w  Creek at Twin lakes 
7110100 ~ m g  LakeOullel 
W W 0 0  Easl Walker above Reservoir 

. 7nmo 8uckeye below Big ~eadows 
7110100 Harriet Lake 
06ll5100 East Walker belcw Reservoir 
05119100 East Walker below Reservoir 
06115100 Robinson Q WRlD fence 

196.0 
202 
2.2 
5 3  

213 
3.1 

152 

10.7 
nla 
4.0 

55.7 
22.6 
2.1 

06.0 
21 A 

214.0 
nh 

102 
lOZS 
is* 
5.9 
6.0 

11.0 
26.7 
2BA 
4.0 
3.6 
da 

186 
. 7 5  

3.0 
1% 

6.0 
6.6 

98.6 
2.5 
nlP 

1152 
' 368 
176.8 

8.1 
ssa 
20.0 
nla 
nla 
2.9 
6.8 

12.6 
5.3 

1462 
56.8 
8.0 

225.0 
165.0 
BJ.1 



WnM)O Grwn'bdarv FS L p g m u n d  
Wl M)O Robimam a WRID lsnoe I I 

Date 
BIlBIOO 
06115100 
8/18/00 
7/lOlW 
 nol loo 
7110100 
7H0100 
tn woo 
osnsroo 
7tlOl00 
mum 
7nw 
091lM10 
monn, 
mnom 
DSflWOO 
OSnSrOa 
Wl6100 
0UlM)O 
WWUO 
OWlbt00 

Dlscharge mglL I 

1 1ZB( ~0.010 
I 
I 

By TKN Inst. 

7M100 Saw;@Campgmund 
M n O I O O  G r m  lbovs FS Campground 
7110100 F ~ l n k e T f a i l  

: 7 n w  S u n m i l ~ o u w  
; 0911W lbmm Crmk at T A ~  ~ak& 

Site 
Green Lake lnlel 
Buckep(N)al395 
Eagle Ck US 
Budreye bdow FS Campground 
~arssvdt  I S A ~  outlet 
Robinson a b m  Twin Lakes 
Hars Cmdr at Twin lakes 
~ o b i n o ~ n ~ ~ o c ~ ~ l  
~ ( N ) a t j g S  
Bucksye a b  FS Campground 
F ~ L P ~ ~ O U U O I  
l3uolnbOutld 
Budrsys Dbcns FS Cnmpgmund 
~ohbrronlo~s~ppaout~d 
~ ~ m s y ~ p l ~ h l d  
EastWmlkatmbuRaMvoir 
Robin&m(W)d395 
HDNCrsdrotTwinbbm 
OnsmWoOutb( 
GmenLPlulnld 
Greenatgauge 

W O O  
BneMO 
WsmO 
OW30/00 
OW30100 
DMOlOO 
8neMO 
W8m0 
BnamO 
BnslOO 
W8mb 
BnslOO 
Enm 
8n8M 
WBlOO 
7i2SM 
wlM# 
OEflMlo 
W/l5/00 
0911510(1 

05/a0100 Budrsyr bdovv FS Campground 
05BO/OO Budcays bdmv FS Campgnwnd I I . - 
05/30/00 ~rsen-lakalnlel 
05/30/M) GrseniPluOutlel 
OSBWOO OWRID 
06115/00 Sauger bdarv FS Compound 
8nBKH) RobinsonLakeLowerOulU 
8nBKH) Buckeye(N)a1395 
Wl8100 Gilman Lab  O M  
8118100 Summit Lake Outlet 
8tlBBO Cooney Lake Outlet 

Discharge 
3.1 

112.6 
4.0 
80.3 

8.0 
39.7 
20.1 
87s 
3.1 

58.8 

72 
105 
311 

32.0 
214.0 
893 
45.1 
786 
152 
9.1 

Green Lake Oullet 
Roo58wH Lake outlet 
Green above FS Campground 
Buckeye below Big Meadows 
Eagle Ck US 
Easl Walksr below Resenroir 
B u d c s y e a b o ~ B i ~  
Homa Credcal Twin Labs 
Green at guags 
Robinson e)  WRID f e r n  
EPd W a l k  above R d r  
Roblmon abow Twln Lakes 
RobirwwrdguPgs . 
Robinron@Doc&Al 
GmbdowFSCampgramd 
SaugerbdDvvFSCampound 

.. . GnenLob.lnk( 
euckaysQDWRl0 
Budsya~borrsBigrhadows 
Greenatgauge 

OUlWOO ~ ~ b d a w ~ ~ c a m p w n d  
OU1SIM) Saugsr,@ Campgmund 
WemO Snuj$r@Campgmu~nd 
oansrw Buclreyb'@WRID ' 

WerOO BuckeysgWRlD 
llsww BMlsyLokshlat 
wl'd ~ODpsVaHLdcpwtld, ' . 
W s m b  l+riMLaLe 
~ 6 1 ~ )  E& ~ a l k s r  t&w ~ e r  
EnBlOO Rokho+aksliowa- 
B n W  . Msys (N) at 395 
811sroD Robinson g WRID f e y  
asroo ' Long Lake (UPPS~) ,:, 
BnaMO SmrwLakeOullel , . 
BnW ChPinolAkes ' 

fl/lEIOO P& at ~obinsdn Odd 

m e  
0 
0 
0 2  
0.1 
0.1 
0.1 
0.1 
0.1 
0-1 
0.1 
0.1 . 

<O.l 
0.1 
0.5 
0.1 
0.1 

7nOIM) (8amey lab Outlet ' 

e/lW ..lBPinsvLabOullsl 1.:. . 

84.f 
nle 

20.0 
1275 

4.1 
1875 
121 
1 1 .  
21.0 
8.7 

216 
12.0 

.1: BS;b 
1 
20.0 
2.7 
3.1 

: ' im 
102 
B.1 

osnsnn, ~~14bbO"ud - 
OWl5100 Green abovs FS Campground 
7125100 Eoht Walker bdow Reserv~ir 
7nww ~ l a k s o u l l e l  I I 

. 5.1 0.09 
5 3  0.m 
4 2  0.09 

. ' 59 o m  
3.0 0.08 

844 ' .O.W 
nh . . 

. .  69 
0.07 
0.07 07. 

rn 0-06 
4& 0.06 
7.5 0.06 
8.7 0.06 

I nla 0.06 
1.0 0.06 
n h  01)6 - 

.' 0.06 
27.1 ' 0.M 
8 4  0.05 

46.7 * 0.05 
1J0.1 0 . s  
252.0 .;0.05 

6A 0.05 

cO.010 
~0.010 
~0.010 
~0.010 
<0.010 
<0.010 
=0.010 
4.010 
<D.OlO 
4.010 
4.010 
-0.010 
4.010 

. 4.010 
4.010 
4.010 

. 4).OlO 
: * ' Q ~ ~ ~  

4.010 
4.010 

 orr re creak at   win l ~ l c a ~  
Green a h  FS Campemund 

. I 
I 
i 

I 
I I 
I 

. - 
8118100 Gilrnan Lab Outld 
8n8100 East Walker abave Resandr 
09nW00 Sauger bebw FS Compound 
8M8/tW Fmg Lab Wle( 
Otill9100 Sauger @I Campground 
7IWO0 East walker abave Reswwir 
W l Y W  Buckeye below Big Meadows 
WlWO Green below FS Camwmund 



Date s l t t  Discharge 
WlSIOa 1Bamw lake Outlet 78.01 

Date Slte Dlschargc mgL  

I 
WlSlO9 RoMnsan (N) at395 
05n910a Robinson@DocLAl 
06n6100 Robinson at guage 
osmloo RoMnson~J)ol395 
Ob130m0 RoMnaon@Ikc&Al 
OM9100 G m  lnbOuUd 
7nsmo Buckeye01395 
OWl5100 East W a l k  b h v  Reservoir 
QWsm SawQDCrnpgrwnd 
WWM RobhanLpbUpp#Outlet 
Brim R ~ L P I Q O I W  
mom0 brssnLnbsHs( 
7 n m  ~ r w n b o ~ ~  
7M0l00 G m  bdarfS Campgmund 
7nwm W ~ O I J W  
OUlMIO R ~ ~ T w i n ~  
7mOIW R o b i l m a l L P b ~ O u t l d  
7n01w 
IW(m' B ~ a b m B i g ~  
7 n w  s ~ ~ n b -  
OUlm G m P t g m p s  
OWWOO O m  abum FS CPmmmund 

7 n m  
t n m  
OY161M) 
msmo 
w n ~  
7 m  
mm 
/ l o @  ' 

motoo 
7lZMw, 

7/lm cmrmLpiOo1*hl 
7noloo ~ ~ m p n  lpb~lllhl 
7/26/00 G m  bsiar FS mmpgnrund 
7MIW Robinson Plxns Twin Laka 
O S n W  G m  b e h  FS Campground 
7MlOa RobinsondDoc&Al 
wsma Hdentpboldd 
7MM)O Chninol+lar 
7MIOO Buekqa bdrm~ FS Campgrau~ 
7110100 F-WTUIO - 
wm BuduysPbasFSCompgroM 
W ~ W W  ~ u d r c w  w FS ~ a m ~ n m u ~  

Buckeye dwue Big Meadows 
OSnSnn, eam8yLakahw 
09nMIO Robinson pl gauge 
OSnSIM) B ~ b s l a w f 3 i g M a a d o w s  
09nS/OO R o b i n s ~ ~ D o c 6 A l  
7 n m  Pedsrrn - Outlet 
7 n o 1 ~  ~obinsmntguage 
tnomo stel~~ahsomtst  
8118100 Slslla lalca Outkt 
7R61M1 G m a t  gauge 
06!lS/OO Robinson @ Doc 6 Al 
71101W Virginia Lake U p  Outlet 

09nW00 B& below FS Campground 
09nUOO Buckeye below FS Campgmund 

WMH) EPt Walker above Resarvair 
09nW Gmenlakelnld 
OWlIY00 Robinson a) W D  fen= - (N) 

WaM Creak at Twin lakes 
~ ~ ~ a A l  l?OD "I 
OrsenLoksOu(ld 
B d a p o t  WRlDfenoe 
GmalLnloOutld . .:.- 
TumrLakoOutld 
HwwJf (Lruvar) Lab OutU 
&sen a b  FS Campground 
Orsen Laka lnlsl 
 lab^ 
Budcsya .( 395 
HOM Cmek at Twin Lakes 
Oraan abare FS Campground 

6100 Robicrum (N) at395 

7nM)O G m  bekw FS Cawround 

Grren at guaga 
Robhson@Doc&Al 
G m  below FS Campgmund 
Rubinm n b m  Twin Lnkm 
Rabimanal b 6 A l  
HdsnLpksouw 
ChPm 0 LPkea 
Budwp below FS Campground 
Fmmnl lake rule 

mMK) ~ a b o v e K i M s P d o w s  
OW6/00 &Idrave above FS Camamund I I 
OW 6/00 held FS ~a&mund 
WlY00 Buckeve below-FS Cam~amund I I 196.0 '"1 . - 

a 
OQn6/00 Robinvrn abweTwin Lakes 10. 
7nOlOO Budteye above Big Meadows q 

' 05n5100 Bameylaks Inlet 86. 
OOnblOQ Robinsonat gauge 21. 
W Y W  BudqabelowEigMeadows 10, 
W191W Budaye above FS Campground 102 
DDll5fW Robinsa@Doc6Al 19, 
7nOlOO Psdar at Robinson Oullet 6, 
7nOKH) Ro&insan at guage q, 
7n0100 stella lab outlet 2, 
BnWW Stdla lake Outlet N 
WSKH, Green at guage 115 
7125100 Green at gauge 36 
06n51W Robinson @1 Doc 4 Al 176, 
7nOI00 Vi in ia  Lake Upper Oullet 8, 
71101W Budreye above FS Campground 58 



Buckeye at FS vs Buckeye at 395, PO4 Buckeye at FS vs Buckeye at Resewoir. PO4 

Gauge 395 Gauge Reservoir 
Mean 0.01064 0.014906667 Mean 0.01064 0.024867 
Variance 5.91E-05 0.000220751 Variance 5.91E-05 0.000593 
Observations 15 15 Observations 15 15 
Pearson Correlation 0.700693 Pearson Correlation 0.469166 
HypoUlesized Mean Difference 0 ' Hypothesized Mean Difference 0 
d f 14 d f 14 
t Stat -1 SO987 t Stat -2.52373 
P(Tc=t) one-tail 0.076656 P(T4)  one-tail 0.012162 

t Critical onetail 1.761309 I Critiml andail 1.761309 
P(Tc=t) -tail pmml'l P(T4)  two-tail - 1-1 
t Critikal twoltail 2.144789 t Critical two-tail 2.144789 

. 
Green at  gauge vs B Walker above reservoir, NO3 E. Walker above R vs E. Walker Belaw. NO3 

Green E. Walker Above Below 
Mean 0.019954 0.022680368 Mean .0.021768 0.030994 
VaMnce 0.000339 I 0.001355973 Variance 0.001272 0.001635 
Obsewations . 14 14 . Obsemtimns , . 15 15 
Pearson Conelation -0.0032 PeaWn Correlation 4.16706 
Hypothesized Mean O i i  0 Hypothwired Mean Difference 0 '  
df .I 3 d f . . 14 
tStat : -024751 Istat . 6.61384 
P(T<=t) one-tail 0.404191 P(TG.1) one-tail 0274582 , 

t Criticzil one-tail 1.770932 t Critical one-tail -1.761309 
P(T<=t) two-tail pmq . P(TC=I) two-taii pmq 
t Critical two-tail . . 2.160368 t Critical two-tail 2.144789 

Green at gauge vs L Walker above reservoir, TKN E. Walkw above R rr. E. Walker Below, TKN 

Green E. Walker Above Below 
Mean 0.184829 0.165942857 Wsan 0228213 0.261127 
Variance 0.05639 0.1 139491 13 Variance 0.163974 0.062038 
Observations 14 14 Obsenmtions 15 15 
Pearson Correlation 0.437846 Pearson CorrelaWm -0.30985 
Hypothesized Mean D i  0 - HypoU&zed Mean Difhmce 0 
d f 13 d f 14 
t Stat 0223298 t Stat -023732 
P(Tc4) one-tail 0.413387 P(Tc4) onetail 0.407923 
t Critical one-tail 1 .no932 t Critical one-tail - 1.761309 . 
P(Tc4) W l a i l  -1 P(Tc=~) two-tai~ jTmq 
t Critical W&il 2.160368 t Critical two-tail '2.144789 

Greeri at gauge vs E. Walker above resewoir, NH4 E. Walker above R. vs* E Walker Below, NH4 

Green E. Walker Above Below 
Mean 0.004943 0.008314286 Mean 0.008427 0.138973 
Variance 5.29E-06 3.12213E-05 Variance 2.92E-05 0.052882 
Observations 14 14 Observations 15 15 
Pearson Correlation -0.30822 Pearson Correlation -0.00285 
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 
df 13 d f 14 
t Stat -1.89226 - t Stat -2.1979 ., 
P(Tc4) one-tail 0.040469 P(T<4) one-tail 0.022639 
t Critical one-tail 1 .no932 t Critical one-tail 1.761309 
P(TC=I) two-tail j7jEzq P(TC=I) two-tail pmiTj 
t Critical two-tail 2.160368 t Critical two-tail 2.144789 

A 



. . *, . ' I .  . +  . Y " .  . . . ., 

Table 4:.Comblned L ~ G S  and FSlnCD samples for selected sltes. Slter In bo ld  war. ramplad for FYUSOS . 

..;"r,y. . . .'. . >;. ,.,... . B u ~ k y e  at 395 ' 

." .; :.. M k 3 e  a1 395 
' ' . p.. r : -  -.%, 6u&eya at 395 
.- . ... 
" .  ~u%i(,eyi:at 395 

. i. 

.. . . '. . ~uck&e at 395 

mi-:.? ', -* : .. !!::!!eye at 395 
. .'< 

,~uckeye at 395 
-.. But;key=a! 395 . .., " 

B"&+,'at395 . . 
. -_... . - ,, . Buckeyeat335 .. . . 

. . . . Buckeye at 395 , 

Buckeye at 395 

. . 
Buckeye a1 395 ' 

Buckeye at 395 
, . Ruckeye at 395 

But'ke;/e.at Reservoir 
Bkkeye at Resedr  
Bukkeye ;at ReSe~olr  

. Bpck~gi,at Re~eNolr  
Buckeye'at.ffesentoir 
Buckeye at Resewolr 
~uckey i ' d  ~jsenmir 
~"cke~:>~$ervoIf 
Buck* 
Buck6yC b ~ e y o l r  

~uckW+$ ,* *.,, r , 

. . Buckeye a!I+ervolr 

". :!> , . 
" - Buckeyeat~$&dir ' . 
, ..- ' Bueeye at .~e$&wr . 
'1 !' Buckeye at.Res&i! !: 
L .  

, . i  ' 

Bdckeye below FS - ,- 

, . Buckeye below FS -: .' 
,.  . . .  : ~uckep'?elow, FS* ':' 

. B u c k e y e ~ e l o ~ :  . 

, . . . ,  buckeye bee ow:(^ '. 
1 ' .  r . .  Duskeye b,$l6yYsj ' 

, "".- . ... . . ':. .0tj=keye b+,$e$ ' ' 
. 8 : .  

: . . Buckeye below FS 
. .. . . . Buckeye b.elpw'Fq ; 

5 :  

. ..  . . ~uckeya klw FS+ ', 
, 

, I '  . &&eye betbw FS 
Buck~ebelakFS . . :. Buck~ye helow FS 

Buckeyk t+lm FS . 
Bkkeye b e l h  FS + 

Buckeyee+l%, FS " 

' 

0.0. TurMdlty pH EC TKN H 0 3  
mgn Ntu usrem mgh 

8.9 7.7 76 0.0089 0.W49 
10 0.5 7.8 59 0.0149 0.0049 
9.4 3.28 7.6 26.6 0.4 0.009 
9.5 1.35 0.4 48.0 0.4 0.361 
9.4 2 2  6.9 36 0.015 , 0.013 
9.0 1.10 7.6 32.0 0.2 . 0.093 
8.8 1.4 7.5 '61 0.0068 ' 0.0049 
7.1 3.43 7.8 1226 0.4 0.120 

1.4 98 0.0068 0.0049 
0.039 
0.046 
0.049 

0.0049 
0.005 
0.005 

8.7 0.0049 
0.0049 

0.009 
0.174 
0.012 
0.009 

0.0049 
0.160 

2 3  . 7.5 0.0049 
1.64 ' 7.3 0.037 

0.0049 
' 0.041 

0.0049 
'o.we 

10.3 : . 2.6 . 0.008 
.0.0049 
: 0.w5 
" 0.009 

' 0.00s 
' . 0.022 

O.Os0 
0.01 

' 0.009 
: 0.053 

1 8.3 '. 0.4 0.021 
- ' 8.5 ' . 0.31 0.053 

' 0.0049 
0.w 

0.0049 
' ' 10.5 r; 0.2 
I ', 

0.dos 
8.5 ,' - 2.6 0 . m  

NHCH 
mgn 

0.0040 
0.0100 
0.0100 
0.0069 
0.0020 

. 0.0069 
6.0019 
0.CiS9 
0.0019 
0.0069 
0.0690 
0.0069 
0.W50 
0.0030 
0.0019 
0.0070 
0.0100 
0.0100 
0.0069 
0.0020 
0.0069 

' 0.0019 
0.0069 
0.0019 
0.0069 
0.0090 
0.0900 
0.w 
0.0020 

0.y20 
qw19 

- b.0019 
'0.@6$ 

' p.oosg 
, ' i0.0019 

' '0.0069 
:! 6.0019 
' 0.0069 

0.0069 
. . 0.0019 

' 0.0069 
' 0.00~0 

, ' 0.0090 
0.0020 ; 0.001g 
o.oied 

- t  
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Table 5: Comparison of mean valhs, up,stream a n d  downstream sites (see text), 

.i . . . 
. . . . . . . . .  . .  - . .  . - ........... 

1 

...- . . . .  

. -. . . .  
Buckeye at FS vs Buckqe at 395, TKN Buckeye at FS vs Buckeye at Resewoir, TKN -- . _ . '  

Gauge. : 395 Geuge Reservoir , 

Mean ' .. .0.1'34807 0.128813333 . Mean 0.134807 0.159813 
0.035682 0.039144 . Varian.~ 0.035682. 0.026782871 Variance 

Observations ""' 15 15 . Observations 15 1'5 
Pearson.Correlalion . ' 0.880425 Pearson Correlation 0.799121 . 
Hypothes$ed,M.ean.Difference *. . . . . . .  ;.:,d ,.:- .$, - ..... -:.; '-:< .O ' Hypothesized Mean Difference . 0 
d f . ., .. 

. . 14 - -  Stat , '' 1: ' 

d f 14 
. . . . .  . .  .0459031. . .  t Stat -0.78829 ' 

P(T<=t) onetail . - . . . . .  .'0:399691. . . .  P(Tc=t) one-tail 0221836 
t Critical one-tail . .;.. . -. -: . 0 9  . . .  t cfiucil on&tail 1.761309 
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Figure I: Compared nutrient values for US and DS sites 
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