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Study Partners, Objectives
 3-way partnership: U.S. Geological Survey, South Yakima 

Conservation District, and Benton Conservation District.
 Multi-agency support:  U.S. Bureau of  Reclamation, EPA, USDA Agricultural 

Research Service, Yakama Nation, Dept. of  Ecology, Washington State University, 
Yakima Joint Board, Roza Irrigation District, Sunnyside Valley Irrigation District, etc.

 5-year study, objectives include:
 Characterize pH and dissolved oxygen (DO) conditions, nutrient concentrations, type 

of  substrate, and aquatic plant and algal communities.
 Assess relationships between nutrient concentrations, plant growth, substrate, stream 

flow, pH, and DO for the conditions observed.

 Why? Wanted to learn reason for sudden increase in plant 
growth, was it causing problems, and what could we do 
about it. Because excess aquatic plants/algae can cause: 
 low DO due to nighttime plant respiration and 
 high pH due to daytime photosynthesis.



Work in Progress

Caveat:

My understanding of  nutrient-related processes 
occurring in the Yakima River has completely changed 
after each year of  this study.  I fully expect it to change 
again after this year.

Like layers of  an onion…





2004 Results from 10 Reaches:
Three Very Different River Segments
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Zillah                       Mabton                             Kiona

Segment  Zillah  Mabton  Kiona
Aquatic plants  Moderate (dense patches)  Sparse to moderate  High
Algae  Abundant  Phytoplankton?  Abundant 
DO & pH  Moderate DO, severe pH  Moderate  Severe
Nutrient concentrations  Low  Highest  High
Substrate  Cobble  Mud  Cobble
Velocity  Fast  Slow  Moderate to fast

No single habitat variable (e.g., water depth, velocity, 
substrate type, turbidity, nutrients) seemed to 
account for differences in plant abundance and 
water chemistry between the reaches.



2005 Highlights
Begin to quantify relationships:  study 1 reach from each segment

 Water quality:  similar results to 04 but much stronger data set 
(continuous data at 3 sites from March to Oct):  
 Very poor DO at Kiona (down to 3 mg/L near dawn on a few days); 
 Severe pH at Zillah and Kiona (> 9.5);
 Least impaired reach was Mabton;
 Generally low turbidity.  Light generally not limiting plant growth.

 Differences in plant biomass did not seem to correspond to 
differences in DO & pH conditions. 

 At end of  2005, my biggest concern:  had improved water clarity 
due to improved irrigation practices irreparably harmed the river?  
Was excessive water star grass here to stay?

Variable Zillah Mabton Kiona
Productivity 50-100x lower than 

Kiona reach
Not yet 
estimated

50-100x higher than 
Zillah reach

Biomass (median) 0 gm/m2 0 gm/m2 1020 gm/m2
DO violations 31% of time 12% of time 34% of time + 1% less 

than 4 mg/L
pH violations 91% of days 78% of days 91% of days

Turbidity (median) 2 FNU 8 FNU 1 FNU

Reach



2006:  Return to Normal Discharge

 2006:  Abundant snowpack 
resulted in prolonged high 
flows from mid-March to late 
June. 2006 normal year, 
discharge 97% of  normal Mar 1 
to Jun 30.

 2005:  Very little snow.  One 
short-duration 11,000 cfs peak 
in Jan. Discharge ~27% of  
normal Mar 1 to Jun 30.

 ~4e+10 cu ft more cum flow in 
spring ’06 than ’05 = ~ 918,274 
ac-ft (total capacity of  all 5 
reservoirs = 1,065,400 ac-ft)

Provisional data, please do not quote or cite.



2006

 Kiona reach:  aquatic plants
 Biomass
 Dissolved oxygen, pH, and turbidity

 Zillah reach:  algae
 Biomass, relationship to nutrients



Kiona Plant Biomass Results
 Median biomass

 2005:  1020 gm/m2
 2006:      32 gm/m2

Macrophyte biomass in 2005 and 2006
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 Species present (within samples)
 2005:  water star grass
 2006:  water star grass + 1 curly leaf  

pondweed
Provisional data, please do not quote or cite.



Aug 10, 2005

From Kiona bridge

Aug 21, 2006



June 30, 2005

July 2, 2006



Why Did Sustained Flows 
Decrease Biomass?

 Decreased light availability.  From Mar 1 to Jun 30:
 Increased turbidity.  Median turbidity 1 FNU in 2005 and 

16 FNU in 2006.
 Increased depth.  Median daily mean gage height at Kiona 

was 3.7 ft in 2005 and 6.1 ft in 2006.

 Increased velocity (personal observation; no data yet).
 Excellent timing?  In one study in Michigan, water 

star grass began growing when water temperature 
exceeded 8ºC.  At Kiona, temperatures began to 
consistently exceed 8ºC in early March 2005 and mid-
March 2006.



Maximum depths of plant colonization, Kiona 
reach, lower Yakima River, 2005 and 2006
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Decreased Maximum Depth of  
Plant Colonization

Based on measurements 
of  photosynthetically-
active radiation in the 
river at varying depths, 
the median maximum 
depth of  plant 
colonization were:
 2005:  12 feet
 2006:   6 feet

Not enough light for 
plants to grow where & 
when depths were over 
2-5 feet.

Provisional data, please do not quote or cite.



Results of  Decreased Plants

 Increased water velocity, decreased depth.
 Increased turbidity.
 Decreased habitat for epiphytic algae.
 Improved DO and pH conditions, but still not 

in compliance.



Daily Minimum DO concentration vs 
Daily Maximum Water Temperature
Yakima River at Kiona (2004-2006)

daily maximum temperature (C)
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What Variable Best Explains Variability in Minimum 
Dissolved Oxygen?

 Low DO concentrations 
 Not just due to decreased solubility at higher temperatures (see chart above).
 Multiple linear regression:  variability in temperature best relates to variability 

in minimum DO concentrations.   Possible explanation:  warmer water → 
faster growth? 

 Low DO a result of  chemistry + biology.
 What can we do about temperature in the Kiona reach?

Provisional data, please 
do not quote or cite.



Zillah Reach Algae

Hypothesis:  Nutrient concentrations at the bottom of  the 
reach might be low enough to limit algal growth because 
so much of  the nutrients have been taken up by algae 
throughout the rest of  the reach.



Jul 11-12 algal biomass and SW NO3+2 conc.
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Jul 11-12 algal biomass and PW NO3+2 conc.
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Jul 11-12 algal biomass and PW OP conc.
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Dissimilar patterns between algal biomass and nutrient concentrations (in surface water & 
porewater).  Lower nutrient concentrations did not correspond to less algae.

Zillah reach has nuisance levels of  algae and fails state DO and pH standards yet meets EPA’s recommendations for streams in Ecoregion 3 for   
TN < 0.38 mg/L  but not for TP < 0.022 mg/L.  

RM 103-101                RM 90-87
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charts

		Spatial Differences:  Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus										Ortho phosphate, ammonia, and nitrate+nitrite										Redfield ratios                                  (Y axes scaled to 0.432 N : 0.060 P or 7.2:1)

		Spatial Differences: Nutrient Concentrations

		Zillah STP at RM 89.2, treated effluent on Aug 15 (mg/L):								NO3+2		Ortho-P		T-Phos		NH3-Diss		TKN

										14.7		6		6.39		0.99		2.94

		Zillah STP at RM 89.2, treated effluent on Oct 4 (mg/L):								NO3+2		Ortho-P		T-Phos		NH3-Diss		TKN

										6.7		5.89		6.02		2.25		4.25

		Relative Proportions of TP and OP Concentrations

		Temporal Differences: Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus																Ortho phosphate, ammonia, and nitrate+nitrite

		Temporal Differences: Nutrient Concentrations

		RM 89.2 treated effluent from Zillah STP.

				NO3+2		Ortho-P		T-Phos		NH3		TKN

		Mar 29		7.29		4.75		5.15		1.37		2.96

		Aug 15		14.7		6		6.39		0.99		2.94

		Oct 4		6.7		5.89		6.02		2.25		4.25

		Nutrient Loads

																										Measured vs. calculated

																										Aug 14-15 (lb/day)

																												RM 87		RM 89 +inflows

																										NO3+2		366		343

																										OP		65		85

																										TP		113		149

																										NH3		84		115

																										TKN		394		350

																										Oct 3-4 (lb/day)

																												RM 87		RM 89 + STP

																										NO3+2		442		454

																										OP		73		73

																										TP		119		125

																										NH3		0		0

																										TKN		519		527

		Note:  Buena Irrigation District diversion, at RM 97, diverts approx 8 cfs beginning Apr 15, increasing to 20 cfs in Jul and Aug, decreasing to 8 cfs by October.

		Roza Wasteway #3 at ~ RM 97.8 spilled: Jul 11 beginning w/ 50 cfs at 0600 declining over the day, turning off at 1715; on Oct 2, 25 cfs at 1600; and on Oct 4, 15 cfs at 0800.

		Sunnyside Wasteway at RM 89.2 (next to Zillah STP) spilled ~ 40 cfs Aug. 13-14.

		JD 14.6:  Median loads, 2003 irr. season were 1.2 lb/day NO3, 1.0 lb/day TP, and 1.9 lb/day TKN. Median conc. were 0.21 mg/L NO3+2, 0.16 mg/L TP, and 0.38 mg/L TKN.

		Algal Biomass and Nutrient Concentrations

		Algal Biomass and Autrotrophic Index										Nuisance threasholds:  chl a 100-150 mg/m2 (dashed grey line), AI index 100 (black line)

		Temporal Differences:  Chl a and AFDM

		Spatial Differences:  Nutrient Concentrations in Surface Water and Pore Water

																				R1RBT		Site 1		Near RM 103. Top of riffle, RB.

																				R2RBT		Site 2		Top of riffle, RB.

																				R3RBT		Site 3		Top of riffle, RB.

																				R4B		Site 4		Bottom of riffle in potential hyporheic inflow area, water percolating through gravel bar

																				R5RBT		Site 5		1st riffle ds Zillah-Topp bridge, RB, top of riffle.

																				R5LBT		Site 6		Same riffle as # 5 but LB, also top of riffle.

																				R6LBT		Site 7		Top of riffle.  Lots of diatoms.

																				R6LBL		Site 8		Same riffle as site 7, about 100 ft ds of site 7, mid-length of riffle.  Patchy fil. green algae.

																				NR7RB		Site 9		RB ds of Zillah STP; effluent coming in on LB.  One big mat of diatoms.  Smaller rocks than previous sites (gravel not cobble).
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0.02

0.035

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Oct 2-3, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.13

0.063

0.18

0.064

0.2

0.052

0.2

0.044

0.2

0.046



		103		103		0.33

		102		102

		101		101		0.31

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.14

		91		91

		90		90

		89		89		0.17

		88		88

		87		87		0.17



&A

Page &P

OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Oct 2-3, 2006 EWI samples at 
RM 103, 101, 92, 89, and 87

0.035

0

0.043

0

0.031

0

0.028

0

0.028

0



		

		38909		38909

		38943		38943

		38992		38992



&A

Page &P

chl a

AFDM

date

chl a (mg/m2)

RM 103

AFDM (gm/m2)

255

63

66.6666666667

22

135.6666666667

23.3333333333



		

		38909		38909

		38943		38943

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 101

AFDM (gm/m2)

81.5

29

62.1111111111

16.5555555556

267

32.3333333333



		

		38909		38909

		38943		38943

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 92

AFDM (gm/m2)

56.3333333333

16

214.6666666667

36



		

		38909		38909

		38943		38943

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 89

AFDM (gm/m2)

339.5

58

40.6666666667

12.3333333333

160

32.3333333333



		

		38909		38909

		38943		38943

		243

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 87

AFDM (gm/m2)

195

58

300.8130081301

12

31



		RM 93

		Zillah STP



Zillah reach NO3+2 loads (lbs/day) Mar 29, 2006

1323.3528

14.669424



		RM 93

		Zillah STP



Zillah reach TKN loads (lbs/day) Mar 29, 2006

3639.2202

5.9563093333



		RM 93

		Zillah STP



Zillah reach TP loads
(lbs/day) Mar 29, 2006

617.56464

10.3631733333



		RM 93

		Zillah STP



Zillah reach OP loads (lbs/day) Mar 29, 2006

209.53086

9.5582666667



		RM 89

		Zillah STP

		SVID WW



Zillah reach NO3+2 loads (lbs/day), Aug 14-15, 2006

281.358

29.7563933333

32.34



		RM 89

		Zillah STP



Zillah reach OP loads (lbs/day), Aug 14-15, 2006
(no data from RSBOJC)

73.15308

12.1454666667



		103		0.03

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.025

		91

		90

		89		0.03

		88

		87		0.031



0.17

&A

Page &P

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

March 29, DIN relative to OP

103

102

101

100

99

98

97

96

95

94

93

92

91

90

89

88

87

0.18

0.023

0.16

0.024

0.14

0.021

0.12

0.019

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Jul 27, DIN relative to OP

0.24

0.18

0.18

0.21



		103		0.029

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.024

		91

		90

		89		0.018

		88

		87		0.02



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Aug 9-10, DIN relative to OP

0.23

0.12

0.11

0.14



		103		0.033

		102

		101		0.031

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.025

		91

		90

		89		0.026

		88

		87		0.023



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Aug 14-15, DIN relative to OP

0.22

0.2

0.12

0.14

0.16



		103		0.043

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.038

		91

		90

		89		0.036

		88

		87		0.035



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Sept 19, DIN relative to OP

0.27

0.23

0.16

0.18



		103		0.035

		102

		101		0.043

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.031

		91

		90

		89		0.028

		88

		87		0.028



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Oct 2-3, DIN relative to OP

0.33

0.31

0.14

0.17

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                     RM 90-87

&A

Page &P

chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and NO3+2 conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.18

168

0.13

214

0.13

81.5

0.12

339.5

0.03

177.5

0.02

144

0.01

304.5

0.01

195

0.02

chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Aug 14-15 algal biomass and NO3+2 conc.

66.6666666667

0.18

62.1111111111

0.17

56.3333333333

0.09

40.6666666667

0.1

61.5

0.13



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Oct 2-3 algal biomass and NO3+2 conc.

135.6666666667

0.33

267

0.31

214.6666666667

0.14

160

0.17

165.6666666667

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                             RM  90-87

RM 103-101                        RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and OP conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.024

168

0.024

214

0.025

81.5

0.025

339.5

0.011

177.5

0.009

144

0.01

304.5

0.011

195

0.012

chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Aug 14-15 algal biomass and OP conc.

66.6666666667

0.033

62.1111111111

0.031

56.3333333333

0.025

40.6666666667

0.026

61.5

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Oct 2-3 algal biomass and OP conc.

135.6666666667

0.035

267

0.043

214.6666666667

0.031

160

0.028

165.6666666667

0.028



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



Q Parker 
2004 380 cfs 2006 489 cfs

&A

Page &P

SW

PW

Site number

mg/L

NO3+2 Concentrations in Surface Water (SW) and Pore Water (PW)

nr RM 103 R1RBT

nr RM 103 R1RBT

RM 103-101 R2RBT

RM 103-101 R2RBT

RM 103-101 R3RBT

RM 103-101 R3RBT

nr RM 101 R4B

nr RM 101 R4B

RM 91 R5RBT

RM 91 R5RBT

RM 91 R5LBT

RM 91 R5LBT

nr RM 90? R6LBT

nr RM 90? R6LBT

nr RM 90? R6LBL

nr RM 90? R6LBL

nr RM 89 NR7RB

nr RM 89 NR7RB

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66

SW

PW

Site number

mg/L

TKN Concentrations in Surface Water (SW) and Pore Water (PW)

0.15

0.25

0.17

1.41

0.24

0.85

0.21

1.13

0.16

3.92

0.2

2.02

0.21

5.28

0.25

2

0.23

0.3



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

NH3 Concentrations in Surface Water (SW) and Pore Water (PW)

0

0

0

0.02

0

0

0

0

0

0

0

0.01

0

0

0

0

0

0



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

TP Concentrations in Surface Water (SW) and Pore Water (PW)

0.052

0.132

0.054

0.52

0.065

0.36

0.07

0.87

0.045

1.35

0.046

0.4

0.055

1.28

0.027

0.45

0.034

0.57



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

OP Concentrations in Surface Water (SW) and Pore Water (PW)

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87



TKN

TKN

TP

TP

Approx. river mile

mg/L

Jul 11-12, 2006 grab samples at 
RM 103-101 and 90-87

0.15

0.052

0.17

0.24

0.054

0.065

0.21

0.07

0.16

0.2

0.045

0.046

0.21

0.25

0.055

0.027

0.23

0.034



		103		103		103		103		0.18

		102		102		102		102		0.13		0.13

		101		101		101		101		0.12

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91		0.03		0.02

		90		90		90		90		0.01		0.01

		89		89		89		89		0.02

		88		88		88		88

		87		87		87		87



&A

Page &P

OP

OP

NH3

NH3

NO3+2

NO3+2

Approx. River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Jul 11-12 grab samples at 
RM 103-101 and 90-87

0.024

0

0.024

0.025

0

0

0.025

0

0.011

0.009

0

0

0.01

0.011

0

0

0.012

0



		17.3		16.5

		22.5		26

		32.5		34

		23		27



SWL

GWL

Site number

cm?

Surface Water Level (SWL) and Ground Water Level (GWL)



		-0.08

		0.35

		0.15

		0.4



PW

Site number

VHG (cm)

Vertical Head Gradient 
(Surface water level - ground water level) / estimated depth of drive pt (10 cm)



		103		103

		102		102		0.13		0.025

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91		0.02		0.009

		90		90		0.01		0.011

		89		89



DIN

OP

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Jul 11-12, DIN relative to OP

0.18

0.024

0.13

0.024

0.12

0.025

0.03

0.011

0.01

0.01

0.02

0.012



		RM 89

		Zillah STP

		SVID WW



Zillah reach TKN loads (lbs/day), Aug 14-15, 2006

309.4938

5.9512786667

34.496



		RM 89

		Zillah STP

		SVID WW



Zillah reach TP loads (lbs/day), Aug 14-15, 2006

123.79752

12.934922

11.858



		RM 89

		Zillah STP



Zillah reach TKN loads (lbs/day), Oct 3-4, 2006

519.4882

7.8394555556



		RM 89

		Zillah STP



Zillah reach TP loads (lbs/day), Oct 3-4, 2006

114.287404

11.1043582222



		RM 89

		Zillah STP



Zillah reach OP loads (lbs/day), Oct 3-4, 2006
(no data from RSBOJC)

72.728348

10.8645631111



		103		103		330

		102		102

		101		101		266.5474060823

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		284.0236686391

		91		91

		90		90

		89		89		303.2786885246

		88		88

		87		87		300.8130081301



chl a

AFDM

AI

River Mile

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Aug 14-15, 2006 algal biomass, 
RM 103, 101, 92, 89, 87

66.6666666667

22

62.1111111111

16

56.3333333333

18

40.6666666667

12

61.5

19



		nr RM 103		nr RM 103		247.0588235294

		nr RM 103		nr RM 103		250

		betw RM 103-101		betw RM 103-101		224.2990654206

		betw RM 103-101		betw RM 103-101		355.8282208589

		betw RM 103-101		betw RM 103-101		170.8394698085

		betw RM 103-101		betw RM 103-101		343.661971831

		nr RM 101		nr RM 101		388.8888888889

		nr RM 101		nr RM 101		338.2594417077

		RM 90-87		RM 90-87		753.8461538462



chl a

AFDM

AI

RM 103-101                             RM 90-87

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Jul 11-12, 2006 algal biomass, 
RM 103-101, and 90-87

255

63

168

42

214

48

81.5

29

339.5

58

177.5

61

144

56

304.5

103

195

147



		103		103		171.9901719902

		102		102

		101		101		121.0986267166

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		166.149068323

		91		91

		90		90

		89		89		202.0833333333

		88		88

		87		87		191.1468812877



chl a

AFDM

AI

River Mile

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Oct 2-3, 2006 algal biomass, 
RM 103, 101, 92,89, 87

135.6666666667

23.3333333333

267

32.3333333333

214.6666666667

35.6666666667

160

32.3333333333

165.6666666667

31.6666666667



		38805

		38909

		38910

		38925

		38938

		38939

		38943

		38944

		38979

		38992

		38993



cfs

Q at Parker, provisional data

2046

504

556

489

440

463

500

482

601

517

476



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87

		86		86



TP

OP

mg/L

March 29, 2006 TP and OP concentrations

0.062

0.023

0.062

0.024

0.065

0.021

0.056

0.019



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87



TP

OP

TP

OP

mg/L

Jul 11-12, 2006 TP and OP concentrations

0.052

0.024

0.054

0.024

0.065

0.025

0.07

0.025

0.045

0.011

0.046

0.009

0.055

0.01

0.027

0.011

0.034

0.012



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Jul 27, 2006 TP and OP concentrations

0.054

0.03

0.048

0.025

0.045

0.03

0.043

0.031



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Aug 9-10, 2006 TP and OP concentrations

0.054

0.029

0.048

0.024

0.045

0.018

0.043

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Aug 14-15, 2006 TP and OP concentrations

0.05

0.033

0.049

0.031

0.04

0.025

0.044

0.026

0.04

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Sept 19, 2006 TP and OP concentrations

0.064

0.043

0.063

0.038

0.058

0.036

0.055

0.035



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Oct 2-3, 2006 TP and OP concentrations

0.063

0.035

0.064

0.043

0.052

0.031

0.044

0.028

0.046

0.028



		38805		38805		0.16

		38909		38909		0.12

		38925		38925

		38938		38938

		38943		38943		0.17

		38979		38979

		38992		38992		0.31



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 101 (and nearby)

0.024

0

0.025

0

0.031

0.03

0.043

0



		38805		38805		0.12

		38909		38909

		38925		38925		0.14

		38938		38938		0.09

		38943		38943		0.09

		38979		38979		0.2

		38992		38992		0.14



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 92 (except in March, RM 93)

0.019

0

0.025

0.04

0.024

0.03

0.025

0.03

0.038

0.03

0.031

0



		38805		38805

		38909		38909		0.01

		38925		38925		0.13

		38938		38938		0.09

		38943		38943		0.1

		38979		38979		0.14

		38992		38992		0.17



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 89 (except RM 89.2 on Jul 12)

0.01

0

0.03

0.05

0.018

0.02

0.026

0.04

0.036

0.02

0.028

0



		38805		38805

		38909		38909

		38925		38925		0.17

		38938		38938		0.12

		38943		38943		0.13

		38979		38979		0.16

		38992		38992		0.17

				0



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 87

0.031

0.04

0.02

0.02

0.023

0.03

0.035

0.02

0.028

0



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		12.3586711111

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 NO3+2 Loads

857.15553

805.20671

39.0775

363.64174

441.56497

441.56497



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		29.7563933333

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 TKN Loads

337.66733

467.53938

26.95

519.4882

519.4882

519.4882



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

lb/day

Oct 2-3 OP Loads
(no data for Roza WW)

90.910435

111.689963

80.520671

72.728348

10.8645631111

72.728348



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		32.34

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 NO3+2 Loads

467.6364

441.6566

233.8182

29.7563933333

281.358

365.7654



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		34.496

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 TKN Loads

285.7778

207.8384

181.8586

5.9512786667

309.4938

393.9012



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		11.858

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 TP Loads

129.899

127.30102

103.9192

12.934922

123.79752

112.5432



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

lb/day

Aug 14-15 OP Loads
(no data for SVID WW)

85.73334

80.53738

64.9495

12.1454666667

73.15308

64.71234



		RM 89

		Zillah STP



Zillah reach NO3+2 loads (lbs/day), Oct 3-4, 2006

441.56497

12.3586711111



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		11.1043582222

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 TP Loads

163.638783

166.236224

7.95025

135.066932

114.287404

119.482286



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



&A

Page &P

SW

PW

chl a

Site number

NO3+2 (mg/L)

chl a (mg/m2)

NO3+2 concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

OP(mg/L)

chl a (mg/m2)

orthoP concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

TKN (mg/L)

chl a (mg/m2)

TKN concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.15

0.25

0.13

1.41

0.13

0.85

0.12

1.13

0.16

3.92

0.2

2.02

0.21

5.28

0.25

2

0.23

0.3



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

TP(mg/L)

chl a (mg/m2)

TP concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.052

0.132

0.054

0.52

0.025

0.36

0.07

0.87

0.045

1.35

0.046

0.4

0.055

1.28

0.027

0.45

0.034

0.57



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

NH3 (mg/L)

chl a (mg/m2)

NH3 concentrations in pore water (pw) and surface water (sw), and chl a conc.

0

0

0

0.02

0

0

0

0

0

0

0

0.01

0

0

0

0

0

0



		103		103		103		103		103		103

		102		102		102		102		102		102		5.2

		101		101		101		101		101		101

		100		100		100		100		100		100

		99		99		99		99		99		99

		98		98		98		98		98		98

		97		97		97		97		97		97

		96		96		96		96		96		96

		95		95		95		95		95		95

		94		94		94		94		94		94

		93		93		93		93		93		93

		92		92		92		92		92		92

		91		91		91		91		91		91		2.2222222222

		90		90		90		90		90		90		0.9090909091

		89		89		89		89		89		89

		88		88		88		88		88		88

		87		87		87		87		87		87

		86		86		86		86		86		86



March

mid Jul

late Jul

Aug

Sept

Oct

mid Jul

river mile

DIN (mg/L):SRP (mg/L)

DIN:SRP

7.8260869565

7.5

8

7.9310344828

6.6666666667

9.4285714286

5.4166666667

4.8

6.4516129032

7.2093023256

6.6666666667

6.6666666667

6.3157894737

7.2

5

4.8

4.5161290323

2.7272727273

1

1.6666666667

6

6.1111111111

5.3846153846

6.0714285714

6.7741935484

7

6.9565217391

6.0714285714



		Zillah Reach Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus										Ortho phosphate, ammonia, and nitrate+nitrite

		Table 1.  Groundwater Samples.

		Loacation				Date		Time		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		Wapato wells, RM 101				3/28/06		12:10		0.60		0.042		0.87		< 0.01		0.52

		Toppenish wells, RM 92				3/28/06		14:20		0.26		0.012		0.035		< 0.01		< 0.03

		Toppenish wells, RM 92				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Table 2. Treated effluent nutrient concentrations from Zillah STP at RM 89.2.

				NO3+2		Ortho-P		T-Phos		NH3		TKN

		Mar 29		7.29		4.75		5.15		1.37		2.96

		Aug 15		14.7		6.00		6.39		0.99		2.94

		Oct 4		6.7		5.89		6.02		2.25		4.25





		103		103		0.5		0.058

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

SS Canal

River Mile

mg/L

March 29, 2006, EWI samples at 
RM 103, 100, 98, and 93

0.29

0.062

0.32

0.062

0.33

0.065

0.33

0.056



		103		103		0.17		0.18

		102		102

		101		101

		100		100		0.16

		99		99

		98		98		0.14

		97		97

		96		96

		95		95

		94		94

		93		93		0.12

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87
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NH3 & OP were nondetec at SS Canal

OP

NH3

NO3+2

SS Canal

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

March 29, 2006 EWI samples at 
RM 103, 100, 98, and 93

0.023

0.01

0.024

0

0.021

0

0.019

0



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87

		86		86		86		86



TKN 06

TKN 04

TP 06

TP 04

River Mile

mg/L

Jul 27, 2006 grab samples at RM 103, 92, 89
and 87, and Jul 26, 2004 EWI at RM 103.8, 91,86

0.25

0.18

0.054

0.062

0.2

0.048

0.19

0.051

0.2

0.045

0.23

0.043

0.2

0.05



		103		103		103		103		0.2		0.22

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92		0.14

		91		91		91		91				0.09

		90		90		90		90

		89		89		89		89		0.13

		88		88		88		88

		87		87		87		87		0.17

		86		86		86		86				0.13
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OP 06

OP 04

NH3 06

NH3 04

NO3+2 06

NO3+2 04

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

July 27, 2006 grab samples ar RM 103, 92, 89, and 87 and Jul 26, 2004 EWI at RM 103.8, 91, and 86

0.03

0.034

0.04

0.17

0.025

0.04

0.022

0.01

0.03

0.05

0.031

0.04

0.024

0.01



		103		103		103		103		0.18

		102		102		102		102		0.13		0.13

		101		101		101		101		0.12

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91		0.03		0.02

		90		90		90		90		0.01		0.01

		89		89		89		89		0.02

		88		88		88		88

		87		87		87		87



0.17

Q Parker 
2004 380 cfs 2006 489 cfs

TKN

TKN

TP

TP

Approx. river mile

mg/L

Jul 11-12, 2006 grab samples at 
RM 103-101 and 90-87

103

103

103

103

102

102

102

102

101

101

101

101

100

100

100

100

99

99

99

99

98

98

98

98

97

97

97

97

96

96

96

96

95

95

95

95

94

94

94

94

93

93

93

93

92

92

92

92

91

91

91

91

90

90

90

90

89

89

89

89

88

88

88

88

87

87

87

87

0.15

0.052

0.17

0.24

0.054

0.065

0.21

0.07

0.16

0.2

0.045

0.046

0.21

0.25

0.055

0.027

0.23

0.034
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OP

OP

NH3

NH3

NO3+2

NO3+2

Approx. River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Jul 11-12 grab samples at 
RM 103-101 and 90-87

0.024

0

0.024

0.025

0

0

0.025

0

0.011

0.009

0

0

0.01

0.011

0

0

0.012

0



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 9-10, 2006 grab samples at 
RM 103, 92, 89, and 87

0.11

0.054

0.1

0.048

0.11

0.045

0.1

0.043



		103		103		0.19

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.09

		88		88

		87		87		0.12
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 9-10 grab samples at RM 103, 92, 89, and 87

0.029

0.04

0.024

0.03

0.018

0.02

0.02

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 14-15, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.11

0.05

0.08

0.049

0.07

0.04

0.11

0.044

0.14

0.04



		103		103		0.18

		102		102

		101		101		0.17

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.1

		88		88

		87		87		0.13
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 14-15, 2006 EWI samples at
 RM 103, 101, 92, 89, and 87

0.033

0.04

0.031

0.03

0.025

0.03

0.026

0.04

0.023

0.03



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Sept 19, 2006 grab samples at
RM 103, 92, 89, and 87

0.14

0.064

0.14

0.063

0.16

0.058

0.14

0.055



		103		103		0.24

		102		102

		101		101

		100		100

		99		99
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		91		91
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		89		89		0.14

		88		88

		87		87		0.16
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Sept 19, 2006 grab samples at 
RM 103, 92, 89, and 87

0.043

0.03

0.038

0.03

0.036

0.02

0.035

0.02
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		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Oct 2-3, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.13

0.063

0.18

0.064

0.2

0.052

0.2

0.044

0.2

0.046
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		100		100

		99		99

		98		98

		97		97

		96		96
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		93		93
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		91		91

		90		90

		89		89		0.17

		88		88

		87		87		0.17
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Oct 2-3, 2006 EWI samples at 
RM 103, 101, 92, 89, and 87

0.035

0

0.043

0

0.031

0

0.028

0

0.028

0



		Surface water nutrient concentrations

																Marie's view:  NO3 & OP were usually higher in concentration at the top of the reach than near the bottom of the reach, sometimes by quite a bit.  TP was also higher at the top but not by much.  TKN and NH3 had no consistent pattern.

		Algal Biomass and Nutrient Concentrations

																						Marie's view:

																						Algal biomass did not increase

																						with increasing concentrations.

																						Kurt has explained the Redfield ratios strongly indicate that the decline in NO3 and OP are due to uptake by algae.  Yet algal biomass is not consistently lower (or higher) near the bottom of the reach than at the top.  From discussion at The Dalles, eith

																						The Aug chl a data are suspect but

																						support what the photos show:

																						much less biomass in Aug than

																						in July.

																						Algal biomass did not increase

																						w/ increased NO3 concentrations.

																						Algal biomass did follow a

																						similar pattern to OP conc but it's

																						a weak pattern.

		Porewater vs. surface water

																				Since we didn't measure depth of drive pt,

																				won't be able to use gradient data.  If 5 cm is

																				correct, river was unexpected gaining in

																				upper portion of reach.

		The 2 samples from bottom of riffles had										No consistent pattern in PW OP between

		much higher NO3 PW conc. than top of riffles.										top & bottom of riffle, or LB/RB.

		No LB/RB pattern.

																				At RM 92 (which Stanford found to be a

																				gaining area), Aug. NO3 conc.of gw in well nr

																				river was similar to RB hyporheic sample

																				nr RM 91 (but LB was much lower.)

																				At RM 92, OP conc. of gw in well near river

																				was much lower than in hyporheic RB sample

																				but only a little lower than LB sample.

																				In March, why would conc. at RM 101 be so

																				much higher than at RM 92?
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9-Aug
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NO3+2 Concentrations
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chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and SW NO3+2 conc.

255

0.18

168

0.13

214

0.13

81.5

0.12

339.5

0.03

177.5

0.02

144

0.01

304.5

0.01
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NO3+2

River mile
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River mile
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Oct 2-3 algal biomass and NO3+2 conc.
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RM 103-101                             RM  90-87

RM 103-101                        RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and SW OP conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101
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RM 90-87
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214
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339.5
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144

0.01

304.5
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chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Aug 14-15 algal biomass (suspect data) and OP conc.
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0.033
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0.025
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61.5

0.023
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chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Oct 2-3 algal biomass and OP conc.
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0.035

267
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0.028
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		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB
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SW

PW

Site number

mg/L

NO3+2 Concentrations in Surface Water (SW) and Pore Water (PW)

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02
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		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B
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SW

PW

Site number

mg/L

OP Concentrations in Surface Water (SW) and Pore Water (PW)
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0.034
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0.029

0.011
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0.009

0.017
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0.031

0.012
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		R1RBT

		R2RBT

		R3RBT

		R4B



PW

Site number

VHG (cm)

Vertical Head Gradient 
(Surface water level - ground water level) / estimated depth of drive pt (5 cm)

-0.16

0.7

0.3

0.8



		Wapato wells,  RM 101		Wapato wells,  RM 101

		Toppenish wells, RM 92		Toppenish wells, RM 92



28-Mar

9-Aug

mg/L

Ground water NO3+2 conc.

0.6

0.26

0.09



		Wapato wells,  RM 101		Wapato wells,  RM 101

		Toppenish wells, RM 92		Toppenish wells, RM 92



28-Mar

9-Aug

mg/L

Ground water OP conc.
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0.012
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		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87



RM 103-101                         RM  90-87

chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and PW NO3+2 conc.

255

0.18

168

0.06

214
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0.36

339.5

0.11
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0.03

144
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RM 103-101                         RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and PW OP conc.
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0.034
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0.029
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0.044
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0.017

144
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0.033



		Table 1.  EWI vs. Grab Samples on Oct 3 at RM 92, 89, and 87.

				NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN       mg/L		Sampling Method

		RM 92		0.14		0.031		0.052		< 0.01		0.20		EWI

				0.14		0.031		0.052		< 0.01		0.11		Grab

		RM 89		0.17		0.028		0.044		< 0.01		0.20		EWI

				0.17		0.027		0.054		< 0.01		0.18		Grab

		RM 87		0.17		0.028		0.046		< 0.01		0.20		EWI

				0.17		0.029		0.052		< 0.01		0.18		Grab

		Table 2.  Ground Water Samples.

		Loacation				Date		Time		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		Wapato wells,  RM 101				3/28/06		12:10		0.6		0.042		0.87		< 0.01		0.52

		Toppenish wells, RM 92				3/28/06		14:20		0.26		0.012		0.035		< 0.01		< 0.03

		Toppenish wells, RM 92				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Table 3.  Filtered in the field (at Portland) vs. filtered by the lab.

		Lab filtered		RM 103		8/9/06		10:40		0.19		0.029

		Field filtered		RM 103		8/9/06		10:41		0.22		0.027

		Lab filtered		RM 92?		8/9/06		15:40		0.09		0.024

		Field filtered		RM 92?		8/9/06		15:41		0.09		0.025

		Table 4. QC Samples.

		RM		QC Field		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		103				3/29/06		12:00		0.17		0.023		0.062		0.01		0.29

		103		Replicate		3/29/06		13:00		0.14		0.017		0.059		0.01		0.24

		89				7/27/06		15:45		0.13		0.030		0.057		0.05		0.20

		89		Replicate		7/27/06		15:46		0.13		0.029		0.054		0.04		0.21

		92				8/14/06		13:50		0.09		0.025		0.040		0.03		0.07

		92		Replicate		8/14/06		13:58		0.09		0.024		0.040		0.04		0.09

		103				9/19/06		11:12		0.24		0.043		0.064		0.03		0.14

		103		Replicate		9/19/06		11:12		0.25		0.043		0.075		0.02		0.15

				Blank		3/29/06		8:00		0.01		< 0.003		< 0.01		< 0.01		< 0.03

				Blank		7/27/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03

				Blank		8/9/06		10:48		< 0.01		< 0.003		< 0.01		0.01		< 0.03

				Blank		8/9/06		17:18		< 0.01		< 0.003		< 0.01		0.02		< 0.03

				Blank		10/3/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03



Confirmed by rerun.



		Mean daily discharge at Parker:  provisional data from USBR

				Q (cfs)

		29-Mar		2046

		11-Jul		504

		12-Jul		556

		27-Jul		489

		9-Aug		440

		10-Aug		463

		14-Aug		500

		15-Aug		482

		19-Sep		601

		2-Oct		517

		3-Oct		476

		26-Jul-04		380





		Sample No.		1		2		3		4

		SW water level		17.3		22.5		32.5		23.0

		GW water level		16.5		26.0		34.0		27.0

		GW head diff		-0.8		3.5		1.5		4.0

		SW SC		94		94		94		94

		GW SC		97		98		91		93

		SW Temp		17.4		nd		19.8		20.2

		GW Temp		nd		nd		24.5		24.4

		SW DO		11.36		11.8		11.9		11.9

		GW DO		nd		6.02		6.8		5.2

		SW pH		8.15		8.15		8.3		8.6

		GW pH		nd		5.6		7		7.5

		Vertical head gradient?		-0.16		0.7		0.3		0.8		if 5 cm

				-0.08		0.35		0.15		0.4		if 10 cm





				Guess RM		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN		av chl a				Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN		DIN:SRP		DIN:SRP		av chl a

		103		nr RM 103		YAK-1S		7/11/06		11:30		0.18		0.024		0.052		< 0.01		0.15		0.18		255																						8						nr RM 103

		102		RM 103-101		YAK-2S		7/11/06		13:30		0.13		0.024		0.054		< 0.01		0.17		0.13		168		RM 103-101		YAK-3S		7/11/06		15:00		0.13		0.025		0.065		< 0.01		0.24		0.13		5		5		81.5		nr RM 103

		101		nr RM 101		YAK-4S		7/11/06		15:50		0.12		0.025		0.07		< 0.01		0.21		0.12		214																						5						betw RM 103-101

		100																																																		betw RM 103-101

		99																																																		betw RM 103-101

		98																																																		betw RM 103-101

		97																																																		nr RM 101

		96																																																		nr RM 101

		95																																																		RM 90-87

		94																																																		RM 90-87

		93																																																		RM 90-87

		92																																																		RM 90-87

		91		nr RM 91		YAK-5S		7/12/06		11:30		0.03		0.011		0.045		< 0.01		0.16		0.03		339.5		nr RM 91		YAK-6S		7/12/06		12:20		0.02		0.009		0.046		< 0.01		0.2		0.02		3		2		304.5		RM 90-87

		90		nr RM 90		YAK-7S		7/12/06		14:00		0.01		0.01		0.055		< 0.01		0.21		0.01		177.5		nr RM 90		YAK-8S		7/12/06		14:00		0.01		0.011		0.027		< 0.01		0.25		0.01		1		1		195		RM 90-87

		89		nr RM 89		YAK-9S		7/12/06		15:40		0.02		0.012		0.034		< 0.01		0.23		0.02		144																						2						RM 90-87

		88																																																		RM 90-87

		87																																																		RM 90-87

																																																				RM 90-87

				RM 90-87		YAK-9B		7/12/06		16:00		0.02		0.013		0.033		< 0.01		0.17		0.02

				RM 90-87		YAK-9C		7/12/06		16:00		0.01		0.011		0.034		< 0.01		0.2		0.01

				RM 90-87		YAK-9SR		7/12/06		15:40		0.02		0.011		0.026		< 0.01		0.19		0.02

																												Av chl		AI

		nr RM 103 R1RBT		nr RM 103		YAK-1P		7/11/06		11:30		0.18		0.026		0.132		< 0.01		0.25								255		247

		RM 103-101 R2RBT		RM 103-101		YAK-2P		7/11/06		13:30		0.06		0.044		0.52		0.02		1.41								168		250

		RM 103-101 R3RBT		RM 103-101		YAK-3P		7/11/06		15:00		0.14		0.034		0.36		< 0.01		0.85								214		224

		nr RM 101 R4B		nr RM 101		YAK-4P		7/11/06		15:50		0.36		0.029		0.87		< 0.01		1.13								82		356

		RM 91 R5RBT		RM 91		YAK-5P		7/12/06		11:30		0.11		0.044		1.35		< 0.01		3.92								340		171

		RM 91 R5LBT		RM 91		YAK-6P		7/12/06		12:20		0.03		0.017		0.4		0.01		2.02								178		344

		nr RM 90? R6LBT		nr RM 90?		YAK-7P		7/12/06		14:00		0.18		0.037		1.28		< 0.01		5.28								144		389

		nr RM 90? R6LBL		nr RM 90?		YAK-8P		7/12/06		14:00		0.19		0.031		0.45		< 0.01		2								305		338

		nr RM 89 NR7RB		RM 89		YAK-9P		7/12/06		15:40		0.66		0.033		0.57		< 0.01		0.3								195		754

		Loads

				Q		RM		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		YR		504		103		489		65		141		0		407

		RozaWW		50		102		353		65		147		0		462

		Buena		-20		101		326		68		190		0		570

		YR + 50 - 20		574		100

						99

						98

						97

						96

						95

						94

						93

						92

						91

						90		93		34		139		0		495

						89		31		31		170		0		650

						88		62		37		105		0		712

						87

						RM 97.8 Roza WW spill		78				16				54

						RM 97 Buena diversion		-13		-3		-8		0		-23		used RM 101 for estimated load at RM 97





		

						NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		29-Mar

				103		1875		254		684		110		3198

				102

				101

				100		1764		265		684		0		3529

				99

				98		1544		232		717		0		3639

				97

				96

				95

				94

				93		1323		210		618		0		3639

				92

				91

				90

				89												15		10		10		3		6		Zillah STP

				88

				87

		11-Jul		RM		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

				103		489		65		141		0		407

				102		353		65		147		0		462

				101		326		68		190		0		570

				100

				99

				98												78		0		16		0		54		RM 97.8 Roza WW spill

				97												-13		-3		-8		0		-23		RM 97 Buena diversion

				96

				95

				94

				93

				92

				91

				90		93		34		139		0		495

				89		31		31		170		0		650

				88		62		37		105		0		712

				87

		15-Aug

				103		468		86		130		104		286

				102

				101		442		81		127		78		208

				100

				99

				98

				97												-13		-3		-8		0		-23

				96

				95

				94

				93

				92		234		65		104		78		182

				91

				90

				89		281		73		124		113		309		30		12		13		2		6		Zillah STP

				88

				87		366		65		113		84		394

		2-Oct

				103		857		91		164		0		338

				102

				101		805		112		166		0		468

				100

				99

				98												39		0		8		0		27		Roza WW 97.8

				97												-5		-1		-3		0		-9		Buena

				96

				95

				94

				93

				92		364		81		135		0		519

				91

				90

				89		442		73		114		0		519		12		11		11		4		8		Zillah STP

				88

				87		442		73		119		0		519



&L&"Arial,Bold"&12Nutrient loads, Zillah reach, 2006



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 TP loads



		



Mainstem

Returns/withdrawl

River Mile

lb/day

Jul 11 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 TKN loads



		Sample ID		Q		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		YR Q (prov)		482

		Loads						RM 103		468		86		130		104		286

								RM 101		442		81		127		78		208

								RM 92		234		65		104		78		182

								RM 89		281		73		124		113		309

								RM 87		366		65		113		84		394

		Zillah STP		0.4				Zillah STP		30		12		13		2		6

								RM 87 - STP		336		53		100		82		388

								RM 89 + STP		311		85		137		115		315

		SVID Spill		40						0.150				0.055				0.160		median 04 conc SS Canal mile 0.6

								SVID WW		32				12				34		load

										median

		YR Q+SVID spill		522





				Site		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

				RM 103		857		91		164		0		338

				RM 101		805		112		166		0		468

				RM 92		364		81		135		0		519

				RM 89		442		73		114		0		519

				RM 87		442		73		119		0		519

				Zillah STP		12		11		11		4		8

				Roza WW

				Roza Canal		0.290				0.059				0.200		median 04 conc Roza mile 4.95

		Q (cfs)		25		39				8				27





		RM		Site		QC Field		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		NH3 mg/L		TKN mg/L		DIN:OP		DIN (NO3+NH3)				Guess RM		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Batch Comments 1		Batch Comments 2		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Batch Comments 1		Batch Comments 2		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN		load																						NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		103						3/29/06		12:00		0.17		0.023		0.062		0.01				0.29		8		0.18				RM 103-101		YAK-1S		7/11/06		11:30		0.18		0.024		0.052		< 0.01		0.15		8				0.18						Yakima R at Mellis Rd		nr RM 103		7/27/06		12:53		0.2		0.03		0.057		0.04		0.25		8				0.24						Yakima R at Mellis Rd		nr RM 103		8/9/06		10:40		0.19		0.029		0.054		0.04		0.11		8				0.23						Yakima River at Mellis Rd/RM 103				8/14/06		10:15		0.18		0.033		0.05		0.04		0.11		7				0.22						Yakima R at Mellis Rd WDFW acc.						9/19/06		11:12		9/21/06		RM 103								0.24		0.043		0.064		0.03		0.14		6				0.27				Yakima River at RM 103						10/2/06		11:30		10/4/06		EWI								0.33		0.035		0.063		< 0.01		0.13		9				0.33																																								RM		Site		Agency		Q		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		102																												RM 103-101		YAK-1P		7/11/06		11:30		0.18		0.026		0.132		< 0.01		0.25		7				0.18																																																																																																																																																																																																								7/26/04		103.8		Yakima River at Parker, WA		BOR		385.0		0.22		0.034		0.062		0.17		0.18

		101																												RM 103-101		YAK-2S		7/11/06		13:30		0.13		0.024		0.054		< 0.01		0.17		5				0.13																																																														Yakima R nr Wapato WLA  RM 101				8/14/06		11:50		0.17		0.031		0.049		0.03		0.08		6				0.20																																												Yakima R nr Wapato Wildlife Area						10/3/06		9:30		10/5/06		RM 101		EWI						0.31		0.043		0.064		< 0.01		0.18		7				0.31

		100		*YAK100				3/29/06		14:00		0.16		0.024		0.062		< 0.01				0.32		7		0.16				RM 103-101		YAK-2P		7/11/06		13:30		0.06		0.044		0.52		0.02		1.41		2				0.08

		99																												RM 103-101		YAK-3S		7/11/06		15:00		0.13		0.025		0.065		< 0.01		0.24		5				0.13

		98		*YAK098				3/29/06		15:00		0.14		0.021		0.065		< 0.01				0.33		7		0.14				RM 103-101		YAK-3P		7/11/06		15:00		0.14		0.034		0.36		< 0.01		0.85		4				0.14

		97																												RM 103-101		YAK-4S		7/11/06		15:50		0.12		0.025		0.07		< 0.01		0.21		5				0.12

		96																												RM 103-101		YAK-4P		7/11/06		15:50		0.36		0.029		0.87		< 0.01		1.13		12				0.36

		95																												RM 90-87		YAK-5S		7/12/06		11:30		0.03		0.011		0.045		< 0.01		0.16		3				0.03

		94																												RM 90-87		YAK-5P		7/12/06		11:30		0.11		0.044		1.35		< 0.01		3.92		3				0.11

		93		*YAK093				3/29/06		16:00		0.12		0.019		0.056		< 0.01				0.33		6		0.12				RM 90-87		YAK-6S		7/12/06		12:20		0.02		0.009		0.046		< 0.01		0.2		2				0.02

		92																												RM 90-87		YAK-6P		7/12/06		12:20		0.03		0.017		0.4		0.01		2.02		2				0.04						Yakima R DS Buena-Toppenish Rd				7/27/06		14:30		0.14		0.025		0.048		0.04		0.2		7				0.18						Yakima R DS Buena-Toppenish Rd				8/9/06		15:40		0.09		0.024		0.048		0.03		0.1		5				0.12						Yakima R DS Buena-Toppenish Rd		RM 92		8/14/06		13:50		0.09		0.025		0.04		0.03		0.07		5				0.12						Yakima R DS Buena-Toppenish Rd						9/19/06		12:15		9/21/06		RM 92								0.2		0.038		0.063		0.03		0.14		6				0.23				Yakima River at RM 92 EWI						10/2/06		15:40		10/4/06										0.14		0.031		0.052		< 0.01		0.2		5				0.14

		91																												RM 90-87		YAK-7S		7/12/06		14:00		0.01		0.01		0.055		< 0.01		0.21		1				0.01																																																																																																																																																																						Yakima River at RM 92 Grab						10/2/06		15:40		10/4/06										0.14		0.031		0.052		< 0.01		0.11

		90																												RM 90-87		YAK-7P		7/12/06		14:00		0.18		0.037		1.28		< 0.01		5.28		5				0.18																																																																																																																																																																																																								7/27/04		91.2		Yakima River at RM 91 at Zillah, WA		USGS		330.0		0.09		0.022		0.051		0.01		0.19

		89																												RM 90-87		YAK-8S		7/12/06		14:00		0.01		0.011		0.027		< 0.01		0.25		1				0.01						Yakima R nr Zillah		RM 89		7/27/06		15:45		0.13		0.03		0.057		0.05		0.2		6				0.18						Yakima River nr Zillah		RM 89		8/10/06		9:00		0.09		0.018		0.045		0.02		0.11		6				0.11						Yakima River nr Zillah		RM 89		8/15/06		9:40		0.1		0.026		0.044		0.04		0.11		5				0.14						Yakima River near Zillah RM 89						9/19/06		14:16		9/21/06										0.14		0.036		0.058		0.02		0.16		4				0.16				Yakima R nr Zillah  RM 89						10/3/06		11:45		10/5/06		EWI								0.17		0.028		0.044		< 0.01		0.2		6				0.17

		88																												RM 90-87		YAK-8P		7/12/06		14:00		0.19		0.031		0.45		< 0.01		2		6				0.19																																																																																																																																																																						Yakima R nr Zillah  RM 89						10/3/06		11:30		10/5/06		Grab								0.17		0.027		0.054		< 0.01		0.18

		87																												RM 90-87		YAK-9S		7/12/06		15:40		0.02		0.012		0.034		< 0.01		0.23		2				0.02						Yakima R at Keene Prp		RM 87		7/27/06		16:50		0.17		0.031		0.059		0.04		0.23		7				0.21						Yakima R at Keene Prp		RM 87		8/10/06		12:45		0.12		0.02		0.043		0.02		0.1		7				0.14						Yakima R at Keene Prp		RM 87		8/15/06		11:10		0.13		0.023		0.04		0.03		0.14		7				0.16						Yakima R at Keene Prp DS Zillah						9/19/06		15:05		9/21/06		RM 87								0.16		0.035		0.055		0.02		0.14		5				0.18				Yakima at Keene prp ds Zillah						10/3/06		15:45		10/5/06		RM 87  EWI								0.17		0.028		0.046		< 0.01		0.2		6				0.17

		86																												RM 90-87		YAK-9P		7/12/06		15:40		0.66		0.033		0.57		< 0.01		0.3		20				0.66																																																																																																																																																																						Yakima at Keene prp ds Zillah						10/3/06		15:30		10/5/06		RM 87  Grab								0.17		0.029		0.052		< 0.01		0.18

		89.2		Zillah STP				3/29/06		13:05		7.29		4.75		5.15				1.37		2.96								RM 90-87		YAK-9B		7/12/06		16:00		0.02		0.013		0.033		< 0.01		0.17		2				0.02																																																														Zillah STP (treated effluent)				8/15/06		11:40		14.7		6		6.39		0.99		2.94		2																																																																																																																								7/27/04		86.2		Yakima River above East Toppenish Drain near Granger, WA		Estimated		330.3		0.13		0.024		0.05		0.01		0.2

																														RM 90-87		YAK-9C		7/12/06		16:00		0.01		0.011		0.034		< 0.01		0.2		1				0.01

		Wapato Wells						3/28/06		12:10		0.6		0.042		0.87				< 0.01		0.52								RM 90-87		YAK-9SR		7/12/06		15:40		0.02		0.011		0.026		< 0.01		0.19		2				0.02																																																																																																																																																																																																								7/26/04		89.2		Zillah WWTP		WWTP		0.3		12.2		3.969		4.03		0.17		1.31

		Toppenish Wells						3/28/06		14:20		0.26		0.012		0.035				< 0.01		< 0.03																																																																Toppenish groundwater site				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Sunnyside Main Canal at Burke Rd						3/29/06		9:50		0.18		< 0.003		0.058				< 0.01		0.5

				*YAK103		Replicate		3/29/06		13:00		0.14		0.017		0.059		0.01				0.24																																		Replicate		Yakima River nr Zillah		RM 89		7/27/06		15:46		0.13		0.029		0.054		0.04		0.21																																						Replicate		Yakima R DS Buena-Toppenish Rd		RM 92		8/14/06		13:58		0.09		0.024		0.04		0.04		0.09										Replicate		Yakima R at Mellis Rd WDFW acc.						9/19/06		11:12		9/21/06		RM 103								0.25		0.043		0.075		0.02		0.15										Blank						10/3/06		15:00		10/5/06										< 0.01		< 0.003		< 0.01		< 0.01		< 0.03

				BLANK		Blank		3/29/06		8:00		0.01		< 0.003		< 0.01		< 0.01				< 0.03																																		Blank		Blank				7/27/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03										Blank		Blank				8/9/06		10:48		< 0.01		< 0.003		< 0.01		0.01confirmed by rerun		< 0.03																																								N stock solution						9/19/06		16:30		9/21/06										3.42																		Zillah STP						10/3/06		13:00		10/5/06										6.7		5.89		6.02		2.25		4.25

																																																										N Stock Solution				7/27/06		15:00		3.06																		Blank		Blank				8/9/06		17:18		< 0.01		< 0.003		< 0.01		0.02		< 0.03																																								P stock solution						9/19/06		16:30		9/21/06												1.1

																						Parker Q (provisional)		2046																																		P Stock Solution				7/27/06		15:00				1.053																																																																										N+P stock solution						9/19/06		16:30		9/21/06										3.39		0.94

				Log Number		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L																																												N+P Stock Solution				7/27/06		15:00		< 0.01confirmed by rerun		0.92																																																																										Control  DI Water						9/19/06		16:30		9/21/06										< 0.01		< 0.003

				06-A3682		Site 1		8/9/06		10:41		0.22		0.027

				06-A3683		Site 2		8/9/06		15:41		0.09		0.025

		YR Q (provisional)		2046																																																																																																														YR Q (prov)		482																																																																						YR Q (prov)		481.9

		Loads								RM 103		1875		254		684		110		0		3198																																																																																												Loads						RM 103		468		86		130		104		286																																																								Loads												RM 103		857		91		164		0		338

										RM 100		1764		265		684		0		0		3529																																																																																																		RM 101		442		81		127		78		208																																																																				RM 101		805		112		166		0		468

										RM 98		1544		232		717		0		0		3639																																																																																																		RM 92		234		65		104		78		182																																																																				RM 92		364		81		135		0		519

										RM 93		1323		210		618		0		0		3639																																																																																																		RM 89		281		73		124		113		309																																																																				RM 89		442		73		114		0		519

		Zillah STP Q		0.4						Zillah STP		15		10		10		0		3		6																																																																																																		RM 87		366		65		113		84		394																																																																				RM 87		442		73		119		0		519

																																																																																																																		Zillah STP		0.4				Zillah STP		30		12		13		2		6																																																								Zillah STP Q		0.3										Zillah STP		12		11		11		4		8

																																																																																																																								RM 87 - STP		336		53		100		82		388																																																																				RM 87 - STP		429		62		108		-4		512

																																																																																																																								RM 89 + STP		311		85		137		115		315																																																																				RM 89 + STP		454		84		125		4		527

																																																																																																																		YR Q+SVID spill		522



Marie Zuroske:
BuRec lab note:  dilution of 25

Marie Zuroske:
BuRec lab note:  Dilution of 40



														Biomass g/m^2		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		Av chl		AI		Sample ID		RM		Date Sampled		Time Sampled		Date Received		Biomass g/m^2		Av biomass		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		Av chl				QC Field		Sample ID		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2				Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Biomass g/m^2		av biomass		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		av chl		AI

		nr RM 103		Sample No. 1				7/11/06		11:30		7/21/06		63		54		283		255		247		Yakima R at Mellis Rd nr RM 103				8/14/06		10:00		8/23/06		23		22		19		65		66.6666666667		330				Yakima R at Mellis Rd WDFW acc.		9/19/06		11:12		9/21/06		RM 103										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 1		5/675 mL 187 cm2		24		23		10		132		136		172						RM

		nr RM 103		Sample No. 1				7/11/06		11:30		7/21/06				41		227						Yakima R at Mellis Rd nr RM 103		103		8/14/06		10:00		8/23/06		22				18		67						Replicate		Yakima R at Mellis Rd WDFW acc.		9/19/06		11:12		9/21/06		RM 103										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 2		5/675 mL 187 cm2		24				13		128										103		103

		betw RM 103-101		Sample No. 2				7/11/06		13:30		7/21/06		42		12		168		168		250		Yakima R at Mellis Rd nr RM 103		103		8/14/06		10:00		8/23/06		21				20		68								Yakima R DS Buena-Toppenish Rd		9/19/06		12:15		9/21/06		RM 92										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 3		5/675 mL 187 cm2		22				11		147										102		101

		betw RM 103-101		Sample No. 2				7/11/06		13:30		7/21/06				23		168						Yakima R at Wapato WLA nr RM 101		103		8/14/06		11:10		8/23/06		17		16.5555555556		15		95		62.1111111111		267				Yakima River near Zillah RM 89		9/19/06		14:16		9/21/06												Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 1		5/630 mL 187 cm2		33		32		17		251		267		121						101		92

		betw RM 103-101		Sample No. 3				7/11/06		15:00		7/21/06		48		31		221		214		224		Yakima R at Wapato WLA nr RM 101				8/14/06		11:10		8/23/06		15				9		55								Yakima R at Keene Prp DS Zillah		9/19/06		15:05		9/21/06		RM 87										Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 2		5/630 mL 187 cm2		31				14		267										100		89

		betw RM 103-101		Sample No. 3				7/11/06		15:00		7/21/06				31		207						Yakima R at Wapato WLA nr RM 101				8/14/06		11:10		8/23/06		16				7		55								N stock solution		9/19/06		16:30		9/21/06												Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 3		5/630 mL 187 cm2		33				9		283										99		87

		nr RM 101		Sample No. 4				7/11/06		15:50		7/21/06		29		9		64		81.5		356		Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		18				7		46								P stock solution		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 1		5/760 mL 187 cm2		37		36		15		193		215		166						98

		nr RM 101		Sample No. 4				7/11/06		15:50		7/21/06				10		99						Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		20				12		81								N+P stock solution		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 2		5/760 mL 187 cm2		34				19		225										97

		RM 90-87		Sample No. 5				7/12/06		11:30		7/21/06		58		18		316		339.5		171		Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		19				8		67								Control  DI Water		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 3		5/760 mL 187 cm2		36				10		226										96

		RM 90-87		Sample No. 5				7/12/06		11:30		7/21/06				33		363						Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		15				6		45								Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		5/665 mL  187 cm2				12		255				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 1		5/700 mL 187 cm2		35		32		21		146		160		202						95

		RM 90-87		Sample No. 6				7/12/06		12:20		7/21/06		61		30		189		177.5		344		Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		15				7		58						Replicate		Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		Rep 1		5/665 mL  187 cm2		15		243				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 2		5/700 mL 187 cm2		31				27		179										94

		RM 90-87		Sample No. 6				7/12/06		12:20		7/21/06				21		166						Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		14				5		57						Replicate		Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		Rep 2		5/165 mL  187 cm2		53		214				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 3		5/700 mL 187 cm2		31				31		155										93

		RM 90-87		Sample No. 7				7/12/06		14:00		7/21/06		56		33		147		144		389		Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		14		16		9		52		56.3333333333		284																						Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 1		5/780 mL 187 cm2		36		32		20		143		166		191						92

		RM 90-87		Sample No. 7				7/12/06		14:00		7/21/06				21		141						Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		16				1		60																										Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 2		5/780 mL 187 cm2		29				27		186										91

		RM 90-87		Sample No. 8				7/12/06		14:40		7/21/06		103		77		299		304.5		338		Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		18				5		57																										Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 3		5/780 mL 187 cm2		30				38		168										90

		RM 90-87		Sample No. 8				7/12/06		14:40		7/21/06				56		310						Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		12		12.3333333333		2		41		40.6666666667		303																																																						89

		RM 90-87		Sample No. 9				7/12/06		15:40		7/21/06		147		62		193		195		754		Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		12				4		43																																																										88

		RM 90-87		Sample No. 9				7/12/06		15:40		7/21/06				61		197						Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		13				5		38																																																										87

				Sample No. R10				7/11/06		11:30		7/21/06		63		37		201		192		328		Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		19		18.5		7		56		61.5		301

				Sample No. R10				7/11/06		11:30		7/21/06				36		183						Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		18				4		67

				Sample No. R11				7/11/06		13:30		7/21/06		43		29		165		149.5		288		Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		1 Final wt verified				8		56

				Sample No. R11				7/11/06		13:30		7/21/06				30		134

				Sample No. R12				7/11/06		15:00		7/21/06		48		25		164		149		322

				Sample No. R12				7/12/06		15:00		7/21/06				19		134

				Sample No. R13				7/12/06		15:50		7/21/06		29		8		81		74.5		389

				Sample No. R13				7/12/06		15:50		7/21/06				9		68

				Sample No. R14				7/12/06		15:40		7/21/06		137		52		182		189.5		723

				Sample No. R14				7/12/06		15:40		7/21/06				61		197

																								Median Wapato										16				7		57				267
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charts

		Spatial Differences:  Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus										Ortho phosphate, ammonia, and nitrate+nitrite										Redfield ratios                                  (Y axes scaled to 0.432 N : 0.060 P or 7.2:1)

		Spatial Differences: Nutrient Concentrations

		Zillah STP at RM 89.2, treated effluent on Aug 15 (mg/L):								NO3+2		Ortho-P		T-Phos		NH3-Diss		TKN

										14.7		6		6.39		0.99		2.94

		Zillah STP at RM 89.2, treated effluent on Oct 4 (mg/L):								NO3+2		Ortho-P		T-Phos		NH3-Diss		TKN

										6.7		5.89		6.02		2.25		4.25

		Relative Proportions of TP and OP Concentrations

		Temporal Differences: Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus																Ortho phosphate, ammonia, and nitrate+nitrite

		Temporal Differences: Nutrient Concentrations

		RM 89.2 treated effluent from Zillah STP.

				NO3+2		Ortho-P		T-Phos		NH3		TKN

		Mar 29		7.29		4.75		5.15		1.37		2.96

		Aug 15		14.7		6		6.39		0.99		2.94

		Oct 4		6.7		5.89		6.02		2.25		4.25

		Nutrient Loads

																										Measured vs. calculated

																										Aug 14-15 (lb/day)

																												RM 87		RM 89 +inflows

																										NO3+2		366		343

																										OP		65		85

																										TP		113		149

																										NH3		84		115

																										TKN		394		350

																										Oct 3-4 (lb/day)

																												RM 87		RM 89 + STP

																										NO3+2		442		454

																										OP		73		73

																										TP		119		125

																										NH3		0		0

																										TKN		519		527

		Note:  Buena Irrigation District diversion, at RM 97, diverts approx 8 cfs beginning Apr 15, increasing to 20 cfs in Jul and Aug, decreasing to 8 cfs by October.

		Roza Wasteway #3 at ~ RM 97.8 spilled: Jul 11 beginning w/ 50 cfs at 0600 declining over the day, turning off at 1715; on Oct 2, 25 cfs at 1600; and on Oct 4, 15 cfs at 0800.

		Sunnyside Wasteway at RM 89.2 (next to Zillah STP) spilled ~ 40 cfs Aug. 13-14.

		JD 14.6:  Median loads, 2003 irr. season were 1.2 lb/day NO3, 1.0 lb/day TP, and 1.9 lb/day TKN. Median conc. were 0.21 mg/L NO3+2, 0.16 mg/L TP, and 0.38 mg/L TKN.

		Algal Biomass and Nutrient Concentrations

		Algal Biomass and Autrotrophic Index										Nuisance threasholds:  chl a 100-150 mg/m2 (dashed grey line), AI index 100 (black line)

		Temporal Differences:  Chl a and AFDM

		Spatial Differences:  Nutrient Concentrations in Surface Water and Pore Water

																				R1RBT		Site 1		Near RM 103. Top of riffle, RB.

																				R2RBT		Site 2		Top of riffle, RB.

																				R3RBT		Site 3		Top of riffle, RB.

																				R4B		Site 4		Bottom of riffle in potential hyporheic inflow area, water percolating through gravel bar

																				R5RBT		Site 5		1st riffle ds Zillah-Topp bridge, RB, top of riffle.

																				R5LBT		Site 6		Same riffle as # 5 but LB, also top of riffle.

																				R6LBT		Site 7		Top of riffle.  Lots of diatoms.

																				R6LBL		Site 8		Same riffle as site 7, about 100 ft ds of site 7, mid-length of riffle.  Patchy fil. green algae.

																				NR7RB		Site 9		RB ds of Zillah STP; effluent coming in on LB.  One big mat of diatoms.  Smaller rocks than previous sites (gravel not cobble).
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		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

TP Concentrations in Surface Water (SW) and Pore Water (PW)

0.052

0.132

0.054

0.52

0.065

0.36

0.07

0.87

0.045

1.35

0.046

0.4

0.055

1.28

0.027

0.45

0.034

0.57



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

OP Concentrations in Surface Water (SW) and Pore Water (PW)

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87



TKN

TKN

TP

TP

Approx. river mile

mg/L

Jul 11-12, 2006 grab samples at 
RM 103-101 and 90-87

0.15

0.052

0.17

0.24

0.054

0.065

0.21

0.07

0.16

0.2

0.045

0.046

0.21

0.25

0.055

0.027

0.23

0.034



		103		103		103		103		0.18

		102		102		102		102		0.13		0.13

		101		101		101		101		0.12

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91		0.03		0.02

		90		90		90		90		0.01		0.01

		89		89		89		89		0.02

		88		88		88		88

		87		87		87		87



&A

Page &P

OP

OP

NH3

NH3

NO3+2

NO3+2

Approx. River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Jul 11-12 grab samples at 
RM 103-101 and 90-87

0.024

0

0.024

0.025

0

0

0.025

0

0.011

0.009

0

0

0.01

0.011

0

0

0.012

0



		17.3		16.5

		22.5		26

		32.5		34

		23		27



SWL

GWL

Site number

cm?

Surface Water Level (SWL) and Ground Water Level (GWL)



		-0.08

		0.35

		0.15

		0.4



PW

Site number

VHG (cm)

Vertical Head Gradient 
(Surface water level - ground water level) / estimated depth of drive pt (10 cm)



		103		103

		102		102		0.13		0.025

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91		0.02		0.009

		90		90		0.01		0.011

		89		89



DIN

OP

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Jul 11-12, DIN relative to OP

0.18

0.024

0.13

0.024

0.12

0.025

0.03

0.011

0.01

0.01

0.02

0.012



		RM 89

		Zillah STP

		SVID WW



Zillah reach TKN loads (lbs/day), Aug 14-15, 2006

309.4938

5.9512786667

34.496



		RM 89

		Zillah STP

		SVID WW



Zillah reach TP loads (lbs/day), Aug 14-15, 2006

123.79752

12.934922

11.858



		RM 89

		Zillah STP



Zillah reach TKN loads (lbs/day), Oct 3-4, 2006

519.4882

7.8394555556



		RM 89

		Zillah STP



Zillah reach TP loads (lbs/day), Oct 3-4, 2006

114.287404

11.1043582222



		RM 89

		Zillah STP



Zillah reach OP loads (lbs/day), Oct 3-4, 2006
(no data from RSBOJC)

72.728348

10.8645631111



		103		103		330

		102		102

		101		101		266.5474060823

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		284.0236686391

		91		91

		90		90

		89		89		303.2786885246

		88		88

		87		87		300.8130081301



chl a

AFDM

AI

River Mile

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Aug 14-15, 2006 algal biomass, 
RM 103, 101, 92, 89, 87

66.6666666667

22

62.1111111111

16

56.3333333333

18

40.6666666667

12

61.5

19



		nr RM 103		nr RM 103		247.0588235294

		nr RM 103		nr RM 103		250

		betw RM 103-101		betw RM 103-101		224.2990654206

		betw RM 103-101		betw RM 103-101		355.8282208589

		betw RM 103-101		betw RM 103-101		170.8394698085

		betw RM 103-101		betw RM 103-101		343.661971831

		nr RM 101		nr RM 101		388.8888888889

		nr RM 101		nr RM 101		338.2594417077

		RM 90-87		RM 90-87		753.8461538462



chl a

AFDM

AI

RM 103-101                             RM 90-87

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Jul 11-12, 2006 algal biomass, 
RM 103-101, and 90-87

255

63

168

42

214

48

81.5

29

339.5

58

177.5

61

144

56

304.5

103

195

147



		103		103		171.9901719902

		102		102

		101		101		121.0986267166

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		166.149068323

		91		91

		90		90

		89		89		202.0833333333

		88		88

		87		87		191.1468812877



chl a

AFDM

AI

River Mile

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Oct 2-3, 2006 algal biomass, 
RM 103, 101, 92,89, 87

135.6666666667

23.3333333333

267

32.3333333333

214.6666666667

35.6666666667

160

32.3333333333

165.6666666667

31.6666666667



		38805

		38909

		38910

		38925

		38938

		38939

		38943

		38944

		38979

		38992

		38993



cfs

Q at Parker, provisional data

2046

504

556

489

440

463

500

482

601

517

476



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87

		86		86



TP

OP

mg/L

March 29, 2006 TP and OP concentrations

0.062

0.023

0.062

0.024

0.065

0.021

0.056

0.019



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87



TP

OP

TP

OP

mg/L

Jul 11-12, 2006 TP and OP concentrations

0.052

0.024

0.054

0.024

0.065

0.025

0.07

0.025

0.045

0.011

0.046

0.009

0.055

0.01

0.027

0.011

0.034

0.012



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Jul 27, 2006 TP and OP concentrations

0.054

0.03

0.048

0.025

0.045

0.03

0.043

0.031



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Aug 9-10, 2006 TP and OP concentrations

0.054

0.029

0.048

0.024

0.045

0.018

0.043

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Aug 14-15, 2006 TP and OP concentrations

0.05

0.033

0.049

0.031

0.04

0.025

0.044

0.026

0.04

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Sept 19, 2006 TP and OP concentrations

0.064

0.043

0.063

0.038

0.058

0.036

0.055

0.035



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Oct 2-3, 2006 TP and OP concentrations

0.063

0.035

0.064

0.043

0.052

0.031

0.044

0.028

0.046

0.028



		38805		38805		0.16

		38909		38909		0.12

		38925		38925

		38938		38938

		38943		38943		0.17

		38979		38979

		38992		38992		0.31



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 101 (and nearby)

0.024

0

0.025

0

0.031

0.03

0.043

0



		38805		38805		0.12

		38909		38909

		38925		38925		0.14

		38938		38938		0.09

		38943		38943		0.09

		38979		38979		0.2

		38992		38992		0.14



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 92 (except in March, RM 93)

0.019

0

0.025

0.04

0.024

0.03

0.025

0.03

0.038

0.03

0.031

0



		38805		38805

		38909		38909		0.01

		38925		38925		0.13

		38938		38938		0.09

		38943		38943		0.1

		38979		38979		0.14

		38992		38992		0.17



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 89 (except RM 89.2 on Jul 12)

0.01

0

0.03

0.05

0.018

0.02

0.026

0.04

0.036

0.02

0.028

0



		38805		38805

		38909		38909

		38925		38925		0.17

		38938		38938		0.12

		38943		38943		0.13

		38979		38979		0.16

		38992		38992		0.17

				0



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 87

0.031

0.04

0.02

0.02

0.023

0.03

0.035

0.02

0.028

0



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		12.3586711111

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 NO3+2 Loads

857.15553

805.20671

39.0775

363.64174

441.56497

441.56497



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		29.7563933333

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 TKN Loads

337.66733

467.53938

26.95

519.4882

519.4882

519.4882



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

lb/day

Oct 2-3 OP Loads
(no data for Roza WW)

90.910435

111.689963

80.520671

72.728348

10.8645631111

72.728348



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		32.34

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 NO3+2 Loads

467.6364

441.6566

233.8182

29.7563933333

281.358

365.7654



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		34.496

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 TKN Loads

285.7778

207.8384

181.8586

5.9512786667

309.4938

393.9012



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		11.858

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 TP Loads

129.899

127.30102

103.9192

12.934922

123.79752

112.5432



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

lb/day

Aug 14-15 OP Loads
(no data for SVID WW)

85.73334

80.53738

64.9495

12.1454666667

73.15308

64.71234



		RM 89

		Zillah STP



Zillah reach NO3+2 loads (lbs/day), Oct 3-4, 2006

441.56497

12.3586711111



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		11.1043582222

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 TP Loads

163.638783

166.236224

7.95025

135.066932

114.287404

119.482286



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



&A

Page &P

SW

PW

chl a

Site number

NO3+2 (mg/L)

chl a (mg/m2)

NO3+2 concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

OP(mg/L)

chl a (mg/m2)

orthoP concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

TKN (mg/L)

chl a (mg/m2)

TKN concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.15

0.25

0.13

1.41

0.13

0.85

0.12

1.13

0.16

3.92

0.2

2.02

0.21

5.28

0.25

2

0.23

0.3



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

TP(mg/L)

chl a (mg/m2)

TP concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.052

0.132

0.054

0.52

0.025

0.36

0.07

0.87

0.045

1.35

0.046

0.4

0.055

1.28

0.027

0.45

0.034

0.57



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

NH3 (mg/L)

chl a (mg/m2)

NH3 concentrations in pore water (pw) and surface water (sw), and chl a conc.

0

0

0

0.02

0

0

0

0

0

0

0

0.01

0

0

0

0

0

0



		103		103		103		103		103		103

		102		102		102		102		102		102		5.2

		101		101		101		101		101		101

		100		100		100		100		100		100

		99		99		99		99		99		99

		98		98		98		98		98		98

		97		97		97		97		97		97

		96		96		96		96		96		96

		95		95		95		95		95		95

		94		94		94		94		94		94

		93		93		93		93		93		93

		92		92		92		92		92		92

		91		91		91		91		91		91		2.2222222222

		90		90		90		90		90		90		0.9090909091

		89		89		89		89		89		89

		88		88		88		88		88		88

		87		87		87		87		87		87

		86		86		86		86		86		86



March

mid Jul

late Jul

Aug

Sept

Oct

mid Jul

river mile

DIN (mg/L):SRP (mg/L)

DIN:SRP

7.8260869565

7.5

8

7.9310344828

6.6666666667

9.4285714286

5.4166666667

4.8

6.4516129032
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6.6666666667

6.6666666667

6.3157894737

7.2

5

4.8
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2.7272727273

1

1.6666666667

6

6.1111111111

5.3846153846

6.0714285714

6.7741935484

7

6.9565217391

6.0714285714



		Zillah Reach Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus										Ortho phosphate, ammonia, and nitrate+nitrite

		Table 1.  Groundwater Samples.

		Loacation				Date		Time		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		Wapato wells, RM 101				3/28/06		12:10		0.60		0.042		0.87		< 0.01		0.52

		Toppenish wells, RM 92				3/28/06		14:20		0.26		0.012		0.035		< 0.01		< 0.03

		Toppenish wells, RM 92				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Table 2. Treated effluent nutrient concentrations from Zillah STP at RM 89.2.

				NO3+2		Ortho-P		T-Phos		NH3		TKN

		Mar 29		7.29		4.75		5.15		1.37		2.96

		Aug 15		14.7		6.00		6.39		0.99		2.94

		Oct 4		6.7		5.89		6.02		2.25		4.25
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NH3 & OP were nondetec at SS Canal
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River Mile
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0.035

0

0.043

0

0.031

0

0.028

0

0.028

0



		Surface water nutrient concentrations

																Marie's view:  NO3 & OP were usually higher in concentration at the top of the reach than near the bottom of the reach, sometimes by quite a bit.  TP was also higher at the top but not by much.  TKN and NH3 had no consistent pattern.

		Algal Biomass and Nutrient Concentrations

																						Marie's view:

																						Algal biomass did not increase

																						with increasing concentrations.

																						Kurt has explained the Redfield ratios strongly indicate that the decline in NO3 and OP are due to uptake by algae.  Yet algal biomass is not consistently lower (or higher) near the bottom of the reach than at the top.  From discussion at The Dalles, eith

																						The Aug chl a data are suspect but

																						support what the photos show:

																						much less biomass in Aug than

																						in July.

																						Algal biomass did not increase

																						w/ increased NO3 concentrations.

																						Algal biomass did follow a

																						similar pattern to OP conc but it's

																						a weak pattern.

		Porewater vs. surface water

																				Since we didn't measure depth of drive pt,

																				won't be able to use gradient data.  If 5 cm is

																				correct, river was unexpected gaining in

																				upper portion of reach.

		The 2 samples from bottom of riffles had										No consistent pattern in PW OP between

		much higher NO3 PW conc. than top of riffles.										top & bottom of riffle, or LB/RB.

		No LB/RB pattern.

																				At RM 92 (which Stanford found to be a

																				gaining area), Aug. NO3 conc.of gw in well nr

																				river was similar to RB hyporheic sample

																				nr RM 91 (but LB was much lower.)

																				At RM 92, OP conc. of gw in well near river

																				was much lower than in hyporheic RB sample

																				but only a little lower than LB sample.

																				In March, why would conc. at RM 101 be so

																				much higher than at RM 92?
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Jul 11-12 algal biomass and SW NO3+2 conc.
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		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Aug 14-15 algal biomass (suspect data) and NO3+2 conc.

66.6666666667

0.18

62.1111111111

0.17

56.3333333333

0.09

40.6666666667

0.1

61.5

0.13



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Oct 2-3 algal biomass and NO3+2 conc.

135.6666666667

0.33

267

0.31

214.6666666667

0.14

160

0.17

165.6666666667

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                             RM  90-87

RM 103-101                        RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and SW OP conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.024

168

0.024

214

0.025

81.5

0.025

339.5

0.011

177.5

0.009

144

0.01

304.5

0.011

195

0.012

chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Aug 14-15 algal biomass (suspect data) and OP conc.

66.6666666667

0.033

62.1111111111

0.031

56.3333333333

0.025

40.6666666667

0.026

61.5

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Oct 2-3 algal biomass and OP conc.

135.6666666667

0.035

267

0.043

214.6666666667

0.031

160

0.028

165.6666666667

0.028



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



&A

Page &P

SW

PW

Site number

mg/L

NO3+2 Concentrations in Surface Water (SW) and Pore Water (PW)

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

OP Concentrations in Surface Water (SW) and Pore Water (PW)

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		R1RBT

		R2RBT

		R3RBT

		R4B



PW

Site number

VHG (cm)

Vertical Head Gradient 
(Surface water level - ground water level) / estimated depth of drive pt (5 cm)

-0.16

0.7

0.3

0.8



		Wapato wells,  RM 101		Wapato wells,  RM 101

		Toppenish wells, RM 92		Toppenish wells, RM 92



28-Mar

9-Aug

mg/L

Ground water NO3+2 conc.

0.6

0.26

0.09



		Wapato wells,  RM 101		Wapato wells,  RM 101

		Toppenish wells, RM 92		Toppenish wells, RM 92



28-Mar

9-Aug

mg/L

Ground water OP conc.

0.042

0.012

0.014



		103		nr RM 103

		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87



RM 103-101                         RM  90-87

chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and PW NO3+2 conc.

255

0.18

168

0.06

214

0.14

81.5

0.36

339.5

0.11

177.5

0.03

144

0.18

304.5

0.19

195

0.66



		103		nr RM 103

		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87



RM 103-101                         RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and PW OP conc.

255

0.026

168

0.044

214

0.034

81.5

0.029

339.5

0.044

177.5

0.017

144

0.037

304.5

0.031

195

0.033



		Table 1.  EWI vs. Grab Samples on Oct 3 at RM 92, 89, and 87.

				NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN       mg/L		Sampling Method

		RM 92		0.14		0.031		0.052		< 0.01		0.20		EWI

				0.14		0.031		0.052		< 0.01		0.11		Grab

		RM 89		0.17		0.028		0.044		< 0.01		0.20		EWI

				0.17		0.027		0.054		< 0.01		0.18		Grab

		RM 87		0.17		0.028		0.046		< 0.01		0.20		EWI

				0.17		0.029		0.052		< 0.01		0.18		Grab

		Table 2.  Ground Water Samples.

		Loacation				Date		Time		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		Wapato wells,  RM 101				3/28/06		12:10		0.6		0.042		0.87		< 0.01		0.52

		Toppenish wells, RM 92				3/28/06		14:20		0.26		0.012		0.035		< 0.01		< 0.03

		Toppenish wells, RM 92				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Table 3.  Filtered in the field (at Portland) vs. filtered by the lab.

		Lab filtered		RM 103		8/9/06		10:40		0.19		0.029

		Field filtered		RM 103		8/9/06		10:41		0.22		0.027

		Lab filtered		RM 92?		8/9/06		15:40		0.09		0.024

		Field filtered		RM 92?		8/9/06		15:41		0.09		0.025

		Table 4. QC Samples.

		RM		QC Field		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		103				3/29/06		12:00		0.17		0.023		0.062		0.01		0.29

		103		Replicate		3/29/06		13:00		0.14		0.017		0.059		0.01		0.24

		89				7/27/06		15:45		0.13		0.030		0.057		0.05		0.20

		89		Replicate		7/27/06		15:46		0.13		0.029		0.054		0.04		0.21

		92				8/14/06		13:50		0.09		0.025		0.040		0.03		0.07

		92		Replicate		8/14/06		13:58		0.09		0.024		0.040		0.04		0.09

		103				9/19/06		11:12		0.24		0.043		0.064		0.03		0.14

		103		Replicate		9/19/06		11:12		0.25		0.043		0.075		0.02		0.15

				Blank		3/29/06		8:00		0.01		< 0.003		< 0.01		< 0.01		< 0.03

				Blank		7/27/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03

				Blank		8/9/06		10:48		< 0.01		< 0.003		< 0.01		0.01		< 0.03

				Blank		8/9/06		17:18		< 0.01		< 0.003		< 0.01		0.02		< 0.03

				Blank		10/3/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03



Confirmed by rerun.



		Mean daily discharge at Parker:  provisional data from USBR

				Q (cfs)

		29-Mar		2046

		11-Jul		504

		12-Jul		556

		27-Jul		489

		9-Aug		440

		10-Aug		463

		14-Aug		500

		15-Aug		482

		19-Sep		601

		2-Oct		517

		3-Oct		476

		26-Jul-04		380





		Sample No.		1		2		3		4

		SW water level		17.3		22.5		32.5		23.0

		GW water level		16.5		26.0		34.0		27.0

		GW head diff		-0.8		3.5		1.5		4.0

		SW SC		94		94		94		94

		GW SC		97		98		91		93

		SW Temp		17.4		nd		19.8		20.2

		GW Temp		nd		nd		24.5		24.4

		SW DO		11.36		11.8		11.9		11.9

		GW DO		nd		6.02		6.8		5.2

		SW pH		8.15		8.15		8.3		8.6

		GW pH		nd		5.6		7		7.5

		Vertical head gradient?		-0.16		0.7		0.3		0.8		if 5 cm

				-0.08		0.35		0.15		0.4		if 10 cm





				Guess RM		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN		av chl a				Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN		DIN:SRP		DIN:SRP		av chl a

		103		nr RM 103		YAK-1S		7/11/06		11:30		0.18		0.024		0.052		< 0.01		0.15		0.18		255																						8						nr RM 103

		102		RM 103-101		YAK-2S		7/11/06		13:30		0.13		0.024		0.054		< 0.01		0.17		0.13		168		RM 103-101		YAK-3S		7/11/06		15:00		0.13		0.025		0.065		< 0.01		0.24		0.13		5		5		81.5		nr RM 103

		101		nr RM 101		YAK-4S		7/11/06		15:50		0.12		0.025		0.07		< 0.01		0.21		0.12		214																						5						betw RM 103-101

		100																																																		betw RM 103-101

		99																																																		betw RM 103-101

		98																																																		betw RM 103-101

		97																																																		nr RM 101

		96																																																		nr RM 101

		95																																																		RM 90-87

		94																																																		RM 90-87

		93																																																		RM 90-87

		92																																																		RM 90-87

		91		nr RM 91		YAK-5S		7/12/06		11:30		0.03		0.011		0.045		< 0.01		0.16		0.03		339.5		nr RM 91		YAK-6S		7/12/06		12:20		0.02		0.009		0.046		< 0.01		0.2		0.02		3		2		304.5		RM 90-87

		90		nr RM 90		YAK-7S		7/12/06		14:00		0.01		0.01		0.055		< 0.01		0.21		0.01		177.5		nr RM 90		YAK-8S		7/12/06		14:00		0.01		0.011		0.027		< 0.01		0.25		0.01		1		1		195		RM 90-87

		89		nr RM 89		YAK-9S		7/12/06		15:40		0.02		0.012		0.034		< 0.01		0.23		0.02		144																						2						RM 90-87

		88																																																		RM 90-87

		87																																																		RM 90-87

																																																				RM 90-87

				RM 90-87		YAK-9B		7/12/06		16:00		0.02		0.013		0.033		< 0.01		0.17		0.02

				RM 90-87		YAK-9C		7/12/06		16:00		0.01		0.011		0.034		< 0.01		0.2		0.01

				RM 90-87		YAK-9SR		7/12/06		15:40		0.02		0.011		0.026		< 0.01		0.19		0.02

																												Av chl		AI

		nr RM 103 R1RBT		nr RM 103		YAK-1P		7/11/06		11:30		0.18		0.026		0.132		< 0.01		0.25								255		247

		RM 103-101 R2RBT		RM 103-101		YAK-2P		7/11/06		13:30		0.06		0.044		0.52		0.02		1.41								168		250

		RM 103-101 R3RBT		RM 103-101		YAK-3P		7/11/06		15:00		0.14		0.034		0.36		< 0.01		0.85								214		224

		nr RM 101 R4B		nr RM 101		YAK-4P		7/11/06		15:50		0.36		0.029		0.87		< 0.01		1.13								82		356

		RM 91 R5RBT		RM 91		YAK-5P		7/12/06		11:30		0.11		0.044		1.35		< 0.01		3.92								340		171

		RM 91 R5LBT		RM 91		YAK-6P		7/12/06		12:20		0.03		0.017		0.4		0.01		2.02								178		344

		nr RM 90? R6LBT		nr RM 90?		YAK-7P		7/12/06		14:00		0.18		0.037		1.28		< 0.01		5.28								144		389

		nr RM 90? R6LBL		nr RM 90?		YAK-8P		7/12/06		14:00		0.19		0.031		0.45		< 0.01		2								305		338

		nr RM 89 NR7RB		RM 89		YAK-9P		7/12/06		15:40		0.66		0.033		0.57		< 0.01		0.3								195		754

		Loads

				Q		RM		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		YR		504		103		489		65		141		0		407

		RozaWW		50		102		353		65		147		0		462

		Buena		-20		101		326		68		190		0		570

		YR + 50 - 20		574		100

						99

						98

						97

						96

						95

						94

						93

						92

						91

						90		93		34		139		0		495

						89		31		31		170		0		650

						88		62		37		105		0		712

						87

						RM 97.8 Roza WW spill		78				16				54

						RM 97 Buena diversion		-13		-3		-8		0		-23		used RM 101 for estimated load at RM 97





		

						NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		29-Mar

				103		1875		254		684		110		3198

				102

				101

				100		1764		265		684		0		3529

				99

				98		1544		232		717		0		3639

				97

				96

				95

				94

				93		1323		210		618		0		3639

				92

				91

				90

				89												15		10		10		3		6		Zillah STP

				88

				87

		11-Jul		RM		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

				103		489		65		141		0		407

				102		353		65		147		0		462

				101		326		68		190		0		570

				100

				99

				98												78		0		16		0		54		RM 97.8 Roza WW spill

				97												-13		-3		-8		0		-23		RM 97 Buena diversion

				96

				95

				94

				93

				92

				91

				90		93		34		139		0		495

				89		31		31		170		0		650

				88		62		37		105		0		712

				87

		15-Aug

				103		468		86		130		104		286

				102

				101		442		81		127		78		208

				100

				99

				98

				97												-13		-3		-8		0		-23

				96

				95

				94

				93

				92		234		65		104		78		182

				91

				90

				89		281		73		124		113		309		30		12		13		2		6		Zillah STP

				88

				87		366		65		113		84		394

		2-Oct

				103		857		91		164		0		338

				102

				101		805		112		166		0		468

				100

				99

				98												39		0		8		0		27		Roza WW 97.8

				97												-5		-1		-3		0		-9		Buena

				96

				95

				94

				93

				92		364		81		135		0		519

				91

				90

				89		442		73		114		0		519		12		11		11		4		8		Zillah STP

				88

				87		442		73		119		0		519



&L&"Arial,Bold"&12Nutrient loads, Zillah reach, 2006
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Returns/withdrawl
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Mar 29 TP loads



		



Returns/withdrawl

Mainstem

River Mile
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Mar 29 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 TP loads



		



Mainstem

Returns/withdrawl

River Mile

lb/day

Jul 11 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 TKN loads



		Sample ID		Q		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		YR Q (prov)		482

		Loads						RM 103		468		86		130		104		286

								RM 101		442		81		127		78		208

								RM 92		234		65		104		78		182

								RM 89		281		73		124		113		309

								RM 87		366		65		113		84		394

		Zillah STP		0.4				Zillah STP		30		12		13		2		6

								RM 87 - STP		336		53		100		82		388

								RM 89 + STP		311		85		137		115		315

		SVID Spill		40						0.150				0.055				0.160		median 04 conc SS Canal mile 0.6

								SVID WW		32				12				34		load

										median

		YR Q+SVID spill		522





				Site		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

				RM 103		857		91		164		0		338

				RM 101		805		112		166		0		468

				RM 92		364		81		135		0		519

				RM 89		442		73		114		0		519

				RM 87		442		73		119		0		519

				Zillah STP		12		11		11		4		8

				Roza WW

				Roza Canal		0.290				0.059				0.200		median 04 conc Roza mile 4.95

		Q (cfs)		25		39				8				27





		RM		Site		QC Field		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		NH3 mg/L		TKN mg/L		DIN:OP		DIN (NO3+NH3)				Guess RM		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Batch Comments 1		Batch Comments 2		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Batch Comments 1		Batch Comments 2		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN		load																						NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		103						3/29/06		12:00		0.17		0.023		0.062		0.01				0.29		8		0.18				RM 103-101		YAK-1S		7/11/06		11:30		0.18		0.024		0.052		< 0.01		0.15		8				0.18						Yakima R at Mellis Rd		nr RM 103		7/27/06		12:53		0.2		0.03		0.057		0.04		0.25		8				0.24						Yakima R at Mellis Rd		nr RM 103		8/9/06		10:40		0.19		0.029		0.054		0.04		0.11		8				0.23						Yakima River at Mellis Rd/RM 103				8/14/06		10:15		0.18		0.033		0.05		0.04		0.11		7				0.22						Yakima R at Mellis Rd WDFW acc.						9/19/06		11:12		9/21/06		RM 103								0.24		0.043		0.064		0.03		0.14		6				0.27				Yakima River at RM 103						10/2/06		11:30		10/4/06		EWI								0.33		0.035		0.063		< 0.01		0.13		9				0.33																																								RM		Site		Agency		Q		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		102																												RM 103-101		YAK-1P		7/11/06		11:30		0.18		0.026		0.132		< 0.01		0.25		7				0.18																																																																																																																																																																																																								7/26/04		103.8		Yakima River at Parker, WA		BOR		385.0		0.22		0.034		0.062		0.17		0.18

		101																												RM 103-101		YAK-2S		7/11/06		13:30		0.13		0.024		0.054		< 0.01		0.17		5				0.13																																																														Yakima R nr Wapato WLA  RM 101				8/14/06		11:50		0.17		0.031		0.049		0.03		0.08		6				0.20																																												Yakima R nr Wapato Wildlife Area						10/3/06		9:30		10/5/06		RM 101		EWI						0.31		0.043		0.064		< 0.01		0.18		7				0.31

		100		*YAK100				3/29/06		14:00		0.16		0.024		0.062		< 0.01				0.32		7		0.16				RM 103-101		YAK-2P		7/11/06		13:30		0.06		0.044		0.52		0.02		1.41		2				0.08

		99																												RM 103-101		YAK-3S		7/11/06		15:00		0.13		0.025		0.065		< 0.01		0.24		5				0.13

		98		*YAK098				3/29/06		15:00		0.14		0.021		0.065		< 0.01				0.33		7		0.14				RM 103-101		YAK-3P		7/11/06		15:00		0.14		0.034		0.36		< 0.01		0.85		4				0.14

		97																												RM 103-101		YAK-4S		7/11/06		15:50		0.12		0.025		0.07		< 0.01		0.21		5				0.12

		96																												RM 103-101		YAK-4P		7/11/06		15:50		0.36		0.029		0.87		< 0.01		1.13		12				0.36

		95																												RM 90-87		YAK-5S		7/12/06		11:30		0.03		0.011		0.045		< 0.01		0.16		3				0.03

		94																												RM 90-87		YAK-5P		7/12/06		11:30		0.11		0.044		1.35		< 0.01		3.92		3				0.11

		93		*YAK093				3/29/06		16:00		0.12		0.019		0.056		< 0.01				0.33		6		0.12				RM 90-87		YAK-6S		7/12/06		12:20		0.02		0.009		0.046		< 0.01		0.2		2				0.02

		92																												RM 90-87		YAK-6P		7/12/06		12:20		0.03		0.017		0.4		0.01		2.02		2				0.04						Yakima R DS Buena-Toppenish Rd				7/27/06		14:30		0.14		0.025		0.048		0.04		0.2		7				0.18						Yakima R DS Buena-Toppenish Rd				8/9/06		15:40		0.09		0.024		0.048		0.03		0.1		5				0.12						Yakima R DS Buena-Toppenish Rd		RM 92		8/14/06		13:50		0.09		0.025		0.04		0.03		0.07		5				0.12						Yakima R DS Buena-Toppenish Rd						9/19/06		12:15		9/21/06		RM 92								0.2		0.038		0.063		0.03		0.14		6				0.23				Yakima River at RM 92 EWI						10/2/06		15:40		10/4/06										0.14		0.031		0.052		< 0.01		0.2		5				0.14

		91																												RM 90-87		YAK-7S		7/12/06		14:00		0.01		0.01		0.055		< 0.01		0.21		1				0.01																																																																																																																																																																						Yakima River at RM 92 Grab						10/2/06		15:40		10/4/06										0.14		0.031		0.052		< 0.01		0.11

		90																												RM 90-87		YAK-7P		7/12/06		14:00		0.18		0.037		1.28		< 0.01		5.28		5				0.18																																																																																																																																																																																																								7/27/04		91.2		Yakima River at RM 91 at Zillah, WA		USGS		330.0		0.09		0.022		0.051		0.01		0.19

		89																												RM 90-87		YAK-8S		7/12/06		14:00		0.01		0.011		0.027		< 0.01		0.25		1				0.01						Yakima R nr Zillah		RM 89		7/27/06		15:45		0.13		0.03		0.057		0.05		0.2		6				0.18						Yakima River nr Zillah		RM 89		8/10/06		9:00		0.09		0.018		0.045		0.02		0.11		6				0.11						Yakima River nr Zillah		RM 89		8/15/06		9:40		0.1		0.026		0.044		0.04		0.11		5				0.14						Yakima River near Zillah RM 89						9/19/06		14:16		9/21/06										0.14		0.036		0.058		0.02		0.16		4				0.16				Yakima R nr Zillah  RM 89						10/3/06		11:45		10/5/06		EWI								0.17		0.028		0.044		< 0.01		0.2		6				0.17

		88																												RM 90-87		YAK-8P		7/12/06		14:00		0.19		0.031		0.45		< 0.01		2		6				0.19																																																																																																																																																																						Yakima R nr Zillah  RM 89						10/3/06		11:30		10/5/06		Grab								0.17		0.027		0.054		< 0.01		0.18

		87																												RM 90-87		YAK-9S		7/12/06		15:40		0.02		0.012		0.034		< 0.01		0.23		2				0.02						Yakima R at Keene Prp		RM 87		7/27/06		16:50		0.17		0.031		0.059		0.04		0.23		7				0.21						Yakima R at Keene Prp		RM 87		8/10/06		12:45		0.12		0.02		0.043		0.02		0.1		7				0.14						Yakima R at Keene Prp		RM 87		8/15/06		11:10		0.13		0.023		0.04		0.03		0.14		7				0.16						Yakima R at Keene Prp DS Zillah						9/19/06		15:05		9/21/06		RM 87								0.16		0.035		0.055		0.02		0.14		5				0.18				Yakima at Keene prp ds Zillah						10/3/06		15:45		10/5/06		RM 87  EWI								0.17		0.028		0.046		< 0.01		0.2		6				0.17

		86																												RM 90-87		YAK-9P		7/12/06		15:40		0.66		0.033		0.57		< 0.01		0.3		20				0.66																																																																																																																																																																						Yakima at Keene prp ds Zillah						10/3/06		15:30		10/5/06		RM 87  Grab								0.17		0.029		0.052		< 0.01		0.18

		89.2		Zillah STP				3/29/06		13:05		7.29		4.75		5.15				1.37		2.96								RM 90-87		YAK-9B		7/12/06		16:00		0.02		0.013		0.033		< 0.01		0.17		2				0.02																																																														Zillah STP (treated effluent)				8/15/06		11:40		14.7		6		6.39		0.99		2.94		2																																																																																																																								7/27/04		86.2		Yakima River above East Toppenish Drain near Granger, WA		Estimated		330.3		0.13		0.024		0.05		0.01		0.2

																														RM 90-87		YAK-9C		7/12/06		16:00		0.01		0.011		0.034		< 0.01		0.2		1				0.01

		Wapato Wells						3/28/06		12:10		0.6		0.042		0.87				< 0.01		0.52								RM 90-87		YAK-9SR		7/12/06		15:40		0.02		0.011		0.026		< 0.01		0.19		2				0.02																																																																																																																																																																																																								7/26/04		89.2		Zillah WWTP		WWTP		0.3		12.2		3.969		4.03		0.17		1.31

		Toppenish Wells						3/28/06		14:20		0.26		0.012		0.035				< 0.01		< 0.03																																																																Toppenish groundwater site				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Sunnyside Main Canal at Burke Rd						3/29/06		9:50		0.18		< 0.003		0.058				< 0.01		0.5

				*YAK103		Replicate		3/29/06		13:00		0.14		0.017		0.059		0.01				0.24																																		Replicate		Yakima River nr Zillah		RM 89		7/27/06		15:46		0.13		0.029		0.054		0.04		0.21																																						Replicate		Yakima R DS Buena-Toppenish Rd		RM 92		8/14/06		13:58		0.09		0.024		0.04		0.04		0.09										Replicate		Yakima R at Mellis Rd WDFW acc.						9/19/06		11:12		9/21/06		RM 103								0.25		0.043		0.075		0.02		0.15										Blank						10/3/06		15:00		10/5/06										< 0.01		< 0.003		< 0.01		< 0.01		< 0.03

				BLANK		Blank		3/29/06		8:00		0.01		< 0.003		< 0.01		< 0.01				< 0.03																																		Blank		Blank				7/27/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03										Blank		Blank				8/9/06		10:48		< 0.01		< 0.003		< 0.01		0.01confirmed by rerun		< 0.03																																								N stock solution						9/19/06		16:30		9/21/06										3.42																		Zillah STP						10/3/06		13:00		10/5/06										6.7		5.89		6.02		2.25		4.25

																																																										N Stock Solution				7/27/06		15:00		3.06																		Blank		Blank				8/9/06		17:18		< 0.01		< 0.003		< 0.01		0.02		< 0.03																																								P stock solution						9/19/06		16:30		9/21/06												1.1

																						Parker Q (provisional)		2046																																		P Stock Solution				7/27/06		15:00				1.053																																																																										N+P stock solution						9/19/06		16:30		9/21/06										3.39		0.94

				Log Number		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L																																												N+P Stock Solution				7/27/06		15:00		< 0.01confirmed by rerun		0.92																																																																										Control  DI Water						9/19/06		16:30		9/21/06										< 0.01		< 0.003

				06-A3682		Site 1		8/9/06		10:41		0.22		0.027

				06-A3683		Site 2		8/9/06		15:41		0.09		0.025

		YR Q (provisional)		2046																																																																																																														YR Q (prov)		482																																																																						YR Q (prov)		481.9

		Loads								RM 103		1875		254		684		110		0		3198																																																																																												Loads						RM 103		468		86		130		104		286																																																								Loads												RM 103		857		91		164		0		338

										RM 100		1764		265		684		0		0		3529																																																																																																		RM 101		442		81		127		78		208																																																																				RM 101		805		112		166		0		468

										RM 98		1544		232		717		0		0		3639																																																																																																		RM 92		234		65		104		78		182																																																																				RM 92		364		81		135		0		519

										RM 93		1323		210		618		0		0		3639																																																																																																		RM 89		281		73		124		113		309																																																																				RM 89		442		73		114		0		519

		Zillah STP Q		0.4						Zillah STP		15		10		10		0		3		6																																																																																																		RM 87		366		65		113		84		394																																																																				RM 87		442		73		119		0		519

																																																																																																																		Zillah STP		0.4				Zillah STP		30		12		13		2		6																																																								Zillah STP Q		0.3										Zillah STP		12		11		11		4		8

																																																																																																																								RM 87 - STP		336		53		100		82		388																																																																				RM 87 - STP		429		62		108		-4		512

																																																																																																																								RM 89 + STP		311		85		137		115		315																																																																				RM 89 + STP		454		84		125		4		527

																																																																																																																		YR Q+SVID spill		522



Marie Zuroske:
BuRec lab note:  dilution of 25

Marie Zuroske:
BuRec lab note:  Dilution of 40



														Biomass g/m^2		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		Av chl		AI		Sample ID		RM		Date Sampled		Time Sampled		Date Received		Biomass g/m^2		Av biomass		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		Av chl				QC Field		Sample ID		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2				Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Biomass g/m^2		av biomass		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		av chl		AI

		nr RM 103		Sample No. 1				7/11/06		11:30		7/21/06		63		54		283		255		247		Yakima R at Mellis Rd nr RM 103				8/14/06		10:00		8/23/06		23		22		19		65		66.6666666667		330				Yakima R at Mellis Rd WDFW acc.		9/19/06		11:12		9/21/06		RM 103										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 1		5/675 mL 187 cm2		24		23		10		132		136		172						RM

		nr RM 103		Sample No. 1				7/11/06		11:30		7/21/06				41		227						Yakima R at Mellis Rd nr RM 103		103		8/14/06		10:00		8/23/06		22				18		67						Replicate		Yakima R at Mellis Rd WDFW acc.		9/19/06		11:12		9/21/06		RM 103										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 2		5/675 mL 187 cm2		24				13		128										103		103

		betw RM 103-101		Sample No. 2				7/11/06		13:30		7/21/06		42		12		168		168		250		Yakima R at Mellis Rd nr RM 103		103		8/14/06		10:00		8/23/06		21				20		68								Yakima R DS Buena-Toppenish Rd		9/19/06		12:15		9/21/06		RM 92										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 3		5/675 mL 187 cm2		22				11		147										102		101

		betw RM 103-101		Sample No. 2				7/11/06		13:30		7/21/06				23		168						Yakima R at Wapato WLA nr RM 101		103		8/14/06		11:10		8/23/06		17		16.5555555556		15		95		62.1111111111		267				Yakima River near Zillah RM 89		9/19/06		14:16		9/21/06												Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 1		5/630 mL 187 cm2		33		32		17		251		267		121						101		92

		betw RM 103-101		Sample No. 3				7/11/06		15:00		7/21/06		48		31		221		214		224		Yakima R at Wapato WLA nr RM 101				8/14/06		11:10		8/23/06		15				9		55								Yakima R at Keene Prp DS Zillah		9/19/06		15:05		9/21/06		RM 87										Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 2		5/630 mL 187 cm2		31				14		267										100		89

		betw RM 103-101		Sample No. 3				7/11/06		15:00		7/21/06				31		207						Yakima R at Wapato WLA nr RM 101				8/14/06		11:10		8/23/06		16				7		55								N stock solution		9/19/06		16:30		9/21/06												Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 3		5/630 mL 187 cm2		33				9		283										99		87

		nr RM 101		Sample No. 4				7/11/06		15:50		7/21/06		29		9		64		81.5		356		Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		18				7		46								P stock solution		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 1		5/760 mL 187 cm2		37		36		15		193		215		166						98

		nr RM 101		Sample No. 4				7/11/06		15:50		7/21/06				10		99						Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		20				12		81								N+P stock solution		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 2		5/760 mL 187 cm2		34				19		225										97

		RM 90-87		Sample No. 5				7/12/06		11:30		7/21/06		58		18		316		339.5		171		Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		19				8		67								Control  DI Water		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 3		5/760 mL 187 cm2		36				10		226										96

		RM 90-87		Sample No. 5				7/12/06		11:30		7/21/06				33		363						Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		15				6		45								Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		5/665 mL  187 cm2				12		255				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 1		5/700 mL 187 cm2		35		32		21		146		160		202						95

		RM 90-87		Sample No. 6				7/12/06		12:20		7/21/06		61		30		189		177.5		344		Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		15				7		58						Replicate		Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		Rep 1		5/665 mL  187 cm2		15		243				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 2		5/700 mL 187 cm2		31				27		179										94

		RM 90-87		Sample No. 6				7/12/06		12:20		7/21/06				21		166						Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		14				5		57						Replicate		Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		Rep 2		5/165 mL  187 cm2		53		214				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 3		5/700 mL 187 cm2		31				31		155										93

		RM 90-87		Sample No. 7				7/12/06		14:00		7/21/06		56		33		147		144		389		Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		14		16		9		52		56.3333333333		284																						Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 1		5/780 mL 187 cm2		36		32		20		143		166		191						92

		RM 90-87		Sample No. 7				7/12/06		14:00		7/21/06				21		141						Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		16				1		60																										Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 2		5/780 mL 187 cm2		29				27		186										91

		RM 90-87		Sample No. 8				7/12/06		14:40		7/21/06		103		77		299		304.5		338		Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		18				5		57																										Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 3		5/780 mL 187 cm2		30				38		168										90

		RM 90-87		Sample No. 8				7/12/06		14:40		7/21/06				56		310						Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		12		12.3333333333		2		41		40.6666666667		303																																																						89

		RM 90-87		Sample No. 9				7/12/06		15:40		7/21/06		147		62		193		195		754		Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		12				4		43																																																										88

		RM 90-87		Sample No. 9				7/12/06		15:40		7/21/06				61		197						Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		13				5		38																																																										87

				Sample No. R10				7/11/06		11:30		7/21/06		63		37		201		192		328		Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		19		18.5		7		56		61.5		301

				Sample No. R10				7/11/06		11:30		7/21/06				36		183						Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		18				4		67

				Sample No. R11				7/11/06		13:30		7/21/06		43		29		165		149.5		288		Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		1 Final wt verified				8		56

				Sample No. R11				7/11/06		13:30		7/21/06				30		134

				Sample No. R12				7/11/06		15:00		7/21/06		48		25		164		149		322

				Sample No. R12				7/12/06		15:00		7/21/06				19		134

				Sample No. R13				7/12/06		15:50		7/21/06		29		8		81		74.5		389

				Sample No. R13				7/12/06		15:50		7/21/06				9		68

				Sample No. R14				7/12/06		15:40		7/21/06		137		52		182		189.5		723

				Sample No. R14				7/12/06		15:40		7/21/06				61		197

																								Median Wapato										16				7		57				267






Chart7

		103		nr RM 103

		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87



RM 103-101                         RM  90-87

chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and PW NO3+2 conc.

255

0.18

168

0.06

214

0.14

81.5

0.36

339.5

0.11

177.5

0.03

144

0.18

304.5

0.19

195

0.66



charts

		Spatial Differences:  Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus										Ortho phosphate, ammonia, and nitrate+nitrite										Redfield ratios                                  (Y axes scaled to 0.432 N : 0.060 P or 7.2:1)

		Spatial Differences: Nutrient Concentrations

		Zillah STP at RM 89.2, treated effluent on Aug 15 (mg/L):								NO3+2		Ortho-P		T-Phos		NH3-Diss		TKN

										14.7		6		6.39		0.99		2.94

		Zillah STP at RM 89.2, treated effluent on Oct 4 (mg/L):								NO3+2		Ortho-P		T-Phos		NH3-Diss		TKN

										6.7		5.89		6.02		2.25		4.25

		Relative Proportions of TP and OP Concentrations

		Temporal Differences: Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus																Ortho phosphate, ammonia, and nitrate+nitrite

		Temporal Differences: Nutrient Concentrations

		RM 89.2 treated effluent from Zillah STP.

				NO3+2		Ortho-P		T-Phos		NH3		TKN

		Mar 29		7.29		4.75		5.15		1.37		2.96

		Aug 15		14.7		6		6.39		0.99		2.94

		Oct 4		6.7		5.89		6.02		2.25		4.25

		Nutrient Loads

																										Measured vs. calculated

																										Aug 14-15 (lb/day)

																												RM 87		RM 89 +inflows

																										NO3+2		366		343

																										OP		65		85

																										TP		113		149

																										NH3		84		115

																										TKN		394		350

																										Oct 3-4 (lb/day)

																												RM 87		RM 89 + STP

																										NO3+2		442		454

																										OP		73		73

																										TP		119		125

																										NH3		0		0

																										TKN		519		527

		Note:  Buena Irrigation District diversion, at RM 97, diverts approx 8 cfs beginning Apr 15, increasing to 20 cfs in Jul and Aug, decreasing to 8 cfs by October.

		Roza Wasteway #3 at ~ RM 97.8 spilled: Jul 11 beginning w/ 50 cfs at 0600 declining over the day, turning off at 1715; on Oct 2, 25 cfs at 1600; and on Oct 4, 15 cfs at 0800.

		Sunnyside Wasteway at RM 89.2 (next to Zillah STP) spilled ~ 40 cfs Aug. 13-14.

		JD 14.6:  Median loads, 2003 irr. season were 1.2 lb/day NO3, 1.0 lb/day TP, and 1.9 lb/day TKN. Median conc. were 0.21 mg/L NO3+2, 0.16 mg/L TP, and 0.38 mg/L TKN.

		Algal Biomass and Nutrient Concentrations

		Algal Biomass and Autrotrophic Index										Nuisance threasholds:  chl a 100-150 mg/m2 (dashed grey line), AI index 100 (black line)

		Temporal Differences:  Chl a and AFDM

		Spatial Differences:  Nutrient Concentrations in Surface Water and Pore Water

																				R1RBT		Site 1		Near RM 103. Top of riffle, RB.

																				R2RBT		Site 2		Top of riffle, RB.

																				R3RBT		Site 3		Top of riffle, RB.

																				R4B		Site 4		Bottom of riffle in potential hyporheic inflow area, water percolating through gravel bar

																				R5RBT		Site 5		1st riffle ds Zillah-Topp bridge, RB, top of riffle.

																				R5LBT		Site 6		Same riffle as # 5 but LB, also top of riffle.

																				R6LBT		Site 7		Top of riffle.  Lots of diatoms.

																				R6LBL		Site 8		Same riffle as site 7, about 100 ft ds of site 7, mid-length of riffle.  Patchy fil. green algae.

																				NR7RB		Site 9		RB ds of Zillah STP; effluent coming in on LB.  One big mat of diatoms.  Smaller rocks than previous sites (gravel not cobble).
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date

chl a (mg/m2)

RM 89

AFDM (gm/m2)

339.5

58

40.6666666667

12.3333333333

160

32.3333333333



		

		38909		38909

		38943		38943

		243

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 87

AFDM (gm/m2)

195

58

300.8130081301

12

31



		RM 93

		Zillah STP



Zillah reach NO3+2 loads (lbs/day) Mar 29, 2006

1323.3528

14.669424



		RM 93

		Zillah STP



Zillah reach TKN loads (lbs/day) Mar 29, 2006

3639.2202

5.9563093333



		RM 93

		Zillah STP



Zillah reach TP loads
(lbs/day) Mar 29, 2006

617.56464

10.3631733333



		RM 93

		Zillah STP



Zillah reach OP loads (lbs/day) Mar 29, 2006

209.53086

9.5582666667



		RM 89

		Zillah STP

		SVID WW



Zillah reach NO3+2 loads (lbs/day), Aug 14-15, 2006

281.358

29.7563933333

32.34



		RM 89

		Zillah STP



Zillah reach OP loads (lbs/day), Aug 14-15, 2006
(no data from RSBOJC)

73.15308

12.1454666667



		103		0.03

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.025

		91

		90

		89		0.03

		88

		87		0.031



0.17

&A

Page &P

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

March 29, DIN relative to OP

103

102

101

100

99

98

97

96

95

94

93

92

91

90

89

88

87

0.18

0.023

0.16

0.024

0.14

0.021

0.12

0.019

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Jul 27, DIN relative to OP

0.24

0.18

0.18

0.21



		103		0.029

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.024

		91

		90

		89		0.018

		88

		87		0.02



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Aug 9-10, DIN relative to OP

0.23

0.12

0.11

0.14



		103		0.033

		102

		101		0.031

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.025

		91

		90

		89		0.026

		88

		87		0.023



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Aug 14-15, DIN relative to OP

0.22

0.2

0.12

0.14

0.16



		103		0.043

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.038

		91

		90

		89		0.036

		88

		87		0.035



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Sept 19, DIN relative to OP

0.27

0.23

0.16

0.18



		103		0.035

		102

		101		0.043

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.031

		91

		90

		89		0.028

		88

		87		0.028



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Oct 2-3, DIN relative to OP

0.33

0.31

0.14

0.17

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                     RM 90-87

&A

Page &P

chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and NO3+2 conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.18

168

0.13

214

0.13

81.5

0.12

339.5

0.03

177.5

0.02

144

0.01

304.5

0.01

195

0.02

chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Aug 14-15 algal biomass and NO3+2 conc.

66.6666666667

0.18

62.1111111111

0.17

56.3333333333

0.09

40.6666666667

0.1

61.5

0.13



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Oct 2-3 algal biomass and NO3+2 conc.

135.6666666667

0.33

267

0.31

214.6666666667

0.14

160

0.17

165.6666666667

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                             RM  90-87

RM 103-101                        RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and OP conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.024

168

0.024

214

0.025

81.5

0.025

339.5

0.011

177.5

0.009

144

0.01

304.5

0.011

195

0.012

chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Aug 14-15 algal biomass and OP conc.

66.6666666667

0.033

62.1111111111

0.031

56.3333333333

0.025

40.6666666667

0.026

61.5

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Oct 2-3 algal biomass and OP conc.

135.6666666667

0.035

267

0.043

214.6666666667

0.031

160

0.028

165.6666666667

0.028



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



Q Parker 
2004 380 cfs 2006 489 cfs

&A

Page &P

SW

PW

Site number

mg/L

NO3+2 Concentrations in Surface Water (SW) and Pore Water (PW)

nr RM 103 R1RBT

nr RM 103 R1RBT

RM 103-101 R2RBT

RM 103-101 R2RBT

RM 103-101 R3RBT

RM 103-101 R3RBT

nr RM 101 R4B

nr RM 101 R4B

RM 91 R5RBT

RM 91 R5RBT

RM 91 R5LBT

RM 91 R5LBT

nr RM 90? R6LBT

nr RM 90? R6LBT

nr RM 90? R6LBL

nr RM 90? R6LBL

nr RM 89 NR7RB

nr RM 89 NR7RB

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66

SW

PW

Site number

mg/L

TKN Concentrations in Surface Water (SW) and Pore Water (PW)

0.15

0.25

0.17

1.41

0.24

0.85

0.21

1.13

0.16

3.92

0.2

2.02

0.21

5.28

0.25

2

0.23

0.3



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

NH3 Concentrations in Surface Water (SW) and Pore Water (PW)

0

0

0

0.02

0

0

0

0

0

0

0

0.01

0

0

0

0

0

0



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

TP Concentrations in Surface Water (SW) and Pore Water (PW)

0.052

0.132

0.054

0.52

0.065

0.36

0.07

0.87

0.045

1.35

0.046

0.4

0.055

1.28

0.027

0.45

0.034

0.57



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

OP Concentrations in Surface Water (SW) and Pore Water (PW)

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87



TKN

TKN

TP

TP

Approx. river mile

mg/L

Jul 11-12, 2006 grab samples at 
RM 103-101 and 90-87

0.15

0.052

0.17

0.24

0.054

0.065

0.21

0.07

0.16

0.2

0.045

0.046

0.21

0.25

0.055

0.027

0.23

0.034



		103		103		103		103		0.18

		102		102		102		102		0.13		0.13

		101		101		101		101		0.12

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91		0.03		0.02

		90		90		90		90		0.01		0.01

		89		89		89		89		0.02

		88		88		88		88

		87		87		87		87



&A

Page &P

OP

OP

NH3

NH3

NO3+2

NO3+2

Approx. River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Jul 11-12 grab samples at 
RM 103-101 and 90-87

0.024

0

0.024

0.025

0

0

0.025

0

0.011

0.009

0

0

0.01

0.011

0

0

0.012

0



		17.3		16.5

		22.5		26

		32.5		34

		23		27



SWL

GWL

Site number

cm?

Surface Water Level (SWL) and Ground Water Level (GWL)



		-0.08

		0.35

		0.15

		0.4



PW

Site number

VHG (cm)

Vertical Head Gradient 
(Surface water level - ground water level) / estimated depth of drive pt (10 cm)



		103		103

		102		102		0.13		0.025

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91		0.02		0.009

		90		90		0.01		0.011

		89		89



DIN

OP

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Jul 11-12, DIN relative to OP

0.18

0.024

0.13

0.024

0.12

0.025

0.03

0.011

0.01

0.01

0.02

0.012



		RM 89

		Zillah STP

		SVID WW



Zillah reach TKN loads (lbs/day), Aug 14-15, 2006

309.4938

5.9512786667

34.496



		RM 89

		Zillah STP

		SVID WW



Zillah reach TP loads (lbs/day), Aug 14-15, 2006

123.79752

12.934922

11.858



		RM 89

		Zillah STP



Zillah reach TKN loads (lbs/day), Oct 3-4, 2006

519.4882

7.8394555556



		RM 89

		Zillah STP



Zillah reach TP loads (lbs/day), Oct 3-4, 2006

114.287404

11.1043582222



		RM 89

		Zillah STP



Zillah reach OP loads (lbs/day), Oct 3-4, 2006
(no data from RSBOJC)

72.728348

10.8645631111



		103		103		330

		102		102

		101		101		266.5474060823

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		284.0236686391

		91		91

		90		90

		89		89		303.2786885246

		88		88

		87		87		300.8130081301



chl a

AFDM

AI

River Mile

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Aug 14-15, 2006 algal biomass, 
RM 103, 101, 92, 89, 87

66.6666666667

22

62.1111111111

16

56.3333333333

18

40.6666666667

12

61.5

19



		nr RM 103		nr RM 103		247.0588235294

		nr RM 103		nr RM 103		250

		betw RM 103-101		betw RM 103-101		224.2990654206

		betw RM 103-101		betw RM 103-101		355.8282208589

		betw RM 103-101		betw RM 103-101		170.8394698085

		betw RM 103-101		betw RM 103-101		343.661971831

		nr RM 101		nr RM 101		388.8888888889

		nr RM 101		nr RM 101		338.2594417077

		RM 90-87		RM 90-87		753.8461538462



chl a

AFDM

AI

RM 103-101                             RM 90-87

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Jul 11-12, 2006 algal biomass, 
RM 103-101, and 90-87

255

63

168

42

214

48

81.5

29

339.5

58

177.5

61

144

56

304.5

103

195

147



		103		103		171.9901719902

		102		102

		101		101		121.0986267166

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		166.149068323

		91		91

		90		90

		89		89		202.0833333333

		88		88

		87		87		191.1468812877



chl a

AFDM

AI

River Mile

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Oct 2-3, 2006 algal biomass, 
RM 103, 101, 92,89, 87

135.6666666667

23.3333333333

267

32.3333333333

214.6666666667

35.6666666667

160

32.3333333333

165.6666666667

31.6666666667



		38805

		38909

		38910

		38925

		38938

		38939

		38943

		38944

		38979

		38992

		38993



cfs

Q at Parker, provisional data

2046

504

556

489

440

463

500

482

601

517

476



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87

		86		86



TP

OP

mg/L

March 29, 2006 TP and OP concentrations

0.062

0.023

0.062

0.024

0.065

0.021

0.056

0.019



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87



TP

OP

TP

OP

mg/L

Jul 11-12, 2006 TP and OP concentrations

0.052

0.024

0.054

0.024

0.065

0.025

0.07

0.025

0.045

0.011

0.046

0.009

0.055

0.01

0.027

0.011

0.034

0.012



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Jul 27, 2006 TP and OP concentrations

0.054

0.03

0.048

0.025

0.045

0.03

0.043

0.031



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Aug 9-10, 2006 TP and OP concentrations

0.054

0.029

0.048

0.024

0.045

0.018

0.043

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Aug 14-15, 2006 TP and OP concentrations

0.05

0.033

0.049

0.031

0.04

0.025

0.044

0.026

0.04

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Sept 19, 2006 TP and OP concentrations

0.064

0.043

0.063

0.038

0.058

0.036

0.055

0.035



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Oct 2-3, 2006 TP and OP concentrations

0.063

0.035

0.064

0.043

0.052

0.031

0.044

0.028

0.046

0.028



		38805		38805		0.16

		38909		38909		0.12

		38925		38925

		38938		38938

		38943		38943		0.17

		38979		38979

		38992		38992		0.31



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 101 (and nearby)

0.024

0

0.025

0

0.031

0.03

0.043

0



		38805		38805		0.12

		38909		38909

		38925		38925		0.14

		38938		38938		0.09

		38943		38943		0.09

		38979		38979		0.2

		38992		38992		0.14



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 92 (except in March, RM 93)

0.019

0

0.025

0.04

0.024

0.03

0.025

0.03

0.038

0.03

0.031

0



		38805		38805

		38909		38909		0.01

		38925		38925		0.13

		38938		38938		0.09

		38943		38943		0.1

		38979		38979		0.14

		38992		38992		0.17



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 89 (except RM 89.2 on Jul 12)

0.01

0

0.03

0.05

0.018

0.02

0.026

0.04

0.036

0.02

0.028

0



		38805		38805

		38909		38909

		38925		38925		0.17

		38938		38938		0.12

		38943		38943		0.13

		38979		38979		0.16

		38992		38992		0.17

				0



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 87

0.031

0.04

0.02

0.02

0.023

0.03

0.035

0.02

0.028

0



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		12.3586711111

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 NO3+2 Loads

857.15553

805.20671

39.0775

363.64174

441.56497

441.56497



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		29.7563933333

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 TKN Loads

337.66733

467.53938

26.95

519.4882

519.4882

519.4882



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

lb/day

Oct 2-3 OP Loads
(no data for Roza WW)

90.910435

111.689963

80.520671

72.728348

10.8645631111

72.728348



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		32.34

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 NO3+2 Loads

467.6364

441.6566

233.8182

29.7563933333

281.358

365.7654



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		34.496

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 TKN Loads

285.7778

207.8384

181.8586

5.9512786667

309.4938

393.9012



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		11.858

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 TP Loads

129.899

127.30102

103.9192

12.934922

123.79752

112.5432



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

lb/day

Aug 14-15 OP Loads
(no data for SVID WW)

85.73334

80.53738

64.9495

12.1454666667

73.15308

64.71234



		RM 89

		Zillah STP



Zillah reach NO3+2 loads (lbs/day), Oct 3-4, 2006

441.56497

12.3586711111



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		11.1043582222

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 TP Loads

163.638783

166.236224

7.95025

135.066932

114.287404

119.482286



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195
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SW

PW

chl a

Site number

NO3+2 (mg/L)

chl a (mg/m2)

NO3+2 concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

OP(mg/L)

chl a (mg/m2)

orthoP concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

TKN (mg/L)

chl a (mg/m2)

TKN concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.15

0.25

0.13

1.41

0.13

0.85

0.12

1.13

0.16

3.92

0.2

2.02

0.21

5.28

0.25

2

0.23

0.3



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

TP(mg/L)

chl a (mg/m2)

TP concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.052

0.132

0.054

0.52

0.025

0.36

0.07

0.87

0.045

1.35

0.046

0.4

0.055

1.28

0.027

0.45

0.034

0.57



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

NH3 (mg/L)

chl a (mg/m2)

NH3 concentrations in pore water (pw) and surface water (sw), and chl a conc.

0

0

0

0.02

0

0

0

0

0

0

0

0.01

0

0

0

0

0

0



		103		103		103		103		103		103

		102		102		102		102		102		102		5.2

		101		101		101		101		101		101

		100		100		100		100		100		100

		99		99		99		99		99		99

		98		98		98		98		98		98

		97		97		97		97		97		97

		96		96		96		96		96		96

		95		95		95		95		95		95

		94		94		94		94		94		94

		93		93		93		93		93		93

		92		92		92		92		92		92

		91		91		91		91		91		91		2.2222222222

		90		90		90		90		90		90		0.9090909091

		89		89		89		89		89		89

		88		88		88		88		88		88

		87		87		87		87		87		87

		86		86		86		86		86		86



March

mid Jul

late Jul

Aug

Sept

Oct

mid Jul

river mile

DIN (mg/L):SRP (mg/L)

DIN:SRP

7.8260869565

7.5

8

7.9310344828

6.6666666667

9.4285714286

5.4166666667

4.8

6.4516129032

7.2093023256

6.6666666667

6.6666666667

6.3157894737

7.2

5

4.8

4.5161290323

2.7272727273

1

1.6666666667

6

6.1111111111

5.3846153846

6.0714285714

6.7741935484

7

6.9565217391

6.0714285714



		Zillah Reach Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus										Ortho phosphate, ammonia, and nitrate+nitrite

		Table 1.  Groundwater Samples.

		Loacation				Date		Time		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		Wapato wells, RM 101				3/28/06		12:10		0.60		0.042		0.87		< 0.01		0.52

		Toppenish wells, RM 92				3/28/06		14:20		0.26		0.012		0.035		< 0.01		< 0.03

		Toppenish wells, RM 92				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Table 2. Treated effluent nutrient concentrations from Zillah STP at RM 89.2.

				NO3+2		Ortho-P		T-Phos		NH3		TKN

		Mar 29		7.29		4.75		5.15		1.37		2.96

		Aug 15		14.7		6.00		6.39		0.99		2.94

		Oct 4		6.7		5.89		6.02		2.25		4.25





		103		103		0.5		0.058

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

SS Canal

River Mile

mg/L

March 29, 2006, EWI samples at 
RM 103, 100, 98, and 93

0.29

0.062

0.32

0.062

0.33

0.065

0.33

0.056



		103		103		0.17		0.18

		102		102

		101		101

		100		100		0.16

		99		99

		98		98		0.14

		97		97

		96		96

		95		95

		94		94

		93		93		0.12

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87
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NH3 & OP were nondetec at SS Canal

OP

NH3

NO3+2

SS Canal

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

March 29, 2006 EWI samples at 
RM 103, 100, 98, and 93

0.023

0.01

0.024

0

0.021

0

0.019

0



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87

		86		86		86		86



TKN 06

TKN 04

TP 06

TP 04

River Mile

mg/L

Jul 27, 2006 grab samples at RM 103, 92, 89
and 87, and Jul 26, 2004 EWI at RM 103.8, 91,86

0.25

0.18

0.054

0.062

0.2

0.048

0.19

0.051

0.2

0.045

0.23

0.043

0.2

0.05



		103		103		103		103		0.2		0.22

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92		0.14

		91		91		91		91				0.09

		90		90		90		90

		89		89		89		89		0.13

		88		88		88		88

		87		87		87		87		0.17

		86		86		86		86				0.13
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OP 06

OP 04

NH3 06

NH3 04

NO3+2 06

NO3+2 04

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

July 27, 2006 grab samples ar RM 103, 92, 89, and 87 and Jul 26, 2004 EWI at RM 103.8, 91, and 86

0.03

0.034

0.04

0.17

0.025

0.04

0.022

0.01

0.03

0.05

0.031

0.04

0.024

0.01



		103		103		103		103		0.18

		102		102		102		102		0.13		0.13

		101		101		101		101		0.12

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91		0.03		0.02

		90		90		90		90		0.01		0.01

		89		89		89		89		0.02

		88		88		88		88

		87		87		87		87



0.17

Q Parker 
2004 380 cfs 2006 489 cfs

TKN

TKN

TP

TP

Approx. river mile

mg/L

Jul 11-12, 2006 grab samples at 
RM 103-101 and 90-87

103

103

103

103

102

102

102

102

101

101

101

101

100

100

100

100

99

99

99

99

98

98

98

98

97

97

97

97

96

96

96

96

95

95

95

95

94

94

94

94

93

93

93

93

92

92

92

92

91

91

91

91

90

90

90

90

89

89

89

89

88

88

88

88

87

87

87

87

0.15

0.052

0.17

0.24

0.054

0.065

0.21

0.07

0.16

0.2

0.045

0.046

0.21

0.25

0.055

0.027

0.23

0.034
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OP

OP

NH3

NH3

NO3+2

NO3+2

Approx. River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Jul 11-12 grab samples at 
RM 103-101 and 90-87

0.024

0

0.024

0.025

0

0

0.025

0

0.011

0.009

0

0

0.01

0.011

0

0

0.012

0



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 9-10, 2006 grab samples at 
RM 103, 92, 89, and 87

0.11

0.054

0.1

0.048

0.11

0.045

0.1

0.043



		103		103		0.19

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.09

		88		88

		87		87		0.12
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 9-10 grab samples at RM 103, 92, 89, and 87

0.029

0.04

0.024

0.03

0.018

0.02

0.02

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 14-15, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.11

0.05

0.08

0.049

0.07

0.04

0.11

0.044

0.14

0.04



		103		103		0.18

		102		102

		101		101		0.17

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.1

		88		88

		87		87		0.13
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 14-15, 2006 EWI samples at
 RM 103, 101, 92, 89, and 87

0.033

0.04

0.031

0.03

0.025

0.03

0.026

0.04

0.023

0.03



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Sept 19, 2006 grab samples at
RM 103, 92, 89, and 87

0.14

0.064

0.14

0.063

0.16

0.058

0.14

0.055



		103		103		0.24

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.2

		91		91

		90		90

		89		89		0.14

		88		88

		87		87		0.16
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Sept 19, 2006 grab samples at 
RM 103, 92, 89, and 87

0.043

0.03

0.038

0.03

0.036

0.02

0.035

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Oct 2-3, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.13

0.063

0.18

0.064

0.2

0.052

0.2

0.044

0.2

0.046



		103		103		0.33

		102		102

		101		101		0.31

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.14

		91		91

		90		90

		89		89		0.17

		88		88

		87		87		0.17
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Oct 2-3, 2006 EWI samples at 
RM 103, 101, 92, 89, and 87

0.035

0

0.043

0

0.031

0

0.028

0

0.028

0



		Surface water nutrient concentrations

																Marie's view:  NO3 & OP were usually higher in concentration at the top of the reach than near the bottom of the reach, sometimes by quite a bit.  TP was also higher at the top but not by much.  TKN and NH3 had no consistent pattern.

		Algal Biomass and Nutrient Concentrations

																						Marie's view:

																						Algal biomass did not increase

																						with increasing concentrations.

																						Kurt has explained the Redfield ratios strongly indicate that the decline in NO3 and OP are due to uptake by algae.  Yet algal biomass is not consistently lower (or higher) near the bottom of the reach than at the top.  From discussion at The Dalles, eith

																						The Aug chl a data are suspect but

																						support what the photos show:

																						much less biomass in Aug than

																						in July.

																						Algal biomass did not increase

																						w/ increased NO3 concentrations.

																						Algal biomass did follow a

																						similar pattern to OP conc but it's

																						a weak pattern.

		Porewater vs. surface water

																				Since we didn't measure depth of drive pt,

																				won't be able to use gradient data.  If 5 cm is

																				correct, river was unexpected gaining in

																				upper portion of reach.

		The 2 samples from bottom of riffles had										No consistent pattern in PW OP between

		much higher NO3 PW conc. than top of riffles.										top & bottom of riffle, or LB/RB.

		No LB/RB pattern.

																				At RM 92 (which Stanford found to be a

																				gaining area), Aug. NO3 conc.of gw in well nr

																				river was similar to RB hyporheic sample

																				nr RM 91 (but LB was much lower.)

																				At RM 92, OP conc. of gw in well near river

																				was much lower than in hyporheic RB sample

																				but only a little lower than LB sample.

																				In March, why would conc. at RM 101 be so

																				much higher than at RM 92?
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		Table 1.  EWI vs. Grab Samples on Oct 3 at RM 92, 89, and 87.

				NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN       mg/L		Sampling Method

		RM 92		0.14		0.031		0.052		< 0.01		0.20		EWI

				0.14		0.031		0.052		< 0.01		0.11		Grab

		RM 89		0.17		0.028		0.044		< 0.01		0.20		EWI

				0.17		0.027		0.054		< 0.01		0.18		Grab

		RM 87		0.17		0.028		0.046		< 0.01		0.20		EWI

				0.17		0.029		0.052		< 0.01		0.18		Grab

		Table 2.  Ground Water Samples.

		Loacation				Date		Time		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		Wapato wells,  RM 101				3/28/06		12:10		0.6		0.042		0.87		< 0.01		0.52

		Toppenish wells, RM 92				3/28/06		14:20		0.26		0.012		0.035		< 0.01		< 0.03

		Toppenish wells, RM 92				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Table 3.  Filtered in the field (at Portland) vs. filtered by the lab.

		Lab filtered		RM 103		8/9/06		10:40		0.19		0.029

		Field filtered		RM 103		8/9/06		10:41		0.22		0.027

		Lab filtered		RM 92?		8/9/06		15:40		0.09		0.024

		Field filtered		RM 92?		8/9/06		15:41		0.09		0.025

		Table 4. QC Samples.

		RM		QC Field		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		103				3/29/06		12:00		0.17		0.023		0.062		0.01		0.29

		103		Replicate		3/29/06		13:00		0.14		0.017		0.059		0.01		0.24

		89				7/27/06		15:45		0.13		0.030		0.057		0.05		0.20

		89		Replicate		7/27/06		15:46		0.13		0.029		0.054		0.04		0.21

		92				8/14/06		13:50		0.09		0.025		0.040		0.03		0.07

		92		Replicate		8/14/06		13:58		0.09		0.024		0.040		0.04		0.09

		103				9/19/06		11:12		0.24		0.043		0.064		0.03		0.14

		103		Replicate		9/19/06		11:12		0.25		0.043		0.075		0.02		0.15

				Blank		3/29/06		8:00		0.01		< 0.003		< 0.01		< 0.01		< 0.03

				Blank		7/27/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03

				Blank		8/9/06		10:48		< 0.01		< 0.003		< 0.01		0.01		< 0.03

				Blank		8/9/06		17:18		< 0.01		< 0.003		< 0.01		0.02		< 0.03

				Blank		10/3/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03



Confirmed by rerun.



		Mean daily discharge at Parker:  provisional data from USBR

				Q (cfs)

		29-Mar		2046

		11-Jul		504

		12-Jul		556

		27-Jul		489

		9-Aug		440

		10-Aug		463

		14-Aug		500

		15-Aug		482

		19-Sep		601

		2-Oct		517

		3-Oct		476

		26-Jul-04		380





		Sample No.		1		2		3		4

		SW water level		17.3		22.5		32.5		23.0

		GW water level		16.5		26.0		34.0		27.0

		GW head diff		-0.8		3.5		1.5		4.0

		SW SC		94		94		94		94

		GW SC		97		98		91		93

		SW Temp		17.4		nd		19.8		20.2

		GW Temp		nd		nd		24.5		24.4

		SW DO		11.36		11.8		11.9		11.9

		GW DO		nd		6.02		6.8		5.2

		SW pH		8.15		8.15		8.3		8.6

		GW pH		nd		5.6		7		7.5

		Vertical head gradient?		-0.16		0.7		0.3		0.8		if 5 cm

				-0.08		0.35		0.15		0.4		if 10 cm





				Guess RM		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN		av chl a				Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN		DIN:SRP		DIN:SRP		av chl a

		103		nr RM 103		YAK-1S		7/11/06		11:30		0.18		0.024		0.052		< 0.01		0.15		0.18		255																						8						nr RM 103

		102		RM 103-101		YAK-2S		7/11/06		13:30		0.13		0.024		0.054		< 0.01		0.17		0.13		168		RM 103-101		YAK-3S		7/11/06		15:00		0.13		0.025		0.065		< 0.01		0.24		0.13		5		5		81.5		nr RM 103

		101		nr RM 101		YAK-4S		7/11/06		15:50		0.12		0.025		0.07		< 0.01		0.21		0.12		214																						5						betw RM 103-101

		100																																																		betw RM 103-101

		99																																																		betw RM 103-101

		98																																																		betw RM 103-101

		97																																																		nr RM 101

		96																																																		nr RM 101

		95																																																		RM 90-87

		94																																																		RM 90-87

		93																																																		RM 90-87

		92																																																		RM 90-87

		91		nr RM 91		YAK-5S		7/12/06		11:30		0.03		0.011		0.045		< 0.01		0.16		0.03		339.5		nr RM 91		YAK-6S		7/12/06		12:20		0.02		0.009		0.046		< 0.01		0.2		0.02		3		2		304.5		RM 90-87

		90		nr RM 90		YAK-7S		7/12/06		14:00		0.01		0.01		0.055		< 0.01		0.21		0.01		177.5		nr RM 90		YAK-8S		7/12/06		14:00		0.01		0.011		0.027		< 0.01		0.25		0.01		1		1		195		RM 90-87

		89		nr RM 89		YAK-9S		7/12/06		15:40		0.02		0.012		0.034		< 0.01		0.23		0.02		144																						2						RM 90-87

		88																																																		RM 90-87

		87																																																		RM 90-87

																																																				RM 90-87

				RM 90-87		YAK-9B		7/12/06		16:00		0.02		0.013		0.033		< 0.01		0.17		0.02

				RM 90-87		YAK-9C		7/12/06		16:00		0.01		0.011		0.034		< 0.01		0.2		0.01

				RM 90-87		YAK-9SR		7/12/06		15:40		0.02		0.011		0.026		< 0.01		0.19		0.02

																												Av chl		AI

		nr RM 103 R1RBT		nr RM 103		YAK-1P		7/11/06		11:30		0.18		0.026		0.132		< 0.01		0.25								255		247

		RM 103-101 R2RBT		RM 103-101		YAK-2P		7/11/06		13:30		0.06		0.044		0.52		0.02		1.41								168		250

		RM 103-101 R3RBT		RM 103-101		YAK-3P		7/11/06		15:00		0.14		0.034		0.36		< 0.01		0.85								214		224

		nr RM 101 R4B		nr RM 101		YAK-4P		7/11/06		15:50		0.36		0.029		0.87		< 0.01		1.13								82		356

		RM 91 R5RBT		RM 91		YAK-5P		7/12/06		11:30		0.11		0.044		1.35		< 0.01		3.92								340		171

		RM 91 R5LBT		RM 91		YAK-6P		7/12/06		12:20		0.03		0.017		0.4		0.01		2.02								178		344

		nr RM 90? R6LBT		nr RM 90?		YAK-7P		7/12/06		14:00		0.18		0.037		1.28		< 0.01		5.28								144		389

		nr RM 90? R6LBL		nr RM 90?		YAK-8P		7/12/06		14:00		0.19		0.031		0.45		< 0.01		2								305		338

		nr RM 89 NR7RB		RM 89		YAK-9P		7/12/06		15:40		0.66		0.033		0.57		< 0.01		0.3								195		754

		Loads

				Q		RM		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		YR		504		103		489		65		141		0		407

		RozaWW		50		102		353		65		147		0		462

		Buena		-20		101		326		68		190		0		570

		YR + 50 - 20		574		100

						99

						98

						97

						96

						95

						94

						93

						92

						91

						90		93		34		139		0		495

						89		31		31		170		0		650

						88		62		37		105		0		712

						87

						RM 97.8 Roza WW spill		78				16				54

						RM 97 Buena diversion		-13		-3		-8		0		-23		used RM 101 for estimated load at RM 97





		

						NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		29-Mar

				103		1875		254		684		110		3198

				102

				101

				100		1764		265		684		0		3529

				99

				98		1544		232		717		0		3639

				97

				96

				95

				94

				93		1323		210		618		0		3639

				92

				91

				90

				89												15		10		10		3		6		Zillah STP

				88

				87

		11-Jul		RM		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

				103		489		65		141		0		407

				102		353		65		147		0		462

				101		326		68		190		0		570

				100

				99

				98												78		0		16		0		54		RM 97.8 Roza WW spill

				97												-13		-3		-8		0		-23		RM 97 Buena diversion

				96

				95

				94

				93

				92

				91

				90		93		34		139		0		495

				89		31		31		170		0		650

				88		62		37		105		0		712

				87

		15-Aug

				103		468		86		130		104		286

				102

				101		442		81		127		78		208

				100

				99

				98

				97												-13		-3		-8		0		-23

				96

				95

				94

				93

				92		234		65		104		78		182

				91

				90

				89		281		73		124		113		309		30		12		13		2		6		Zillah STP

				88

				87		366		65		113		84		394

		2-Oct

				103		857		91		164		0		338

				102

				101		805		112		166		0		468

				100

				99

				98												39		0		8		0		27		Roza WW 97.8

				97												-5		-1		-3		0		-9		Buena

				96

				95

				94

				93

				92		364		81		135		0		519

				91

				90

				89		442		73		114		0		519		12		11		11		4		8		Zillah STP

				88

				87		442		73		119		0		519
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Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 TP loads



		



Mainstem

Returns/withdrawl

River Mile

lb/day

Jul 11 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 TKN loads



		Sample ID		Q		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		YR Q (prov)		482

		Loads						RM 103		468		86		130		104		286

								RM 101		442		81		127		78		208

								RM 92		234		65		104		78		182

								RM 89		281		73		124		113		309

								RM 87		366		65		113		84		394

		Zillah STP		0.4				Zillah STP		30		12		13		2		6

								RM 87 - STP		336		53		100		82		388

								RM 89 + STP		311		85		137		115		315

		SVID Spill		40						0.150				0.055				0.160		median 04 conc SS Canal mile 0.6

								SVID WW		32				12				34		load

										median

		YR Q+SVID spill		522





				Site		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

				RM 103		857		91		164		0		338

				RM 101		805		112		166		0		468

				RM 92		364		81		135		0		519

				RM 89		442		73		114		0		519

				RM 87		442		73		119		0		519

				Zillah STP		12		11		11		4		8

				Roza WW

				Roza Canal		0.290				0.059				0.200		median 04 conc Roza mile 4.95

		Q (cfs)		25		39				8				27





		RM		Site		QC Field		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		NH3 mg/L		TKN mg/L		DIN:OP		DIN (NO3+NH3)				Guess RM		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Batch Comments 1		Batch Comments 2		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Batch Comments 1		Batch Comments 2		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN		load																						NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		103						3/29/06		12:00		0.17		0.023		0.062		0.01				0.29		8		0.18				RM 103-101		YAK-1S		7/11/06		11:30		0.18		0.024		0.052		< 0.01		0.15		8				0.18						Yakima R at Mellis Rd		nr RM 103		7/27/06		12:53		0.2		0.03		0.057		0.04		0.25		8				0.24						Yakima R at Mellis Rd		nr RM 103		8/9/06		10:40		0.19		0.029		0.054		0.04		0.11		8				0.23						Yakima River at Mellis Rd/RM 103				8/14/06		10:15		0.18		0.033		0.05		0.04		0.11		7				0.22						Yakima R at Mellis Rd WDFW acc.						9/19/06		11:12		9/21/06		RM 103								0.24		0.043		0.064		0.03		0.14		6				0.27				Yakima River at RM 103						10/2/06		11:30		10/4/06		EWI								0.33		0.035		0.063		< 0.01		0.13		9				0.33																																								RM		Site		Agency		Q		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		102																												RM 103-101		YAK-1P		7/11/06		11:30		0.18		0.026		0.132		< 0.01		0.25		7				0.18																																																																																																																																																																																																								7/26/04		103.8		Yakima River at Parker, WA		BOR		385.0		0.22		0.034		0.062		0.17		0.18

		101																												RM 103-101		YAK-2S		7/11/06		13:30		0.13		0.024		0.054		< 0.01		0.17		5				0.13																																																														Yakima R nr Wapato WLA  RM 101				8/14/06		11:50		0.17		0.031		0.049		0.03		0.08		6				0.20																																												Yakima R nr Wapato Wildlife Area						10/3/06		9:30		10/5/06		RM 101		EWI						0.31		0.043		0.064		< 0.01		0.18		7				0.31

		100		*YAK100				3/29/06		14:00		0.16		0.024		0.062		< 0.01				0.32		7		0.16				RM 103-101		YAK-2P		7/11/06		13:30		0.06		0.044		0.52		0.02		1.41		2				0.08

		99																												RM 103-101		YAK-3S		7/11/06		15:00		0.13		0.025		0.065		< 0.01		0.24		5				0.13

		98		*YAK098				3/29/06		15:00		0.14		0.021		0.065		< 0.01				0.33		7		0.14				RM 103-101		YAK-3P		7/11/06		15:00		0.14		0.034		0.36		< 0.01		0.85		4				0.14

		97																												RM 103-101		YAK-4S		7/11/06		15:50		0.12		0.025		0.07		< 0.01		0.21		5				0.12

		96																												RM 103-101		YAK-4P		7/11/06		15:50		0.36		0.029		0.87		< 0.01		1.13		12				0.36

		95																												RM 90-87		YAK-5S		7/12/06		11:30		0.03		0.011		0.045		< 0.01		0.16		3				0.03

		94																												RM 90-87		YAK-5P		7/12/06		11:30		0.11		0.044		1.35		< 0.01		3.92		3				0.11

		93		*YAK093				3/29/06		16:00		0.12		0.019		0.056		< 0.01				0.33		6		0.12				RM 90-87		YAK-6S		7/12/06		12:20		0.02		0.009		0.046		< 0.01		0.2		2				0.02

		92																												RM 90-87		YAK-6P		7/12/06		12:20		0.03		0.017		0.4		0.01		2.02		2				0.04						Yakima R DS Buena-Toppenish Rd				7/27/06		14:30		0.14		0.025		0.048		0.04		0.2		7				0.18						Yakima R DS Buena-Toppenish Rd				8/9/06		15:40		0.09		0.024		0.048		0.03		0.1		5				0.12						Yakima R DS Buena-Toppenish Rd		RM 92		8/14/06		13:50		0.09		0.025		0.04		0.03		0.07		5				0.12						Yakima R DS Buena-Toppenish Rd						9/19/06		12:15		9/21/06		RM 92								0.2		0.038		0.063		0.03		0.14		6				0.23				Yakima River at RM 92 EWI						10/2/06		15:40		10/4/06										0.14		0.031		0.052		< 0.01		0.2		5				0.14

		91																												RM 90-87		YAK-7S		7/12/06		14:00		0.01		0.01		0.055		< 0.01		0.21		1				0.01																																																																																																																																																																						Yakima River at RM 92 Grab						10/2/06		15:40		10/4/06										0.14		0.031		0.052		< 0.01		0.11

		90																												RM 90-87		YAK-7P		7/12/06		14:00		0.18		0.037		1.28		< 0.01		5.28		5				0.18																																																																																																																																																																																																								7/27/04		91.2		Yakima River at RM 91 at Zillah, WA		USGS		330.0		0.09		0.022		0.051		0.01		0.19

		89																												RM 90-87		YAK-8S		7/12/06		14:00		0.01		0.011		0.027		< 0.01		0.25		1				0.01						Yakima R nr Zillah		RM 89		7/27/06		15:45		0.13		0.03		0.057		0.05		0.2		6				0.18						Yakima River nr Zillah		RM 89		8/10/06		9:00		0.09		0.018		0.045		0.02		0.11		6				0.11						Yakima River nr Zillah		RM 89		8/15/06		9:40		0.1		0.026		0.044		0.04		0.11		5				0.14						Yakima River near Zillah RM 89						9/19/06		14:16		9/21/06										0.14		0.036		0.058		0.02		0.16		4				0.16				Yakima R nr Zillah  RM 89						10/3/06		11:45		10/5/06		EWI								0.17		0.028		0.044		< 0.01		0.2		6				0.17

		88																												RM 90-87		YAK-8P		7/12/06		14:00		0.19		0.031		0.45		< 0.01		2		6				0.19																																																																																																																																																																						Yakima R nr Zillah  RM 89						10/3/06		11:30		10/5/06		Grab								0.17		0.027		0.054		< 0.01		0.18

		87																												RM 90-87		YAK-9S		7/12/06		15:40		0.02		0.012		0.034		< 0.01		0.23		2				0.02						Yakima R at Keene Prp		RM 87		7/27/06		16:50		0.17		0.031		0.059		0.04		0.23		7				0.21						Yakima R at Keene Prp		RM 87		8/10/06		12:45		0.12		0.02		0.043		0.02		0.1		7				0.14						Yakima R at Keene Prp		RM 87		8/15/06		11:10		0.13		0.023		0.04		0.03		0.14		7				0.16						Yakima R at Keene Prp DS Zillah						9/19/06		15:05		9/21/06		RM 87								0.16		0.035		0.055		0.02		0.14		5				0.18				Yakima at Keene prp ds Zillah						10/3/06		15:45		10/5/06		RM 87  EWI								0.17		0.028		0.046		< 0.01		0.2		6				0.17

		86																												RM 90-87		YAK-9P		7/12/06		15:40		0.66		0.033		0.57		< 0.01		0.3		20				0.66																																																																																																																																																																						Yakima at Keene prp ds Zillah						10/3/06		15:30		10/5/06		RM 87  Grab								0.17		0.029		0.052		< 0.01		0.18

		89.2		Zillah STP				3/29/06		13:05		7.29		4.75		5.15				1.37		2.96								RM 90-87		YAK-9B		7/12/06		16:00		0.02		0.013		0.033		< 0.01		0.17		2				0.02																																																														Zillah STP (treated effluent)				8/15/06		11:40		14.7		6		6.39		0.99		2.94		2																																																																																																																								7/27/04		86.2		Yakima River above East Toppenish Drain near Granger, WA		Estimated		330.3		0.13		0.024		0.05		0.01		0.2

																														RM 90-87		YAK-9C		7/12/06		16:00		0.01		0.011		0.034		< 0.01		0.2		1				0.01

		Wapato Wells						3/28/06		12:10		0.6		0.042		0.87				< 0.01		0.52								RM 90-87		YAK-9SR		7/12/06		15:40		0.02		0.011		0.026		< 0.01		0.19		2				0.02																																																																																																																																																																																																								7/26/04		89.2		Zillah WWTP		WWTP		0.3		12.2		3.969		4.03		0.17		1.31

		Toppenish Wells						3/28/06		14:20		0.26		0.012		0.035				< 0.01		< 0.03																																																																Toppenish groundwater site				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Sunnyside Main Canal at Burke Rd						3/29/06		9:50		0.18		< 0.003		0.058				< 0.01		0.5

				*YAK103		Replicate		3/29/06		13:00		0.14		0.017		0.059		0.01				0.24																																		Replicate		Yakima River nr Zillah		RM 89		7/27/06		15:46		0.13		0.029		0.054		0.04		0.21																																						Replicate		Yakima R DS Buena-Toppenish Rd		RM 92		8/14/06		13:58		0.09		0.024		0.04		0.04		0.09										Replicate		Yakima R at Mellis Rd WDFW acc.						9/19/06		11:12		9/21/06		RM 103								0.25		0.043		0.075		0.02		0.15										Blank						10/3/06		15:00		10/5/06										< 0.01		< 0.003		< 0.01		< 0.01		< 0.03

				BLANK		Blank		3/29/06		8:00		0.01		< 0.003		< 0.01		< 0.01				< 0.03																																		Blank		Blank				7/27/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03										Blank		Blank				8/9/06		10:48		< 0.01		< 0.003		< 0.01		0.01confirmed by rerun		< 0.03																																								N stock solution						9/19/06		16:30		9/21/06										3.42																		Zillah STP						10/3/06		13:00		10/5/06										6.7		5.89		6.02		2.25		4.25

																																																										N Stock Solution				7/27/06		15:00		3.06																		Blank		Blank				8/9/06		17:18		< 0.01		< 0.003		< 0.01		0.02		< 0.03																																								P stock solution						9/19/06		16:30		9/21/06												1.1

																						Parker Q (provisional)		2046																																		P Stock Solution				7/27/06		15:00				1.053																																																																										N+P stock solution						9/19/06		16:30		9/21/06										3.39		0.94

				Log Number		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L																																												N+P Stock Solution				7/27/06		15:00		< 0.01confirmed by rerun		0.92																																																																										Control  DI Water						9/19/06		16:30		9/21/06										< 0.01		< 0.003

				06-A3682		Site 1		8/9/06		10:41		0.22		0.027

				06-A3683		Site 2		8/9/06		15:41		0.09		0.025

		YR Q (provisional)		2046																																																																																																														YR Q (prov)		482																																																																						YR Q (prov)		481.9

		Loads								RM 103		1875		254		684		110		0		3198																																																																																												Loads						RM 103		468		86		130		104		286																																																								Loads												RM 103		857		91		164		0		338

										RM 100		1764		265		684		0		0		3529																																																																																																		RM 101		442		81		127		78		208																																																																				RM 101		805		112		166		0		468

										RM 98		1544		232		717		0		0		3639																																																																																																		RM 92		234		65		104		78		182																																																																				RM 92		364		81		135		0		519

										RM 93		1323		210		618		0		0		3639																																																																																																		RM 89		281		73		124		113		309																																																																				RM 89		442		73		114		0		519

		Zillah STP Q		0.4						Zillah STP		15		10		10		0		3		6																																																																																																		RM 87		366		65		113		84		394																																																																				RM 87		442		73		119		0		519

																																																																																																																		Zillah STP		0.4				Zillah STP		30		12		13		2		6																																																								Zillah STP Q		0.3										Zillah STP		12		11		11		4		8

																																																																																																																								RM 87 - STP		336		53		100		82		388																																																																				RM 87 - STP		429		62		108		-4		512

																																																																																																																								RM 89 + STP		311		85		137		115		315																																																																				RM 89 + STP		454		84		125		4		527

																																																																																																																		YR Q+SVID spill		522



Marie Zuroske:
BuRec lab note:  dilution of 25

Marie Zuroske:
BuRec lab note:  Dilution of 40



														Biomass g/m^2		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		Av chl		AI		Sample ID		RM		Date Sampled		Time Sampled		Date Received		Biomass g/m^2		Av biomass		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		Av chl				QC Field		Sample ID		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2				Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Biomass g/m^2		av biomass		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		av chl		AI

		nr RM 103		Sample No. 1				7/11/06		11:30		7/21/06		63		54		283		255		247		Yakima R at Mellis Rd nr RM 103				8/14/06		10:00		8/23/06		23		22		19		65		66.6666666667		330				Yakima R at Mellis Rd WDFW acc.		9/19/06		11:12		9/21/06		RM 103										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 1		5/675 mL 187 cm2		24		23		10		132		136		172						RM

		nr RM 103		Sample No. 1				7/11/06		11:30		7/21/06				41		227						Yakima R at Mellis Rd nr RM 103		103		8/14/06		10:00		8/23/06		22				18		67						Replicate		Yakima R at Mellis Rd WDFW acc.		9/19/06		11:12		9/21/06		RM 103										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 2		5/675 mL 187 cm2		24				13		128										103		103

		betw RM 103-101		Sample No. 2				7/11/06		13:30		7/21/06		42		12		168		168		250		Yakima R at Mellis Rd nr RM 103		103		8/14/06		10:00		8/23/06		21				20		68								Yakima R DS Buena-Toppenish Rd		9/19/06		12:15		9/21/06		RM 92										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 3		5/675 mL 187 cm2		22				11		147										102		101

		betw RM 103-101		Sample No. 2				7/11/06		13:30		7/21/06				23		168						Yakima R at Wapato WLA nr RM 101		103		8/14/06		11:10		8/23/06		17		16.5555555556		15		95		62.1111111111		267				Yakima River near Zillah RM 89		9/19/06		14:16		9/21/06												Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 1		5/630 mL 187 cm2		33		32		17		251		267		121						101		92

		betw RM 103-101		Sample No. 3				7/11/06		15:00		7/21/06		48		31		221		214		224		Yakima R at Wapato WLA nr RM 101				8/14/06		11:10		8/23/06		15				9		55								Yakima R at Keene Prp DS Zillah		9/19/06		15:05		9/21/06		RM 87										Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 2		5/630 mL 187 cm2		31				14		267										100		89

		betw RM 103-101		Sample No. 3				7/11/06		15:00		7/21/06				31		207						Yakima R at Wapato WLA nr RM 101				8/14/06		11:10		8/23/06		16				7		55								N stock solution		9/19/06		16:30		9/21/06												Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 3		5/630 mL 187 cm2		33				9		283										99		87

		nr RM 101		Sample No. 4				7/11/06		15:50		7/21/06		29		9		64		81.5		356		Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		18				7		46								P stock solution		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 1		5/760 mL 187 cm2		37		36		15		193		215		166						98

		nr RM 101		Sample No. 4				7/11/06		15:50		7/21/06				10		99						Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		20				12		81								N+P stock solution		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 2		5/760 mL 187 cm2		34				19		225										97

		RM 90-87		Sample No. 5				7/12/06		11:30		7/21/06		58		18		316		339.5		171		Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		19				8		67								Control  DI Water		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 3		5/760 mL 187 cm2		36				10		226										96

		RM 90-87		Sample No. 5				7/12/06		11:30		7/21/06				33		363						Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		15				6		45								Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		5/665 mL  187 cm2				12		255				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 1		5/700 mL 187 cm2		35		32		21		146		160		202						95

		RM 90-87		Sample No. 6				7/12/06		12:20		7/21/06		61		30		189		177.5		344		Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		15				7		58						Replicate		Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		Rep 1		5/665 mL  187 cm2		15		243				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 2		5/700 mL 187 cm2		31				27		179										94

		RM 90-87		Sample No. 6				7/12/06		12:20		7/21/06				21		166						Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		14				5		57						Replicate		Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		Rep 2		5/165 mL  187 cm2		53		214				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 3		5/700 mL 187 cm2		31				31		155										93

		RM 90-87		Sample No. 7				7/12/06		14:00		7/21/06		56		33		147		144		389		Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		14		16		9		52		56.3333333333		284																						Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 1		5/780 mL 187 cm2		36		32		20		143		166		191						92

		RM 90-87		Sample No. 7				7/12/06		14:00		7/21/06				21		141						Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		16				1		60																										Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 2		5/780 mL 187 cm2		29				27		186										91

		RM 90-87		Sample No. 8				7/12/06		14:40		7/21/06		103		77		299		304.5		338		Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		18				5		57																										Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 3		5/780 mL 187 cm2		30				38		168										90

		RM 90-87		Sample No. 8				7/12/06		14:40		7/21/06				56		310						Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		12		12.3333333333		2		41		40.6666666667		303																																																						89

		RM 90-87		Sample No. 9				7/12/06		15:40		7/21/06		147		62		193		195		754		Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		12				4		43																																																										88

		RM 90-87		Sample No. 9				7/12/06		15:40		7/21/06				61		197						Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		13				5		38																																																										87

				Sample No. R10				7/11/06		11:30		7/21/06		63		37		201		192		328		Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		19		18.5		7		56		61.5		301

				Sample No. R10				7/11/06		11:30		7/21/06				36		183						Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		18				4		67

				Sample No. R11				7/11/06		13:30		7/21/06		43		29		165		149.5		288		Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		1 Final wt verified				8		56

				Sample No. R11				7/11/06		13:30		7/21/06				30		134

				Sample No. R12				7/11/06		15:00		7/21/06		48		25		164		149		322

				Sample No. R12				7/12/06		15:00		7/21/06				19		134

				Sample No. R13				7/12/06		15:50		7/21/06		29		8		81		74.5		389

				Sample No. R13				7/12/06		15:50		7/21/06				9		68

				Sample No. R14				7/12/06		15:40		7/21/06		137		52		182		189.5		723

				Sample No. R14				7/12/06		15:40		7/21/06				61		197

																								Median Wapato										16				7		57				267
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charts

		Spatial Differences:  Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus										Ortho phosphate, ammonia, and nitrate+nitrite										Redfield ratios                                  (Y axes scaled to 0.432 N : 0.060 P or 7.2:1)

		Spatial Differences: Nutrient Concentrations

		Zillah STP at RM 89.2, treated effluent on Aug 15 (mg/L):								NO3+2		Ortho-P		T-Phos		NH3-Diss		TKN

										14.7		6		6.39		0.99		2.94

		Zillah STP at RM 89.2, treated effluent on Oct 4 (mg/L):								NO3+2		Ortho-P		T-Phos		NH3-Diss		TKN

										6.7		5.89		6.02		2.25		4.25

		Relative Proportions of TP and OP Concentrations

		Temporal Differences: Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus																Ortho phosphate, ammonia, and nitrate+nitrite

		Temporal Differences: Nutrient Concentrations

		RM 89.2 treated effluent from Zillah STP.

				NO3+2		Ortho-P		T-Phos		NH3		TKN

		Mar 29		7.29		4.75		5.15		1.37		2.96

		Aug 15		14.7		6		6.39		0.99		2.94

		Oct 4		6.7		5.89		6.02		2.25		4.25

		Nutrient Loads

																										Measured vs. calculated

																										Aug 14-15 (lb/day)

																												RM 87		RM 89 +inflows

																										NO3+2		366		343

																										OP		65		85

																										TP		113		149

																										NH3		84		115

																										TKN		394		350

																										Oct 3-4 (lb/day)

																												RM 87		RM 89 + STP

																										NO3+2		442		454

																										OP		73		73

																										TP		119		125

																										NH3		0		0

																										TKN		519		527

		Note:  Buena Irrigation District diversion, at RM 97, diverts approx 8 cfs beginning Apr 15, increasing to 20 cfs in Jul and Aug, decreasing to 8 cfs by October.

		Roza Wasteway #3 at ~ RM 97.8 spilled: Jul 11 beginning w/ 50 cfs at 0600 declining over the day, turning off at 1715; on Oct 2, 25 cfs at 1600; and on Oct 4, 15 cfs at 0800.

		Sunnyside Wasteway at RM 89.2 (next to Zillah STP) spilled ~ 40 cfs Aug. 13-14.

		JD 14.6:  Median loads, 2003 irr. season were 1.2 lb/day NO3, 1.0 lb/day TP, and 1.9 lb/day TKN. Median conc. were 0.21 mg/L NO3+2, 0.16 mg/L TP, and 0.38 mg/L TKN.

		Algal Biomass and Nutrient Concentrations

		Algal Biomass and Autrotrophic Index										Nuisance threasholds:  chl a 100-150 mg/m2 (dashed grey line), AI index 100 (black line)

		Temporal Differences:  Chl a and AFDM

		Spatial Differences:  Nutrient Concentrations in Surface Water and Pore Water

																				R1RBT		Site 1		Near RM 103. Top of riffle, RB.

																				R2RBT		Site 2		Top of riffle, RB.

																				R3RBT		Site 3		Top of riffle, RB.

																				R4B		Site 4		Bottom of riffle in potential hyporheic inflow area, water percolating through gravel bar

																				R5RBT		Site 5		1st riffle ds Zillah-Topp bridge, RB, top of riffle.

																				R5LBT		Site 6		Same riffle as # 5 but LB, also top of riffle.

																				R6LBT		Site 7		Top of riffle.  Lots of diatoms.

																				R6LBL		Site 8		Same riffle as site 7, about 100 ft ds of site 7, mid-length of riffle.  Patchy fil. green algae.

																				NR7RB		Site 9		RB ds of Zillah STP; effluent coming in on LB.  One big mat of diatoms.  Smaller rocks than previous sites (gravel not cobble).
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		89		89		89		89

		88		88		88		88

		87		87		87		87

		86		86		86		86



TKN 06

TKN 04

TP 06

TP 04

River Mile

mg/L

Jul 27, 2006 grab samples at RM 103, 92, 89
and 87, and Jul 26, 2004 EWI at RM 103.8, 91,86

0.25

0.18

0.054

0.062

0.2

0.048

0.19

0.051

0.2

0.045

0.23

0.043

0.2

0.05



tables

		103		103		103		103		0.2		0.22

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92		0.14

		91		91		91		91				0.09

		90		90		90		90

		89		89		89		89		0.13

		88		88		88		88

		87		87		87		87		0.17

		86		86		86		86				0.13
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OP 06

OP 04

NH3 06

NH3 04

NO3+2 06

NO3+2 04

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

July 27, 2006 grab samples ar RM 103, 92, 89, and 87 and Jul 26, 2004 EWI at RM 103.8, 91, and 86

0.03

0.034

0.04

0.17

0.025

0.04

0.022

0.01

0.03

0.05

0.031

0.04

0.024

0.01



Q

		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 9-10, 2006 grab samples at 
RM 103, 92, 89, and 87

0.11

0.054

0.1

0.048

0.11

0.045

0.1

0.043



field measurments

		103		103		0.19

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.09

		88		88

		87		87		0.12
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 9-10 grab samples at RM 103, 92, 89, and 87

0.029

0.04

0.024

0.03

0.018

0.02

0.02

0.02



Jul 11 12

		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 14-15, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.11

0.05

0.08

0.049

0.07

0.04

0.11

0.044

0.14

0.04



Loads

		103		103		0.18

		102		102

		101		101		0.17

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.1

		88		88

		87		87		0.13
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 14-15, 2006 EWI samples at
 RM 103, 101, 92, 89, and 87

0.033

0.04

0.031

0.03

0.025

0.03

0.026

0.04

0.023

0.03



Aug 15 loads

		38805		38805

		38909		38909

		38925		38925

		38938		38938

		38943		38943

		38979		38979

		38992		38992



TKN

TP

date

mg/L

RM 103

0.29

0.062

0.15

0.052

0.25

0.057

0.11

0.054

0.11

0.05

0.14

0.064

0.13

0.063



Oct 2 loads

		38805		38805		0.17

		38909		38909		0.18

		38925		38925		0.2

		38938		38938		0.19

		38943		38943		0.18

		38979		38979		0.24

		38992		38992		0.33
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OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 103

0.023

0.01

0.024

0

0.03

0.04

0.029

0.04

0.033

0.04

0.043

0.03

0.035

0



data

		38805		38805

		38909		38909

		38925		38925

		38938		38938

		38943		38943

		38979		38979

		38993		38993



TKN

TP

date

mg/L

RM 101 (and nearby)

0.32

0.062

0.21

0.07

0.08

0.049

0.18

0.064



chl data

		38805		38805

		38909		38909

		38925		38925

		38938		38938

		38943		38943

		38979		38979

		38992		38992



TKN

TP

date

mg/L

RM 92 (except in March, RM 93)

0.33

0.056

0.2

0.048

0.1

0.048

0.07

0.04

0.14

0.063

0.2

0.052



		38805		38805

		38909		38909

		38925		38925

		38938		38938

		38943		38943

		38979		38979

		38992		38992

		0.16

		0.2



TKN

TP

date

mg/L

RM 89 (and RM 89.2 on Jul 12)

0.23

0.034

0.2

0.057

0.2

0.045

0.2

0.044

0.11

0.058

0.11

0.044



		38805		38805

		38909		38909

		38925		38925

		38938		38938

		38943		38943

		38979		38979

		38992		38992



TKN

TP

date

mg/L

RM 87

0.23

0.059

0.1

0.043

0.14

0.04

0.14

0.055

0.2

0.046



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Sept 19, 2006 grab samples at
RM 103, 92, 89, and 87

0.14

0.064

0.14

0.063

0.16

0.058

0.14

0.055



		103		103		0.24

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.2

		91		91

		90		90

		89		89		0.14

		88		88

		87		87		0.16
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Sept 19, 2006 grab samples at 
RM 103, 92, 89, and 87

0.043

0.03

0.038

0.03

0.036

0.02

0.035

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Oct 2-3, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.13

0.063

0.18

0.064

0.2

0.052

0.2

0.044

0.2

0.046



		103		103		0.33

		102		102

		101		101		0.31

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.14

		91		91

		90		90

		89		89		0.17

		88		88

		87		87		0.17
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Oct 2-3, 2006 EWI samples at 
RM 103, 101, 92, 89, and 87

0.035

0

0.043

0

0.031

0

0.028

0

0.028

0



		

		38909		38909

		38943		38943

		38992		38992
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chl a

AFDM

date

chl a (mg/m2)

RM 103

AFDM (gm/m2)

255

63

66.6666666667

22

135.6666666667

23.3333333333



		

		38909		38909

		38943		38943

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 101

AFDM (gm/m2)

81.5

29

62.1111111111

16.5555555556

267

32.3333333333



		

		38909		38909

		38943		38943

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 92

AFDM (gm/m2)

56.3333333333

16

214.6666666667

36



		

		38909		38909

		38943		38943

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 89

AFDM (gm/m2)

339.5

58

40.6666666667

12.3333333333

160

32.3333333333



		

		38909		38909

		38943		38943

		243

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 87

AFDM (gm/m2)

195

58

300.8130081301

12

31



		RM 93

		Zillah STP



Zillah reach NO3+2 loads (lbs/day) Mar 29, 2006

1323.3528

14.669424



		RM 93

		Zillah STP



Zillah reach TKN loads (lbs/day) Mar 29, 2006

3639.2202

5.9563093333



		RM 93

		Zillah STP



Zillah reach TP loads
(lbs/day) Mar 29, 2006

617.56464

10.3631733333



		RM 93

		Zillah STP



Zillah reach OP loads (lbs/day) Mar 29, 2006

209.53086

9.5582666667



		RM 89

		Zillah STP

		SVID WW



Zillah reach NO3+2 loads (lbs/day), Aug 14-15, 2006

281.358

29.7563933333

32.34



		RM 89

		Zillah STP



Zillah reach OP loads (lbs/day), Aug 14-15, 2006
(no data from RSBOJC)

73.15308

12.1454666667



		103		0.03

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.025

		91

		90

		89		0.03

		88

		87		0.031



0.17
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DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

March 29, DIN relative to OP

103

102

101

100

99

98

97

96

95

94

93

92

91

90

89

88

87

0.18

0.023

0.16

0.024

0.14

0.021

0.12

0.019

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Jul 27, DIN relative to OP

0.24

0.18

0.18

0.21



		103		0.029

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.024

		91

		90

		89		0.018

		88

		87		0.02



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Aug 9-10, DIN relative to OP

0.23

0.12

0.11

0.14



		103		0.033

		102

		101		0.031

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.025

		91

		90

		89		0.026

		88

		87		0.023



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Aug 14-15, DIN relative to OP

0.22

0.2

0.12

0.14

0.16



		103		0.043

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.038

		91

		90

		89		0.036

		88

		87		0.035



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Sept 19, DIN relative to OP

0.27

0.23

0.16

0.18



		103		0.035

		102

		101		0.043

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.031

		91

		90

		89		0.028

		88

		87		0.028



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Oct 2-3, DIN relative to OP

0.33

0.31

0.14

0.17

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                     RM 90-87

&A

Page &P

chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and NO3+2 conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.18

168

0.13

214

0.13

81.5

0.12

339.5

0.03

177.5

0.02

144

0.01

304.5

0.01

195

0.02

chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Aug 14-15 algal biomass and NO3+2 conc.

66.6666666667

0.18

62.1111111111

0.17

56.3333333333

0.09

40.6666666667

0.1

61.5

0.13



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Oct 2-3 algal biomass and NO3+2 conc.

135.6666666667

0.33

267

0.31

214.6666666667

0.14

160

0.17

165.6666666667

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                             RM  90-87

RM 103-101                        RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and OP conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.024

168

0.024

214

0.025

81.5

0.025

339.5

0.011

177.5

0.009

144

0.01

304.5

0.011

195

0.012

chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Aug 14-15 algal biomass and OP conc.

66.6666666667

0.033

62.1111111111

0.031

56.3333333333

0.025

40.6666666667

0.026

61.5

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Oct 2-3 algal biomass and OP conc.

135.6666666667

0.035

267

0.043

214.6666666667

0.031

160

0.028

165.6666666667

0.028



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



Q Parker 
2004 380 cfs 2006 489 cfs
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SW

PW

Site number

mg/L

NO3+2 Concentrations in Surface Water (SW) and Pore Water (PW)

nr RM 103 R1RBT

nr RM 103 R1RBT

RM 103-101 R2RBT

RM 103-101 R2RBT

RM 103-101 R3RBT

RM 103-101 R3RBT

nr RM 101 R4B

nr RM 101 R4B

RM 91 R5RBT

RM 91 R5RBT

RM 91 R5LBT

RM 91 R5LBT

nr RM 90? R6LBT

nr RM 90? R6LBT

nr RM 90? R6LBL

nr RM 90? R6LBL

nr RM 89 NR7RB

nr RM 89 NR7RB

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66

SW

PW

Site number

mg/L

TKN Concentrations in Surface Water (SW) and Pore Water (PW)

0.15

0.25

0.17

1.41

0.24

0.85

0.21

1.13

0.16

3.92

0.2

2.02

0.21

5.28

0.25

2

0.23

0.3



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

NH3 Concentrations in Surface Water (SW) and Pore Water (PW)

0

0

0

0.02

0

0

0

0

0

0

0

0.01

0

0

0

0

0

0



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

TP Concentrations in Surface Water (SW) and Pore Water (PW)

0.052

0.132

0.054

0.52

0.065

0.36

0.07

0.87

0.045

1.35

0.046

0.4

0.055

1.28

0.027

0.45

0.034

0.57



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

OP Concentrations in Surface Water (SW) and Pore Water (PW)

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87



TKN

TKN

TP

TP

Approx. river mile

mg/L

Jul 11-12, 2006 grab samples at 
RM 103-101 and 90-87

0.15

0.052

0.17

0.24

0.054

0.065

0.21

0.07

0.16

0.2

0.045

0.046

0.21

0.25

0.055

0.027

0.23

0.034



		103		103		103		103		0.18

		102		102		102		102		0.13		0.13

		101		101		101		101		0.12

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91		0.03		0.02

		90		90		90		90		0.01		0.01

		89		89		89		89		0.02

		88		88		88		88

		87		87		87		87
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Page &P

OP

OP

NH3

NH3

NO3+2

NO3+2

Approx. River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Jul 11-12 grab samples at 
RM 103-101 and 90-87

0.024

0

0.024

0.025

0

0

0.025

0

0.011

0.009

0

0

0.01

0.011

0

0

0.012

0



		17.3		16.5

		22.5		26

		32.5		34

		23		27



SWL

GWL

Site number

cm?

Surface Water Level (SWL) and Ground Water Level (GWL)



		-0.08

		0.35

		0.15

		0.4



PW

Site number

VHG (cm)

Vertical Head Gradient 
(Surface water level - ground water level) / estimated depth of drive pt (10 cm)



		103		103

		102		102		0.13		0.025

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91		0.02		0.009

		90		90		0.01		0.011

		89		89



DIN

OP

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Jul 11-12, DIN relative to OP

0.18

0.024

0.13

0.024

0.12

0.025

0.03

0.011

0.01

0.01

0.02

0.012



		RM 89

		Zillah STP

		SVID WW



Zillah reach TKN loads (lbs/day), Aug 14-15, 2006

309.4938

5.9512786667

34.496



		RM 89

		Zillah STP

		SVID WW



Zillah reach TP loads (lbs/day), Aug 14-15, 2006

123.79752

12.934922

11.858



		RM 89

		Zillah STP



Zillah reach TKN loads (lbs/day), Oct 3-4, 2006

519.4882

7.8394555556



		RM 89

		Zillah STP



Zillah reach TP loads (lbs/day), Oct 3-4, 2006

114.287404

11.1043582222



		RM 89

		Zillah STP



Zillah reach OP loads (lbs/day), Oct 3-4, 2006
(no data from RSBOJC)

72.728348

10.8645631111



		103		103		330

		102		102

		101		101		266.5474060823

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		284.0236686391

		91		91

		90		90

		89		89		303.2786885246

		88		88

		87		87		300.8130081301



chl a

AFDM

AI

River Mile

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Aug 14-15, 2006 algal biomass, 
RM 103, 101, 92, 89, 87

66.6666666667

22

62.1111111111

16

56.3333333333

18

40.6666666667

12

61.5

19



		nr RM 103		nr RM 103		247.0588235294

		nr RM 103		nr RM 103		250

		betw RM 103-101		betw RM 103-101		224.2990654206

		betw RM 103-101		betw RM 103-101		355.8282208589

		betw RM 103-101		betw RM 103-101		170.8394698085

		betw RM 103-101		betw RM 103-101		343.661971831

		nr RM 101		nr RM 101		388.8888888889

		nr RM 101		nr RM 101		338.2594417077

		RM 90-87		RM 90-87		753.8461538462



chl a

AFDM

AI

RM 103-101                             RM 90-87

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Jul 11-12, 2006 algal biomass, 
RM 103-101, and 90-87

255

63

168

42

214

48

81.5

29

339.5

58

177.5

61

144

56

304.5

103

195

147



		103		103		171.9901719902

		102		102

		101		101		121.0986267166

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		166.149068323

		91		91

		90		90

		89		89		202.0833333333

		88		88

		87		87		191.1468812877



chl a

AFDM

AI

River Mile

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Oct 2-3, 2006 algal biomass, 
RM 103, 101, 92,89, 87

135.6666666667

23.3333333333

267

32.3333333333

214.6666666667

35.6666666667

160

32.3333333333

165.6666666667

31.6666666667



		38805

		38909

		38910

		38925

		38938

		38939

		38943

		38944

		38979

		38992

		38993



cfs

Q at Parker, provisional data

2046

504

556

489

440

463

500

482

601

517

476



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87

		86		86



TP

OP

mg/L

March 29, 2006 TP and OP concentrations

0.062

0.023

0.062

0.024

0.065

0.021

0.056

0.019



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87



TP

OP

TP

OP

mg/L

Jul 11-12, 2006 TP and OP concentrations

0.052

0.024

0.054

0.024

0.065

0.025

0.07

0.025

0.045

0.011

0.046

0.009

0.055

0.01

0.027

0.011

0.034

0.012



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Jul 27, 2006 TP and OP concentrations

0.054

0.03

0.048

0.025

0.045

0.03

0.043

0.031



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Aug 9-10, 2006 TP and OP concentrations

0.054

0.029

0.048

0.024

0.045

0.018

0.043

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Aug 14-15, 2006 TP and OP concentrations

0.05

0.033

0.049

0.031

0.04

0.025

0.044

0.026

0.04

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Sept 19, 2006 TP and OP concentrations

0.064

0.043

0.063

0.038

0.058

0.036

0.055

0.035



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Oct 2-3, 2006 TP and OP concentrations

0.063

0.035

0.064

0.043

0.052

0.031

0.044

0.028

0.046

0.028



		38805		38805		0.16

		38909		38909		0.12

		38925		38925

		38938		38938

		38943		38943		0.17

		38979		38979

		38992		38992		0.31



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 101 (and nearby)

0.024

0

0.025

0

0.031

0.03

0.043

0



		38805		38805		0.12

		38909		38909

		38925		38925		0.14

		38938		38938		0.09

		38943		38943		0.09

		38979		38979		0.2

		38992		38992		0.14



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 92 (except in March, RM 93)

0.019

0

0.025

0.04

0.024

0.03

0.025

0.03

0.038

0.03

0.031

0



		38805		38805

		38909		38909		0.01

		38925		38925		0.13

		38938		38938		0.09

		38943		38943		0.1

		38979		38979		0.14

		38992		38992		0.17



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 89 (except RM 89.2 on Jul 12)

0.01

0

0.03

0.05

0.018

0.02

0.026

0.04

0.036

0.02

0.028

0



		38805		38805

		38909		38909

		38925		38925		0.17

		38938		38938		0.12

		38943		38943		0.13

		38979		38979		0.16

		38992		38992		0.17

				0



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 87

0.031

0.04

0.02

0.02

0.023

0.03

0.035

0.02

0.028

0



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		12.3586711111

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 NO3+2 Loads

857.15553

805.20671

39.0775

363.64174

441.56497

441.56497



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		29.7563933333

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 TKN Loads

337.66733

467.53938

26.95

519.4882

519.4882

519.4882



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

lb/day

Oct 2-3 OP Loads
(no data for Roza WW)

90.910435

111.689963

80.520671

72.728348

10.8645631111

72.728348



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		32.34

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 NO3+2 Loads

467.6364

441.6566

233.8182

29.7563933333

281.358

365.7654



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		34.496

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 TKN Loads

285.7778

207.8384

181.8586

5.9512786667

309.4938

393.9012



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		11.858

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 TP Loads

129.899

127.30102

103.9192

12.934922

123.79752

112.5432



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

lb/day

Aug 14-15 OP Loads
(no data for SVID WW)

85.73334

80.53738

64.9495

12.1454666667

73.15308

64.71234



		RM 89

		Zillah STP



Zillah reach NO3+2 loads (lbs/day), Oct 3-4, 2006

441.56497

12.3586711111



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		11.1043582222

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 TP Loads

163.638783

166.236224

7.95025

135.066932

114.287404

119.482286



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195
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Page &P

SW

PW

chl a

Site number

NO3+2 (mg/L)

chl a (mg/m2)

NO3+2 concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

OP(mg/L)

chl a (mg/m2)

orthoP concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

TKN (mg/L)

chl a (mg/m2)

TKN concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.15

0.25

0.13

1.41

0.13

0.85

0.12

1.13

0.16

3.92

0.2

2.02

0.21

5.28

0.25

2

0.23

0.3



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

TP(mg/L)

chl a (mg/m2)

TP concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.052

0.132

0.054

0.52

0.025

0.36

0.07

0.87

0.045

1.35

0.046

0.4

0.055

1.28

0.027

0.45

0.034

0.57



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

NH3 (mg/L)

chl a (mg/m2)

NH3 concentrations in pore water (pw) and surface water (sw), and chl a conc.

0

0

0

0.02

0

0

0

0

0

0

0

0.01

0

0

0

0

0

0



		103		103		103		103		103		103

		102		102		102		102		102		102		5.2

		101		101		101		101		101		101

		100		100		100		100		100		100

		99		99		99		99		99		99

		98		98		98		98		98		98

		97		97		97		97		97		97

		96		96		96		96		96		96

		95		95		95		95		95		95

		94		94		94		94		94		94

		93		93		93		93		93		93

		92		92		92		92		92		92

		91		91		91		91		91		91		2.2222222222

		90		90		90		90		90		90		0.9090909091

		89		89		89		89		89		89

		88		88		88		88		88		88

		87		87		87		87		87		87

		86		86		86		86		86		86



March

mid Jul

late Jul

Aug

Sept

Oct

mid Jul

river mile

DIN (mg/L):SRP (mg/L)

DIN:SRP

7.8260869565

7.5

8

7.9310344828

6.6666666667

9.4285714286

5.4166666667

4.8

6.4516129032

7.2093023256

6.6666666667

6.6666666667

6.3157894737

7.2

5

4.8

4.5161290323

2.7272727273

1

1.6666666667

6

6.1111111111

5.3846153846

6.0714285714

6.7741935484

7

6.9565217391

6.0714285714



		Zillah Reach Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus										Ortho phosphate, ammonia, and nitrate+nitrite

		Table 1.  Groundwater Samples.

		Loacation				Date		Time		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		Wapato wells, RM 101				3/28/06		12:10		0.60		0.042		0.87		< 0.01		0.52

		Toppenish wells, RM 92				3/28/06		14:20		0.26		0.012		0.035		< 0.01		< 0.03

		Toppenish wells, RM 92				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Table 2. Treated effluent nutrient concentrations from Zillah STP at RM 89.2.

				NO3+2		Ortho-P		T-Phos		NH3		TKN

		Mar 29		7.29		4.75		5.15		1.37		2.96

		Aug 15		14.7		6.00		6.39		0.99		2.94

		Oct 4		6.7		5.89		6.02		2.25		4.25





		103		103		0.5		0.058

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

SS Canal

River Mile

mg/L

March 29, 2006, EWI samples at 
RM 103, 100, 98, and 93

0.29

0.062

0.32

0.062

0.33

0.065

0.33

0.056



		103		103		0.17		0.18

		102		102

		101		101

		100		100		0.16

		99		99

		98		98		0.14

		97		97

		96		96

		95		95

		94		94

		93		93		0.12

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87
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NH3 & OP were nondetec at SS Canal

OP

NH3

NO3+2

SS Canal

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

March 29, 2006 EWI samples at 
RM 103, 100, 98, and 93

0.023

0.01

0.024

0

0.021

0

0.019

0



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87

		86		86		86		86



TKN 06

TKN 04

TP 06

TP 04

River Mile

mg/L

Jul 27, 2006 grab samples at RM 103, 92, 89
and 87, and Jul 26, 2004 EWI at RM 103.8, 91,86

0.25

0.18

0.054

0.062

0.2

0.048

0.19

0.051

0.2

0.045

0.23

0.043

0.2

0.05



		103		103		103		103		0.2		0.22

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92		0.14

		91		91		91		91				0.09

		90		90		90		90

		89		89		89		89		0.13

		88		88		88		88

		87		87		87		87		0.17

		86		86		86		86				0.13
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OP 06

OP 04

NH3 06

NH3 04

NO3+2 06

NO3+2 04

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

July 27, 2006 grab samples ar RM 103, 92, 89, and 87 and Jul 26, 2004 EWI at RM 103.8, 91, and 86

0.03

0.034

0.04

0.17

0.025

0.04

0.022

0.01

0.03

0.05

0.031

0.04

0.024

0.01



		103		103		103		103		0.18

		102		102		102		102		0.13		0.13

		101		101		101		101		0.12

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91		0.03		0.02

		90		90		90		90		0.01		0.01

		89		89		89		89		0.02

		88		88		88		88

		87		87		87		87



0.17

Q Parker 
2004 380 cfs 2006 489 cfs

TKN

TKN

TP

TP

Approx. river mile

mg/L

Jul 11-12, 2006 grab samples at 
RM 103-101 and 90-87

103

103

103

103

102

102

102

102

101

101

101

101

100

100

100

100

99

99

99

99

98

98

98

98

97

97

97

97

96

96

96

96

95

95

95

95

94

94

94

94

93

93

93

93

92

92

92

92

91

91

91

91

90

90

90

90

89

89

89

89

88

88

88

88

87

87

87

87

0.15

0.052

0.17

0.24

0.054

0.065

0.21

0.07

0.16

0.2

0.045

0.046

0.21

0.25

0.055

0.027

0.23

0.034
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OP

OP

NH3

NH3

NO3+2

NO3+2

Approx. River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Jul 11-12 grab samples at 
RM 103-101 and 90-87

0.024

0

0.024

0.025

0

0

0.025

0

0.011

0.009

0

0

0.01

0.011

0

0

0.012

0



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 9-10, 2006 grab samples at 
RM 103, 92, 89, and 87

0.11

0.054

0.1

0.048

0.11

0.045

0.1

0.043



		103		103		0.19

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.09

		88		88

		87		87		0.12
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 9-10 grab samples at RM 103, 92, 89, and 87

0.029

0.04

0.024

0.03

0.018

0.02

0.02

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 14-15, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.11

0.05

0.08

0.049

0.07

0.04

0.11

0.044

0.14

0.04



		103		103		0.18

		102		102

		101		101		0.17

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.1

		88		88

		87		87		0.13
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 14-15, 2006 EWI samples at
 RM 103, 101, 92, 89, and 87

0.033

0.04

0.031

0.03

0.025

0.03

0.026

0.04

0.023

0.03



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Sept 19, 2006 grab samples at
RM 103, 92, 89, and 87

0.14

0.064

0.14

0.063

0.16

0.058

0.14

0.055



		103		103		0.24

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.2

		91		91

		90		90

		89		89		0.14

		88		88

		87		87		0.16
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Sept 19, 2006 grab samples at 
RM 103, 92, 89, and 87

0.043

0.03

0.038

0.03

0.036

0.02

0.035

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Oct 2-3, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.13

0.063

0.18

0.064

0.2

0.052

0.2

0.044

0.2

0.046



		103		103		0.33

		102		102

		101		101		0.31

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.14

		91		91

		90		90

		89		89		0.17

		88		88

		87		87		0.17
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Oct 2-3, 2006 EWI samples at 
RM 103, 101, 92, 89, and 87

0.035

0

0.043

0

0.031

0

0.028

0

0.028

0



		Surface water nutrient concentrations

																Marie's view:  NO3 & OP were usually higher in concentration at the top of the reach than near the bottom of the reach, sometimes by quite a bit.  TP was also higher at the top but not by much.  TKN and NH3 had no consistent pattern.

		Algal Biomass and Nutrient Concentrations

																						Marie's view:

																						Algal biomass did not increase

																						with increasing concentrations.

																						Kurt has explained the Redfield ratios strongly indicate that the decline in NO3 and OP are due to uptake by algae.  Yet algal biomass is not consistently lower (or higher) near the bottom of the reach than at the top.  From discussion at The Dalles, eith

																						The Aug chl a data are suspect but

																						support what the photos show:

																						much less biomass in Aug than

																						in July.

																						Algal biomass did not increase

																						w/ increased NO3 concentrations.

																						Algal biomass did follow a

																						similar pattern to OP conc but it's

																						a weak pattern.

		Porewater vs. surface water

																				Since we didn't measure depth of drive pt,

																				won't be able to use gradient data.  If 5 cm is

																				correct, river was unexpected gaining in

																				upper portion of reach.

		The 2 samples from bottom of riffles had										No consistent pattern in PW OP between

		much higher NO3 PW conc. than top of riffles.										top & bottom of riffle, or LB/RB.

		No LB/RB pattern.

																				At RM 92 (which Stanford found to be a

																				gaining area), Aug. NO3 conc.of gw in well nr

																				river was similar to RB hyporheic sample

																				nr RM 91 (but LB was much lower.)

																				At RM 92, OP conc. of gw in well near river

																				was much lower than in hyporheic RB sample

																				but only a little lower than LB sample.

																				In March, why would conc. at RM 101 be so

																				much higher than at RM 92?





		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

NO3+2 Concentrations

0.17

0.18

0.2

0.19

0.18

0.24

0.33

0.13

0.12

0.17

0.31

0.16

0.14

0.12

0.14

0.09

0.09

0.2

0.14

0.03

0.01

0.02

0.13

0.09

0.1

0.14

0.17

0.17

0.12

0.13

0.16

0.17



		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

OP Concentrations

0.023

0.024

0.03

0.029

0.033

0.043

0.035

0.024

0.025

0.031

0.043

0.024

0.021

0.019

0.025

0.024

0.025

0.038

0.031

0.011

0.01

0.012

0.03

0.018

0.026

0.036

0.028

0.031

0.02

0.023

0.035

0.028



		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

TKN Concentrations

0.29

0.15

0.25

0.11

0.11

0.14

0.13

0.17

0.21

0.08

0.18

0.32

0.33

0.33

0.2

0.1

0.07

0.14

0.2

0.16

0.21

0.23

0.2

0.11

0.11

0.16

0.2

0.23

0.1

0.14

0.14

0.2



		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

TP Concentrations

0.062

0.052

0.057

0.054

0.05

0.064

0.063

0.054

0.07

0.049

0.064

0.062

0.065

0.056

0.048

0.048

0.04

0.063

0.052

0.045

0.055

0.034

0.057

0.045

0.044

0.058

0.044

0.059

0.043

0.04

0.055

0.046



		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

NH3 Concentrations

0.01

0

0.04

0.04

0.04

0.03

0

0

0

0.03

0

0

0

0

0.04

0.03

0.03

0.03

0

0

0

0

0.05

0.02

0.04

0.02

0

0.04

0.02

0.03

0.02

0



		103		nr RM 103

		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87
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chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and SW NO3+2 conc.

255

0.18

168

0.13

214

0.13

81.5

0.12

339.5

0.03

177.5

0.02

144

0.01

304.5

0.01

195

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Aug 14-15 algal biomass (suspect data) and NO3+2 conc.

66.6666666667

0.18

62.1111111111

0.17

56.3333333333

0.09

40.6666666667

0.1

61.5

0.13



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Oct 2-3 algal biomass and NO3+2 conc.

135.6666666667

0.33

267

0.31

214.6666666667

0.14

160

0.17

165.6666666667

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                             RM  90-87

RM 103-101                        RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and SW OP conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.024

168

0.024

214

0.025

81.5

0.025

339.5

0.011

177.5

0.009

144

0.01

304.5

0.011

195

0.012

chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Aug 14-15 algal biomass (suspect data) and OP conc.

66.6666666667

0.033

62.1111111111

0.031

56.3333333333

0.025

40.6666666667

0.026

61.5

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Oct 2-3 algal biomass and OP conc.

135.6666666667

0.035

267

0.043

214.6666666667

0.031

160

0.028

165.6666666667

0.028



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



&A

Page &P

SW

PW

Site number

mg/L

NO3+2 Concentrations in Surface Water (SW) and Pore Water (PW)

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

OP Concentrations in Surface Water (SW) and Pore Water (PW)

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		R1RBT

		R2RBT

		R3RBT

		R4B



PW

Site number

VHG (cm)

Vertical Head Gradient 
(Surface water level - ground water level) / estimated depth of drive pt (5 cm)

-0.16

0.7

0.3

0.8



		Wapato wells,  RM 101		Wapato wells,  RM 101

		Toppenish wells, RM 92		Toppenish wells, RM 92



28-Mar

9-Aug

mg/L

Ground water NO3+2 conc.

0.6

0.26

0.09



		Wapato wells,  RM 101		Wapato wells,  RM 101

		Toppenish wells, RM 92		Toppenish wells, RM 92



28-Mar

9-Aug

mg/L

Ground water OP conc.

0.042

0.012

0.014



		103		nr RM 103

		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87



RM 103-101                         RM  90-87

chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and PW NO3+2 conc.

255

0.18

168

0.06

214

0.14

81.5

0.36

339.5

0.11

177.5

0.03

144

0.18

304.5

0.19

195

0.66



		103		nr RM 103

		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87



RM 103-101                         RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and PW OP conc.

255

0.026

168

0.044

214

0.034

81.5

0.029

339.5

0.044

177.5

0.017

144

0.037

304.5

0.031

195

0.033



		Table 1.  EWI vs. Grab Samples on Oct 3 at RM 92, 89, and 87.

				NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN       mg/L		Sampling Method

		RM 92		0.14		0.031		0.052		< 0.01		0.20		EWI

				0.14		0.031		0.052		< 0.01		0.11		Grab

		RM 89		0.17		0.028		0.044		< 0.01		0.20		EWI

				0.17		0.027		0.054		< 0.01		0.18		Grab

		RM 87		0.17		0.028		0.046		< 0.01		0.20		EWI

				0.17		0.029		0.052		< 0.01		0.18		Grab

		Table 2.  Ground Water Samples.

		Loacation				Date		Time		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		Wapato wells,  RM 101				3/28/06		12:10		0.6		0.042		0.87		< 0.01		0.52

		Toppenish wells, RM 92				3/28/06		14:20		0.26		0.012		0.035		< 0.01		< 0.03

		Toppenish wells, RM 92				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Table 3.  Filtered in the field (at Portland) vs. filtered by the lab.

		Lab filtered		RM 103		8/9/06		10:40		0.19		0.029

		Field filtered		RM 103		8/9/06		10:41		0.22		0.027

		Lab filtered		RM 92?		8/9/06		15:40		0.09		0.024

		Field filtered		RM 92?		8/9/06		15:41		0.09		0.025

		Table 4. QC Samples.

		RM		QC Field		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		103				3/29/06		12:00		0.17		0.023		0.062		0.01		0.29

		103		Replicate		3/29/06		13:00		0.14		0.017		0.059		0.01		0.24

		89				7/27/06		15:45		0.13		0.030		0.057		0.05		0.20

		89		Replicate		7/27/06		15:46		0.13		0.029		0.054		0.04		0.21

		92				8/14/06		13:50		0.09		0.025		0.040		0.03		0.07

		92		Replicate		8/14/06		13:58		0.09		0.024		0.040		0.04		0.09

		103				9/19/06		11:12		0.24		0.043		0.064		0.03		0.14

		103		Replicate		9/19/06		11:12		0.25		0.043		0.075		0.02		0.15

				Blank		3/29/06		8:00		0.01		< 0.003		< 0.01		< 0.01		< 0.03

				Blank		7/27/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03

				Blank		8/9/06		10:48		< 0.01		< 0.003		< 0.01		0.01		< 0.03

				Blank		8/9/06		17:18		< 0.01		< 0.003		< 0.01		0.02		< 0.03

				Blank		10/3/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03



Confirmed by rerun.



		Mean daily discharge at Parker:  provisional data from USBR

				Q (cfs)

		29-Mar		2046

		11-Jul		504

		12-Jul		556

		27-Jul		489

		9-Aug		440

		10-Aug		463

		14-Aug		500

		15-Aug		482

		19-Sep		601

		2-Oct		517

		3-Oct		476

		26-Jul-04		380





		Sample No.		1		2		3		4

		SW water level		17.3		22.5		32.5		23.0

		GW water level		16.5		26.0		34.0		27.0

		GW head diff		-0.8		3.5		1.5		4.0

		SW SC		94		94		94		94

		GW SC		97		98		91		93

		SW Temp		17.4		nd		19.8		20.2

		GW Temp		nd		nd		24.5		24.4

		SW DO		11.36		11.8		11.9		11.9

		GW DO		nd		6.02		6.8		5.2

		SW pH		8.15		8.15		8.3		8.6

		GW pH		nd		5.6		7		7.5

		Vertical head gradient?		-0.16		0.7		0.3		0.8		if 5 cm

				-0.08		0.35		0.15		0.4		if 10 cm





				Guess RM		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN		av chl a				Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN		DIN:SRP		DIN:SRP		av chl a

		103		nr RM 103		YAK-1S		7/11/06		11:30		0.18		0.024		0.052		< 0.01		0.15		0.18		255																						8						nr RM 103

		102		RM 103-101		YAK-2S		7/11/06		13:30		0.13		0.024		0.054		< 0.01		0.17		0.13		168		RM 103-101		YAK-3S		7/11/06		15:00		0.13		0.025		0.065		< 0.01		0.24		0.13		5		5		81.5		nr RM 103

		101		nr RM 101		YAK-4S		7/11/06		15:50		0.12		0.025		0.07		< 0.01		0.21		0.12		214																						5						betw RM 103-101

		100																																																		betw RM 103-101

		99																																																		betw RM 103-101

		98																																																		betw RM 103-101

		97																																																		nr RM 101

		96																																																		nr RM 101

		95																																																		RM 90-87

		94																																																		RM 90-87

		93																																																		RM 90-87

		92																																																		RM 90-87

		91		nr RM 91		YAK-5S		7/12/06		11:30		0.03		0.011		0.045		< 0.01		0.16		0.03		339.5		nr RM 91		YAK-6S		7/12/06		12:20		0.02		0.009		0.046		< 0.01		0.2		0.02		3		2		304.5		RM 90-87

		90		nr RM 90		YAK-7S		7/12/06		14:00		0.01		0.01		0.055		< 0.01		0.21		0.01		177.5		nr RM 90		YAK-8S		7/12/06		14:00		0.01		0.011		0.027		< 0.01		0.25		0.01		1		1		195		RM 90-87

		89		nr RM 89		YAK-9S		7/12/06		15:40		0.02		0.012		0.034		< 0.01		0.23		0.02		144																						2						RM 90-87

		88																																																		RM 90-87

		87																																																		RM 90-87

																																																				RM 90-87

				RM 90-87		YAK-9B		7/12/06		16:00		0.02		0.013		0.033		< 0.01		0.17		0.02

				RM 90-87		YAK-9C		7/12/06		16:00		0.01		0.011		0.034		< 0.01		0.2		0.01

				RM 90-87		YAK-9SR		7/12/06		15:40		0.02		0.011		0.026		< 0.01		0.19		0.02

																												Av chl		AI

		nr RM 103 R1RBT		nr RM 103		YAK-1P		7/11/06		11:30		0.18		0.026		0.132		< 0.01		0.25								255		247

		RM 103-101 R2RBT		RM 103-101		YAK-2P		7/11/06		13:30		0.06		0.044		0.52		0.02		1.41								168		250

		RM 103-101 R3RBT		RM 103-101		YAK-3P		7/11/06		15:00		0.14		0.034		0.36		< 0.01		0.85								214		224

		nr RM 101 R4B		nr RM 101		YAK-4P		7/11/06		15:50		0.36		0.029		0.87		< 0.01		1.13								82		356

		RM 91 R5RBT		RM 91		YAK-5P		7/12/06		11:30		0.11		0.044		1.35		< 0.01		3.92								340		171

		RM 91 R5LBT		RM 91		YAK-6P		7/12/06		12:20		0.03		0.017		0.4		0.01		2.02								178		344

		nr RM 90? R6LBT		nr RM 90?		YAK-7P		7/12/06		14:00		0.18		0.037		1.28		< 0.01		5.28								144		389

		nr RM 90? R6LBL		nr RM 90?		YAK-8P		7/12/06		14:00		0.19		0.031		0.45		< 0.01		2								305		338

		nr RM 89 NR7RB		RM 89		YAK-9P		7/12/06		15:40		0.66		0.033		0.57		< 0.01		0.3								195		754

		Loads

				Q		RM		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		YR		504		103		489		65		141		0		407

		RozaWW		50		102		353		65		147		0		462

		Buena		-20		101		326		68		190		0		570

		YR + 50 - 20		574		100

						99

						98

						97

						96

						95

						94

						93

						92

						91

						90		93		34		139		0		495

						89		31		31		170		0		650

						88		62		37		105		0		712

						87

						RM 97.8 Roza WW spill		78				16				54

						RM 97 Buena diversion		-13		-3		-8		0		-23		used RM 101 for estimated load at RM 97





		

						NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		29-Mar

				103		1875		254		684		110		3198

				102

				101

				100		1764		265		684		0		3529

				99

				98		1544		232		717		0		3639

				97

				96

				95

				94

				93		1323		210		618		0		3639

				92

				91

				90

				89												15		10		10		3		6		Zillah STP

				88

				87

		11-Jul		RM		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

				103		489		65		141		0		407

				102		353		65		147		0		462

				101		326		68		190		0		570

				100

				99

				98												78		0		16		0		54		RM 97.8 Roza WW spill

				97												-13		-3		-8		0		-23		RM 97 Buena diversion

				96

				95

				94

				93

				92

				91

				90		93		34		139		0		495

				89		31		31		170		0		650

				88		62		37		105		0		712

				87

		15-Aug

				103		468		86		130		104		286

				102

				101		442		81		127		78		208

				100

				99

				98

				97												-13		-3		-8		0		-23

				96

				95

				94

				93

				92		234		65		104		78		182

				91

				90

				89		281		73		124		113		309		30		12		13		2		6		Zillah STP

				88

				87		366		65		113		84		394

		2-Oct

				103		857		91		164		0		338

				102

				101		805		112		166		0		468

				100

				99

				98												39		0		8		0		27		Roza WW 97.8

				97												-5		-1		-3		0		-9		Buena

				96

				95

				94

				93

				92		364		81		135		0		519

				91

				90

				89		442		73		114		0		519		12		11		11		4		8		Zillah STP

				88

				87		442		73		119		0		519



&L&"Arial,Bold"&12Nutrient loads, Zillah reach, 2006



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 TP loads



		



Mainstem

Returns/withdrawl

River Mile

lb/day

Jul 11 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 TKN loads



		Sample ID		Q		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		YR Q (prov)		482

		Loads						RM 103		468		86		130		104		286

								RM 101		442		81		127		78		208

								RM 92		234		65		104		78		182

								RM 89		281		73		124		113		309

								RM 87		366		65		113		84		394

		Zillah STP		0.4				Zillah STP		30		12		13		2		6

								RM 87 - STP		336		53		100		82		388

								RM 89 + STP		311		85		137		115		315

		SVID Spill		40						0.150				0.055				0.160		median 04 conc SS Canal mile 0.6

								SVID WW		32				12				34		load

										median

		YR Q+SVID spill		522





				Site		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

				RM 103		857		91		164		0		338

				RM 101		805		112		166		0		468

				RM 92		364		81		135		0		519

				RM 89		442		73		114		0		519

				RM 87		442		73		119		0		519

				Zillah STP		12		11		11		4		8

				Roza WW

				Roza Canal		0.290				0.059				0.200		median 04 conc Roza mile 4.95

		Q (cfs)		25		39				8				27





		RM		Site		QC Field		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		NH3 mg/L		TKN mg/L		DIN:OP		DIN (NO3+NH3)				Guess RM		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Batch Comments 1		Batch Comments 2		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Batch Comments 1		Batch Comments 2		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN		load																						NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		103						3/29/06		12:00		0.17		0.023		0.062		0.01				0.29		8		0.18				RM 103-101		YAK-1S		7/11/06		11:30		0.18		0.024		0.052		< 0.01		0.15		8				0.18						Yakima R at Mellis Rd		nr RM 103		7/27/06		12:53		0.2		0.03		0.057		0.04		0.25		8				0.24						Yakima R at Mellis Rd		nr RM 103		8/9/06		10:40		0.19		0.029		0.054		0.04		0.11		8				0.23						Yakima River at Mellis Rd/RM 103				8/14/06		10:15		0.18		0.033		0.05		0.04		0.11		7				0.22						Yakima R at Mellis Rd WDFW acc.						9/19/06		11:12		9/21/06		RM 103								0.24		0.043		0.064		0.03		0.14		6				0.27				Yakima River at RM 103						10/2/06		11:30		10/4/06		EWI								0.33		0.035		0.063		< 0.01		0.13		9				0.33																																								RM		Site		Agency		Q		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		102																												RM 103-101		YAK-1P		7/11/06		11:30		0.18		0.026		0.132		< 0.01		0.25		7				0.18																																																																																																																																																																																																								7/26/04		103.8		Yakima River at Parker, WA		BOR		385.0		0.22		0.034		0.062		0.17		0.18

		101																												RM 103-101		YAK-2S		7/11/06		13:30		0.13		0.024		0.054		< 0.01		0.17		5				0.13																																																														Yakima R nr Wapato WLA  RM 101				8/14/06		11:50		0.17		0.031		0.049		0.03		0.08		6				0.20																																												Yakima R nr Wapato Wildlife Area						10/3/06		9:30		10/5/06		RM 101		EWI						0.31		0.043		0.064		< 0.01		0.18		7				0.31

		100		*YAK100				3/29/06		14:00		0.16		0.024		0.062		< 0.01				0.32		7		0.16				RM 103-101		YAK-2P		7/11/06		13:30		0.06		0.044		0.52		0.02		1.41		2				0.08

		99																												RM 103-101		YAK-3S		7/11/06		15:00		0.13		0.025		0.065		< 0.01		0.24		5				0.13

		98		*YAK098				3/29/06		15:00		0.14		0.021		0.065		< 0.01				0.33		7		0.14				RM 103-101		YAK-3P		7/11/06		15:00		0.14		0.034		0.36		< 0.01		0.85		4				0.14

		97																												RM 103-101		YAK-4S		7/11/06		15:50		0.12		0.025		0.07		< 0.01		0.21		5				0.12

		96																												RM 103-101		YAK-4P		7/11/06		15:50		0.36		0.029		0.87		< 0.01		1.13		12				0.36

		95																												RM 90-87		YAK-5S		7/12/06		11:30		0.03		0.011		0.045		< 0.01		0.16		3				0.03

		94																												RM 90-87		YAK-5P		7/12/06		11:30		0.11		0.044		1.35		< 0.01		3.92		3				0.11

		93		*YAK093				3/29/06		16:00		0.12		0.019		0.056		< 0.01				0.33		6		0.12				RM 90-87		YAK-6S		7/12/06		12:20		0.02		0.009		0.046		< 0.01		0.2		2				0.02

		92																												RM 90-87		YAK-6P		7/12/06		12:20		0.03		0.017		0.4		0.01		2.02		2				0.04						Yakima R DS Buena-Toppenish Rd				7/27/06		14:30		0.14		0.025		0.048		0.04		0.2		7				0.18						Yakima R DS Buena-Toppenish Rd				8/9/06		15:40		0.09		0.024		0.048		0.03		0.1		5				0.12						Yakima R DS Buena-Toppenish Rd		RM 92		8/14/06		13:50		0.09		0.025		0.04		0.03		0.07		5				0.12						Yakima R DS Buena-Toppenish Rd						9/19/06		12:15		9/21/06		RM 92								0.2		0.038		0.063		0.03		0.14		6				0.23				Yakima River at RM 92 EWI						10/2/06		15:40		10/4/06										0.14		0.031		0.052		< 0.01		0.2		5				0.14

		91																												RM 90-87		YAK-7S		7/12/06		14:00		0.01		0.01		0.055		< 0.01		0.21		1				0.01																																																																																																																																																																						Yakima River at RM 92 Grab						10/2/06		15:40		10/4/06										0.14		0.031		0.052		< 0.01		0.11

		90																												RM 90-87		YAK-7P		7/12/06		14:00		0.18		0.037		1.28		< 0.01		5.28		5				0.18																																																																																																																																																																																																								7/27/04		91.2		Yakima River at RM 91 at Zillah, WA		USGS		330.0		0.09		0.022		0.051		0.01		0.19

		89																												RM 90-87		YAK-8S		7/12/06		14:00		0.01		0.011		0.027		< 0.01		0.25		1				0.01						Yakima R nr Zillah		RM 89		7/27/06		15:45		0.13		0.03		0.057		0.05		0.2		6				0.18						Yakima River nr Zillah		RM 89		8/10/06		9:00		0.09		0.018		0.045		0.02		0.11		6				0.11						Yakima River nr Zillah		RM 89		8/15/06		9:40		0.1		0.026		0.044		0.04		0.11		5				0.14						Yakima River near Zillah RM 89						9/19/06		14:16		9/21/06										0.14		0.036		0.058		0.02		0.16		4				0.16				Yakima R nr Zillah  RM 89						10/3/06		11:45		10/5/06		EWI								0.17		0.028		0.044		< 0.01		0.2		6				0.17

		88																												RM 90-87		YAK-8P		7/12/06		14:00		0.19		0.031		0.45		< 0.01		2		6				0.19																																																																																																																																																																						Yakima R nr Zillah  RM 89						10/3/06		11:30		10/5/06		Grab								0.17		0.027		0.054		< 0.01		0.18

		87																												RM 90-87		YAK-9S		7/12/06		15:40		0.02		0.012		0.034		< 0.01		0.23		2				0.02						Yakima R at Keene Prp		RM 87		7/27/06		16:50		0.17		0.031		0.059		0.04		0.23		7				0.21						Yakima R at Keene Prp		RM 87		8/10/06		12:45		0.12		0.02		0.043		0.02		0.1		7				0.14						Yakima R at Keene Prp		RM 87		8/15/06		11:10		0.13		0.023		0.04		0.03		0.14		7				0.16						Yakima R at Keene Prp DS Zillah						9/19/06		15:05		9/21/06		RM 87								0.16		0.035		0.055		0.02		0.14		5				0.18				Yakima at Keene prp ds Zillah						10/3/06		15:45		10/5/06		RM 87  EWI								0.17		0.028		0.046		< 0.01		0.2		6				0.17

		86																												RM 90-87		YAK-9P		7/12/06		15:40		0.66		0.033		0.57		< 0.01		0.3		20				0.66																																																																																																																																																																						Yakima at Keene prp ds Zillah						10/3/06		15:30		10/5/06		RM 87  Grab								0.17		0.029		0.052		< 0.01		0.18

		89.2		Zillah STP				3/29/06		13:05		7.29		4.75		5.15				1.37		2.96								RM 90-87		YAK-9B		7/12/06		16:00		0.02		0.013		0.033		< 0.01		0.17		2				0.02																																																														Zillah STP (treated effluent)				8/15/06		11:40		14.7		6		6.39		0.99		2.94		2																																																																																																																								7/27/04		86.2		Yakima River above East Toppenish Drain near Granger, WA		Estimated		330.3		0.13		0.024		0.05		0.01		0.2

																														RM 90-87		YAK-9C		7/12/06		16:00		0.01		0.011		0.034		< 0.01		0.2		1				0.01

		Wapato Wells						3/28/06		12:10		0.6		0.042		0.87				< 0.01		0.52								RM 90-87		YAK-9SR		7/12/06		15:40		0.02		0.011		0.026		< 0.01		0.19		2				0.02																																																																																																																																																																																																								7/26/04		89.2		Zillah WWTP		WWTP		0.3		12.2		3.969		4.03		0.17		1.31

		Toppenish Wells						3/28/06		14:20		0.26		0.012		0.035				< 0.01		< 0.03																																																																Toppenish groundwater site				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Sunnyside Main Canal at Burke Rd						3/29/06		9:50		0.18		< 0.003		0.058				< 0.01		0.5

				*YAK103		Replicate		3/29/06		13:00		0.14		0.017		0.059		0.01				0.24																																		Replicate		Yakima River nr Zillah		RM 89		7/27/06		15:46		0.13		0.029		0.054		0.04		0.21																																						Replicate		Yakima R DS Buena-Toppenish Rd		RM 92		8/14/06		13:58		0.09		0.024		0.04		0.04		0.09										Replicate		Yakima R at Mellis Rd WDFW acc.						9/19/06		11:12		9/21/06		RM 103								0.25		0.043		0.075		0.02		0.15										Blank						10/3/06		15:00		10/5/06										< 0.01		< 0.003		< 0.01		< 0.01		< 0.03

				BLANK		Blank		3/29/06		8:00		0.01		< 0.003		< 0.01		< 0.01				< 0.03																																		Blank		Blank				7/27/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03										Blank		Blank				8/9/06		10:48		< 0.01		< 0.003		< 0.01		0.01confirmed by rerun		< 0.03																																								N stock solution						9/19/06		16:30		9/21/06										3.42																		Zillah STP						10/3/06		13:00		10/5/06										6.7		5.89		6.02		2.25		4.25

																																																										N Stock Solution				7/27/06		15:00		3.06																		Blank		Blank				8/9/06		17:18		< 0.01		< 0.003		< 0.01		0.02		< 0.03																																								P stock solution						9/19/06		16:30		9/21/06												1.1

																						Parker Q (provisional)		2046																																		P Stock Solution				7/27/06		15:00				1.053																																																																										N+P stock solution						9/19/06		16:30		9/21/06										3.39		0.94

				Log Number		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L																																												N+P Stock Solution				7/27/06		15:00		< 0.01confirmed by rerun		0.92																																																																										Control  DI Water						9/19/06		16:30		9/21/06										< 0.01		< 0.003

				06-A3682		Site 1		8/9/06		10:41		0.22		0.027

				06-A3683		Site 2		8/9/06		15:41		0.09		0.025

		YR Q (provisional)		2046																																																																																																														YR Q (prov)		482																																																																						YR Q (prov)		481.9

		Loads								RM 103		1875		254		684		110		0		3198																																																																																												Loads						RM 103		468		86		130		104		286																																																								Loads												RM 103		857		91		164		0		338

										RM 100		1764		265		684		0		0		3529																																																																																																		RM 101		442		81		127		78		208																																																																				RM 101		805		112		166		0		468

										RM 98		1544		232		717		0		0		3639																																																																																																		RM 92		234		65		104		78		182																																																																				RM 92		364		81		135		0		519

										RM 93		1323		210		618		0		0		3639																																																																																																		RM 89		281		73		124		113		309																																																																				RM 89		442		73		114		0		519

		Zillah STP Q		0.4						Zillah STP		15		10		10		0		3		6																																																																																																		RM 87		366		65		113		84		394																																																																				RM 87		442		73		119		0		519

																																																																																																																		Zillah STP		0.4				Zillah STP		30		12		13		2		6																																																								Zillah STP Q		0.3										Zillah STP		12		11		11		4		8

																																																																																																																								RM 87 - STP		336		53		100		82		388																																																																				RM 87 - STP		429		62		108		-4		512

																																																																																																																								RM 89 + STP		311		85		137		115		315																																																																				RM 89 + STP		454		84		125		4		527

																																																																																																																		YR Q+SVID spill		522



Marie Zuroske:
BuRec lab note:  dilution of 25

Marie Zuroske:
BuRec lab note:  Dilution of 40



														Biomass g/m^2		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		Av chl		AI		Sample ID		RM		Date Sampled		Time Sampled		Date Received		Biomass g/m^2		Av biomass		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		Av chl				QC Field		Sample ID		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2				Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Biomass g/m^2		av biomass		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		av chl		AI

		nr RM 103		Sample No. 1				7/11/06		11:30		7/21/06		63		54		283		255		247		Yakima R at Mellis Rd nr RM 103				8/14/06		10:00		8/23/06		23		22		19		65		66.6666666667		330				Yakima R at Mellis Rd WDFW acc.		9/19/06		11:12		9/21/06		RM 103										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 1		5/675 mL 187 cm2		24		23		10		132		136		172						RM

		nr RM 103		Sample No. 1				7/11/06		11:30		7/21/06				41		227						Yakima R at Mellis Rd nr RM 103		103		8/14/06		10:00		8/23/06		22				18		67						Replicate		Yakima R at Mellis Rd WDFW acc.		9/19/06		11:12		9/21/06		RM 103										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 2		5/675 mL 187 cm2		24				13		128										103		103

		betw RM 103-101		Sample No. 2				7/11/06		13:30		7/21/06		42		12		168		168		250		Yakima R at Mellis Rd nr RM 103		103		8/14/06		10:00		8/23/06		21				20		68								Yakima R DS Buena-Toppenish Rd		9/19/06		12:15		9/21/06		RM 92										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 3		5/675 mL 187 cm2		22				11		147										102		101

		betw RM 103-101		Sample No. 2				7/11/06		13:30		7/21/06				23		168						Yakima R at Wapato WLA nr RM 101		103		8/14/06		11:10		8/23/06		17		16.5555555556		15		95		62.1111111111		267				Yakima River near Zillah RM 89		9/19/06		14:16		9/21/06												Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 1		5/630 mL 187 cm2		33		32		17		251		267		121						101		92

		betw RM 103-101		Sample No. 3				7/11/06		15:00		7/21/06		48		31		221		214		224		Yakima R at Wapato WLA nr RM 101				8/14/06		11:10		8/23/06		15				9		55								Yakima R at Keene Prp DS Zillah		9/19/06		15:05		9/21/06		RM 87										Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 2		5/630 mL 187 cm2		31				14		267										100		89

		betw RM 103-101		Sample No. 3				7/11/06		15:00		7/21/06				31		207						Yakima R at Wapato WLA nr RM 101				8/14/06		11:10		8/23/06		16				7		55								N stock solution		9/19/06		16:30		9/21/06												Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 3		5/630 mL 187 cm2		33				9		283										99		87

		nr RM 101		Sample No. 4				7/11/06		15:50		7/21/06		29		9		64		81.5		356		Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		18				7		46								P stock solution		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 1		5/760 mL 187 cm2		37		36		15		193		215		166						98

		nr RM 101		Sample No. 4				7/11/06		15:50		7/21/06				10		99						Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		20				12		81								N+P stock solution		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 2		5/760 mL 187 cm2		34				19		225										97

		RM 90-87		Sample No. 5				7/12/06		11:30		7/21/06		58		18		316		339.5		171		Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		19				8		67								Control  DI Water		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 3		5/760 mL 187 cm2		36				10		226										96

		RM 90-87		Sample No. 5				7/12/06		11:30		7/21/06				33		363						Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		15				6		45								Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		5/665 mL  187 cm2				12		255				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 1		5/700 mL 187 cm2		35		32		21		146		160		202						95

		RM 90-87		Sample No. 6				7/12/06		12:20		7/21/06		61		30		189		177.5		344		Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		15				7		58						Replicate		Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		Rep 1		5/665 mL  187 cm2		15		243				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 2		5/700 mL 187 cm2		31				27		179										94

		RM 90-87		Sample No. 6				7/12/06		12:20		7/21/06				21		166						Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		14				5		57						Replicate		Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		Rep 2		5/165 mL  187 cm2		53		214				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 3		5/700 mL 187 cm2		31				31		155										93

		RM 90-87		Sample No. 7				7/12/06		14:00		7/21/06		56		33		147		144		389		Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		14		16		9		52		56.3333333333		284																						Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 1		5/780 mL 187 cm2		36		32		20		143		166		191						92

		RM 90-87		Sample No. 7				7/12/06		14:00		7/21/06				21		141						Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		16				1		60																										Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 2		5/780 mL 187 cm2		29				27		186										91

		RM 90-87		Sample No. 8				7/12/06		14:40		7/21/06		103		77		299		304.5		338		Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		18				5		57																										Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 3		5/780 mL 187 cm2		30				38		168										90

		RM 90-87		Sample No. 8				7/12/06		14:40		7/21/06				56		310						Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		12		12.3333333333		2		41		40.6666666667		303																																																						89

		RM 90-87		Sample No. 9				7/12/06		15:40		7/21/06		147		62		193		195		754		Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		12				4		43																																																										88

		RM 90-87		Sample No. 9				7/12/06		15:40		7/21/06				61		197						Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		13				5		38																																																										87

				Sample No. R10				7/11/06		11:30		7/21/06		63		37		201		192		328		Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		19		18.5		7		56		61.5		301

				Sample No. R10				7/11/06		11:30		7/21/06				36		183						Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		18				4		67

				Sample No. R11				7/11/06		13:30		7/21/06		43		29		165		149.5		288		Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		1 Final wt verified				8		56

				Sample No. R11				7/11/06		13:30		7/21/06				30		134

				Sample No. R12				7/11/06		15:00		7/21/06		48		25		164		149		322

				Sample No. R12				7/12/06		15:00		7/21/06				19		134

				Sample No. R13				7/12/06		15:50		7/21/06		29		8		81		74.5		389

				Sample No. R13				7/12/06		15:50		7/21/06				9		68

				Sample No. R14				7/12/06		15:40		7/21/06		137		52		182		189.5		723

				Sample No. R14				7/12/06		15:40		7/21/06				61		197

																								Median Wapato										16				7		57				267







Nutrient concentrations usually higher in 
porewater than surface water.  So?  In 
gaining reaches, algae could obtain all the 
nutrients they need from hyporheic water 
regardless of  surface water concentrations.
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charts

		Spatial Differences:  Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus										Ortho phosphate, ammonia, and nitrate+nitrite										Redfield ratios                                  (Y axes scaled to 0.432 N : 0.060 P or 7.2:1)

		Spatial Differences: Nutrient Concentrations

		Zillah STP at RM 89.2, treated effluent on Aug 15 (mg/L):								NO3+2		Ortho-P		T-Phos		NH3-Diss		TKN

										14.7		6		6.39		0.99		2.94

		Zillah STP at RM 89.2, treated effluent on Oct 4 (mg/L):								NO3+2		Ortho-P		T-Phos		NH3-Diss		TKN

										6.7		5.89		6.02		2.25		4.25

		Relative Proportions of TP and OP Concentrations

		Temporal Differences: Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus																Ortho phosphate, ammonia, and nitrate+nitrite

		Temporal Differences: Nutrient Concentrations

		RM 89.2 treated effluent from Zillah STP.

				NO3+2		Ortho-P		T-Phos		NH3		TKN

		Mar 29		7.29		4.75		5.15		1.37		2.96

		Aug 15		14.7		6		6.39		0.99		2.94

		Oct 4		6.7		5.89		6.02		2.25		4.25

		Nutrient Loads

																										Measured vs. calculated

																										Aug 14-15 (lb/day)

																												RM 87		RM 89 +inflows

																										NO3+2		366		343

																										OP		65		85

																										TP		113		149

																										NH3		84		115

																										TKN		394		350

																										Oct 3-4 (lb/day)

																												RM 87		RM 89 + STP

																										NO3+2		442		454

																										OP		73		73

																										TP		119		125

																										NH3		0		0

																										TKN		519		527

		Note:  Buena Irrigation District diversion, at RM 97, diverts approx 8 cfs beginning Apr 15, increasing to 20 cfs in Jul and Aug, decreasing to 8 cfs by October.

		Roza Wasteway #3 at ~ RM 97.8 spilled: Jul 11 beginning w/ 50 cfs at 0600 declining over the day, turning off at 1715; on Oct 2, 25 cfs at 1600; and on Oct 4, 15 cfs at 0800.

		Sunnyside Wasteway at RM 89.2 (next to Zillah STP) spilled ~ 40 cfs Aug. 13-14.

		JD 14.6:  Median loads, 2003 irr. season were 1.2 lb/day NO3, 1.0 lb/day TP, and 1.9 lb/day TKN. Median conc. were 0.21 mg/L NO3+2, 0.16 mg/L TP, and 0.38 mg/L TKN.

		Algal Biomass and Nutrient Concentrations

		Algal Biomass and Autrotrophic Index										Nuisance threasholds:  chl a 100-150 mg/m2 (dashed grey line), AI index 100 (black line)

		Temporal Differences:  Chl a and AFDM

		Spatial Differences:  Nutrient Concentrations in Surface Water and Pore Water

																				R1RBT		Site 1		Near RM 103. Top of riffle, RB.

																				R2RBT		Site 2		Top of riffle, RB.

																				R3RBT		Site 3		Top of riffle, RB.

																				R4B		Site 4		Bottom of riffle in potential hyporheic inflow area, water percolating through gravel bar

																				R5RBT		Site 5		1st riffle ds Zillah-Topp bridge, RB, top of riffle.

																				R5LBT		Site 6		Same riffle as # 5 but LB, also top of riffle.

																				R6LBT		Site 7		Top of riffle.  Lots of diatoms.

																				R6LBL		Site 8		Same riffle as site 7, about 100 ft ds of site 7, mid-length of riffle.  Patchy fil. green algae.

																				NR7RB		Site 9		RB ds of Zillah STP; effluent coming in on LB.  One big mat of diatoms.  Smaller rocks than previous sites (gravel not cobble).
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River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Jul 27, DIN relative to OP

0.24

0.18

0.18

0.21



		103		0.029

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.024

		91

		90

		89		0.018

		88

		87		0.02



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Aug 9-10, DIN relative to OP

0.23

0.12

0.11

0.14



		103		0.033

		102

		101		0.031

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.025

		91

		90

		89		0.026

		88

		87		0.023



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Aug 14-15, DIN relative to OP

0.22

0.2

0.12

0.14

0.16



		103		0.043

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.038

		91

		90

		89		0.036

		88

		87		0.035



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Sept 19, DIN relative to OP

0.27

0.23

0.16

0.18



		103		0.035

		102

		101		0.043

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.031

		91

		90

		89		0.028

		88

		87		0.028



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Oct 2-3, DIN relative to OP

0.33

0.31

0.14

0.17

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                     RM 90-87

&A

Page &P

chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and NO3+2 conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.18

168

0.13

214

0.13

81.5

0.12

339.5

0.03

177.5

0.02

144

0.01

304.5

0.01

195

0.02

chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Aug 14-15 algal biomass and NO3+2 conc.

66.6666666667

0.18

62.1111111111

0.17

56.3333333333

0.09

40.6666666667

0.1

61.5

0.13



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Oct 2-3 algal biomass and NO3+2 conc.

135.6666666667

0.33

267

0.31

214.6666666667

0.14

160

0.17

165.6666666667

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                             RM  90-87

RM 103-101                        RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and OP conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.024

168

0.024

214

0.025

81.5

0.025

339.5

0.011

177.5

0.009

144

0.01

304.5

0.011

195

0.012

chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Aug 14-15 algal biomass and OP conc.

66.6666666667

0.033

62.1111111111

0.031

56.3333333333

0.025

40.6666666667

0.026

61.5

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Oct 2-3 algal biomass and OP conc.

135.6666666667

0.035

267

0.043

214.6666666667

0.031

160

0.028

165.6666666667

0.028



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



Q Parker 
2004 380 cfs 2006 489 cfs

&A

Page &P

SW

PW

Site number

mg/L

NO3+2 Concentrations in Surface Water (SW) and Pore Water (PW)

nr RM 103 R1RBT

nr RM 103 R1RBT

RM 103-101 R2RBT

RM 103-101 R2RBT

RM 103-101 R3RBT

RM 103-101 R3RBT

nr RM 101 R4B

nr RM 101 R4B

RM 91 R5RBT

RM 91 R5RBT

RM 91 R5LBT

RM 91 R5LBT

nr RM 90? R6LBT

nr RM 90? R6LBT

nr RM 90? R6LBL

nr RM 90? R6LBL

nr RM 89 NR7RB

nr RM 89 NR7RB

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66

SW

PW

Site number

mg/L

TKN Concentrations in Surface Water (SW) and Pore Water (PW)

0.15

0.25

0.17

1.41

0.24

0.85

0.21

1.13

0.16

3.92

0.2

2.02

0.21

5.28

0.25

2

0.23

0.3



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

NH3 Concentrations in Surface Water (SW) and Pore Water (PW)

0

0

0

0.02

0

0

0

0

0

0

0

0.01

0

0

0

0

0

0



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

TP Concentrations in Surface Water (SW) and Pore Water (PW)

0.052

0.132

0.054

0.52

0.065

0.36

0.07

0.87

0.045

1.35

0.046

0.4

0.055

1.28

0.027

0.45

0.034

0.57



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

OP Concentrations in Surface Water (SW) and Pore Water (PW)

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87



TKN

TKN

TP

TP

Approx. river mile

mg/L

Jul 11-12, 2006 grab samples at 
RM 103-101 and 90-87

0.15

0.052

0.17

0.24

0.054

0.065

0.21

0.07

0.16

0.2

0.045

0.046

0.21

0.25

0.055

0.027

0.23

0.034



		103		103		103		103		0.18

		102		102		102		102		0.13		0.13

		101		101		101		101		0.12

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91		0.03		0.02

		90		90		90		90		0.01		0.01

		89		89		89		89		0.02

		88		88		88		88

		87		87		87		87



&A

Page &P

OP

OP

NH3

NH3

NO3+2

NO3+2

Approx. River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Jul 11-12 grab samples at 
RM 103-101 and 90-87

0.024

0

0.024

0.025

0

0

0.025

0

0.011

0.009

0

0

0.01

0.011

0

0

0.012

0



		17.3		16.5

		22.5		26

		32.5		34

		23		27



SWL

GWL

Site number

cm?

Surface Water Level (SWL) and Ground Water Level (GWL)



		-0.08

		0.35

		0.15

		0.4



PW

Site number

VHG (cm)

Vertical Head Gradient 
(Surface water level - ground water level) / estimated depth of drive pt (10 cm)



		103		103

		102		102		0.13		0.025

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91		0.02		0.009

		90		90		0.01		0.011

		89		89



DIN

OP

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Jul 11-12, DIN relative to OP

0.18

0.024

0.13

0.024

0.12

0.025

0.03

0.011

0.01

0.01

0.02

0.012



		RM 89

		Zillah STP

		SVID WW



Zillah reach TKN loads (lbs/day), Aug 14-15, 2006

309.4938

5.9512786667

34.496



		RM 89

		Zillah STP

		SVID WW



Zillah reach TP loads (lbs/day), Aug 14-15, 2006

123.79752

12.934922

11.858



		RM 89

		Zillah STP



Zillah reach TKN loads (lbs/day), Oct 3-4, 2006

519.4882

7.8394555556



		RM 89

		Zillah STP



Zillah reach TP loads (lbs/day), Oct 3-4, 2006

114.287404

11.1043582222



		RM 89

		Zillah STP



Zillah reach OP loads (lbs/day), Oct 3-4, 2006
(no data from RSBOJC)

72.728348

10.8645631111



		103		103		330

		102		102

		101		101		266.5474060823

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		284.0236686391

		91		91

		90		90

		89		89		303.2786885246

		88		88

		87		87		300.8130081301



chl a

AFDM

AI

River Mile

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Aug 14-15, 2006 algal biomass, 
RM 103, 101, 92, 89, 87

66.6666666667

22

62.1111111111

16

56.3333333333

18

40.6666666667

12

61.5

19



		nr RM 103		nr RM 103		247.0588235294

		nr RM 103		nr RM 103		250

		betw RM 103-101		betw RM 103-101		224.2990654206

		betw RM 103-101		betw RM 103-101		355.8282208589

		betw RM 103-101		betw RM 103-101		170.8394698085

		betw RM 103-101		betw RM 103-101		343.661971831

		nr RM 101		nr RM 101		388.8888888889

		nr RM 101		nr RM 101		338.2594417077

		RM 90-87		RM 90-87		753.8461538462



chl a

AFDM

AI

RM 103-101                             RM 90-87

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Jul 11-12, 2006 algal biomass, 
RM 103-101, and 90-87

255

63

168

42

214

48

81.5

29

339.5

58

177.5

61

144

56

304.5

103

195

147



		103		103		171.9901719902

		102		102

		101		101		121.0986267166

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		166.149068323

		91		91

		90		90

		89		89		202.0833333333

		88		88

		87		87		191.1468812877



chl a

AFDM

AI

River Mile

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Oct 2-3, 2006 algal biomass, 
RM 103, 101, 92,89, 87

135.6666666667

23.3333333333

267

32.3333333333

214.6666666667

35.6666666667

160

32.3333333333

165.6666666667

31.6666666667



		38805

		38909

		38910

		38925

		38938

		38939

		38943

		38944

		38979

		38992

		38993



cfs

Q at Parker, provisional data

2046

504

556

489

440

463

500

482

601

517

476



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87

		86		86



TP

OP

mg/L

March 29, 2006 TP and OP concentrations

0.062

0.023

0.062

0.024

0.065

0.021

0.056

0.019



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87



TP

OP

TP

OP

mg/L

Jul 11-12, 2006 TP and OP concentrations

0.052

0.024

0.054

0.024

0.065

0.025

0.07

0.025

0.045

0.011

0.046

0.009

0.055

0.01

0.027

0.011

0.034

0.012



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Jul 27, 2006 TP and OP concentrations

0.054

0.03

0.048

0.025

0.045

0.03

0.043

0.031



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Aug 9-10, 2006 TP and OP concentrations

0.054

0.029

0.048

0.024

0.045

0.018

0.043

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Aug 14-15, 2006 TP and OP concentrations

0.05

0.033

0.049

0.031

0.04

0.025

0.044

0.026

0.04

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Sept 19, 2006 TP and OP concentrations

0.064

0.043

0.063

0.038

0.058

0.036

0.055

0.035



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Oct 2-3, 2006 TP and OP concentrations

0.063

0.035

0.064

0.043

0.052

0.031

0.044

0.028

0.046

0.028



		38805		38805		0.16

		38909		38909		0.12

		38925		38925

		38938		38938

		38943		38943		0.17

		38979		38979

		38992		38992		0.31



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 101 (and nearby)

0.024

0

0.025

0

0.031

0.03

0.043

0



		38805		38805		0.12

		38909		38909

		38925		38925		0.14

		38938		38938		0.09

		38943		38943		0.09

		38979		38979		0.2

		38992		38992		0.14



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 92 (except in March, RM 93)

0.019

0

0.025

0.04

0.024

0.03

0.025

0.03

0.038

0.03

0.031

0



		38805		38805

		38909		38909		0.01

		38925		38925		0.13

		38938		38938		0.09

		38943		38943		0.1

		38979		38979		0.14

		38992		38992		0.17



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 89 (except RM 89.2 on Jul 12)

0.01

0

0.03

0.05

0.018

0.02

0.026

0.04

0.036

0.02

0.028

0



		38805		38805

		38909		38909

		38925		38925		0.17

		38938		38938		0.12

		38943		38943		0.13

		38979		38979		0.16

		38992		38992		0.17

				0



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 87

0.031

0.04

0.02

0.02

0.023

0.03

0.035

0.02

0.028

0



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		12.3586711111

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 NO3+2 Loads

857.15553

805.20671

39.0775

363.64174

441.56497

441.56497



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		29.7563933333

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 TKN Loads

337.66733

467.53938

26.95

519.4882

519.4882

519.4882



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

lb/day

Oct 2-3 OP Loads
(no data for Roza WW)

90.910435

111.689963

80.520671

72.728348

10.8645631111

72.728348



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		32.34

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 NO3+2 Loads

467.6364

441.6566

233.8182

29.7563933333

281.358

365.7654



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		34.496

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 TKN Loads

285.7778

207.8384

181.8586

5.9512786667

309.4938

393.9012



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		11.858

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 TP Loads

129.899

127.30102

103.9192

12.934922

123.79752

112.5432



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

lb/day

Aug 14-15 OP Loads
(no data for SVID WW)

85.73334

80.53738

64.9495

12.1454666667

73.15308

64.71234



		RM 89

		Zillah STP



Zillah reach NO3+2 loads (lbs/day), Oct 3-4, 2006

441.56497

12.3586711111



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		11.1043582222

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 TP Loads

163.638783

166.236224

7.95025

135.066932

114.287404

119.482286



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195
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SW

PW

chl a

Site number

NO3+2 (mg/L)

chl a (mg/m2)

NO3+2 concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

OP(mg/L)

chl a (mg/m2)

orthoP concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

TKN (mg/L)

chl a (mg/m2)

TKN concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.15

0.25

0.13

1.41

0.13

0.85

0.12

1.13

0.16

3.92

0.2

2.02

0.21

5.28

0.25

2

0.23

0.3



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

TP(mg/L)

chl a (mg/m2)

TP concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.052

0.132

0.054

0.52

0.025

0.36

0.07

0.87

0.045

1.35

0.046

0.4

0.055

1.28

0.027

0.45

0.034

0.57



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

NH3 (mg/L)

chl a (mg/m2)

NH3 concentrations in pore water (pw) and surface water (sw), and chl a conc.

0

0

0

0.02

0

0

0

0

0

0

0

0.01

0

0

0

0

0

0



		103		103		103		103		103		103

		102		102		102		102		102		102		5.2

		101		101		101		101		101		101

		100		100		100		100		100		100

		99		99		99		99		99		99

		98		98		98		98		98		98

		97		97		97		97		97		97

		96		96		96		96		96		96

		95		95		95		95		95		95

		94		94		94		94		94		94

		93		93		93		93		93		93

		92		92		92		92		92		92

		91		91		91		91		91		91		2.2222222222

		90		90		90		90		90		90		0.9090909091

		89		89		89		89		89		89

		88		88		88		88		88		88

		87		87		87		87		87		87

		86		86		86		86		86		86



March

mid Jul

late Jul

Aug

Sept

Oct

mid Jul

river mile

DIN (mg/L):SRP (mg/L)

DIN:SRP

7.8260869565

7.5

8

7.9310344828

6.6666666667

9.4285714286

5.4166666667

4.8

6.4516129032

7.2093023256

6.6666666667

6.6666666667

6.3157894737

7.2

5

4.8

4.5161290323

2.7272727273

1

1.6666666667

6

6.1111111111

5.3846153846

6.0714285714

6.7741935484

7

6.9565217391

6.0714285714



		Zillah Reach Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus										Ortho phosphate, ammonia, and nitrate+nitrite

		Table 1.  Groundwater Samples.

		Loacation				Date		Time		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		Wapato wells, RM 101				3/28/06		12:10		0.60		0.042		0.87		< 0.01		0.52

		Toppenish wells, RM 92				3/28/06		14:20		0.26		0.012		0.035		< 0.01		< 0.03

		Toppenish wells, RM 92				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Table 2. Treated effluent nutrient concentrations from Zillah STP at RM 89.2.

				NO3+2		Ortho-P		T-Phos		NH3		TKN

		Mar 29		7.29		4.75		5.15		1.37		2.96

		Aug 15		14.7		6.00		6.39		0.99		2.94

		Oct 4		6.7		5.89		6.02		2.25		4.25





		103		103		0.5		0.058

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

SS Canal

River Mile

mg/L

March 29, 2006, EWI samples at 
RM 103, 100, 98, and 93

0.29

0.062

0.32

0.062

0.33

0.065

0.33

0.056



		103		103		0.17		0.18

		102		102

		101		101

		100		100		0.16

		99		99

		98		98		0.14

		97		97

		96		96

		95		95

		94		94

		93		93		0.12

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87
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NH3 & OP were nondetec at SS Canal

OP

NH3

NO3+2

SS Canal

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

March 29, 2006 EWI samples at 
RM 103, 100, 98, and 93

0.023

0.01

0.024

0

0.021

0

0.019

0



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87

		86		86		86		86



TKN 06

TKN 04

TP 06

TP 04

River Mile

mg/L

Jul 27, 2006 grab samples at RM 103, 92, 89
and 87, and Jul 26, 2004 EWI at RM 103.8, 91,86

0.25

0.18

0.054

0.062

0.2

0.048

0.19

0.051

0.2

0.045

0.23

0.043

0.2

0.05



		103		103		103		103		0.2		0.22

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92		0.14

		91		91		91		91				0.09

		90		90		90		90

		89		89		89		89		0.13

		88		88		88		88

		87		87		87		87		0.17

		86		86		86		86				0.13
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OP 06

OP 04

NH3 06

NH3 04

NO3+2 06

NO3+2 04

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

July 27, 2006 grab samples ar RM 103, 92, 89, and 87 and Jul 26, 2004 EWI at RM 103.8, 91, and 86

0.03

0.034

0.04

0.17

0.025

0.04

0.022

0.01

0.03

0.05

0.031

0.04

0.024

0.01



		103		103		103		103		0.18

		102		102		102		102		0.13		0.13

		101		101		101		101		0.12

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91		0.03		0.02

		90		90		90		90		0.01		0.01

		89		89		89		89		0.02

		88		88		88		88

		87		87		87		87



0.17

Q Parker 
2004 380 cfs 2006 489 cfs

TKN

TKN

TP

TP

Approx. river mile

mg/L

Jul 11-12, 2006 grab samples at 
RM 103-101 and 90-87

103

103

103

103

102

102

102

102

101

101

101

101

100

100

100

100

99

99

99

99

98

98

98

98

97

97

97

97

96

96

96

96

95

95

95

95

94

94

94

94

93

93

93

93

92

92

92

92

91

91

91

91

90

90

90

90

89

89

89

89

88

88

88

88

87

87

87

87

0.15

0.052

0.17

0.24

0.054

0.065

0.21

0.07

0.16

0.2

0.045

0.046

0.21

0.25

0.055

0.027

0.23

0.034
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OP

OP

NH3

NH3

NO3+2

NO3+2

Approx. River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Jul 11-12 grab samples at 
RM 103-101 and 90-87

0.024

0

0.024

0.025

0

0

0.025

0

0.011

0.009

0

0

0.01

0.011

0

0

0.012

0



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 9-10, 2006 grab samples at 
RM 103, 92, 89, and 87

0.11

0.054

0.1

0.048

0.11

0.045

0.1

0.043



		103		103		0.19

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.09

		88		88

		87		87		0.12



&A

Page &P

OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 9-10 grab samples at RM 103, 92, 89, and 87

0.029

0.04

0.024

0.03

0.018

0.02

0.02

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 14-15, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.11

0.05

0.08

0.049

0.07

0.04

0.11

0.044

0.14

0.04



		103		103		0.18

		102		102

		101		101		0.17

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.1

		88		88

		87		87		0.13
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 14-15, 2006 EWI samples at
 RM 103, 101, 92, 89, and 87

0.033

0.04

0.031

0.03

0.025

0.03

0.026

0.04

0.023

0.03



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Sept 19, 2006 grab samples at
RM 103, 92, 89, and 87

0.14

0.064

0.14

0.063

0.16

0.058

0.14

0.055



		103		103		0.24

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.2

		91		91

		90		90

		89		89		0.14

		88		88

		87		87		0.16
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Sept 19, 2006 grab samples at 
RM 103, 92, 89, and 87

0.043

0.03

0.038

0.03

0.036

0.02

0.035

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Oct 2-3, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.13

0.063

0.18

0.064

0.2

0.052

0.2

0.044

0.2

0.046



		103		103		0.33

		102		102

		101		101		0.31

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.14

		91		91

		90		90

		89		89		0.17

		88		88

		87		87		0.17
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Oct 2-3, 2006 EWI samples at 
RM 103, 101, 92, 89, and 87

0.035

0

0.043

0

0.031

0

0.028

0

0.028

0



		Surface water nutrient concentrations

																Marie's view:  NO3 & OP were usually higher in concentration at the top of the reach than near the bottom of the reach, sometimes by quite a bit.  TP was also higher at the top but not by much.  TKN and NH3 had no consistent pattern.

		Algal Biomass and Nutrient Concentrations

																						Marie's view:

																						Algal biomass did not increase

																						with increasing concentrations.

																						Kurt has explained the Redfield ratios strongly indicate that the decline in NO3 and OP are due to uptake by algae.  Yet algal biomass is not consistently lower (or higher) near the bottom of the reach than at the top.  From discussion at The Dalles, eith

																						The Aug chl a data are suspect but

																						support what the photos show:

																						much less biomass in Aug than

																						in July.

																						Algal biomass did not increase

																						w/ increased NO3 concentrations.

																						Algal biomass did follow a

																						similar pattern to OP conc but it's

																						a weak pattern.

		Porewater vs. surface water

																				Since we didn't measure depth of drive pt,

																				won't be able to use gradient data.  If 5 cm is

																				correct, river was unexpected gaining in

																				upper portion of reach.

		The 2 samples from bottom of riffles had										No consistent pattern in PW OP between

		much higher NO3 PW conc. than top of riffles.										top & bottom of riffle, or LB/RB.

		No LB/RB pattern.

																				At RM 92 (which Stanford found to be a

																				gaining area), Aug. NO3 conc.of gw in well nr

																				river was similar to RB hyporheic sample

																				nr RM 91 (but LB was much lower.)

																				At RM 92, OP conc. of gw in well near river

																				was much lower than in hyporheic RB sample

																				but only a little lower than LB sample.

																				In March, why would conc. at RM 101 be so

																				much higher than at RM 92?
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		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

NO3+2 Concentrations

0.17

0.18

0.2

0.19

0.18

0.24

0.33

0.13

0.12

0.17

0.31

0.16

0.14

0.12

0.14

0.09

0.09

0.2

0.14

0.03

0.01

0.02

0.13

0.09

0.1

0.14

0.17

0.17

0.12

0.13

0.16

0.17



		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

OP Concentrations

0.023

0.024

0.03

0.029

0.033

0.043

0.035

0.024

0.025

0.031

0.043

0.024

0.021

0.019

0.025

0.024

0.025

0.038

0.031

0.011

0.01

0.012

0.03

0.018

0.026

0.036

0.028

0.031

0.02

0.023

0.035

0.028



		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

TKN Concentrations

0.29

0.15

0.25

0.11

0.11

0.14

0.13

0.17

0.21

0.08

0.18

0.32

0.33

0.33

0.2

0.1

0.07

0.14

0.2

0.16

0.21

0.23

0.2

0.11

0.11

0.16

0.2

0.23

0.1

0.14

0.14

0.2



		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

TP Concentrations

0.062

0.052

0.057

0.054

0.05

0.064

0.063

0.054

0.07

0.049

0.064

0.062

0.065

0.056

0.048

0.048

0.04

0.063

0.052

0.045

0.055

0.034

0.057

0.045

0.044

0.058

0.044

0.059

0.043

0.04

0.055

0.046



		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

NH3 Concentrations

0.01

0

0.04

0.04

0.04

0.03

0

0

0

0.03

0

0

0

0

0.04

0.03

0.03

0.03

0

0

0

0

0.05

0.02

0.04

0.02

0

0.04

0.02

0.03

0.02

0



		103		nr RM 103

		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87



&A

Page &P

chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and SW NO3+2 conc.

255

0.18

168

0.13

214

0.13

81.5

0.12

339.5

0.03

177.5

0.02

144

0.01

304.5

0.01

195

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Aug 14-15 algal biomass (suspect data) and NO3+2 conc.

66.6666666667

0.18

62.1111111111

0.17

56.3333333333

0.09

40.6666666667

0.1

61.5

0.13



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Oct 2-3 algal biomass and NO3+2 conc.

135.6666666667

0.33

267

0.31

214.6666666667

0.14

160

0.17

165.6666666667

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                             RM  90-87

RM 103-101                        RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and SW OP conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.024

168

0.024

214

0.025

81.5

0.025

339.5

0.011

177.5

0.009

144

0.01

304.5

0.011

195

0.012

chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Aug 14-15 algal biomass (suspect data) and OP conc.

66.6666666667

0.033

62.1111111111

0.031

56.3333333333

0.025

40.6666666667

0.026

61.5

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Oct 2-3 algal biomass and OP conc.

135.6666666667

0.035

267

0.043

214.6666666667

0.031

160

0.028

165.6666666667

0.028



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



&A

Page &P

SW

PW

Site number

mg/L

NO3+2 Concentrations in Surface Water (SW) and Pore Water (PW)

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

OP Concentrations in Surface Water (SW) and Pore Water (PW)

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		R1RBT

		R2RBT

		R3RBT

		R4B



PW

Site number

VHG (cm)

Vertical Head Gradient 
(Surface water level - ground water level) / estimated depth of drive pt (5 cm)

-0.16

0.7

0.3

0.8



		Wapato wells,  RM 101		Wapato wells,  RM 101

		Toppenish wells, RM 92		Toppenish wells, RM 92



28-Mar

9-Aug

mg/L

Ground water NO3+2 conc.

0.6

0.26

0.09



		Wapato wells,  RM 101		Wapato wells,  RM 101

		Toppenish wells, RM 92		Toppenish wells, RM 92



28-Mar

9-Aug

mg/L

Ground water OP conc.

0.042

0.012

0.014



		103		nr RM 103

		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87



RM 103-101                         RM  90-87

chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and PW NO3+2 conc.

255

0.18

168

0.06

214

0.14

81.5

0.36

339.5

0.11

177.5

0.03

144

0.18

304.5

0.19

195

0.66



		103		nr RM 103

		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87



RM 103-101                         RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and PW OP conc.

255

0.026

168

0.044

214

0.034

81.5

0.029

339.5

0.044

177.5

0.017

144

0.037

304.5

0.031

195

0.033



		Table 1.  EWI vs. Grab Samples on Oct 3 at RM 92, 89, and 87.

				NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN       mg/L		Sampling Method

		RM 92		0.14		0.031		0.052		< 0.01		0.20		EWI

				0.14		0.031		0.052		< 0.01		0.11		Grab

		RM 89		0.17		0.028		0.044		< 0.01		0.20		EWI

				0.17		0.027		0.054		< 0.01		0.18		Grab

		RM 87		0.17		0.028		0.046		< 0.01		0.20		EWI

				0.17		0.029		0.052		< 0.01		0.18		Grab

		Table 2.  Ground Water Samples.

		Loacation				Date		Time		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		Wapato wells,  RM 101				3/28/06		12:10		0.6		0.042		0.87		< 0.01		0.52

		Toppenish wells, RM 92				3/28/06		14:20		0.26		0.012		0.035		< 0.01		< 0.03

		Toppenish wells, RM 92				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Table 3.  Filtered in the field (at Portland) vs. filtered by the lab.

		Lab filtered		RM 103		8/9/06		10:40		0.19		0.029

		Field filtered		RM 103		8/9/06		10:41		0.22		0.027

		Lab filtered		RM 92?		8/9/06		15:40		0.09		0.024

		Field filtered		RM 92?		8/9/06		15:41		0.09		0.025

		Table 4. QC Samples.

		RM		QC Field		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		103				3/29/06		12:00		0.17		0.023		0.062		0.01		0.29

		103		Replicate		3/29/06		13:00		0.14		0.017		0.059		0.01		0.24

		89				7/27/06		15:45		0.13		0.030		0.057		0.05		0.20

		89		Replicate		7/27/06		15:46		0.13		0.029		0.054		0.04		0.21

		92				8/14/06		13:50		0.09		0.025		0.040		0.03		0.07

		92		Replicate		8/14/06		13:58		0.09		0.024		0.040		0.04		0.09

		103				9/19/06		11:12		0.24		0.043		0.064		0.03		0.14

		103		Replicate		9/19/06		11:12		0.25		0.043		0.075		0.02		0.15

				Blank		3/29/06		8:00		0.01		< 0.003		< 0.01		< 0.01		< 0.03

				Blank		7/27/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03

				Blank		8/9/06		10:48		< 0.01		< 0.003		< 0.01		0.01		< 0.03

				Blank		8/9/06		17:18		< 0.01		< 0.003		< 0.01		0.02		< 0.03

				Blank		10/3/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03



Confirmed by rerun.



		Mean daily discharge at Parker:  provisional data from USBR

				Q (cfs)

		29-Mar		2046

		11-Jul		504

		12-Jul		556

		27-Jul		489

		9-Aug		440

		10-Aug		463

		14-Aug		500

		15-Aug		482

		19-Sep		601

		2-Oct		517

		3-Oct		476

		26-Jul-04		380





		Sample No.		1		2		3		4

		SW water level		17.3		22.5		32.5		23.0

		GW water level		16.5		26.0		34.0		27.0

		GW head diff		-0.8		3.5		1.5		4.0

		SW SC		94		94		94		94

		GW SC		97		98		91		93

		SW Temp		17.4		nd		19.8		20.2

		GW Temp		nd		nd		24.5		24.4

		SW DO		11.36		11.8		11.9		11.9

		GW DO		nd		6.02		6.8		5.2

		SW pH		8.15		8.15		8.3		8.6

		GW pH		nd		5.6		7		7.5

		Vertical head gradient?		-0.16		0.7		0.3		0.8		if 5 cm

				-0.08		0.35		0.15		0.4		if 10 cm





				Guess RM		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN		av chl a				Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN		DIN:SRP		DIN:SRP		av chl a

		103		nr RM 103		YAK-1S		7/11/06		11:30		0.18		0.024		0.052		< 0.01		0.15		0.18		255																						8						nr RM 103

		102		RM 103-101		YAK-2S		7/11/06		13:30		0.13		0.024		0.054		< 0.01		0.17		0.13		168		RM 103-101		YAK-3S		7/11/06		15:00		0.13		0.025		0.065		< 0.01		0.24		0.13		5		5		81.5		nr RM 103

		101		nr RM 101		YAK-4S		7/11/06		15:50		0.12		0.025		0.07		< 0.01		0.21		0.12		214																						5						betw RM 103-101

		100																																																		betw RM 103-101

		99																																																		betw RM 103-101

		98																																																		betw RM 103-101

		97																																																		nr RM 101

		96																																																		nr RM 101

		95																																																		RM 90-87

		94																																																		RM 90-87

		93																																																		RM 90-87

		92																																																		RM 90-87

		91		nr RM 91		YAK-5S		7/12/06		11:30		0.03		0.011		0.045		< 0.01		0.16		0.03		339.5		nr RM 91		YAK-6S		7/12/06		12:20		0.02		0.009		0.046		< 0.01		0.2		0.02		3		2		304.5		RM 90-87

		90		nr RM 90		YAK-7S		7/12/06		14:00		0.01		0.01		0.055		< 0.01		0.21		0.01		177.5		nr RM 90		YAK-8S		7/12/06		14:00		0.01		0.011		0.027		< 0.01		0.25		0.01		1		1		195		RM 90-87

		89		nr RM 89		YAK-9S		7/12/06		15:40		0.02		0.012		0.034		< 0.01		0.23		0.02		144																						2						RM 90-87

		88																																																		RM 90-87

		87																																																		RM 90-87

																																																				RM 90-87

				RM 90-87		YAK-9B		7/12/06		16:00		0.02		0.013		0.033		< 0.01		0.17		0.02

				RM 90-87		YAK-9C		7/12/06		16:00		0.01		0.011		0.034		< 0.01		0.2		0.01

				RM 90-87		YAK-9SR		7/12/06		15:40		0.02		0.011		0.026		< 0.01		0.19		0.02

																												Av chl		AI

		nr RM 103 R1RBT		nr RM 103		YAK-1P		7/11/06		11:30		0.18		0.026		0.132		< 0.01		0.25								255		247

		RM 103-101 R2RBT		RM 103-101		YAK-2P		7/11/06		13:30		0.06		0.044		0.52		0.02		1.41								168		250

		RM 103-101 R3RBT		RM 103-101		YAK-3P		7/11/06		15:00		0.14		0.034		0.36		< 0.01		0.85								214		224

		nr RM 101 R4B		nr RM 101		YAK-4P		7/11/06		15:50		0.36		0.029		0.87		< 0.01		1.13								82		356

		RM 91 R5RBT		RM 91		YAK-5P		7/12/06		11:30		0.11		0.044		1.35		< 0.01		3.92								340		171

		RM 91 R5LBT		RM 91		YAK-6P		7/12/06		12:20		0.03		0.017		0.4		0.01		2.02								178		344

		nr RM 90? R6LBT		nr RM 90?		YAK-7P		7/12/06		14:00		0.18		0.037		1.28		< 0.01		5.28								144		389

		nr RM 90? R6LBL		nr RM 90?		YAK-8P		7/12/06		14:00		0.19		0.031		0.45		< 0.01		2								305		338

		nr RM 89 NR7RB		RM 89		YAK-9P		7/12/06		15:40		0.66		0.033		0.57		< 0.01		0.3								195		754

		Loads

				Q		RM		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		YR		504		103		489		65		141		0		407

		RozaWW		50		102		353		65		147		0		462

		Buena		-20		101		326		68		190		0		570

		YR + 50 - 20		574		100

						99

						98

						97

						96

						95

						94

						93

						92

						91

						90		93		34		139		0		495

						89		31		31		170		0		650

						88		62		37		105		0		712

						87

						RM 97.8 Roza WW spill		78				16				54

						RM 97 Buena diversion		-13		-3		-8		0		-23		used RM 101 for estimated load at RM 97





		

						NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		29-Mar

				103		1875		254		684		110		3198

				102

				101

				100		1764		265		684		0		3529

				99

				98		1544		232		717		0		3639

				97

				96

				95

				94

				93		1323		210		618		0		3639

				92

				91

				90

				89												15		10		10		3		6		Zillah STP

				88

				87

		11-Jul		RM		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

				103		489		65		141		0		407

				102		353		65		147		0		462

				101		326		68		190		0		570

				100

				99

				98												78		0		16		0		54		RM 97.8 Roza WW spill

				97												-13		-3		-8		0		-23		RM 97 Buena diversion

				96

				95

				94

				93

				92

				91

				90		93		34		139		0		495

				89		31		31		170		0		650

				88		62		37		105		0		712

				87

		15-Aug

				103		468		86		130		104		286

				102

				101		442		81		127		78		208

				100

				99

				98

				97												-13		-3		-8		0		-23

				96

				95

				94

				93

				92		234		65		104		78		182

				91

				90

				89		281		73		124		113		309		30		12		13		2		6		Zillah STP

				88

				87		366		65		113		84		394

		2-Oct

				103		857		91		164		0		338

				102

				101		805		112		166		0		468

				100

				99

				98												39		0		8		0		27		Roza WW 97.8

				97												-5		-1		-3		0		-9		Buena

				96

				95

				94

				93

				92		364		81		135		0		519

				91

				90

				89		442		73		114		0		519		12		11		11		4		8		Zillah STP

				88

				87		442		73		119		0		519
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Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 TP loads



		



Mainstem

Returns/withdrawl

River Mile

lb/day

Jul 11 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 TKN loads



		Sample ID		Q		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		YR Q (prov)		482

		Loads						RM 103		468		86		130		104		286

								RM 101		442		81		127		78		208

								RM 92		234		65		104		78		182

								RM 89		281		73		124		113		309

								RM 87		366		65		113		84		394

		Zillah STP		0.4				Zillah STP		30		12		13		2		6

								RM 87 - STP		336		53		100		82		388

								RM 89 + STP		311		85		137		115		315

		SVID Spill		40						0.150				0.055				0.160		median 04 conc SS Canal mile 0.6

								SVID WW		32				12				34		load

										median

		YR Q+SVID spill		522





				Site		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

				RM 103		857		91		164		0		338

				RM 101		805		112		166		0		468

				RM 92		364		81		135		0		519

				RM 89		442		73		114		0		519

				RM 87		442		73		119		0		519

				Zillah STP		12		11		11		4		8

				Roza WW

				Roza Canal		0.290				0.059				0.200		median 04 conc Roza mile 4.95

		Q (cfs)		25		39				8				27





		RM		Site		QC Field		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		NH3 mg/L		TKN mg/L		DIN:OP		DIN (NO3+NH3)				Guess RM		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Batch Comments 1		Batch Comments 2		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Batch Comments 1		Batch Comments 2		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN		load																						NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		103						3/29/06		12:00		0.17		0.023		0.062		0.01				0.29		8		0.18				RM 103-101		YAK-1S		7/11/06		11:30		0.18		0.024		0.052		< 0.01		0.15		8				0.18						Yakima R at Mellis Rd		nr RM 103		7/27/06		12:53		0.2		0.03		0.057		0.04		0.25		8				0.24						Yakima R at Mellis Rd		nr RM 103		8/9/06		10:40		0.19		0.029		0.054		0.04		0.11		8				0.23						Yakima River at Mellis Rd/RM 103				8/14/06		10:15		0.18		0.033		0.05		0.04		0.11		7				0.22						Yakima R at Mellis Rd WDFW acc.						9/19/06		11:12		9/21/06		RM 103								0.24		0.043		0.064		0.03		0.14		6				0.27				Yakima River at RM 103						10/2/06		11:30		10/4/06		EWI								0.33		0.035		0.063		< 0.01		0.13		9				0.33																																								RM		Site		Agency		Q		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		102																												RM 103-101		YAK-1P		7/11/06		11:30		0.18		0.026		0.132		< 0.01		0.25		7				0.18																																																																																																																																																																																																								7/26/04		103.8		Yakima River at Parker, WA		BOR		385.0		0.22		0.034		0.062		0.17		0.18

		101																												RM 103-101		YAK-2S		7/11/06		13:30		0.13		0.024		0.054		< 0.01		0.17		5				0.13																																																														Yakima R nr Wapato WLA  RM 101				8/14/06		11:50		0.17		0.031		0.049		0.03		0.08		6				0.20																																												Yakima R nr Wapato Wildlife Area						10/3/06		9:30		10/5/06		RM 101		EWI						0.31		0.043		0.064		< 0.01		0.18		7				0.31

		100		*YAK100				3/29/06		14:00		0.16		0.024		0.062		< 0.01				0.32		7		0.16				RM 103-101		YAK-2P		7/11/06		13:30		0.06		0.044		0.52		0.02		1.41		2				0.08

		99																												RM 103-101		YAK-3S		7/11/06		15:00		0.13		0.025		0.065		< 0.01		0.24		5				0.13

		98		*YAK098				3/29/06		15:00		0.14		0.021		0.065		< 0.01				0.33		7		0.14				RM 103-101		YAK-3P		7/11/06		15:00		0.14		0.034		0.36		< 0.01		0.85		4				0.14

		97																												RM 103-101		YAK-4S		7/11/06		15:50		0.12		0.025		0.07		< 0.01		0.21		5				0.12

		96																												RM 103-101		YAK-4P		7/11/06		15:50		0.36		0.029		0.87		< 0.01		1.13		12				0.36

		95																												RM 90-87		YAK-5S		7/12/06		11:30		0.03		0.011		0.045		< 0.01		0.16		3				0.03

		94																												RM 90-87		YAK-5P		7/12/06		11:30		0.11		0.044		1.35		< 0.01		3.92		3				0.11

		93		*YAK093				3/29/06		16:00		0.12		0.019		0.056		< 0.01				0.33		6		0.12				RM 90-87		YAK-6S		7/12/06		12:20		0.02		0.009		0.046		< 0.01		0.2		2				0.02

		92																												RM 90-87		YAK-6P		7/12/06		12:20		0.03		0.017		0.4		0.01		2.02		2				0.04						Yakima R DS Buena-Toppenish Rd				7/27/06		14:30		0.14		0.025		0.048		0.04		0.2		7				0.18						Yakima R DS Buena-Toppenish Rd				8/9/06		15:40		0.09		0.024		0.048		0.03		0.1		5				0.12						Yakima R DS Buena-Toppenish Rd		RM 92		8/14/06		13:50		0.09		0.025		0.04		0.03		0.07		5				0.12						Yakima R DS Buena-Toppenish Rd						9/19/06		12:15		9/21/06		RM 92								0.2		0.038		0.063		0.03		0.14		6				0.23				Yakima River at RM 92 EWI						10/2/06		15:40		10/4/06										0.14		0.031		0.052		< 0.01		0.2		5				0.14

		91																												RM 90-87		YAK-7S		7/12/06		14:00		0.01		0.01		0.055		< 0.01		0.21		1				0.01																																																																																																																																																																						Yakima River at RM 92 Grab						10/2/06		15:40		10/4/06										0.14		0.031		0.052		< 0.01		0.11

		90																												RM 90-87		YAK-7P		7/12/06		14:00		0.18		0.037		1.28		< 0.01		5.28		5				0.18																																																																																																																																																																																																								7/27/04		91.2		Yakima River at RM 91 at Zillah, WA		USGS		330.0		0.09		0.022		0.051		0.01		0.19

		89																												RM 90-87		YAK-8S		7/12/06		14:00		0.01		0.011		0.027		< 0.01		0.25		1				0.01						Yakima R nr Zillah		RM 89		7/27/06		15:45		0.13		0.03		0.057		0.05		0.2		6				0.18						Yakima River nr Zillah		RM 89		8/10/06		9:00		0.09		0.018		0.045		0.02		0.11		6				0.11						Yakima River nr Zillah		RM 89		8/15/06		9:40		0.1		0.026		0.044		0.04		0.11		5				0.14						Yakima River near Zillah RM 89						9/19/06		14:16		9/21/06										0.14		0.036		0.058		0.02		0.16		4				0.16				Yakima R nr Zillah  RM 89						10/3/06		11:45		10/5/06		EWI								0.17		0.028		0.044		< 0.01		0.2		6				0.17

		88																												RM 90-87		YAK-8P		7/12/06		14:00		0.19		0.031		0.45		< 0.01		2		6				0.19																																																																																																																																																																						Yakima R nr Zillah  RM 89						10/3/06		11:30		10/5/06		Grab								0.17		0.027		0.054		< 0.01		0.18

		87																												RM 90-87		YAK-9S		7/12/06		15:40		0.02		0.012		0.034		< 0.01		0.23		2				0.02						Yakima R at Keene Prp		RM 87		7/27/06		16:50		0.17		0.031		0.059		0.04		0.23		7				0.21						Yakima R at Keene Prp		RM 87		8/10/06		12:45		0.12		0.02		0.043		0.02		0.1		7				0.14						Yakima R at Keene Prp		RM 87		8/15/06		11:10		0.13		0.023		0.04		0.03		0.14		7				0.16						Yakima R at Keene Prp DS Zillah						9/19/06		15:05		9/21/06		RM 87								0.16		0.035		0.055		0.02		0.14		5				0.18				Yakima at Keene prp ds Zillah						10/3/06		15:45		10/5/06		RM 87  EWI								0.17		0.028		0.046		< 0.01		0.2		6				0.17

		86																												RM 90-87		YAK-9P		7/12/06		15:40		0.66		0.033		0.57		< 0.01		0.3		20				0.66																																																																																																																																																																						Yakima at Keene prp ds Zillah						10/3/06		15:30		10/5/06		RM 87  Grab								0.17		0.029		0.052		< 0.01		0.18

		89.2		Zillah STP				3/29/06		13:05		7.29		4.75		5.15				1.37		2.96								RM 90-87		YAK-9B		7/12/06		16:00		0.02		0.013		0.033		< 0.01		0.17		2				0.02																																																														Zillah STP (treated effluent)				8/15/06		11:40		14.7		6		6.39		0.99		2.94		2																																																																																																																								7/27/04		86.2		Yakima River above East Toppenish Drain near Granger, WA		Estimated		330.3		0.13		0.024		0.05		0.01		0.2

																														RM 90-87		YAK-9C		7/12/06		16:00		0.01		0.011		0.034		< 0.01		0.2		1				0.01

		Wapato Wells						3/28/06		12:10		0.6		0.042		0.87				< 0.01		0.52								RM 90-87		YAK-9SR		7/12/06		15:40		0.02		0.011		0.026		< 0.01		0.19		2				0.02																																																																																																																																																																																																								7/26/04		89.2		Zillah WWTP		WWTP		0.3		12.2		3.969		4.03		0.17		1.31

		Toppenish Wells						3/28/06		14:20		0.26		0.012		0.035				< 0.01		< 0.03																																																																Toppenish groundwater site				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Sunnyside Main Canal at Burke Rd						3/29/06		9:50		0.18		< 0.003		0.058				< 0.01		0.5

				*YAK103		Replicate		3/29/06		13:00		0.14		0.017		0.059		0.01				0.24																																		Replicate		Yakima River nr Zillah		RM 89		7/27/06		15:46		0.13		0.029		0.054		0.04		0.21																																						Replicate		Yakima R DS Buena-Toppenish Rd		RM 92		8/14/06		13:58		0.09		0.024		0.04		0.04		0.09										Replicate		Yakima R at Mellis Rd WDFW acc.						9/19/06		11:12		9/21/06		RM 103								0.25		0.043		0.075		0.02		0.15										Blank						10/3/06		15:00		10/5/06										< 0.01		< 0.003		< 0.01		< 0.01		< 0.03

				BLANK		Blank		3/29/06		8:00		0.01		< 0.003		< 0.01		< 0.01				< 0.03																																		Blank		Blank				7/27/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03										Blank		Blank				8/9/06		10:48		< 0.01		< 0.003		< 0.01		0.01confirmed by rerun		< 0.03																																								N stock solution						9/19/06		16:30		9/21/06										3.42																		Zillah STP						10/3/06		13:00		10/5/06										6.7		5.89		6.02		2.25		4.25

																																																										N Stock Solution				7/27/06		15:00		3.06																		Blank		Blank				8/9/06		17:18		< 0.01		< 0.003		< 0.01		0.02		< 0.03																																								P stock solution						9/19/06		16:30		9/21/06												1.1

																						Parker Q (provisional)		2046																																		P Stock Solution				7/27/06		15:00				1.053																																																																										N+P stock solution						9/19/06		16:30		9/21/06										3.39		0.94

				Log Number		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L																																												N+P Stock Solution				7/27/06		15:00		< 0.01confirmed by rerun		0.92																																																																										Control  DI Water						9/19/06		16:30		9/21/06										< 0.01		< 0.003

				06-A3682		Site 1		8/9/06		10:41		0.22		0.027

				06-A3683		Site 2		8/9/06		15:41		0.09		0.025

		YR Q (provisional)		2046																																																																																																														YR Q (prov)		482																																																																						YR Q (prov)		481.9

		Loads								RM 103		1875		254		684		110		0		3198																																																																																												Loads						RM 103		468		86		130		104		286																																																								Loads												RM 103		857		91		164		0		338

										RM 100		1764		265		684		0		0		3529																																																																																																		RM 101		442		81		127		78		208																																																																				RM 101		805		112		166		0		468

										RM 98		1544		232		717		0		0		3639																																																																																																		RM 92		234		65		104		78		182																																																																				RM 92		364		81		135		0		519

										RM 93		1323		210		618		0		0		3639																																																																																																		RM 89		281		73		124		113		309																																																																				RM 89		442		73		114		0		519

		Zillah STP Q		0.4						Zillah STP		15		10		10		0		3		6																																																																																																		RM 87		366		65		113		84		394																																																																				RM 87		442		73		119		0		519

																																																																																																																		Zillah STP		0.4				Zillah STP		30		12		13		2		6																																																								Zillah STP Q		0.3										Zillah STP		12		11		11		4		8

																																																																																																																								RM 87 - STP		336		53		100		82		388																																																																				RM 87 - STP		429		62		108		-4		512

																																																																																																																								RM 89 + STP		311		85		137		115		315																																																																				RM 89 + STP		454		84		125		4		527

																																																																																																																		YR Q+SVID spill		522



Marie Zuroske:
BuRec lab note:  dilution of 25

Marie Zuroske:
BuRec lab note:  Dilution of 40



														Biomass g/m^2		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		Av chl		AI		Sample ID		RM		Date Sampled		Time Sampled		Date Received		Biomass g/m^2		Av biomass		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		Av chl				QC Field		Sample ID		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2				Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Biomass g/m^2		av biomass		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		av chl		AI

		nr RM 103		Sample No. 1				7/11/06		11:30		7/21/06		63		54		283		255		247		Yakima R at Mellis Rd nr RM 103				8/14/06		10:00		8/23/06		23		22		19		65		66.6666666667		330				Yakima R at Mellis Rd WDFW acc.		9/19/06		11:12		9/21/06		RM 103										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 1		5/675 mL 187 cm2		24		23		10		132		136		172						RM

		nr RM 103		Sample No. 1				7/11/06		11:30		7/21/06				41		227						Yakima R at Mellis Rd nr RM 103		103		8/14/06		10:00		8/23/06		22				18		67						Replicate		Yakima R at Mellis Rd WDFW acc.		9/19/06		11:12		9/21/06		RM 103										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 2		5/675 mL 187 cm2		24				13		128										103		103

		betw RM 103-101		Sample No. 2				7/11/06		13:30		7/21/06		42		12		168		168		250		Yakima R at Mellis Rd nr RM 103		103		8/14/06		10:00		8/23/06		21				20		68								Yakima R DS Buena-Toppenish Rd		9/19/06		12:15		9/21/06		RM 92										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 3		5/675 mL 187 cm2		22				11		147										102		101

		betw RM 103-101		Sample No. 2				7/11/06		13:30		7/21/06				23		168						Yakima R at Wapato WLA nr RM 101		103		8/14/06		11:10		8/23/06		17		16.5555555556		15		95		62.1111111111		267				Yakima River near Zillah RM 89		9/19/06		14:16		9/21/06												Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 1		5/630 mL 187 cm2		33		32		17		251		267		121						101		92

		betw RM 103-101		Sample No. 3				7/11/06		15:00		7/21/06		48		31		221		214		224		Yakima R at Wapato WLA nr RM 101				8/14/06		11:10		8/23/06		15				9		55								Yakima R at Keene Prp DS Zillah		9/19/06		15:05		9/21/06		RM 87										Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 2		5/630 mL 187 cm2		31				14		267										100		89

		betw RM 103-101		Sample No. 3				7/11/06		15:00		7/21/06				31		207						Yakima R at Wapato WLA nr RM 101				8/14/06		11:10		8/23/06		16				7		55								N stock solution		9/19/06		16:30		9/21/06												Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 3		5/630 mL 187 cm2		33				9		283										99		87

		nr RM 101		Sample No. 4				7/11/06		15:50		7/21/06		29		9		64		81.5		356		Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		18				7		46								P stock solution		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 1		5/760 mL 187 cm2		37		36		15		193		215		166						98

		nr RM 101		Sample No. 4				7/11/06		15:50		7/21/06				10		99						Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		20				12		81								N+P stock solution		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 2		5/760 mL 187 cm2		34				19		225										97

		RM 90-87		Sample No. 5				7/12/06		11:30		7/21/06		58		18		316		339.5		171		Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		19				8		67								Control  DI Water		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 3		5/760 mL 187 cm2		36				10		226										96

		RM 90-87		Sample No. 5				7/12/06		11:30		7/21/06				33		363						Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		15				6		45								Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		5/665 mL  187 cm2				12		255				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 1		5/700 mL 187 cm2		35		32		21		146		160		202						95

		RM 90-87		Sample No. 6				7/12/06		12:20		7/21/06		61		30		189		177.5		344		Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		15				7		58						Replicate		Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		Rep 1		5/665 mL  187 cm2		15		243				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 2		5/700 mL 187 cm2		31				27		179										94

		RM 90-87		Sample No. 6				7/12/06		12:20		7/21/06				21		166						Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		14				5		57						Replicate		Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		Rep 2		5/165 mL  187 cm2		53		214				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 3		5/700 mL 187 cm2		31				31		155										93

		RM 90-87		Sample No. 7				7/12/06		14:00		7/21/06		56		33		147		144		389		Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		14		16		9		52		56.3333333333		284																						Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 1		5/780 mL 187 cm2		36		32		20		143		166		191						92

		RM 90-87		Sample No. 7				7/12/06		14:00		7/21/06				21		141						Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		16				1		60																										Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 2		5/780 mL 187 cm2		29				27		186										91

		RM 90-87		Sample No. 8				7/12/06		14:40		7/21/06		103		77		299		304.5		338		Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		18				5		57																										Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 3		5/780 mL 187 cm2		30				38		168										90

		RM 90-87		Sample No. 8				7/12/06		14:40		7/21/06				56		310						Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		12		12.3333333333		2		41		40.6666666667		303																																																						89

		RM 90-87		Sample No. 9				7/12/06		15:40		7/21/06		147		62		193		195		754		Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		12				4		43																																																										88

		RM 90-87		Sample No. 9				7/12/06		15:40		7/21/06				61		197						Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		13				5		38																																																										87

				Sample No. R10				7/11/06		11:30		7/21/06		63		37		201		192		328		Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		19		18.5		7		56		61.5		301

				Sample No. R10				7/11/06		11:30		7/21/06				36		183						Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		18				4		67

				Sample No. R11				7/11/06		13:30		7/21/06		43		29		165		149.5		288		Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		1 Final wt verified				8		56

				Sample No. R11				7/11/06		13:30		7/21/06				30		134

				Sample No. R12				7/11/06		15:00		7/21/06		48		25		164		149		322

				Sample No. R12				7/12/06		15:00		7/21/06				19		134

				Sample No. R13				7/12/06		15:50		7/21/06		29		8		81		74.5		389

				Sample No. R13				7/12/06		15:50		7/21/06				9		68

				Sample No. R14				7/12/06		15:40		7/21/06		137		52		182		189.5		723

				Sample No. R14				7/12/06		15:40		7/21/06				61		197

																								Median Wapato										16				7		57				267
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charts

		Spatial Differences:  Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus										Ortho phosphate, ammonia, and nitrate+nitrite										Redfield ratios                                  (Y axes scaled to 0.432 N : 0.060 P or 7.2:1)

		Spatial Differences: Nutrient Concentrations

		Zillah STP at RM 89.2, treated effluent on Aug 15 (mg/L):								NO3+2		Ortho-P		T-Phos		NH3-Diss		TKN

										14.7		6		6.39		0.99		2.94

		Zillah STP at RM 89.2, treated effluent on Oct 4 (mg/L):								NO3+2		Ortho-P		T-Phos		NH3-Diss		TKN

										6.7		5.89		6.02		2.25		4.25

		Relative Proportions of TP and OP Concentrations

		Temporal Differences: Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus																Ortho phosphate, ammonia, and nitrate+nitrite

		Temporal Differences: Nutrient Concentrations

		RM 89.2 treated effluent from Zillah STP.

				NO3+2		Ortho-P		T-Phos		NH3		TKN

		Mar 29		7.29		4.75		5.15		1.37		2.96

		Aug 15		14.7		6		6.39		0.99		2.94

		Oct 4		6.7		5.89		6.02		2.25		4.25

		Nutrient Loads

																										Measured vs. calculated

																										Aug 14-15 (lb/day)

																												RM 87		RM 89 +inflows

																										NO3+2		366		343

																										OP		65		85

																										TP		113		149

																										NH3		84		115

																										TKN		394		350

																										Oct 3-4 (lb/day)

																												RM 87		RM 89 + STP

																										NO3+2		442		454

																										OP		73		73

																										TP		119		125

																										NH3		0		0

																										TKN		519		527

		Note:  Buena Irrigation District diversion, at RM 97, diverts approx 8 cfs beginning Apr 15, increasing to 20 cfs in Jul and Aug, decreasing to 8 cfs by October.

		Roza Wasteway #3 at ~ RM 97.8 spilled: Jul 11 beginning w/ 50 cfs at 0600 declining over the day, turning off at 1715; on Oct 2, 25 cfs at 1600; and on Oct 4, 15 cfs at 0800.

		Sunnyside Wasteway at RM 89.2 (next to Zillah STP) spilled ~ 40 cfs Aug. 13-14.

		JD 14.6:  Median loads, 2003 irr. season were 1.2 lb/day NO3, 1.0 lb/day TP, and 1.9 lb/day TKN. Median conc. were 0.21 mg/L NO3+2, 0.16 mg/L TP, and 0.38 mg/L TKN.

		Algal Biomass and Nutrient Concentrations

		Algal Biomass and Autrotrophic Index										Nuisance threasholds:  chl a 100-150 mg/m2 (dashed grey line), AI index 100 (black line)

		Temporal Differences:  Chl a and AFDM

		Spatial Differences:  Nutrient Concentrations in Surface Water and Pore Water

																				R1RBT		Site 1		Near RM 103. Top of riffle, RB.

																				R2RBT		Site 2		Top of riffle, RB.

																				R3RBT		Site 3		Top of riffle, RB.

																				R4B		Site 4		Bottom of riffle in potential hyporheic inflow area, water percolating through gravel bar

																				R5RBT		Site 5		1st riffle ds Zillah-Topp bridge, RB, top of riffle.

																				R5LBT		Site 6		Same riffle as # 5 but LB, also top of riffle.

																				R6LBT		Site 7		Top of riffle.  Lots of diatoms.

																				R6LBL		Site 8		Same riffle as site 7, about 100 ft ds of site 7, mid-length of riffle.  Patchy fil. green algae.

																				NR7RB		Site 9		RB ds of Zillah STP; effluent coming in on LB.  One big mat of diatoms.  Smaller rocks than previous sites (gravel not cobble).
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0.025

0.04

0.022

0.01

0.03

0.05

0.031

0.04

0.024

0.01



Q

		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 9-10, 2006 grab samples at 
RM 103, 92, 89, and 87

0.11

0.054

0.1

0.048

0.11

0.045

0.1

0.043



field measurments

		103		103		0.19

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.09

		88		88

		87		87		0.12



&A

Page &P

OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 9-10 grab samples at RM 103, 92, 89, and 87

0.029

0.04

0.024

0.03

0.018

0.02

0.02

0.02



Jul 11 12

		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 14-15, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.11

0.05

0.08

0.049

0.07

0.04

0.11

0.044

0.14

0.04



Loads

		103		103		0.18

		102		102

		101		101		0.17

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.1

		88		88

		87		87		0.13



&A

Page &P

OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 14-15, 2006 EWI samples at
 RM 103, 101, 92, 89, and 87

0.033

0.04

0.031

0.03

0.025

0.03

0.026

0.04

0.023

0.03



Aug 15 loads

		38805		38805

		38909		38909

		38925		38925

		38938		38938

		38943		38943

		38979		38979

		38992		38992



TKN

TP

date

mg/L

RM 103

0.29

0.062

0.15

0.052

0.25

0.057

0.11

0.054

0.11

0.05

0.14

0.064

0.13

0.063



Oct 2 loads

		38805		38805		0.17

		38909		38909		0.18

		38925		38925		0.2

		38938		38938		0.19

		38943		38943		0.18

		38979		38979		0.24

		38992		38992		0.33



&A

Page &P

OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 103

0.023

0.01

0.024

0

0.03

0.04

0.029

0.04

0.033

0.04

0.043

0.03

0.035

0



data

		38805		38805

		38909		38909

		38925		38925

		38938		38938

		38943		38943

		38979		38979

		38993		38993



TKN

TP

date

mg/L

RM 101 (and nearby)

0.32

0.062

0.21

0.07

0.08

0.049

0.18

0.064



chl data

		38805		38805

		38909		38909

		38925		38925

		38938		38938

		38943		38943

		38979		38979

		38992		38992



TKN

TP

date

mg/L

RM 92 (except in March, RM 93)

0.33

0.056

0.2

0.048

0.1

0.048

0.07

0.04

0.14

0.063

0.2

0.052



		38805		38805

		38909		38909

		38925		38925

		38938		38938

		38943		38943

		38979		38979

		38992		38992

		0.16

		0.2



TKN

TP

date

mg/L

RM 89 (and RM 89.2 on Jul 12)

0.23

0.034

0.2

0.057

0.2

0.045

0.2

0.044

0.11

0.058

0.11

0.044



		38805		38805

		38909		38909

		38925		38925

		38938		38938

		38943		38943

		38979		38979

		38992		38992



TKN

TP

date

mg/L

RM 87

0.23

0.059

0.1

0.043

0.14

0.04

0.14

0.055

0.2

0.046



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Sept 19, 2006 grab samples at
RM 103, 92, 89, and 87

0.14

0.064

0.14

0.063

0.16

0.058

0.14

0.055



		103		103		0.24

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.2

		91		91

		90		90

		89		89		0.14

		88		88

		87		87		0.16



&A
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Sept 19, 2006 grab samples at 
RM 103, 92, 89, and 87

0.043

0.03

0.038

0.03

0.036

0.02

0.035

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Oct 2-3, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.13

0.063

0.18

0.064

0.2

0.052

0.2

0.044

0.2

0.046



		103		103		0.33

		102		102

		101		101		0.31

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.14

		91		91

		90		90

		89		89		0.17

		88		88

		87		87		0.17



&A

Page &P

OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Oct 2-3, 2006 EWI samples at 
RM 103, 101, 92, 89, and 87

0.035

0

0.043

0

0.031

0

0.028

0

0.028

0



		

		38909		38909

		38943		38943

		38992		38992



&A
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chl a

AFDM

date

chl a (mg/m2)

RM 103

AFDM (gm/m2)

255

63

66.6666666667

22

135.6666666667

23.3333333333



		

		38909		38909

		38943		38943

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 101

AFDM (gm/m2)

81.5

29

62.1111111111

16.5555555556

267

32.3333333333



		

		38909		38909

		38943		38943

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 92

AFDM (gm/m2)

56.3333333333

16

214.6666666667

36



		

		38909		38909

		38943		38943

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 89

AFDM (gm/m2)

339.5

58

40.6666666667

12.3333333333

160

32.3333333333



		

		38909		38909

		38943		38943

		243

		38992		38992



chl a

AFDM

date

chl a (mg/m2)

RM 87

AFDM (gm/m2)

195

58

300.8130081301

12

31



		RM 93

		Zillah STP



Zillah reach NO3+2 loads (lbs/day) Mar 29, 2006

1323.3528

14.669424



		RM 93

		Zillah STP



Zillah reach TKN loads (lbs/day) Mar 29, 2006

3639.2202

5.9563093333



		RM 93

		Zillah STP



Zillah reach TP loads
(lbs/day) Mar 29, 2006

617.56464

10.3631733333



		RM 93

		Zillah STP



Zillah reach OP loads (lbs/day) Mar 29, 2006

209.53086

9.5582666667



		RM 89

		Zillah STP

		SVID WW



Zillah reach NO3+2 loads (lbs/day), Aug 14-15, 2006

281.358

29.7563933333

32.34



		RM 89

		Zillah STP



Zillah reach OP loads (lbs/day), Aug 14-15, 2006
(no data from RSBOJC)

73.15308

12.1454666667



		103		0.03

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.025

		91

		90

		89		0.03

		88

		87		0.031



0.17

&A

Page &P

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

March 29, DIN relative to OP

103

102

101

100

99

98

97

96

95

94

93

92

91

90

89

88

87

0.18

0.023

0.16

0.024

0.14

0.021

0.12

0.019

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Jul 27, DIN relative to OP

0.24

0.18

0.18

0.21



		103		0.029

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.024

		91

		90

		89		0.018

		88

		87		0.02



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Aug 9-10, DIN relative to OP

0.23

0.12

0.11

0.14



		103		0.033

		102

		101		0.031

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.025

		91

		90

		89		0.026

		88

		87		0.023



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Aug 14-15, DIN relative to OP

0.22

0.2

0.12

0.14

0.16



		103		0.043

		102

		101

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.038

		91

		90

		89		0.036

		88

		87		0.035



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Sept 19, DIN relative to OP

0.27

0.23

0.16

0.18



		103		0.035

		102

		101		0.043

		100

		99

		98

		97

		96

		95

		94

		93

		92		0.031

		91

		90

		89		0.028

		88

		87		0.028



DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Oct 2-3, DIN relative to OP

0.33

0.31

0.14

0.17

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                     RM 90-87

&A

Page &P

chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and NO3+2 conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.18

168

0.13

214

0.13

81.5

0.12

339.5

0.03

177.5

0.02

144

0.01

304.5

0.01

195

0.02

chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Aug 14-15 algal biomass and NO3+2 conc.

66.6666666667

0.18

62.1111111111

0.17

56.3333333333

0.09

40.6666666667

0.1

61.5

0.13



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Oct 2-3 algal biomass and NO3+2 conc.

135.6666666667

0.33

267

0.31

214.6666666667

0.14

160

0.17

165.6666666667

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                             RM  90-87

RM 103-101                        RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and OP conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.024

168

0.024

214

0.025

81.5

0.025

339.5

0.011

177.5

0.009

144

0.01

304.5

0.011

195

0.012

chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Aug 14-15 algal biomass and OP conc.

66.6666666667

0.033

62.1111111111

0.031

56.3333333333

0.025

40.6666666667

0.026

61.5

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Oct 2-3 algal biomass and OP conc.

135.6666666667

0.035

267

0.043

214.6666666667

0.031

160

0.028

165.6666666667

0.028



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



Q Parker 
2004 380 cfs 2006 489 cfs

&A

Page &P

SW

PW

Site number

mg/L

NO3+2 Concentrations in Surface Water (SW) and Pore Water (PW)

nr RM 103 R1RBT

nr RM 103 R1RBT

RM 103-101 R2RBT

RM 103-101 R2RBT

RM 103-101 R3RBT

RM 103-101 R3RBT

nr RM 101 R4B

nr RM 101 R4B

RM 91 R5RBT

RM 91 R5RBT

RM 91 R5LBT

RM 91 R5LBT

nr RM 90? R6LBT

nr RM 90? R6LBT

nr RM 90? R6LBL

nr RM 90? R6LBL

nr RM 89 NR7RB

nr RM 89 NR7RB

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66

SW

PW

Site number

mg/L

TKN Concentrations in Surface Water (SW) and Pore Water (PW)

0.15

0.25

0.17

1.41

0.24

0.85

0.21

1.13

0.16

3.92

0.2

2.02

0.21

5.28

0.25

2

0.23

0.3



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

NH3 Concentrations in Surface Water (SW) and Pore Water (PW)

0

0

0

0.02

0

0

0

0

0

0

0

0.01

0

0

0

0

0

0



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

TP Concentrations in Surface Water (SW) and Pore Water (PW)

0.052

0.132

0.054

0.52

0.065

0.36

0.07

0.87

0.045

1.35

0.046

0.4

0.055

1.28

0.027

0.45

0.034

0.57



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

OP Concentrations in Surface Water (SW) and Pore Water (PW)

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87



TKN

TKN

TP

TP

Approx. river mile

mg/L

Jul 11-12, 2006 grab samples at 
RM 103-101 and 90-87

0.15

0.052

0.17

0.24

0.054

0.065

0.21

0.07

0.16

0.2

0.045

0.046

0.21

0.25

0.055

0.027

0.23

0.034



		103		103		103		103		0.18

		102		102		102		102		0.13		0.13

		101		101		101		101		0.12

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91		0.03		0.02

		90		90		90		90		0.01		0.01

		89		89		89		89		0.02

		88		88		88		88

		87		87		87		87
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OP

OP

NH3

NH3

NO3+2

NO3+2

Approx. River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Jul 11-12 grab samples at 
RM 103-101 and 90-87

0.024

0

0.024

0.025

0

0

0.025

0

0.011

0.009

0

0

0.01

0.011

0

0

0.012

0



		17.3		16.5

		22.5		26

		32.5		34

		23		27



SWL

GWL

Site number

cm?

Surface Water Level (SWL) and Ground Water Level (GWL)



		-0.08

		0.35

		0.15

		0.4



PW

Site number

VHG (cm)

Vertical Head Gradient 
(Surface water level - ground water level) / estimated depth of drive pt (10 cm)



		103		103

		102		102		0.13		0.025

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91		0.02		0.009

		90		90		0.01		0.011

		89		89



DIN

OP

DIN

OP

River Mile

DIN conc. (mg/L)

OP conc. (mg/L)

Jul 11-12, DIN relative to OP

0.18

0.024

0.13

0.024

0.12

0.025

0.03

0.011

0.01

0.01

0.02

0.012



		RM 89

		Zillah STP

		SVID WW



Zillah reach TKN loads (lbs/day), Aug 14-15, 2006

309.4938

5.9512786667

34.496



		RM 89

		Zillah STP

		SVID WW



Zillah reach TP loads (lbs/day), Aug 14-15, 2006

123.79752

12.934922

11.858



		RM 89

		Zillah STP



Zillah reach TKN loads (lbs/day), Oct 3-4, 2006

519.4882

7.8394555556



		RM 89

		Zillah STP



Zillah reach TP loads (lbs/day), Oct 3-4, 2006

114.287404

11.1043582222



		RM 89

		Zillah STP



Zillah reach OP loads (lbs/day), Oct 3-4, 2006
(no data from RSBOJC)

72.728348

10.8645631111



		103		103		330

		102		102

		101		101		266.5474060823

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		284.0236686391

		91		91

		90		90

		89		89		303.2786885246

		88		88

		87		87		300.8130081301



chl a

AFDM

AI

River Mile

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Aug 14-15, 2006 algal biomass, 
RM 103, 101, 92, 89, 87

66.6666666667

22

62.1111111111

16

56.3333333333

18

40.6666666667

12

61.5

19



		nr RM 103		nr RM 103		247.0588235294

		nr RM 103		nr RM 103		250

		betw RM 103-101		betw RM 103-101		224.2990654206

		betw RM 103-101		betw RM 103-101		355.8282208589

		betw RM 103-101		betw RM 103-101		170.8394698085

		betw RM 103-101		betw RM 103-101		343.661971831

		nr RM 101		nr RM 101		388.8888888889

		nr RM 101		nr RM 101		338.2594417077

		RM 90-87		RM 90-87		753.8461538462



chl a

AFDM

AI

RM 103-101                             RM 90-87

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Jul 11-12, 2006 algal biomass, 
RM 103-101, and 90-87

255

63

168

42

214

48

81.5

29

339.5

58

177.5

61

144

56

304.5

103

195

147



		103		103		171.9901719902

		102		102

		101		101		121.0986267166

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		166.149068323

		91		91

		90		90

		89		89		202.0833333333

		88		88

		87		87		191.1468812877



chl a

AFDM

AI

River Mile

AFDM (g/m2) or chl a (mg/m2)

Autotrophic index (AFDM:chl a)

Oct 2-3, 2006 algal biomass, 
RM 103, 101, 92,89, 87

135.6666666667

23.3333333333

267

32.3333333333

214.6666666667

35.6666666667

160

32.3333333333

165.6666666667

31.6666666667



		38805

		38909

		38910

		38925

		38938

		38939

		38943

		38944

		38979

		38992

		38993



cfs

Q at Parker, provisional data

2046

504

556

489

440

463

500

482

601

517

476



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87

		86		86



TP

OP

mg/L

March 29, 2006 TP and OP concentrations

0.062

0.023

0.062

0.024

0.065

0.021

0.056

0.019



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87



TP

OP

TP

OP

mg/L

Jul 11-12, 2006 TP and OP concentrations

0.052

0.024

0.054

0.024

0.065

0.025

0.07

0.025

0.045

0.011

0.046

0.009

0.055

0.01

0.027

0.011

0.034

0.012



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Jul 27, 2006 TP and OP concentrations

0.054

0.03

0.048

0.025

0.045

0.03

0.043

0.031



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Aug 9-10, 2006 TP and OP concentrations

0.054

0.029

0.048

0.024

0.045

0.018

0.043

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Aug 14-15, 2006 TP and OP concentrations

0.05

0.033

0.049

0.031

0.04

0.025

0.044

0.026

0.04

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Sept 19, 2006 TP and OP concentrations

0.064

0.043

0.063

0.038

0.058

0.036

0.055

0.035



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TP

OP

mg/L

Oct 2-3, 2006 TP and OP concentrations

0.063

0.035

0.064

0.043

0.052

0.031

0.044

0.028

0.046

0.028



		38805		38805		0.16

		38909		38909		0.12

		38925		38925

		38938		38938

		38943		38943		0.17

		38979		38979

		38992		38992		0.31



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 101 (and nearby)

0.024

0

0.025

0

0.031

0.03

0.043

0



		38805		38805		0.12

		38909		38909

		38925		38925		0.14

		38938		38938		0.09

		38943		38943		0.09

		38979		38979		0.2

		38992		38992		0.14



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 92 (except in March, RM 93)

0.019

0

0.025

0.04

0.024

0.03

0.025

0.03

0.038

0.03

0.031

0



		38805		38805

		38909		38909		0.01

		38925		38925		0.13

		38938		38938		0.09

		38943		38943		0.1

		38979		38979		0.14

		38992		38992		0.17



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 89 (except RM 89.2 on Jul 12)

0.01

0

0.03

0.05

0.018

0.02

0.026

0.04

0.036

0.02

0.028

0



		38805		38805

		38909		38909

		38925		38925		0.17

		38938		38938		0.12

		38943		38943		0.13

		38979		38979		0.16

		38992		38992		0.17

				0



OP

NH3

NO3+2

date

OP, NH3 (mg/L)

NO3+2 (mg/L)

RM 87

0.031

0.04

0.02

0.02

0.023

0.03

0.035

0.02

0.028

0



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		12.3586711111

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 NO3+2 Loads

857.15553

805.20671

39.0775

363.64174

441.56497

441.56497



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		29.7563933333

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 TKN Loads

337.66733

467.53938

26.95

519.4882

519.4882

519.4882



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

lb/day

Oct 2-3 OP Loads
(no data for Roza WW)

90.910435

111.689963

80.520671

72.728348

10.8645631111

72.728348



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		32.34

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 NO3+2 Loads

467.6364

441.6566

233.8182

29.7563933333

281.358

365.7654



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		34.496

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 TKN Loads

285.7778

207.8384

181.8586

5.9512786667

309.4938

393.9012



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		11.858

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

SVID WW

lb/day

Aug 14-15 TP Loads

129.899

127.30102

103.9192

12.934922

123.79752

112.5432



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92

		RM 89		RM 89

		RM 87		RM 87



YR

Zillah STP

lb/day

Aug 14-15 OP Loads
(no data for SVID WW)

85.73334

80.53738

64.9495

12.1454666667

73.15308

64.71234



		RM 89

		Zillah STP



Zillah reach NO3+2 loads (lbs/day), Oct 3-4, 2006

441.56497

12.3586711111



		RM 103		RM 103

		RM 101		RM 101

		RM 92		RM 92		11.1043582222

		RM 89		RM 89

		RM 87		RM 87



YR

Roza WW

Zillah STP

lb/day

Oct 2-3 TP Loads

163.638783

166.236224

7.95025

135.066932

114.287404

119.482286



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



&A

Page &P

SW

PW

chl a

Site number

NO3+2 (mg/L)

chl a (mg/m2)

NO3+2 concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

OP(mg/L)

chl a (mg/m2)

orthoP concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

TKN (mg/L)

chl a (mg/m2)

TKN concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.15

0.25

0.13

1.41

0.13

0.85

0.12

1.13

0.16

3.92

0.2

2.02

0.21

5.28

0.25

2

0.23

0.3



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

TP(mg/L)

chl a (mg/m2)

TP concentrations in pore water (pw) and surface water (sw), and chl a conc.

0.052

0.132

0.054

0.52

0.025

0.36

0.07

0.87

0.045

1.35

0.046

0.4

0.055

1.28

0.027

0.45

0.034

0.57



		nr RM 103 R1RBT		nr RM 103 R1RBT		255

		RM 103-101 R2RBT		RM 103-101 R2RBT		168

		RM 103-101 R3RBT		RM 103-101 R3RBT		214

		nr RM 101 R4B		nr RM 101 R4B		81.5

		RM 91 R5RBT		RM 91 R5RBT		339.5

		RM 91 R5LBT		RM 91 R5LBT		177.5

		nr RM 90? R6LBT		nr RM 90? R6LBT		144

		nr RM 90? R6LBL		nr RM 90? R6LBL		304.5

		nr RM 89 NR7RB		nr RM 89 NR7RB		195



SW

PW

chl a

Site number

NH3 (mg/L)

chl a (mg/m2)

NH3 concentrations in pore water (pw) and surface water (sw), and chl a conc.

0

0

0

0.02

0

0

0

0

0

0

0

0.01

0

0

0

0

0

0



		103		103		103		103		103		103

		102		102		102		102		102		102		5.2

		101		101		101		101		101		101

		100		100		100		100		100		100

		99		99		99		99		99		99

		98		98		98		98		98		98

		97		97		97		97		97		97

		96		96		96		96		96		96

		95		95		95		95		95		95

		94		94		94		94		94		94

		93		93		93		93		93		93

		92		92		92		92		92		92

		91		91		91		91		91		91		2.2222222222

		90		90		90		90		90		90		0.9090909091

		89		89		89		89		89		89

		88		88		88		88		88		88

		87		87		87		87		87		87

		86		86		86		86		86		86



March

mid Jul

late Jul

Aug

Sept

Oct

mid Jul

river mile

DIN (mg/L):SRP (mg/L)

DIN:SRP

7.8260869565

7.5

8

7.9310344828

6.6666666667

9.4285714286

5.4166666667

4.8

6.4516129032

7.2093023256

6.6666666667

6.6666666667

6.3157894737

7.2

5

4.8

4.5161290323

2.7272727273

1

1.6666666667

6

6.1111111111

5.3846153846

6.0714285714

6.7741935484

7

6.9565217391

6.0714285714



		Zillah Reach Nutrient Concentrations

				Total Kjeldahl nitrogen and total phosphorus										Ortho phosphate, ammonia, and nitrate+nitrite

		Table 1.  Groundwater Samples.

		Loacation				Date		Time		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		Wapato wells, RM 101				3/28/06		12:10		0.60		0.042		0.87		< 0.01		0.52

		Toppenish wells, RM 92				3/28/06		14:20		0.26		0.012		0.035		< 0.01		< 0.03

		Toppenish wells, RM 92				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Table 2. Treated effluent nutrient concentrations from Zillah STP at RM 89.2.

				NO3+2		Ortho-P		T-Phos		NH3		TKN

		Mar 29		7.29		4.75		5.15		1.37		2.96

		Aug 15		14.7		6.00		6.39		0.99		2.94

		Oct 4		6.7		5.89		6.02		2.25		4.25





		103		103		0.5		0.058

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

SS Canal

River Mile

mg/L

March 29, 2006, EWI samples at 
RM 103, 100, 98, and 93

0.29

0.062

0.32

0.062

0.33

0.065

0.33

0.056



		103		103		0.17		0.18

		102		102

		101		101

		100		100		0.16

		99		99

		98		98		0.14

		97		97

		96		96

		95		95

		94		94

		93		93		0.12

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



&A

Page &P

NH3 & OP were nondetec at SS Canal

OP

NH3

NO3+2

SS Canal

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

March 29, 2006 EWI samples at 
RM 103, 100, 98, and 93

0.023

0.01

0.024

0

0.021

0

0.019

0



		103		103		103		103

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91

		90		90		90		90

		89		89		89		89

		88		88		88		88

		87		87		87		87

		86		86		86		86



TKN 06

TKN 04

TP 06

TP 04

River Mile

mg/L

Jul 27, 2006 grab samples at RM 103, 92, 89
and 87, and Jul 26, 2004 EWI at RM 103.8, 91,86

0.25

0.18

0.054

0.062

0.2

0.048

0.19

0.051

0.2

0.045

0.23

0.043

0.2

0.05



		103		103		103		103		0.2		0.22

		102		102		102		102

		101		101		101		101

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92		0.14

		91		91		91		91				0.09

		90		90		90		90

		89		89		89		89		0.13

		88		88		88		88

		87		87		87		87		0.17

		86		86		86		86				0.13
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OP 06

OP 04

NH3 06

NH3 04

NO3+2 06

NO3+2 04

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

July 27, 2006 grab samples ar RM 103, 92, 89, and 87 and Jul 26, 2004 EWI at RM 103.8, 91, and 86

0.03

0.034

0.04

0.17

0.025

0.04

0.022

0.01

0.03

0.05

0.031

0.04

0.024

0.01



		103		103		103		103		0.18

		102		102		102		102		0.13		0.13

		101		101		101		101		0.12

		100		100		100		100

		99		99		99		99

		98		98		98		98

		97		97		97		97

		96		96		96		96

		95		95		95		95

		94		94		94		94

		93		93		93		93

		92		92		92		92

		91		91		91		91		0.03		0.02

		90		90		90		90		0.01		0.01

		89		89		89		89		0.02

		88		88		88		88

		87		87		87		87



0.17

Q Parker 
2004 380 cfs 2006 489 cfs

TKN

TKN

TP

TP

Approx. river mile

mg/L

Jul 11-12, 2006 grab samples at 
RM 103-101 and 90-87

103

103

103

103

102

102

102

102

101

101

101

101

100

100

100

100

99

99

99

99

98

98

98

98

97

97

97

97

96

96

96

96

95

95

95

95

94

94

94

94

93

93

93

93

92

92

92

92

91

91

91

91

90

90

90

90

89

89

89

89

88

88

88

88

87

87

87

87

0.15

0.052

0.17

0.24

0.054

0.065

0.21

0.07

0.16

0.2

0.045

0.046

0.21

0.25

0.055

0.027

0.23

0.034
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Page &P

OP

OP

NH3

NH3

NO3+2

NO3+2

Approx. River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Jul 11-12 grab samples at 
RM 103-101 and 90-87

0.024

0

0.024

0.025

0

0

0.025

0

0.011

0.009

0

0

0.01

0.011

0

0

0.012

0



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 9-10, 2006 grab samples at 
RM 103, 92, 89, and 87

0.11

0.054

0.1

0.048

0.11

0.045

0.1

0.043



		103		103		0.19

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.09

		88		88

		87		87		0.12
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 9-10 grab samples at RM 103, 92, 89, and 87

0.029

0.04

0.024

0.03

0.018

0.02

0.02

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Aug 14-15, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.11

0.05

0.08

0.049

0.07

0.04

0.11

0.044

0.14

0.04



		103		103		0.18

		102		102

		101		101		0.17

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.09

		91		91

		90		90

		89		89		0.1

		88		88

		87		87		0.13



&A

Page &P

OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Aug 14-15, 2006 EWI samples at
 RM 103, 101, 92, 89, and 87

0.033

0.04

0.031

0.03

0.025

0.03

0.026

0.04

0.023

0.03



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Sept 19, 2006 grab samples at
RM 103, 92, 89, and 87

0.14

0.064

0.14

0.063

0.16

0.058

0.14

0.055



		103		103		0.24

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.2

		91		91

		90		90

		89		89		0.14

		88		88

		87		87		0.16
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Sept 19, 2006 grab samples at 
RM 103, 92, 89, and 87

0.043

0.03

0.038

0.03

0.036

0.02

0.035

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



TKN

TP

River Mile

mg/L

Oct 2-3, 2006 EWI samples at
RM 103, 101, 92, 89, and 87

0.13

0.063

0.18

0.064

0.2

0.052

0.2

0.044

0.2

0.046



		103		103		0.33

		102		102

		101		101		0.31

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92		0.14

		91		91

		90		90

		89		89		0.17

		88		88

		87		87		0.17
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OP

NH3

NO3+2

River Mile

OP, NH3 (mg/L)

NO3+2 (mg/L)

Oct 2-3, 2006 EWI samples at 
RM 103, 101, 92, 89, and 87

0.035

0

0.043

0

0.031

0

0.028

0

0.028

0



		Surface water nutrient concentrations

																Marie's view:  NO3 & OP were usually higher in concentration at the top of the reach than near the bottom of the reach, sometimes by quite a bit.  TP was also higher at the top but not by much.  TKN and NH3 had no consistent pattern.

		Algal Biomass and Nutrient Concentrations

																						Marie's view:

																						Algal biomass did not increase

																						with increasing concentrations.

																						Kurt has explained the Redfield ratios strongly indicate that the decline in NO3 and OP are due to uptake by algae.  Yet algal biomass is not consistently lower (or higher) near the bottom of the reach than at the top.  From discussion at The Dalles, eith

																						The Aug chl a data are suspect but

																						support what the photos show:

																						much less biomass in Aug than

																						in July.

																						Algal biomass did not increase

																						w/ increased NO3 concentrations.

																						Algal biomass did follow a

																						similar pattern to OP conc but it's

																						a weak pattern.

		Porewater vs. surface water

																				Since we didn't measure depth of drive pt,

																				won't be able to use gradient data.  If 5 cm is

																				correct, river was unexpected gaining in

																				upper portion of reach.

		The 2 samples from bottom of riffles had										No consistent pattern in PW OP between

		much higher NO3 PW conc. than top of riffles.										top & bottom of riffle, or LB/RB.

		No LB/RB pattern.

																				At RM 92 (which Stanford found to be a

																				gaining area), Aug. NO3 conc.of gw in well nr

																				river was similar to RB hyporheic sample

																				nr RM 91 (but LB was much lower.)

																				At RM 92, OP conc. of gw in well near river

																				was much lower than in hyporheic RB sample

																				but only a little lower than LB sample.

																				In March, why would conc. at RM 101 be so

																				much higher than at RM 92?





		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

NO3+2 Concentrations

0.17

0.18

0.2

0.19

0.18

0.24

0.33

0.13

0.12

0.17

0.31

0.16

0.14

0.12

0.14

0.09

0.09

0.2

0.14

0.03

0.01

0.02

0.13

0.09

0.1

0.14

0.17

0.17

0.12

0.13

0.16

0.17



		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

OP Concentrations

0.023

0.024

0.03

0.029

0.033

0.043

0.035

0.024

0.025

0.031

0.043

0.024

0.021

0.019

0.025

0.024

0.025

0.038

0.031

0.011

0.01

0.012

0.03

0.018

0.026

0.036

0.028

0.031

0.02

0.023

0.035

0.028



		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

TKN Concentrations

0.29

0.15

0.25

0.11

0.11

0.14

0.13

0.17

0.21

0.08

0.18

0.32

0.33

0.33

0.2

0.1

0.07

0.14

0.2

0.16

0.21

0.23

0.2

0.11

0.11

0.16

0.2

0.23

0.1

0.14

0.14

0.2



		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

TP Concentrations

0.062

0.052

0.057

0.054

0.05

0.064

0.063

0.054

0.07

0.049

0.064

0.062

0.065

0.056

0.048

0.048

0.04

0.063

0.052

0.045

0.055

0.034

0.057

0.045

0.044

0.058

0.044

0.059

0.043

0.04

0.055

0.046



		103		103		103		103		103		103		103

		102		102		102		102		102		102		102

		101		101		101		101		101		101		101

		100		100		100		100		100		100		100

		99		99		99		99		99		99		99

		98		98		98		98		98		98		98

		97		97		97		97		97		97		97

		96		96		96		96		96		96		96

		95		95		95		95		95		95		95

		94		94		94		94		94		94		94

		93		93		93		93		93		93		93

		92		92		92		92		92		92		92

		91		91		91		91		91		91		91

		90		90		90		90		90		90		90

		89		89		89		89		89		89		89

		88		88		88		88		88		88		88

		87		87		87		87		87		87		87

		86		86		86		86		86		86		86



29-Mar

11-Jul

27-Jul

9-Aug

14-Aug

19-Sep

2-Oct

River mile

mg/L

NH3 Concentrations

0.01

0

0.04

0.04

0.04

0.03

0

0

0

0.03

0

0

0

0

0.04

0.03

0.03

0.03

0

0

0

0

0.05

0.02

0.04

0.02

0

0.04

0.02

0.03

0.02

0



		103		nr RM 103

		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87
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chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and SW NO3+2 conc.

255

0.18

168

0.13

214

0.13

81.5

0.12

339.5

0.03

177.5

0.02

144

0.01

304.5

0.01

195

0.02



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Aug 14-15 algal biomass (suspect data) and NO3+2 conc.

66.6666666667

0.18

62.1111111111

0.17

56.3333333333

0.09

40.6666666667

0.1

61.5

0.13



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

NO3+2

River mile

chl a (mg/m2)

NO3+2 (mg/L)

Oct 2-3 algal biomass and NO3+2 conc.

135.6666666667

0.33

267

0.31

214.6666666667

0.14

160

0.17

165.6666666667

0.17



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



RM 103-101                             RM  90-87

RM 103-101                        RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and SW OP conc.

103

nr RM 103

102

nr RM 103

101

betw RM 103-101

100

betw RM 103-101

99

betw RM 103-101

98

betw RM 103-101

97

nr RM 101

96

nr RM 101

95

RM 90-87

255

0.024

168

0.024

214

0.025

81.5

0.025

339.5

0.011

177.5

0.009

144

0.01

304.5

0.011

195

0.012

chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Aug 14-15 algal biomass (suspect data) and OP conc.

66.6666666667

0.033

62.1111111111

0.031

56.3333333333

0.025

40.6666666667

0.026

61.5

0.023



		103		103

		102		102

		101		101

		100		100

		99		99

		98		98

		97		97

		96		96

		95		95

		94		94

		93		93

		92		92

		91		91

		90		90

		89		89

		88		88

		87		87



chl a

OP

River mile

chl a (mg/m2)

OP (mg/L)

Oct 2-3 algal biomass and OP conc.

135.6666666667

0.035

267

0.043

214.6666666667

0.031

160

0.028

165.6666666667

0.028



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB
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SW

PW

Site number

mg/L

NO3+2 Concentrations in Surface Water (SW) and Pore Water (PW)

0.18

0.18

0.13

0.06

0.13

0.14

0.12

0.36

0.03

0.11

0.02

0.03

0.01

0.18

0.01

0.19

0.02

0.66



		nr RM 103 R1RBT		nr RM 103 R1RBT

		RM 103-101 R2RBT		RM 103-101 R2RBT

		RM 103-101 R3RBT		RM 103-101 R3RBT

		nr RM 101 R4B		nr RM 101 R4B

		RM 91 R5RBT		RM 91 R5RBT

		RM 91 R5LBT		RM 91 R5LBT

		nr RM 90? R6LBT		nr RM 90? R6LBT

		nr RM 90? R6LBL		nr RM 90? R6LBL

		nr RM 89 NR7RB		nr RM 89 NR7RB



SW

PW

Site number

mg/L

OP Concentrations in Surface Water (SW) and Pore Water (PW)

0.024

0.026

0.024

0.044

0.025

0.034

0.025

0.029

0.011

0.044

0.009

0.017

0.01

0.037

0.011

0.031

0.012

0.033



		R1RBT

		R2RBT

		R3RBT

		R4B



PW

Site number

VHG (cm)

Vertical Head Gradient 
(Surface water level - ground water level) / estimated depth of drive pt (5 cm)

-0.16

0.7

0.3

0.8



		Wapato wells,  RM 101		Wapato wells,  RM 101

		Toppenish wells, RM 92		Toppenish wells, RM 92



28-Mar

9-Aug

mg/L

Ground water NO3+2 conc.

0.6

0.26

0.09



		Wapato wells,  RM 101		Wapato wells,  RM 101

		Toppenish wells, RM 92		Toppenish wells, RM 92



28-Mar

9-Aug

mg/L

Ground water OP conc.

0.042

0.012

0.014



		103		nr RM 103

		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87



RM 103-101                         RM  90-87

chl a

NO3+2

chl a (mg/m2)

NO3+2 (mg/L)

Jul 11-12 algal biomass and PW NO3+2 conc.

255

0.18

168

0.06

214

0.14

81.5

0.36

339.5

0.11

177.5

0.03

144

0.18

304.5

0.19

195

0.66



		103		nr RM 103

		102		nr RM 103

		101		betw RM 103-101

		100		betw RM 103-101

		99		betw RM 103-101

		98		betw RM 103-101

		97		nr RM 101

		96		nr RM 101

		95		RM 90-87



RM 103-101                         RM  90-87

chl a

OP

chl a (mg/m2)

OP (mg/L)

Jul 11-12 algal biomass and PW OP conc.

255

0.026

168

0.044

214

0.034

81.5

0.029

339.5

0.044

177.5

0.017

144

0.037

304.5

0.031

195

0.033



		Table 1.  EWI vs. Grab Samples on Oct 3 at RM 92, 89, and 87.

				NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN       mg/L		Sampling Method

		RM 92		0.14		0.031		0.052		< 0.01		0.20		EWI

				0.14		0.031		0.052		< 0.01		0.11		Grab

		RM 89		0.17		0.028		0.044		< 0.01		0.20		EWI

				0.17		0.027		0.054		< 0.01		0.18		Grab

		RM 87		0.17		0.028		0.046		< 0.01		0.20		EWI

				0.17		0.029		0.052		< 0.01		0.18		Grab

		Table 2.  Ground Water Samples.

		Loacation				Date		Time		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		Wapato wells,  RM 101				3/28/06		12:10		0.6		0.042		0.87		< 0.01		0.52

		Toppenish wells, RM 92				3/28/06		14:20		0.26		0.012		0.035		< 0.01		< 0.03

		Toppenish wells, RM 92				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Table 3.  Filtered in the field (at Portland) vs. filtered by the lab.

		Lab filtered		RM 103		8/9/06		10:40		0.19		0.029

		Field filtered		RM 103		8/9/06		10:41		0.22		0.027

		Lab filtered		RM 92?		8/9/06		15:40		0.09		0.024

		Field filtered		RM 92?		8/9/06		15:41		0.09		0.025

		Table 4. QC Samples.

		RM		QC Field		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		103				3/29/06		12:00		0.17		0.023		0.062		0.01		0.29

		103		Replicate		3/29/06		13:00		0.14		0.017		0.059		0.01		0.24

		89				7/27/06		15:45		0.13		0.030		0.057		0.05		0.20

		89		Replicate		7/27/06		15:46		0.13		0.029		0.054		0.04		0.21

		92				8/14/06		13:50		0.09		0.025		0.040		0.03		0.07

		92		Replicate		8/14/06		13:58		0.09		0.024		0.040		0.04		0.09

		103				9/19/06		11:12		0.24		0.043		0.064		0.03		0.14

		103		Replicate		9/19/06		11:12		0.25		0.043		0.075		0.02		0.15

				Blank		3/29/06		8:00		0.01		< 0.003		< 0.01		< 0.01		< 0.03

				Blank		7/27/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03

				Blank		8/9/06		10:48		< 0.01		< 0.003		< 0.01		0.01		< 0.03

				Blank		8/9/06		17:18		< 0.01		< 0.003		< 0.01		0.02		< 0.03

				Blank		10/3/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03



Confirmed by rerun.



		Mean daily discharge at Parker:  provisional data from USBR

				Q (cfs)

		29-Mar		2046

		11-Jul		504

		12-Jul		556

		27-Jul		489

		9-Aug		440

		10-Aug		463

		14-Aug		500

		15-Aug		482

		19-Sep		601

		2-Oct		517

		3-Oct		476

		26-Jul-04		380





		Sample No.		1		2		3		4

		SW water level		17.3		22.5		32.5		23.0

		GW water level		16.5		26.0		34.0		27.0

		GW head diff		-0.8		3.5		1.5		4.0

		SW SC		94		94		94		94

		GW SC		97		98		91		93

		SW Temp		17.4		nd		19.8		20.2

		GW Temp		nd		nd		24.5		24.4

		SW DO		11.36		11.8		11.9		11.9

		GW DO		nd		6.02		6.8		5.2

		SW pH		8.15		8.15		8.3		8.6

		GW pH		nd		5.6		7		7.5

		Vertical head gradient?		-0.16		0.7		0.3		0.8		if 5 cm

				-0.08		0.35		0.15		0.4		if 10 cm





				Guess RM		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN		av chl a				Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN		DIN:SRP		DIN:SRP		av chl a

		103		nr RM 103		YAK-1S		7/11/06		11:30		0.18		0.024		0.052		< 0.01		0.15		0.18		255																						8						nr RM 103

		102		RM 103-101		YAK-2S		7/11/06		13:30		0.13		0.024		0.054		< 0.01		0.17		0.13		168		RM 103-101		YAK-3S		7/11/06		15:00		0.13		0.025		0.065		< 0.01		0.24		0.13		5		5		81.5		nr RM 103

		101		nr RM 101		YAK-4S		7/11/06		15:50		0.12		0.025		0.07		< 0.01		0.21		0.12		214																						5						betw RM 103-101

		100																																																		betw RM 103-101

		99																																																		betw RM 103-101

		98																																																		betw RM 103-101

		97																																																		nr RM 101

		96																																																		nr RM 101

		95																																																		RM 90-87

		94																																																		RM 90-87

		93																																																		RM 90-87

		92																																																		RM 90-87

		91		nr RM 91		YAK-5S		7/12/06		11:30		0.03		0.011		0.045		< 0.01		0.16		0.03		339.5		nr RM 91		YAK-6S		7/12/06		12:20		0.02		0.009		0.046		< 0.01		0.2		0.02		3		2		304.5		RM 90-87

		90		nr RM 90		YAK-7S		7/12/06		14:00		0.01		0.01		0.055		< 0.01		0.21		0.01		177.5		nr RM 90		YAK-8S		7/12/06		14:00		0.01		0.011		0.027		< 0.01		0.25		0.01		1		1		195		RM 90-87

		89		nr RM 89		YAK-9S		7/12/06		15:40		0.02		0.012		0.034		< 0.01		0.23		0.02		144																						2						RM 90-87

		88																																																		RM 90-87

		87																																																		RM 90-87

																																																				RM 90-87

				RM 90-87		YAK-9B		7/12/06		16:00		0.02		0.013		0.033		< 0.01		0.17		0.02

				RM 90-87		YAK-9C		7/12/06		16:00		0.01		0.011		0.034		< 0.01		0.2		0.01

				RM 90-87		YAK-9SR		7/12/06		15:40		0.02		0.011		0.026		< 0.01		0.19		0.02

																												Av chl		AI

		nr RM 103 R1RBT		nr RM 103		YAK-1P		7/11/06		11:30		0.18		0.026		0.132		< 0.01		0.25								255		247

		RM 103-101 R2RBT		RM 103-101		YAK-2P		7/11/06		13:30		0.06		0.044		0.52		0.02		1.41								168		250

		RM 103-101 R3RBT		RM 103-101		YAK-3P		7/11/06		15:00		0.14		0.034		0.36		< 0.01		0.85								214		224

		nr RM 101 R4B		nr RM 101		YAK-4P		7/11/06		15:50		0.36		0.029		0.87		< 0.01		1.13								82		356

		RM 91 R5RBT		RM 91		YAK-5P		7/12/06		11:30		0.11		0.044		1.35		< 0.01		3.92								340		171

		RM 91 R5LBT		RM 91		YAK-6P		7/12/06		12:20		0.03		0.017		0.4		0.01		2.02								178		344

		nr RM 90? R6LBT		nr RM 90?		YAK-7P		7/12/06		14:00		0.18		0.037		1.28		< 0.01		5.28								144		389

		nr RM 90? R6LBL		nr RM 90?		YAK-8P		7/12/06		14:00		0.19		0.031		0.45		< 0.01		2								305		338

		nr RM 89 NR7RB		RM 89		YAK-9P		7/12/06		15:40		0.66		0.033		0.57		< 0.01		0.3								195		754

		Loads

				Q		RM		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		YR		504		103		489		65		141		0		407

		RozaWW		50		102		353		65		147		0		462

		Buena		-20		101		326		68		190		0		570

		YR + 50 - 20		574		100

						99

						98

						97

						96

						95

						94

						93

						92

						91

						90		93		34		139		0		495

						89		31		31		170		0		650

						88		62		37		105		0		712

						87

						RM 97.8 Roza WW spill		78				16				54

						RM 97 Buena diversion		-13		-3		-8		0		-23		used RM 101 for estimated load at RM 97





		

						NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		29-Mar

				103		1875		254		684		110		3198

				102

				101

				100		1764		265		684		0		3529

				99

				98		1544		232		717		0		3639

				97

				96

				95

				94

				93		1323		210		618		0		3639

				92

				91

				90

				89												15		10		10		3		6		Zillah STP

				88

				87

		11-Jul		RM		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

				103		489		65		141		0		407

				102		353		65		147		0		462

				101		326		68		190		0		570

				100

				99

				98												78		0		16		0		54		RM 97.8 Roza WW spill

				97												-13		-3		-8		0		-23		RM 97 Buena diversion

				96

				95

				94

				93

				92

				91

				90		93		34		139		0		495

				89		31		31		170		0		650

				88		62		37		105		0		712

				87

		15-Aug

				103		468		86		130		104		286

				102

				101		442		81		127		78		208

				100

				99

				98

				97												-13		-3		-8		0		-23

				96

				95

				94

				93

				92		234		65		104		78		182

				91

				90

				89		281		73		124		113		309		30		12		13		2		6		Zillah STP

				88

				87		366		65		113		84		394

		2-Oct

				103		857		91		164		0		338

				102

				101		805		112		166		0		468

				100

				99

				98												39		0		8		0		27		Roza WW 97.8

				97												-5		-1		-3		0		-9		Buena

				96

				95

				94

				93

				92		364		81		135		0		519

				91

				90

				89		442		73		114		0		519		12		11		11		4		8		Zillah STP

				88

				87		442		73		119		0		519



&L&"Arial,Bold"&12Nutrient loads, Zillah reach, 2006



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 NO3+2 loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Mar 29 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Jul 11 TP loads



		



Mainstem

Returns/withdrawl

River Mile

lb/day

Jul 11 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Aug 14-15 TKN loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 OP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 TP loads



		



Returns/withdrawl

Mainstem

River Mile

lb/day

Oct 2-3 TKN loads



		Sample ID		Q		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		YR Q (prov)		482

		Loads						RM 103		468		86		130		104		286

								RM 101		442		81		127		78		208

								RM 92		234		65		104		78		182

								RM 89		281		73		124		113		309

								RM 87		366		65		113		84		394

		Zillah STP		0.4				Zillah STP		30		12		13		2		6

								RM 87 - STP		336		53		100		82		388

								RM 89 + STP		311		85		137		115		315

		SVID Spill		40						0.150				0.055				0.160		median 04 conc SS Canal mile 0.6

								SVID WW		32				12				34		load

										median

		YR Q+SVID spill		522





				Site		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

				RM 103		857		91		164		0		338

				RM 101		805		112		166		0		468

				RM 92		364		81		135		0		519

				RM 89		442		73		114		0		519

				RM 87		442		73		119		0		519

				Zillah STP		12		11		11		4		8

				Roza WW

				Roza Canal		0.290				0.059				0.200		median 04 conc Roza mile 4.95

		Q (cfs)		25		39				8				27





		RM		Site		QC Field		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		NH3 mg/L		TKN mg/L		DIN:OP		DIN (NO3+NH3)				Guess RM		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				QC Field		Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Batch Comments 1		Batch Comments 2		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN				Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Batch Comments 1		Batch Comments 2		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L		DIN:OP		Q		DIN		load																						NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		103						3/29/06		12:00		0.17		0.023		0.062		0.01				0.29		8		0.18				RM 103-101		YAK-1S		7/11/06		11:30		0.18		0.024		0.052		< 0.01		0.15		8				0.18						Yakima R at Mellis Rd		nr RM 103		7/27/06		12:53		0.2		0.03		0.057		0.04		0.25		8				0.24						Yakima R at Mellis Rd		nr RM 103		8/9/06		10:40		0.19		0.029		0.054		0.04		0.11		8				0.23						Yakima River at Mellis Rd/RM 103				8/14/06		10:15		0.18		0.033		0.05		0.04		0.11		7				0.22						Yakima R at Mellis Rd WDFW acc.						9/19/06		11:12		9/21/06		RM 103								0.24		0.043		0.064		0.03		0.14		6				0.27				Yakima River at RM 103						10/2/06		11:30		10/4/06		EWI								0.33		0.035		0.063		< 0.01		0.13		9				0.33																																								RM		Site		Agency		Q		NO3/NO2 mg/L		Ortho-P mg/L		T-Phos mg/L		NH3-Diss mg/L		TKN mg/L

		102																												RM 103-101		YAK-1P		7/11/06		11:30		0.18		0.026		0.132		< 0.01		0.25		7				0.18																																																																																																																																																																																																								7/26/04		103.8		Yakima River at Parker, WA		BOR		385.0		0.22		0.034		0.062		0.17		0.18

		101																												RM 103-101		YAK-2S		7/11/06		13:30		0.13		0.024		0.054		< 0.01		0.17		5				0.13																																																														Yakima R nr Wapato WLA  RM 101				8/14/06		11:50		0.17		0.031		0.049		0.03		0.08		6				0.20																																												Yakima R nr Wapato Wildlife Area						10/3/06		9:30		10/5/06		RM 101		EWI						0.31		0.043		0.064		< 0.01		0.18		7				0.31

		100		*YAK100				3/29/06		14:00		0.16		0.024		0.062		< 0.01				0.32		7		0.16				RM 103-101		YAK-2P		7/11/06		13:30		0.06		0.044		0.52		0.02		1.41		2				0.08

		99																												RM 103-101		YAK-3S		7/11/06		15:00		0.13		0.025		0.065		< 0.01		0.24		5				0.13

		98		*YAK098				3/29/06		15:00		0.14		0.021		0.065		< 0.01				0.33		7		0.14				RM 103-101		YAK-3P		7/11/06		15:00		0.14		0.034		0.36		< 0.01		0.85		4				0.14

		97																												RM 103-101		YAK-4S		7/11/06		15:50		0.12		0.025		0.07		< 0.01		0.21		5				0.12

		96																												RM 103-101		YAK-4P		7/11/06		15:50		0.36		0.029		0.87		< 0.01		1.13		12				0.36

		95																												RM 90-87		YAK-5S		7/12/06		11:30		0.03		0.011		0.045		< 0.01		0.16		3				0.03

		94																												RM 90-87		YAK-5P		7/12/06		11:30		0.11		0.044		1.35		< 0.01		3.92		3				0.11

		93		*YAK093				3/29/06		16:00		0.12		0.019		0.056		< 0.01				0.33		6		0.12				RM 90-87		YAK-6S		7/12/06		12:20		0.02		0.009		0.046		< 0.01		0.2		2				0.02

		92																												RM 90-87		YAK-6P		7/12/06		12:20		0.03		0.017		0.4		0.01		2.02		2				0.04						Yakima R DS Buena-Toppenish Rd				7/27/06		14:30		0.14		0.025		0.048		0.04		0.2		7				0.18						Yakima R DS Buena-Toppenish Rd				8/9/06		15:40		0.09		0.024		0.048		0.03		0.1		5				0.12						Yakima R DS Buena-Toppenish Rd		RM 92		8/14/06		13:50		0.09		0.025		0.04		0.03		0.07		5				0.12						Yakima R DS Buena-Toppenish Rd						9/19/06		12:15		9/21/06		RM 92								0.2		0.038		0.063		0.03		0.14		6				0.23				Yakima River at RM 92 EWI						10/2/06		15:40		10/4/06										0.14		0.031		0.052		< 0.01		0.2		5				0.14

		91																												RM 90-87		YAK-7S		7/12/06		14:00		0.01		0.01		0.055		< 0.01		0.21		1				0.01																																																																																																																																																																						Yakima River at RM 92 Grab						10/2/06		15:40		10/4/06										0.14		0.031		0.052		< 0.01		0.11

		90																												RM 90-87		YAK-7P		7/12/06		14:00		0.18		0.037		1.28		< 0.01		5.28		5				0.18																																																																																																																																																																																																								7/27/04		91.2		Yakima River at RM 91 at Zillah, WA		USGS		330.0		0.09		0.022		0.051		0.01		0.19

		89																												RM 90-87		YAK-8S		7/12/06		14:00		0.01		0.011		0.027		< 0.01		0.25		1				0.01						Yakima R nr Zillah		RM 89		7/27/06		15:45		0.13		0.03		0.057		0.05		0.2		6				0.18						Yakima River nr Zillah		RM 89		8/10/06		9:00		0.09		0.018		0.045		0.02		0.11		6				0.11						Yakima River nr Zillah		RM 89		8/15/06		9:40		0.1		0.026		0.044		0.04		0.11		5				0.14						Yakima River near Zillah RM 89						9/19/06		14:16		9/21/06										0.14		0.036		0.058		0.02		0.16		4				0.16				Yakima R nr Zillah  RM 89						10/3/06		11:45		10/5/06		EWI								0.17		0.028		0.044		< 0.01		0.2		6				0.17

		88																												RM 90-87		YAK-8P		7/12/06		14:00		0.19		0.031		0.45		< 0.01		2		6				0.19																																																																																																																																																																						Yakima R nr Zillah  RM 89						10/3/06		11:30		10/5/06		Grab								0.17		0.027		0.054		< 0.01		0.18

		87																												RM 90-87		YAK-9S		7/12/06		15:40		0.02		0.012		0.034		< 0.01		0.23		2				0.02						Yakima R at Keene Prp		RM 87		7/27/06		16:50		0.17		0.031		0.059		0.04		0.23		7				0.21						Yakima R at Keene Prp		RM 87		8/10/06		12:45		0.12		0.02		0.043		0.02		0.1		7				0.14						Yakima R at Keene Prp		RM 87		8/15/06		11:10		0.13		0.023		0.04		0.03		0.14		7				0.16						Yakima R at Keene Prp DS Zillah						9/19/06		15:05		9/21/06		RM 87								0.16		0.035		0.055		0.02		0.14		5				0.18				Yakima at Keene prp ds Zillah						10/3/06		15:45		10/5/06		RM 87  EWI								0.17		0.028		0.046		< 0.01		0.2		6				0.17

		86																												RM 90-87		YAK-9P		7/12/06		15:40		0.66		0.033		0.57		< 0.01		0.3		20				0.66																																																																																																																																																																						Yakima at Keene prp ds Zillah						10/3/06		15:30		10/5/06		RM 87  Grab								0.17		0.029		0.052		< 0.01		0.18

		89.2		Zillah STP				3/29/06		13:05		7.29		4.75		5.15				1.37		2.96								RM 90-87		YAK-9B		7/12/06		16:00		0.02		0.013		0.033		< 0.01		0.17		2				0.02																																																														Zillah STP (treated effluent)				8/15/06		11:40		14.7		6		6.39		0.99		2.94		2																																																																																																																								7/27/04		86.2		Yakima River above East Toppenish Drain near Granger, WA		Estimated		330.3		0.13		0.024		0.05		0.01		0.2

																														RM 90-87		YAK-9C		7/12/06		16:00		0.01		0.011		0.034		< 0.01		0.2		1				0.01

		Wapato Wells						3/28/06		12:10		0.6		0.042		0.87				< 0.01		0.52								RM 90-87		YAK-9SR		7/12/06		15:40		0.02		0.011		0.026		< 0.01		0.19		2				0.02																																																																																																																																																																																																								7/26/04		89.2		Zillah WWTP		WWTP		0.3		12.2		3.969		4.03		0.17		1.31

		Toppenish Wells						3/28/06		14:20		0.26		0.012		0.035				< 0.01		< 0.03																																																																Toppenish groundwater site				8/9/06		17:10		0.09		0.014		0.027		0.02		< 0.03

		Sunnyside Main Canal at Burke Rd						3/29/06		9:50		0.18		< 0.003		0.058				< 0.01		0.5

				*YAK103		Replicate		3/29/06		13:00		0.14		0.017		0.059		0.01				0.24																																		Replicate		Yakima River nr Zillah		RM 89		7/27/06		15:46		0.13		0.029		0.054		0.04		0.21																																						Replicate		Yakima R DS Buena-Toppenish Rd		RM 92		8/14/06		13:58		0.09		0.024		0.04		0.04		0.09										Replicate		Yakima R at Mellis Rd WDFW acc.						9/19/06		11:12		9/21/06		RM 103								0.25		0.043		0.075		0.02		0.15										Blank						10/3/06		15:00		10/5/06										< 0.01		< 0.003		< 0.01		< 0.01		< 0.03

				BLANK		Blank		3/29/06		8:00		0.01		< 0.003		< 0.01		< 0.01				< 0.03																																		Blank		Blank				7/27/06		15:00		< 0.01		< 0.003		< 0.01		< 0.01		< 0.03										Blank		Blank				8/9/06		10:48		< 0.01		< 0.003		< 0.01		0.01confirmed by rerun		< 0.03																																								N stock solution						9/19/06		16:30		9/21/06										3.42																		Zillah STP						10/3/06		13:00		10/5/06										6.7		5.89		6.02		2.25		4.25

																																																										N Stock Solution				7/27/06		15:00		3.06																		Blank		Blank				8/9/06		17:18		< 0.01		< 0.003		< 0.01		0.02		< 0.03																																								P stock solution						9/19/06		16:30		9/21/06												1.1

																						Parker Q (provisional)		2046																																		P Stock Solution				7/27/06		15:00				1.053																																																																										N+P stock solution						9/19/06		16:30		9/21/06										3.39		0.94

				Log Number		Sample ID		Date Sampled		Time Sampled		NO3/NO2 mg/L		Ortho-P mg/L																																												N+P Stock Solution				7/27/06		15:00		< 0.01confirmed by rerun		0.92																																																																										Control  DI Water						9/19/06		16:30		9/21/06										< 0.01		< 0.003

				06-A3682		Site 1		8/9/06		10:41		0.22		0.027

				06-A3683		Site 2		8/9/06		15:41		0.09		0.025

		YR Q (provisional)		2046																																																																																																														YR Q (prov)		482																																																																						YR Q (prov)		481.9

		Loads								RM 103		1875		254		684		110		0		3198																																																																																												Loads						RM 103		468		86		130		104		286																																																								Loads												RM 103		857		91		164		0		338

										RM 100		1764		265		684		0		0		3529																																																																																																		RM 101		442		81		127		78		208																																																																				RM 101		805		112		166		0		468

										RM 98		1544		232		717		0		0		3639																																																																																																		RM 92		234		65		104		78		182																																																																				RM 92		364		81		135		0		519

										RM 93		1323		210		618		0		0		3639																																																																																																		RM 89		281		73		124		113		309																																																																				RM 89		442		73		114		0		519

		Zillah STP Q		0.4						Zillah STP		15		10		10		0		3		6																																																																																																		RM 87		366		65		113		84		394																																																																				RM 87		442		73		119		0		519

																																																																																																																		Zillah STP		0.4				Zillah STP		30		12		13		2		6																																																								Zillah STP Q		0.3										Zillah STP		12		11		11		4		8

																																																																																																																								RM 87 - STP		336		53		100		82		388																																																																				RM 87 - STP		429		62		108		-4		512

																																																																																																																								RM 89 + STP		311		85		137		115		315																																																																				RM 89 + STP		454		84		125		4		527

																																																																																																																		YR Q+SVID spill		522



Marie Zuroske:
BuRec lab note:  dilution of 25

Marie Zuroske:
BuRec lab note:  Dilution of 40



														Biomass g/m^2		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		Av chl		AI		Sample ID		RM		Date Sampled		Time Sampled		Date Received		Biomass g/m^2		Av biomass		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		Av chl				QC Field		Sample ID		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2				Sample ID		Latitude		Longitude		Date Sampled		Time Sampled		Date Received		Sample Comments 1		Sample Comments 2		Biomass g/m^2		av biomass		Pheo-a (A) mg/m^2		Chla-a (A) mg/m^2		av chl		AI

		nr RM 103		Sample No. 1				7/11/06		11:30		7/21/06		63		54		283		255		247		Yakima R at Mellis Rd nr RM 103				8/14/06		10:00		8/23/06		23		22		19		65		66.6666666667		330				Yakima R at Mellis Rd WDFW acc.		9/19/06		11:12		9/21/06		RM 103										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 1		5/675 mL 187 cm2		24		23		10		132		136		172						RM

		nr RM 103		Sample No. 1				7/11/06		11:30		7/21/06				41		227						Yakima R at Mellis Rd nr RM 103		103		8/14/06		10:00		8/23/06		22				18		67						Replicate		Yakima R at Mellis Rd WDFW acc.		9/19/06		11:12		9/21/06		RM 103										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 2		5/675 mL 187 cm2		24				13		128										103		103

		betw RM 103-101		Sample No. 2				7/11/06		13:30		7/21/06		42		12		168		168		250		Yakima R at Mellis Rd nr RM 103		103		8/14/06		10:00		8/23/06		21				20		68								Yakima R DS Buena-Toppenish Rd		9/19/06		12:15		9/21/06		RM 92										Yakima River at Mellis Road						10/2/06		12:10		10/11/06		Rep 3		5/675 mL 187 cm2		22				11		147										102		101

		betw RM 103-101		Sample No. 2				7/11/06		13:30		7/21/06				23		168						Yakima R at Wapato WLA nr RM 101		103		8/14/06		11:10		8/23/06		17		16.5555555556		15		95		62.1111111111		267				Yakima River near Zillah RM 89		9/19/06		14:16		9/21/06												Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 1		5/630 mL 187 cm2		33		32		17		251		267		121						101		92

		betw RM 103-101		Sample No. 3				7/11/06		15:00		7/21/06		48		31		221		214		224		Yakima R at Wapato WLA nr RM 101				8/14/06		11:10		8/23/06		15				9		55								Yakima R at Keene Prp DS Zillah		9/19/06		15:05		9/21/06		RM 87										Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 2		5/630 mL 187 cm2		31				14		267										100		89

		betw RM 103-101		Sample No. 3				7/11/06		15:00		7/21/06				31		207						Yakima R at Wapato WLA nr RM 101				8/14/06		11:10		8/23/06		16				7		55								N stock solution		9/19/06		16:30		9/21/06												Yakima R Wapato Wildlife Area						10/2/06		9:45		10/11/06		Rep 3		5/630 mL 187 cm2		33				9		283										99		87

		nr RM 101		Sample No. 4				7/11/06		15:50		7/21/06		29		9		64		81.5		356		Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		18				7		46								P stock solution		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 1		5/760 mL 187 cm2		37		36		15		193		215		166						98

		nr RM 101		Sample No. 4				7/11/06		15:50		7/21/06				10		99						Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		20				12		81								N+P stock solution		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 2		5/760 mL 187 cm2		34				19		225										97

		RM 90-87		Sample No. 5				7/12/06		11:30		7/21/06		58		18		316		339.5		171		Yakima R at Wapato WLA nr RM 101		101		8/14/06		11:25		8/23/06		19				8		67								Control  DI Water		9/19/06		16:30		9/21/06												Yakima R DS Buena-Toppenish Rd						10/3/06		16:00		10/11/06		Rep 3		5/760 mL 187 cm2		36				10		226										96

		RM 90-87		Sample No. 5				7/12/06		11:30		7/21/06				33		363						Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		15				6		45								Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		5/665 mL  187 cm2				12		255				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 1		5/700 mL 187 cm2		35		32		21		146		160		202						95

		RM 90-87		Sample No. 6				7/12/06		12:20		7/21/06		61		30		189		177.5		344		Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		15				7		58						Replicate		Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		Rep 1		5/665 mL  187 cm2		15		243				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 2		5/700 mL 187 cm2		31				27		179										94

		RM 90-87		Sample No. 6				7/12/06		12:20		7/21/06				21		166						Yakima R at Wapato WLA nr RM 101				8/14/06		11:40		8/23/06		14				5		57						Replicate		Yakima R at Keene Prp. DS Zillah		9/21/06		11:15		9/27/06		Rep 2		5/165 mL  187 cm2		53		214				Yakima R nr Zillah RM 89						10/3/06		12:00		10/11/06		Rep 3		5/700 mL 187 cm2		31				31		155										93

		RM 90-87		Sample No. 7				7/12/06		14:00		7/21/06		56		33		147		144		389		Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		14		16		9		52		56.3333333333		284																						Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 1		5/780 mL 187 cm2		36		32		20		143		166		191						92

		RM 90-87		Sample No. 7				7/12/06		14:00		7/21/06				21		141						Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		16				1		60																										Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 2		5/780 mL 187 cm2		29				27		186										91

		RM 90-87		Sample No. 8				7/12/06		14:40		7/21/06		103		77		299		304.5		338		Y R ds Buena-Toppenish Rd RM 92		92		8/14/06		13:45		8/23/06		18				5		57																										Yakima R at Keene Prp Ds Zillah						10/3/06		15:30		10/11/06		Rep 3		5/780 mL 187 cm2		30				38		168										90

		RM 90-87		Sample No. 8				7/12/06		14:40		7/21/06				56		310						Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		12		12.3333333333		2		41		40.6666666667		303																																																						89

		RM 90-87		Sample No. 9				7/12/06		15:40		7/21/06		147		62		193		195		754		Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		12				4		43																																																										88

		RM 90-87		Sample No. 9				7/12/06		15:40		7/21/06				61		197						Yakima River near Zillah  RM 89		89		8/15/06		9:20		8/23/06		13				5		38																																																										87

				Sample No. R10				7/11/06		11:30		7/21/06		63		37		201		192		328		Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		19		18.5		7		56		61.5		301

				Sample No. R10				7/11/06		11:30		7/21/06				36		183						Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		18				4		67

				Sample No. R11				7/11/06		13:30		7/21/06		43		29		165		149.5		288		Yakima R at Keene Prp DS Zillah		87		8/15/06		10:50		8/23/06		1 Final wt verified				8		56

				Sample No. R11				7/11/06		13:30		7/21/06				30		134

				Sample No. R12				7/11/06		15:00		7/21/06		48		25		164		149		322

				Sample No. R12				7/12/06		15:00		7/21/06				19		134

				Sample No. R13				7/12/06		15:50		7/21/06		29		8		81		74.5		389

				Sample No. R13				7/12/06		15:50		7/21/06				9		68

				Sample No. R14				7/12/06		15:40		7/21/06		137		52		182		189.5		723

				Sample No. R14				7/12/06		15:40		7/21/06				61		197

																								Median Wapato										16				7		57				267







Is N or P Limiting?
 Dr. Richard Kiesling, USGS National Research 

Program.  We deployed periphytometers twice 
for 2-week deployments in late July and late 
September.  Results?  Neither N or P was 
limiting. 

 Nutrient concentrations from throughout the 
reach and throughout the season suggest 
nitrogen is closer to limiting than phosphorus 
because the ratio of  dissolved inorganic 
nitrogen (nitrate+ammonia) to soluble reactive 
phosphorus (orthoP) was < 7 at most sites.

Periphytometer, Oct 06, RM 92.



Conclusions 

 Abundant water star grass & algae in the Kiona reach 
resulted in DO concentrations and pH levels of  concern 
in 2004 and 2005.  In 2006, water star grass biomass was 
significantly reduced thanks to runoff  from an abundant 
snowpack.  While DO and pH conditions improved, they 
still did not meet state standards.

 Relationship between algae and nutrients in the Zillah 
reach were more complex than anticipated.  
 There was no relationship between nutrient concentrations and 

algal biomass, even at fairly low nutrient concentrations.
 Nutrient concentrations in porewater were generally higher than 

in surface water.
 Nitrogen may be the nutrient closest to limiting concentrations.



2007 Intended Scope of  Work

Question Method
Is there a relationship between nutrient 
concentrations, algal accrual rates, and 
DO/pH conditions over a wide range of  
nutrient concentrations?

Deploy periphytometers in the Zillah and 
Kiona reaches of  the Yakima River and the 
lower Naches River.

How do water quality conditions at Kiona 
compared in 2007 against the previous 3 
years?

Maintain continuous monitor at Kiona 
through end of  September.

How does the river’s productivity in 2007 
compare to 2005, with much less aquatic 
plant biomass in 2007 than in 2005?

Conduct 2-station productivity analyses for 
3 two-week periods in the Kiona reach.

Could differences in substrate stability help 
account for differences in aquatic plant 
abundance between the reaches?

Ask the Bureau of  Reclamation for results 
from their hydrodynamic model of  the 
Yakima River.

Where does water star grass in the Kiona 
reach obtain its nutrients from?  (Lit review 
says river bed not water column but data 
specific to Yakima River would be nice.)

Obtain water and plant tissue samples for 
N15 analysis.



Contacts:

Marie Zuroske, SYCD, (509) 837-7911
mz-sycd@charterinternet.com

Dan Wise, USGS, (503) 251-3213
dawise@usgs.gov

Questions?

mailto:mz-sycd@charterinternet.com
mailto:dawise@usgs.gov
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