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Castaic Lake 
is a vital resource for 
Southern California 

• Located ~65 km northwest of downtown Los Angeles

• Former land of the Pi’ibitam, now part of the 
Fernandeño Tataviam Band of Mission Indians

Castaic Lake State
Recreation Area

Los Angeles



Castaic Lake 
is a vital resource for 
Southern California 

• Castaic dam was erected in 1973 as a southern 
addition to the California State Water Project [CSWP]



• Terminus of the West Branch of the California Aqueduct

• ~0.4 km³ volume for municipal water storage
• Third largest storage facility associated with the CSWP
• Largest reservoir in Los Angeles County

• Pumped-storage hydroelectric plant provides power daily

Castaic Lake is a vital resource for Southern California 



Castaic Lake is listed as impaired water body with respect 
to mercury and fish consumption advisories are posted

Regularly utilized for recreation and fishing
Castaic Lake is one of 140 CA lakes/reservoirs listed as 
impaired with respect to mercury (Hg) concentrations



Our study aims to contribute to existing data by 
evaluating water column depth profiles (>200 ft.) at 

Castaic Lake for HgT and MeHg
• Incomplete Hg data at Castaic

• Resource agency data focuses primarily on 
surface water and fish tissue samples

• Dearth of data within the water column 
• No measurements near bottom-water sediments

• Unknowns that promote MeHg production
• Seasonal temperature changes may disconnect 

profundal waters from the atmosphere
• Climate change may alter existing trends

• Necessity
• Baseline measurements of HgT and MeHg 

concentrations in Castaic Lake



Mercury is a transition metal that exists 
as multiple species in the environment

MeHg is a bioaccumulative neurotoxin
• Biomagnifies in concentration moving up the food chain
• Birth defects, Persistent motor deficits
• Adverse cardiovascular effects (e.g. heart attacks)
• Impairment of speech, hearing, and/or immune function

The effects of mercury toxicity are not isolated to humans 
and may result in collapse of part of the food web

Methylation is the process whereby a methyl group (CH3) is bonded 
to a mercuric ion to form the compound methylmercury (MeHg)
• Enacted by microbial communities possessing the Hgcab gene pair

• Sulfate-reducing bacteria, iron-reducing bacteria, and 
archaea (syntrophs and methanogens)



Hg is transported and deposited on local to global scales



Hg flows into lakes via streams and wetlands



In the water column Hg undergoes regular transformations



At depth, Hg continues to transform, bioaccumulates, 
or settles out of solution and gets buried



Dams cause short-term MeHg spikes in the water column



Newly constructed reservoirs have MeHg spikes in fish
but concentrations decrease over time



Castaic Lake is a 3-tiered water storage system

(United Nations Report, 2018)



Castaic Lake is a 3-tiered water storage system

(United Nations Report, 2018)



Castaic Lake is a 3-tiered water storage system

(United Nations Report, 2018)



Castaic is hydrologically connected to areas extending 
from the San Andreas Fault to the Santa Clara River

Subbasin (HUC-8)
Santa Clara River

EPA WATERS GeoViewer 2.0

Watershed (HUC-10)
Castaic Creek

Castaic Lake Boundary



Atmospheric deposition maps indicate increasing 
HgT concentrations moving SW  NE across Castaic



We aimed to sample where we may see stratification 
and zones of anoxia at depth

85 m

60 m

40 m

25 m

Along the northeastern arm, 
depth of the reservoir increases moving southwest, 
following the flow path of the former streambed



Castaic sampling sites cover the breadth of the NE arm



Samples were collected to evaluate multiple parameters
• Filtered (<0.22 µg/L) and unfiltered 

water
• Mercury species

• (HgT and MeHg)
• other metals 

• (e.g., Fe, Pb, Zn)
• In-situ parameters

• Temperature
• Dissolved oxygen (DO)
• pH
• Conductivity
• Turbidity 

• Nutrients/Anions
• NO2

-, NO3
-, PO4

3-, SO4
2-

• Suspended particulate matter (SPM)
• Organic carbon
• PAHs
• Stream discharge [m³/s]
• Sediments



Discharge, predictably, rises with increased precipitation



Temperature and Dissolved Oxygen provide evidence 
for a weak thermocline/chemocline



Low NO2
- concentrations imply a nitrogen-limited watershed

• Nitrogen concentrations are 
generally low in freshwaters 

• Often a limiting factor for 
primary production (algae)

• Elevated NO2
-  concentrations 

may inhibit MeHg production

• Nitrite concentrations were 
extremely low throughout the 
watershed

• Most measurements yielded non-
detects or values < 0.01 mg/L

EPA Drinking water standard
NO2

- -N  <1 mg/L



Low NO3
- concentrations imply a nitrogen-limited watershed

• Nitrogen concentrations are 
generally low in freshwaters 

• Often a limiting factor for primary 
production (algae)

• Elevated NO3
- concentrations act 

to suppress MeHg production

• Nitrate concentrations were low 
throughout the watershed

• Most measurements yielded 
non-detects or values < 1 mg/L

EPA Drinking water standard
NO3

- -N  <10 mg/L



PO4
3- concentrations approach the TMDL*

• Phosphate concentrations remain below 
0.113 mg/L in most of the watershed

• Most measurements yielded non-detects
Local TMDL

PO4
2- < 0.113 mg/L

• Phosphate is a limiting nutrient
• Crucial to phytoplankton growth
• Stimulate algal blooms 

• Set up anoxic zones that are 
great contributors to the 
methylation of Hg

• Elevated concentrations generally 
indicative of agricultural runoff, leaky 
septic systems, etc.


Averages-StDev

		Collection Date		Environment		Station ID		Depth [m]		Fl Average Rep. [mg/L]		Fl St. Dev. [mg/L]		Cl Average Replicate		Cl St. Dev. [mg/L]		NO2 Average Replicate		NO2 St. Dev. [mg/L]		Br Average Replicate		Br St. Dev. [mg/L]		NO3 Average Replicate		NO3 St. Dev. [mg/L]		PO4  Average Replicate		PO4 St. Dev. [mg/L]		SO4 Average Replicate		SO4 St. Dev. [mg/L]

		4/14/20		Stream		Castaic Creek				0.9688				50.20								0.1088				0.0850				0.0851				205.16

		4/14/20		Stream		Castaic Creek Confluence				0.9713				41.12								0.0822				0.0861								171.35

		4/14/20		Lagoon		North Castaic Lagoon				0.1267				50.47				0.0083				0.1479												54.60

		4/14/20		Lagoon		South Castaic Lagoon				0.1274				56.13				0.0077				0.1615												57.74

		4/14/20		Lake		Eastern Launch				0.1409				43.62				0.0046				0.1254				0.9026				0.0324				37.30

		4/14/20		Stream		Lake Elizabeth Canyon Creek				0.8290				19.69								0.0464				0.5673				0.0315				63.04

		10/28/20		Depth		Eastern Deep		0		0.1295				46.17								0.1451				1.0567				0.0415				44.94

		10/28/20		Depth		Eastern Deep		20		0.1410				47.10				0.0005				0.1434				1.0706				0.0460				46.71

		10/28/20		Depth		Eastern Deep		35		0.1329				45.60				0.0011				0.1459				1.0807				0.0379				46.20

		10/28/20		Depth		Eastern Deep		40		0.1399		0.0194		44.78		0.28						0.1465				1.0904		0.2799		0.0426				48.93		0.34

		10/28/20		Depth		Eastern Deep		45		0.0677		0.0611		34.07		0.47						0.1204		0.1606		0.5650		0.4764		0.0584				38.64		0.54

		10/28/20		Depth		Eastern Deep		60		0.1491				45.30								0.1368				1.5650				0.0807				45.83

		11/6/20		Stream		Lake Elizabeth Canyon Creek				1.7633				178.25								0.3831				0.0735				0.0960				217.32

		11/11/20		Stream		Lake Elizabeth Canyon Creek				1.8490				152.54								0.3118				0.0317				0.1103				199.02

		03/04/2021		Depth		Sharon's Deep		85		0.1299				56.85								0.1676				1.2802				0.0492				72.05

		6/4/21		Depth		Northeast Midarm		46.8		0.1344				62.31				0.0359				0.1943				1.1351				0.0201				45.21

		07/20/2019		LakeComp1		Quail Lake				0.0516				24.39				0.0024				0.0486				0.4342				0.1286				13.69

		07/20/2019		Stream		Lake Elizabeth Canyon Creek				1.4573				79.69								0.2051				0.1118				0.1109				151.95

		07/20/2019		LakeComp2		Lake Elizabeth				46.0000		11.3578		60744.67		71.79						125.3333		24.1730		199.6667		140.8415						89471.33		154.73





Individual_Averages



				Nitrite [mg/L]

				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]

				4/14/20		North Castaic Lagoon		1		0.0083										0.0083		---

				4/14/20		South Castaic Lagoon		1		0.0077										0.0077		---

				4/14/20		Eastern Launch		1		0.0046										0.0046		---

				10/28/20		Eastern Deep		1		0.0005										0.0005		---		20

				10/28/20		Eastern Deep		1		0.0011										0.0011		---		35

				6/4/21		Northeast Midarm		1		0.0359										0.0359		---		46.8

				07/20/2019		Quail Lake		1		0.0024										0.0024		---



				Nitrate [mg/L]

				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]

				4/14/20		Castaic Creek		1		0.0850										0.0850

				4/14/20		Castaic Creek Confluence		1		0.0861										0.0861

				4/14/20		Eastern Launch		1		0.9026										0.9026

				4/14/20		Lake Elizabeth Canyon Creek		1		0.5673										0.5673

				10/28/20		Eastern Deep		1		1.0567										1.0567				0

				10/28/20		Eastern Deep		1		1.0706										1.0706				20

				10/28/20		Eastern Deep		1		1.0807										1.0807				35

				10/28/20		Eastern Deep		5		1.3427		0.8800		0.7200		1.1700		1.3391		1.0904		0.2799		40

				10/28/20		Eastern Deep		5		0.0360		0.8500		0.3400		0.3600		1.2389		0.5650		0.4764		45

				10/28/20		Eastern Deep		1		1.5650										1.5650				60

				11/6/20		Lake Elizabeth Canyon Creek		1		0.0735										0.0735

				11/11/20		Lake Elizabeth Canyon Creek		1		0.0317										0.0317

				03/04/2021		Sharon's Deep		1		1.2802										1.2802				85

				6/4/21		Northeast Midarm		1		1.1351										1.1351				46.8

				07/20/2019		Quail Lake		1		0.4342										0.4342

				07/20/2019		Lake Elizabeth Canyon Creek		1		0.1118										0.1118

				07/20/2019		Lake Elizabeth		3		---		127.0000		362.0000		110.0000				199.6667		140.8415



				Phosphate [mg/L]

				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]

				4/14/20		Castaic Creek		1		0.0851										0.0851		---

				4/14/20		Eastern Launch		1		0.0324										0.0324		---

				4/14/20		Lake Elizabeth Canyon Creek		1		0.0315										0.0315		---

				10/28/20		Eastern Deep		1		0.0415										0.0415		---		0

				10/28/20		Eastern Deep		1		0.0460										0.0460		---		20

				10/28/20		Eastern Deep		1		0.0379										0.0379		---		35

				10/28/20		Eastern Deep		2		0.0413		*-0.7500		*-0.5700		*-1.0800		0.0439		0.0426		---		40

				10/28/20		Eastern Deep		1		*-0.0017		*-0.6599		*-0.4300		*-0.5500		0.0584		0.0584		---		45

				10/28/20		Eastern Deep		1		0.0807										0.0807		---		60

				11/6/20		Lake Elizabeth Canyon Creek		1		0.0960										0.0960		---

				11/11/20		Lake Elizabeth Canyon Creek		1		0.1103										0.1103		---

				03/04/2021		Sharon's Deep		1		0.0492										0.0492		---		85

				6/4/21		Northeast Midarm		1		0.0201										0.0201		---		46.8

				07/20/2019		Quail Lake		1		0.1286										0.1286		---

				07/20/2019		Lake Elizabeth Canyon Creek		1		0.1109										0.1109		---



				Sulfate [mg/L]

				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]

				4/14/20		Castaic Creek		1		205.16										205.16

				4/14/20		Castaic Creek Confluence		1		171.35										171.35

				4/14/20		North Castaic Lagoon		1		54.60										54.60

				4/14/20		South Castaic Lagoon		1		57.74										57.74

				4/14/20		Eastern Launch		1		37.30										37.30

				4/14/20		Lake Elizabeth Canyon Creek		1		63.04										63.04

				10/28/20		Eastern Deep		1		44.94										44.94				0

				10/28/20		Eastern Deep		1		46.71										46.71				20

				10/28/20		Eastern Deep		1		46.20										46.20				35

				10/28/20		Eastern Deep		3		*0.0370		48.75		49.32		48.72		**56.78		48.93		0.34		40

				10/28/20		Eastern Deep		3		**5764.22		38.72		39.14		38.07		**46.22		38.64		0.54		45

				10/28/20		Eastern Deep		1		45.83										45.83				60

				11/6/20		Lake Elizabeth Canyon Creek		1		217.32										217.32

				11/11/20		Lake Elizabeth Canyon Creek		1		199.02										199.02

				03/04/2021		Sharon's Deep		1		72.05										72.05				85

				6/4/21		Northeast Midarm		1		45.21										45.21				46.8

				07/20/2019		Quail Lake		1		13.69										13.69

				07/20/2019		Lake Elizabeth Canyon Creek		1		151.95										151.95

				07/20/2019		Lake Elizabeth		3		**10203.5		89611.00		89498.00		89305.00				89471.33		154.73

				Surficial Concentrations																								Surficial Concentrations

																																																		Nitrite-N [mg/L]				These are drinking water TMDLs - while Castaic is not drinking water

				Nitrite [mg/L]																								Nitrite [mg/L]																TMDL = 4.5 mg/L						TMDL = 1 mg/L		TMDL is a combined value for Nitrite and Nitrate on the Santa Clara River (p. 97), so not Castaic Lake

				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]						Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]				Average Replicate		TMDL for Nitrite is actually Nitrite-N TMDL

				4/14/20		North Castaic Lagoon		1		0.0083										0.0083		---						4/14/20		North Castaic Lagoon		1		0.0083										0.0083		---				0.0025				Nitrite-N values require a conversion from Nitrite values of 0.3045*Nitrite = Nitrite-N

				4/14/20		South Castaic Lagoon		1		0.0077										0.0077		---						4/14/20		South Castaic Lagoon		1		0.0077										0.0077		---				0.0023						refers to the molecular mass of nitrogen within a nitrite molecule (14 amu / 46 amu)

				4/14/20		Eastern Launch		1		0.0046										0.0046		---						4/14/20		Eastern Launch		1		0.0046										0.0046		---				0.0014		Nitrite_N TMDL is 1 mg/L

				07/20/2019		Quail Lake		1		0.0024										0.0024		---						07/20/2019		Quail Lake		1		0.0024										0.0024		---				0.0007



																																																		Nitrate-N [mg/L]

				Nitrate [mg/L]																								Nitrate [mg/L]																TMDL = 4.5 mg/L						TMDL = 10 mg/L		TMDL is a combined value for Nitrite and Nitrate on the Santa Clara River (p. 97), so not Castaic Lake

				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]						Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]				Average Replicate		TMDL for Nitrate is actually Nitrate-N TMDL

				4/14/20		Castaic Creek		1		0.0850										0.0850								4/14/20		Castaic Creek		1		0.0850										0.0850						0.0192				Nitrate-N values require a conversion from Nitrate values of 0.226*Nitrate = Nitrate-N

				4/14/20		Castaic Creek Confluence		1		0.0861										0.0861								4/14/20		Castaic Creek Confluence		1		0.0861										0.0861						0.0195						refers to the molecular mass of nitrogen within a nitrate molecule (14 amu / 62 amu)

				4/14/20		Eastern Launch		1		0.9026										0.9026								4/14/20		Eastern Launch		1		0.9026										0.9026						0.2040		Nitrate-N TMDL is 10 mg/L

				07/20/2019		Lake Elizabeth Canyon Creek		1		0.1118										0.1118								07/20/2019		Lake Elizabeth Canyon Creek		1		0.1118										0.1118						0.0253		These are drinking water TMDLs - while Castaic is not drinking water

				4/14/20		Lake Elizabeth Canyon Creek		1		0.5673										0.5673								4/14/20		Lake Elizabeth Canyon Creek		1		0.5673										0.5673						0.1282

				11/6/20		Lake Elizabeth Canyon Creek		1		0.0735										0.0735								11/6/20		Lake Elizabeth Canyon Creek		1		0.0735										0.0735						0.0166

				11/11/20		Lake Elizabeth Canyon Creek		1		0.0317										0.0317								11/11/20		Lake Elizabeth Canyon Creek		1		0.0317										0.0317						0.0072

				10/28/20		Eastern Deep		1		1.0567										1.0567								10/28/20		Eastern Deep		1		1.0567										1.0567						0.2388

				07/20/2019		Quail Lake		1		0.4342										0.4342								07/20/2019		Quail Lake		1		0.4342										0.4342

				07/20/2019		Lake Elizabeth		3		---		127.0000		362.0000		110.0000				199.6667		140.8415						07/20/2019		Lake Elizabeth		3		---		127.0000		362.0000		110.0000				199.6667		140.8415



				Phosphate [mg/L]																								Phosphate [mg/L]																TMDL = 0.113 mg/L								TMDL corresponds to Elizabeth Lake and Lake Hughes

				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]						Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]								pages 563-573

				4/14/20		Castaic Creek		1		0.0851										0.0851		---						4/14/20		Castaic Creek		1		0.0851										0.0851		---

				4/14/20		Eastern Launch		1		0.0324										0.0324		---						4/14/20		Eastern Launch		1		0.0324										0.0324		---

				7/20/19		Lake Elizabeth Canyon Creek		1												0.1109								7/20/19		Lake Elizabeth Canyon Creek														0.1109

				4/14/20		Lake Elizabeth Canyon Creek		1		0.0315										0.0315		---						4/14/20		Lake Elizabeth Canyon Creek		1		0.0315										0.0315		---

				11/6/20		Lake Elizabeth Canyon Creek		1		0.0960										0.0960		---						11/6/20		Lake Elizabeth Canyon Creek		1		0.0960										0.0960		---

				11/11/20		Lake Elizabeth Canyon Creek		1		0.1103										0.1103		---						11/11/20		Lake Elizabeth Canyon Creek		1		0.1103										0.1103		---

				10/28/20		Eastern Deep		1		0.0415										0.0415		---						10/28/20		Eastern Deep		1		0.0415										0.0415		---

				07/20/2019		Quail Lake		1		0.1286										0.1286		---						07/20/2019		Quail Lake		1		0.1286										0.1286		---



				07/20/2019		Lake Elizabeth Canyon Creek		1		0.1109										0.1109		---						07/20/2019		Lake Elizabeth Canyon Creek		1		0.1109										0.1109		---



				Sulfate [mg/L]																								Sulfate [mg/L]																SMCL = 250 mg/L								SMCL refers to secondary maximum contaminant level

				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]						Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]

				4/14/20		Castaic Creek		1		205.16										205.16								4/14/20		Castaic Creek		1		205.16										205.16

				4/14/20		Castaic Creek Confluence		1		171.35										171.35								4/14/20		Castaic Creek Confluence		1		171.35										171.35

				4/14/20		North Castaic Lagoon		1		54.60										54.60								4/14/20		North Castaic Lagoon		1		54.60										54.60

				4/14/20		South Castaic Lagoon		1		57.74										57.74								4/14/20		South Castaic Lagoon		1		57.74										57.74

				4/14/20		Eastern Launch		1		37.30										37.30								4/14/20		Eastern Launch		1		37.30										37.30

				07/20/2019		Lake Elizabeth Canyon Creek		1		151.95										151.95								07/20/2019		Lake Elizabeth Canyon Creek		1		151.95										151.95

				4/14/20		Lake Elizabeth Canyon Creek		1		63.04										63.04								4/14/20		Lake Elizabeth Canyon Creek		1		63.04										63.04

				11/6/20		Lake Elizabeth Canyon Creek		1		217.32										217.32								11/6/20		Lake Elizabeth Canyon Creek		1		217.32										217.32

				11/11/20		Lake Elizabeth Canyon Creek		1		199.02										199.02								11/11/20		Lake Elizabeth Canyon Creek		1		199.02										199.02

				10/28/20		Eastern Deep		1		44.94										44.94								10/28/20		Eastern Deep		1		44.94										44.94

				07/20/2019		Quail Lake		1		13.69										13.69								07/20/2019		Quail Lake		1		13.69										13.69

				07/20/2019		Lake Elizabeth		3		**10203.5		89611.00		89498.00		89305.00				89471.33		154.73						07/20/2019		Lake Elizabeth		3		**10203.5		89611.00		89498.00		89305.00				89471.33		154.73







				Depth Concentrations																								Depth Concentrations



				Nitrite [mg/L]																								Nitrite [mg/L]

				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]

				10/28/20		Eastern Deep		1		0.0005										0.0005		---		20				10/28/20		Eastern Deep		1		0.0005										0.0005		---		20

				10/28/20		Eastern Deep		1		0.0011										0.0011		---		35				10/28/20		Eastern Deep		1		0.0011										0.0011		---		35

				6/4/21		Northeast Midarm		1		0.0359										0.0359		---		46.8				6/4/21		Northeast Midarm		1		0.0359										0.0359		---		46.8





				Nitrate [mg/L]																								Nitrate [mg/L]

				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]

				10/28/20		Eastern Deep		1		1.0567										1.0567				0				10/28/20		Eastern Deep		1		1.0567										1.0567				0

				10/28/20		Eastern Deep		1		1.0706										1.0706				20				10/28/20		Eastern Deep		1		1.0706										1.0706				20

				10/28/20		Eastern Deep		1		1.0807										1.0807				35				10/28/20		Eastern Deep		1		1.0807										1.0807				35

				10/28/20		Eastern Deep		5		1.3427		0.8800		0.7200		1.1700		1.3391		1.0904		0.2799		40				10/28/20		Eastern Deep		5		1.3427		0.8800		0.7200		1.1700		1.3391		1.0904		0.2799		40

				10/28/20		Eastern Deep		5		0.0360		0.8500		0.3400		0.3600		1.2389		0.5650		0.4764		45				10/28/20		Eastern Deep		5		0.0360		0.8500		0.3400		0.3600		1.2389		0.5650		0.4764		45

				10/28/20		Eastern Deep		1		1.5650										1.5650				60				10/28/20		Eastern Deep		1		1.5650										1.5650				60

				03/04/2021		Sharon's Deep		1		1.2802										1.2802				85				03/04/2021		Sharon's Deep		1		1.2802										1.2802				85

				6/4/21		Northeast Midarm		1		1.1351										1.1351				46.8				6/4/21		Northeast Midarm		1		1.1351										1.1351				46.8



				Phosphate [mg/L]																								Phosphate [mg/L]

				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]

				10/28/20		Eastern Deep		1		0.0415										0.0415		---		0				10/28/20		Eastern Deep		1		0.0415										0.0415		---		0

				10/28/20		Eastern Deep		1		0.0460										0.0460		---		20				10/28/20		Eastern Deep		1		0.0460										0.0460		---		20

				10/28/20		Eastern Deep		1		0.0379										0.0379		---		35				10/28/20		Eastern Deep		1		0.0379										0.0379		---		35

				10/28/20		Eastern Deep		2		0.0413		*-0.7500		*-0.5700		*-1.0800		0.0439		0.0426		---		40				10/28/20		Eastern Deep		2		0.0413		*-0.7500		*-0.5700		*-1.0800		0.0439		0.0426		---		40

				10/28/20		Eastern Deep		1		*-0.0017		*-0.6599		*-0.4300		*-0.5500		0.0584		0.0584		---		45				10/28/20		Eastern Deep		1		*-0.0017		*-0.6599		*-0.4300		*-0.5500		0.0584		0.0584		---		45

				10/28/20		Eastern Deep		1		0.0807										0.0807		---		60				10/28/20		Eastern Deep		1		0.0807										0.0807		---		60

				03/04/2021		Sharon's Deep		1		0.0492										0.0492		---		85				03/04/2021		Sharon's Deep		1		0.0492										0.0492		---		85

				6/4/21		Northeast Midarm		1		0.0201										0.0201		---		46.8				6/4/21		Northeast Midarm		1		0.0201										0.0201		---		46.8



				Sulfate [mg/L]																								Sulfate [mg/L]

				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]				Collection Date		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]

				10/28/20		Eastern Deep		1		44.94										44.94				0				10/28/20		Eastern Deep		1		44.94										44.94				0

				10/28/20		Eastern Deep		1		46.71										46.71				20				10/28/20		Eastern Deep		1		46.71										46.71				20

				10/28/20		Eastern Deep		1		46.20										46.20				35				10/28/20		Eastern Deep		1		46.20										46.20				35

				10/28/20		Eastern Deep		3		*0.0370		48.75		49.32		48.72		**56.78		48.93		0.34		40				10/28/20		Eastern Deep		3		*0.0370		48.75		49.32		48.72		**56.78		48.93		0.34		40

				10/28/20		Eastern Deep		3		**5764.22		38.72		39.14		38.07		**46.22		38.64		0.54		45				10/28/20		Eastern Deep		3		**5764.22		38.72		39.14		38.07		**46.22		38.64		0.54		45

				10/28/20		Eastern Deep		1		45.83										45.83				60				10/28/20		Eastern Deep		1		45.83										45.83				60

				03/04/2021		Sharon's Deep		1		72.05										72.05				85				03/04/2021		Sharon's Deep		1		72.05										72.05				85

				6/4/21		Northeast Midarm		1		45.21										45.21				46.8				6/4/21		Northeast Midarm		1		45.21										45.21				46.8



https://www.epa.gov/sdwa/secondary-drinking-water-standards-guidance-nuisance-chemicalshttps://www.waterboards.ca.gov/losangeles/water_issues/programs/basin_plan/2020/Chapter_7/Chapter_7.pdfhttps://www.waterboards.ca.gov/losangeles/water_issues/programs/basin_plan/2020/Chapter_7/Chapter_7.pdfhttps://www.waterboards.ca.gov/losangeles/water_issues/programs/basin_plan/2020/Chapter_7/Chapter_7.pdfhttps://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulationshttps://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations

Nutrients

		Collection Date (Holding Time is 90 days at -20°C)		Environment		Station ID		Fluoride [mg/L]		Chloride [mg/L]		Nitrite [mg/L]		Bromide [mg/L]		Nitrate [mg/L]		Phosphate [mg/L]		Sulfate [mg/L]		Average Fl [mg/L]		Average Cl [mg/L]		Average NO2 [mg/L]		Average Br [mg/L]		Average NO3 [mg/L]		Average PO4 [mg/L]		Average SO4 [mg/L]		Adjusted Fl [mg/L]		Adjusted Cl [mg/L]		Adjusted NO2 [mg/L]		Adjusted Br [mg/L]		Adjusted NO3 [mg/L]		Adjusted PO4 [mg/L]		Adjusted SO4 [mg/L]		Depth [m]

: Added column
	-CSUN WaterSci		Dilution Factor

: added column
	-CSUN WaterSci		Notes

: Added column
	-CSUN WaterSci

		4/14/20		Stream		Castaic Creek		0.0234		0.5389		0.1629		0.2135		0.2181		0.2545		2.4210		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.6400		50.2000		-0.2000		0.1300		0.3400		3.8900		205.1600				100

		4/14/20		Stream		Castaic Creek Confluence		0.0247		0.4481		0.1631		0.2126		0.2101		0.2324		2.0829		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.7700		41.1200		-0.1800		0.0400		-0.4600		1.6800		171.3500				100

		4/14/20		Lagoon		North Castaic Lagoon		0.0418		0.5416		0.1653		0.2164		0.2250		0.2221		0.9154		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		2.4800		50.4700		0.0400		0.4200		1.0300		0.6500		54.6000				100

		4/14/20		Lagoon		South Castaic Lagoon		0.018		0.5982		0.1648		0.2119		0.2232		0.2155		0.9468		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.1000		56.1300		-0.0100		-0.0300		0.8500		-0.0100		57.7400				100

		4/14/20		Lake		Eastern Launch		0.0155		0.4731		0.1625		0.2145		0.2284		0.2196		0.7424		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		-0.1500		43.6200		-0.2400		0.2300		1.3700		0.4000		37.3000				100		F- concentrations < minimum calibration

		4/14/20		Stream		Lake Elizabeth Canyon Creek		0.0296		0.2338		0.1627		0.2113		0.2244		0.2112		0.9998		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		1.2600		19.6900		-0.2200		-0.0900		0.9700		-0.4400		63.0400				100

		10/28/20		Depth		Eastern Deep		0.0251		0.4986		0.1628		0.2128		0.2242		0.2174		0.8188		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.8100		46.1700		-0.2100		0.0600		0.9500		0.1800		44.9400		0		100

		10/28/20		Depth		Eastern Deep		0.0236		0.5079		0.1635		0.2126		0.2585		0.2193		0.8365		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.6600		47.1000		-0.1400		0.0400		4.3800		0.3700		46.7100		20		100

		10/28/20		Depth		Eastern Deep		0.0183		0.4929		0.1636		0.2131		0.2250		0.2173		0.8314		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.1300		45.6000		-0.1300		0.0900		1.0300		0.1700		46.2000		35		100

		10/28/20		Depth		Eastern Deep		---		0.0706		---		---		---		---		0.4064		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		---		3.3700		---		---		---		---		0.0370		40		100

		10/28/20		Depth		Eastern Deep		0.1512		62.9318		0.1627		0.3474		1.6761		0.2621		58.0116		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		13.4200		6289.4900		-0.2200		13.5200		146.1400		4.6500		5764.2200		45		100

		10/28/20		Depth		Eastern Deep		0.0291		0.4899		0.1626		0.2118		0.2418		0.2180		0.8277		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		1.2100		45.3000		-0.2300		-0.0400		2.7100		0.2400		45.8300		60		100

		11/6/20		Stream		Lake Elizabeth Canyon Creek		0.0372		1.8194		0.1628		0.2164		0.2088		0.2169		2.5426		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		2.0200		178.2500		-0.2100		0.4200		-0.5900		0.1300		217.3200				100

		11/11/20		Stream		Lake Elizabeth Canyon Creek		0.0411		1.5623		0.1625		0.2160		0.2172		0.2110		2.3596		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		2.4100		152.5400		-0.2400		0.3800		0.2500		-0.4600		199.0200				100

		03/04/2021		Depth		Sharon's Deep		0.0231		0.6054		0.1626		0.2129		0.2386		0.2139		1.0899		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.6100		56.8500		-0.2300		0.0700		2.3900		-0.1700		72.0500		85		100

		6/4/21		Depth		Northeast Midarm		0.0246		0.66		0.1634		0.2149		1.0574		0.2149		0.8215		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.7600		62.3100		-0.1500		0.2700		84.2700		-0.0700		45.2100		46.8		100		Greg touched the bottle with dirty gloves...

		07/20/2019		LakeComp1		Quail Lake		0.0233		0.2808		0.1641		0.2138		0.2371		0.2167		0.5063		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.6300		24.3900		-0.0800		0.1600		2.2400		0.1100		13.6900				100

		07/20/2019		Stream		Lake Elizabeth Canyon Creek		0.0346		0.8338		0.1632		0.2124		0.2343		0.2201		1.8889		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		1.7600		79.6900		-0.1700		0.0200		1.9600		0.4500		151.9500				100

		07/20/2019		LakeComp2		Lake Elizabeth		---		74.719		---		---		---		---		102.4044		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		---		7468.2100		---		---		---		---		10203.5000				100		All concentrations > maximum calibration range

		4/14/20		Stream		Castaic Creek		0.9858		---		---		0.3210		0.2997		0.3007		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.9688		---		---		0.1088		0.085		0.0851		---				1

		4/14/20		Stream		Castaic Creek Confluence		0.9883		---		---		0.2944		0.3008		---		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.9713		---		---		0.0822		0.0861		---		---				1

		4/14/20		Lagoon		North Castaic Lagoon		0.1437		---		0.1732		0.3601		0.2099		---		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.1267		---		0.0083		0.1479		-0.0048		---		---				1		NO3 concentrations < minimum calibration

		4/14/20		Lagoon		South Castaic Lagoon		0.1444		---		0.1726		0.3737		0.2119		---		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.1274		---		0.0077		0.1615		-0.0028		---		---				1		NO3 concentrations < minimum calibration

		4/14/20		Lake		Eastern Launch		0.1579		---		0.1695		0.3376		1.1173		0.2480		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.1409		---		0.0046		0.1254		0.9026		0.0324		---				1

		4/14/20		Stream		Lake Elizabeth Canyon Creek		0.846		---		0.1625		0.2586		0.7820		0.2471		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.8290		---		-0.0024		0.0464		0.5673		0.0315		---				1		NO2 concentrations < minimum calibration

		10/28/20		Depth		Eastern Deep		0.1465		---		0.1639		0.3573		1.2714		0.2571		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.1295		---		-0.0010		0.1451		1.0567		0.0415		---		0		1

		10/28/20		Depth		Eastern Deep		0.158		---		0.1654		0.3556		1.2853		0.2616		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.1410		---		0.0005		0.1434		1.0706		0.046		---		20		1

		10/28/20		Depth		Eastern Deep		0.1499		---		0.1660		0.3581		1.2954		0.2535		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.1329		---		0.0011		0.1459		1.0807		0.0379		---		35		1

		10/28/20		Depth		Eastern Deep		0.1581		---		0.1634		0.3559		1.5574		0.2569		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.1411		---		-0.0015		0.1437		1.3427		0.0413		---		40		1		NO2 concentrations < minimum calibration

		10/28/20		Depth		Eastern Deep		0.0268		---		0.1628		0.2120		0.2507		0.2139		0.8437		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.0098		---		-0.0021		-0.0002		0.036		-0.0017		0.4743		45		1		NO2 concentrations < minimum calibration

		10/28/20		Depth		Eastern Deep		0.1661		---		0.1636		0.3490		1.7797		0.2963		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.1491		---		-0.0013		0.1368		1.565		0.0807		---		60		1		NO2 concentrations < minimum calibration

		11/6/20		Stream		Lake Elizabeth Canyon Creek		1.7803		---		---		0.5953		0.2882		0.3116		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		1.7633		---		---		0.3831		0.0735		0.0960		---				1

		11/11/20		Stream		Lake Elizabeth Canyon Creek		1.866		---		0.1624		0.5240		0.2464		0.3259		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		1.8490		---		-0.0025		0.3118		0.0317		0.1103		---				1		NO2 concentrations < minimum calibration

		03/04/2021		Depth		Sharon's Deep		0.1469		---		0.1624		0.3798		1.4949		0.2648		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.1299		---		-0.0025		0.1676		1.2802		0.0492		---		85		1		NO2 concentrations < minimum calibration

		6/4/21		Depth		Northeast Midarm		0.1514		---		0.2008		0.4065		1.3498		0.2357		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.1344		---		0.0359		0.1943		1.1351		0.0201		---		46.8		1		Greg touched the bottle with dirty gloves...

		07/20/2019		LakeComp1		Quail Lake		0.0686		---		0.1673		0.2608		0.6489		0.3442		14.8639		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		0.0516		---		0.0024		0.0486		0.4342		0.1286		14.4945				1

		07/20/2019		Depth		Lake Elizabeth Canyon Creek		1.4743		---		0.1626		0.4173		0.3265		0.3265		---		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		1.4573		---		-0.0023		0.2051		0.1118		0.1109		---				1		NO2 concentrations < minimum calibration

		07/20/2019		LakeComp2		Lake Elizabeth		---		---		13349.1709		---		---		607.2239		10955.8464		0.0170		0.0369		0.1649		0.2122		0.2147		0.2156		0.3694		---		---		13349.006		---		---		607.0083		10955.477				1		All concentrations > maximum calibration range

		07/20/2019		LakeComp2		Lake Elizabeth		0.0359		6.1397		0.1978		0.2330		0.2593		0.2744		9.3789		0.0300		0.0715		0.1982		0.2227		0.2466		0.2786		0.4178		59.0000		60682.0000		-4.0000		103.0000		127.0000		-42.0000		89611.0000				10000

		07/20/2019		LakeComp2		Lake Elizabeth		0.0338		6.1444		0.1964		0.2349		0.2828		0.2749		9.3676		0.0300		0.0715		0.1982		0.2227		0.2466		0.2786		0.4178		38.0000		60729.0000		-18.0000		122.0000		362.0000		-37.0000		89498.0000				10000

		07/20/2019		LakeComp2		Lake Elizabeth		0.0341		6.1538		0.1976		0.2378		0.2576		0.2685		9.3483		0.0300		0.0715		0.1982		0.2227		0.2466		0.2786		0.4178		41.0000		60823.0000		-6.0000		151.0000		110.0000		-101.0000		89305.0000				10000

		10/28/20		Depth		Eastern Deep		0.0312		0.5219		0.1971		0.2228		0.2554		0.2711		0.9053		0.0300		0.0715		0.1982		0.2227		0.2466		0.2786		0.4178		0.1200		45.0400		-0.1100		0.0100		0.8800		-0.7500		48.7500		40		100

		10/28/20		Depth		Eastern Deep		0.0297		0.5196		0.1965		0.2220		0.2538		0.2729		0.9110		0.0300		0.0715		0.1982		0.2227		0.2466		0.2786		0.4178		-0.0300		44.8100		-0.1700		-0.0700		0.7200		-0.5700		49.3200		40		100

		10/28/20		Depth		Eastern Deep		0.0295		0.5163		0.1970		0.2215		0.2583		0.2678		0.9050		0.0300		0.0715		0.1982		0.2227		0.2466		0.2786		0.4178		-0.0500		44.4800		-0.1200		-0.1200		1.1700		-1.0800		48.7200		40		100

		10/28/20		Depth		Eastern Deep		0.0302		0.4124		0.1964		0.2227		0.2551		0.2720		0.8050		0.0300		0.0715		0.1982		0.2227		0.2466		0.2786		0.4178		0.0200		34.0900		-0.1800		0.0000		0.8500		-0.6600		38.7200		45		100

		10/28/20		Depth		Eastern Deep		0.0312		0.4168		0.1969		0.2262		0.2500		0.2743		0.8092		0.0300		0.0715		0.1982		0.2227		0.2466		0.2786		0.4178		0.1200		34.5300		-0.1300		0.3500		0.3400		-0.4300		39.1400		45		100

		10/28/20		Depth		Eastern Deep		0.0295		0.4074		0.1970		0.2229		0.2502		0.2731		0.7985		0.0300		0.0715		0.1982		0.2227		0.2466		0.2786		0.4178		-0.0500		33.5900		-0.1200		0.0200		0.3600		-0.5500		38.0700		45		100

		10/28/20		Depth		Eastern Deep		0.1887		63.4625		0.1967		0.3719		1.5857		0.3225		57.1932		0.0300		0.0715		0.1982		0.2227		0.2466		0.2786		0.4178		0.1587		63.3910		-0.0015		0.1492		1.3391		0.0439		56.7754		40		1

		10/28/20		Depth		Eastern Deep		0.1510		50.4571		0.1962		0.3345		1.4855		0.3370		46.6390		0.0300		0.0715		0.1982		0.2227		0.2466		0.2786		0.4178		0.1210		50.3856		-0.0020		0.1118		1.2389		0.0584		46.2212		45		1















Fluoride



				Fluoride [mg/L]

				Collection Date		Environment		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Rep. [mg/L]		St. Dev. [mg/L]		Depth [m]				rep1 v. rep2		rep1 v. rep3		rep1 v. rep5		rep2 v. rep3		rep2 v. rep4		rep2 v. rep5		rep3 v. rep4		rep3 v. rep5

				4/14/20		Stream		Castaic Creek		1		0.9688										0.9688

				4/14/20		Stream		Castaic Creek Confluence		1		0.9713										0.9713

				4/14/20		Lagoon		North Castaic Lagoon		1		0.1267										0.1267

				4/14/20		Lagoon		South Castaic Lagoon		1		0.1274										0.1274

				4/14/20		Lake		Eastern Launch		1		0.1409										0.1409

				4/14/20		Stream		Lake Elizabeth Canyon Creek		1		0.8290										0.8290

				10/28/20		Depth		Eastern Deep		1		0.1295										0.1295				0

				10/28/20		Depth		Eastern Deep		1		0.1410										0.1410				20

				10/28/20		Depth		Eastern Deep		1		0.1329										0.1329				35

				10/28/20		Depth		Eastern Deep		3		0.1411		0.1200		*-0.0299		*-0.05		0.1587		0.1399		0.0194		40				16.1624				11.7412						27.7718

				10/28/20		Depth		Eastern Deep		4		0.0098		0.0200		0.1200		*-0.05		0.1210		0.0677		0.0611		45				68.4564		169.7997		170.0306		142.8571				143.2624				0.8299

				10/28/20		Depth		Eastern Deep		1		0.1491										0.1491				60

				11/6/20		Stream		Lake Elizabeth Canyon Creek		1		1.7633										1.7633

				11/11/20		Stream		Lake Elizabeth Canyon Creek		1		1.8490										1.8490

				03/04/2021		Depth		Sharon's Deep		1		0.1299										0.1299				85

				6/4/21		Depth		Northeast Midarm		1		0.1344										0.1344				46.8

				07/20/2019		LakeComp1		Quail Lake		1		0.0516										0.0516

				07/20/2019		Stream		Lake Elizabeth Canyon Creek		1		1.4573										1.4573

				07/20/2019		LakeComp2		Lake Elizabeth		3		---		59.0000		38.0000		41.0000				46.0000		11.3578												43.2990		36				7.5949

												* errant replicate removed from average / non-detect































































Chloride



				Chloride [mg/L]

				Collection Date		Environment		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]				rep1 v. rep2		rep1 v. rep3		rep1 v. rep4		rep1 v. rep5		rep2 v. rep3		rep2 v. rep4		rep2 v. rep5		rep3 v. rep4		rep3 v. rep5		rep4 v. rep5

				4/14/20		Stream		Castaic Creek		1		50.20										50.20

				4/14/20		Stream		Castaic Creek Confluence		1		41.12										41.12

				4/14/20		Lagoon		North Castaic Lagoon		1		50.47										50.47

				4/14/20		Lagoon		South Castaic Lagoon		1		56.13										56.13

				4/14/20		Lake		Eastern Launch		1		43.62										43.62

				4/14/20		Stream		Lake Elizabeth Canyon Creek		1		19.69										19.69

				10/28/20		Depth		Eastern Deep		1		46.17										46.17				0

				10/28/20		Depth		Eastern Deep		1		47.10										47.10				20

				10/28/20		Depth		Eastern Deep		1		45.60										45.60				35

				10/28/20		Depth		Eastern Deep		3		*3.37		45.04		44.81		44.48		**63.39		44.78		0.28		40												0.5120		1.2511				0.7392

				10/28/20		Depth		Eastern Deep		3		**6289.49		34.09		34.53		33.59		**50.39		34.07		0.47		45												1.2824		1.4775				2.7598

				10/28/20		Depth		Eastern Deep		1		45.30										45.30				60

				11/6/20		Stream		Lake Elizabeth Canyon Creek		1		178.25										178.25

				11/11/20		Stream		Lake Elizabeth Canyon Creek		1		152.54										152.54

				03/04/2021		Depth		Sharon's Deep		1		56.85										56.85				85

				6/4/21		Depth		Northeast Midarm		1		62.31										62.31				46.8

				07/20/2019		LakeComp1		Quail Lake		1		24.39										24.39

				07/20/2019		Stream		Lake Elizabeth Canyon Creek		1		79.69										79.69

				07/20/2019		LakeComp2		Lake Elizabeth		3		**7468.21		60682.00		60729.00		60823.00				60744.67		71.79														0.0774		0.2321				0.1547

												* errant replicate removed from average

												**outside of calibration





























































Nitrite



				Nitrite [mg/L]

				Collection Date		Environment		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]				rep1 v. rep2		rep1 v. rep3		rep1 v. rep4		rep1 v. rep5		rep1 v. rep6		rep2 v. rep3		rep2 v. rep4		rep2 v. rep5		rep2 v. rep6		rep3 v. rep4		rep3 v. rep5		rep3 v. rep6		rep4 v. rep5		rep4 v. rep6		rep5 v. rep6

				4/14/20		Stream		Castaic Creek		0		---										---		---

				4/14/20		Stream		Castaic Creek Confluence		0		---										---		---

				4/14/20		Lagoon		North Castaic Lagoon		1		0.0083										0.0083		---

				4/14/20		Lagoon		South Castaic Lagoon		1		0.0077										0.0077		---

				4/14/20		Lake		Eastern Launch		1		0.0046										0.0046		---

				4/14/20		Stream		Lake Elizabeth Canyon Creek		0		*-0.0024										---		---

				10/28/20		Depth		Eastern Deep		0		*-0.0010										---		---		0

				10/28/20		Depth		Eastern Deep		1		0.0005										0.0005		---		20

				10/28/20		Depth		Eastern Deep		1		0.0011										0.0011		---		35

				10/28/20		Depth		Eastern Deep		0		*-0.0015		*-0.1100		*-0.1700		*-0.1200		*-0.0015		---		---		40

				10/28/20		Depth		Eastern Deep		0		*-0.0021		*-0.1800		*-0.1300		*-0.1200		*-0.0020		---		---		45

				10/28/20		Depth		Eastern Deep		0		*-0.0013										---		---		60

				11/6/20		Stream		Lake Elizabeth Canyon Creek		0		---										---		---

				11/11/20		Stream		Lake Elizabeth Canyon Creek		0		*-0.0025										---		---

				03/04/2021		Depth		Sharon's Deep		0		*-0.0025										---		---		85

				6/4/21		Depth		Northeast Midarm		1		0.0359										0.0359		---		46.8

				07/20/2019		LakeComp1		Quail Lake		1		0.0024										0.0024		---

				07/20/2019		Stream		Lake Elizabeth Canyon Creek		0		*-0.0023										---		---

				07/20/2019		LakeComp2		Lake Elizabeth		0		**13349.006		*-3.9999		*-18.00		*-5.9999				---		---

												* errant replicate removed from average / non-detect

												** outside of calibration

																																																						 



























































Bromide



				Bromide [mg/L]

				Collection Date		Environment		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]				rep1 v. rep5		rep2 v. rep3		rep2 v. rep4		rep2 v. rep5		rep3 v. rep4		rep3 v. rep5		rep4 v. rep5

				4/14/20		Stream		Castaic Creek		1		0.1088										0.1088

				4/14/20		Stream		Castaic Creek Confluence		1		0.0822										0.0822

				4/14/20		Lagoon		North Castaic Lagoon		1		0.1479										0.1479

				4/14/20		Lagoon		South Castaic Lagoon		1		0.1615										0.1615

				4/14/20		Lake		Eastern Launch		1		0.1254										0.1254

				4/14/20		Stream		Lake Elizabeth Canyon Creek		1		0.0464										0.0464

				10/28/20		Depth		Eastern Deep		1		0.1451										0.1451				0

				10/28/20		Depth		Eastern Deep		1		0.1434										0.1434				20

				10/28/20		Depth		Eastern Deep		1		0.1459										0.1459				35

				10/28/20		Depth		Eastern Deep		2		0.1437		*0.0100		*-0.0700		*-0.1200		0.1492		0.1465				40				3.7555

				10/28/20		Depth		Eastern Deep		4		*-0.0002		0.0000		0.3500		0.0200		0.1118		0.1204		0.1606		45						200		200		200		178.3784		103.1615		139.3020

				10/28/20		Depth		Eastern Deep		1		0.1368										0.1368				60

				11/6/20		Stream		Lake Elizabeth Canyon Creek		1		0.3831										0.3831

				11/11/20		Stream		Lake Elizabeth Canyon Creek		1		0.3118										0.3118

				03/04/2021		Depth		Sharon's Deep		1		0.1676										0.1676				85

				6/4/21		Depth		Northeast Midarm		1		0.1943										0.1943				46.8

				07/20/2019		LakeComp1		Quail Lake		1		0.0486										0.0486

				07/20/2019		Stream		Lake Elizabeth Canyon Creek		1		0.2051										0.2051

				07/20/2019		LakeComp2		Lake Elizabeth		3		---		103.0000		122.0000		151.0000				125.3333		24.1730								16.8889		37.7953				21.2454

												* errant replicate removed from average / non-detect































































Nitrate



				Nitrate [mg/L]

				Collection Date		Environment		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]				rep1 v. rep2		rep1 v. rep3		rep1 v. rep4		rep1 v. rep5		rep2 v. rep3		rep2 v. rep4		rep2 v. rep5		rep3 v. rep4		rep3 v. rep5		rep4 v. rep5

				4/14/20		Stream		Castaic Creek		1		0.0850										0.0850

				4/14/20		Stream		Castaic Creek Confluence		1		0.0861										0.0861

				4/14/20		Lagoon		North Castaic Lagoon		0		*-0.0048										---

				4/14/20		Lagoon		South Castaic Lagoon		0		*-0.0028										---

				4/14/20		Lake		Eastern Launch		1		0.9026										0.9026

				4/14/20		Stream		Lake Elizabeth Canyon Creek		1		0.5673										0.5673

				10/28/20		Depth		Eastern Deep		1		1.0567										1.0567				0

				10/28/20		Depth		Eastern Deep		1		1.0706										1.0706				20

				10/28/20		Depth		Eastern Deep		1		1.0807										1.0807				35

				10/28/20		Depth		Eastern Deep		5		1.3427		0.8800		0.7200		1.1700		1.3391		1.0904		0.2799		40				41.6340		60.3772		13.7462		0.2685		20		28.2927		41.3771		47.6190		60.1331		13.4789

				10/28/20		Depth		Eastern Deep		5		0.0360		0.8500		0.3400		0.3600		1.2389		0.5650		0.4764		45				183.7472		161.7021		163.6364		188.7050		85.7143		80.9917		37.2349		5.7143		113.8641		109.9381

				10/28/20		Depth		Eastern Deep		1		1.5650										1.5650				60

				11/6/20		Stream		Lake Elizabeth Canyon Creek		1		0.0735										0.0735

				11/11/20		Stream		Lake Elizabeth Canyon Creek		1		0.0317										0.0317

				03/04/2021		Depth		Sharon's Deep		1		1.2802										1.2802				85

				6/4/21		Depth		Northeast Midarm		1		1.1351										1.1351				46.8

				07/20/2019		LakeComp1		Quail Lake		1		0.4342										0.4342

				07/20/2019		Stream		Lake Elizabeth Canyon Creek		1		0.1118										0.1118

				07/20/2019		LakeComp2		Lake Elizabeth		3		---		127.0000		362.0000		110.0000				199.6667		140.8415														96.1145		14.3460				106.7797

												* errant replicate removed from average / non-detect































































Phosphate



				Phosphate [mg/L]

				Collection Date		Environment		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]				rep1 v. rep2		rep1 v. rep3		rep1 v. rep4		rep1 v. rep5		rep2 v. rep3		rep2 v. rep4		rep2 v. rep5		rep3 v. rep4		rep3 v. rep5		rep4 v. rep5

				4/14/20		Stream		Castaic Creek		1		0.0851										0.0851		---

				4/14/20		Stream		Castaic Creek Confluence		0		---										---		---

				4/14/20		Lagoon		North Castaic Lagoon		0		---										---		---

				4/14/20		Lagoon		South Castaic Lagoon		0		---										---		---

				4/14/20		Lake		Eastern Launch		1		0.0324										0.0324		---

				4/14/20		Stream		Lake Elizabeth Canyon Creek		1		0.0315										0.0315		---

				10/28/20		Depth		Eastern Deep		1		0.0415										0.0415		---		0

				10/28/20		Depth		Eastern Deep		1		0.0460										0.0460		---		20

				10/28/20		Depth		Eastern Deep		1		0.0379										0.0379		---		35

				10/28/20		Depth		Eastern Deep		2		0.0413		*-0.7500		*-0.5700		*-1.0800		0.0439		0.0426		---		40										6.1033

				10/28/20		Depth		Eastern Deep		1		*-0.0017		*-0.6599		*-0.4300		*-0.5500		0.0584		0.0584		---		45

				10/28/20		Depth		Eastern Deep		1		0.0807										0.0807		---		60

				11/6/20		Stream		Lake Elizabeth Canyon Creek		1		0.0960										0.0960		---

				11/11/20		Stream		Lake Elizabeth Canyon Creek		1		0.1103										0.1103		---

				03/04/2021		Depth		Sharon's Deep		1		0.0492										0.0492		---		85

				6/4/21		Depth		Northeast Midarm		1		0.0201										0.0201		---		46.8

				07/20/2019		LakeComp1		Quail Lake		1		0.1286										0.1286		---

				07/20/2019		Stream		Lake Elizabeth Canyon Creek		1		0.1109										0.1109		---

				07/20/2019		LakeComp2		Lake Elizabeth		0		**607.0083		*-42.0000		*-37.0000		*-101.000				---		---

												* errant replicate removed from average / non-detect

												**outside of calibration





























































Sulfate



				Sulfate [mg/L]

				Collection Date		Environment		Station ID		n		Replicate 1		Replicate 2		Replicate 3		Replicate 4		Replicate 5		Average Replicate		St. Dev. [mg/L]		Depth [m]				rep1 v. rep2		rep1 v. rep3		rep1 v. rep4		rep1 v. rep5		rep2 v. rep3		rep2 v. rep4		rep2 v. rep5		rep3 v. rep4		rep3 v. rep5		rep4 v. rep5

				4/14/20		Stream		Castaic Creek		1		205.16										205.16

				4/14/20		Stream		Castaic Creek Confluence		1		171.35										171.35

				4/14/20		Lagoon		North Castaic Lagoon		1		54.60										54.60

				4/14/20		Lagoon		South Castaic Lagoon		1		57.74										57.74

				4/14/20		Lake		Eastern Launch		1		37.30										37.30

				4/14/20		Stream		Lake Elizabeth Canyon Creek		1		63.04										63.04

				10/28/20		Depth		Eastern Deep		1		44.94										44.94				0

				10/28/20		Depth		Eastern Deep		1		46.71										46.71				20

				10/28/20		Depth		Eastern Deep		1		46.20										46.20				35

				10/28/20		Depth		Eastern Deep		3		*0.0370		48.75		49.32		48.72		**56.78		48.93		0.34		40												1.1624		0.0616				1.2240

				10/28/20		Depth		Eastern Deep		3		**5764.22		38.72		39.14		38.07		**46.22		38.64		0.54		45												1.0789		1.6929				2.7717

				10/28/20		Depth		Eastern Deep		1		45.83										45.83				60

				11/6/20		Stream		Lake Elizabeth Canyon Creek		1		217.32										217.32

				11/11/20		Stream		Lake Elizabeth Canyon Creek		1		199.02										199.02

				03/04/2021		Depth		Sharon's Deep		1		72.05										72.05				85

				6/4/21		Depth		Northeast Midarm		1		45.21										45.21				46.8

				07/20/2019		LakeComp1		Quail Lake		1		13.69										13.69

				07/20/2019		Stream		Lake Elizabeth Canyon Creek		1		151.95										151.95

				07/20/2019		LakeComp2		Lake Elizabeth		3		**10203.5		89611.00		89498.00		89305.00				89471.33		154.73														0.1262		0.3421				0.2159

												* errant replicate removed from average

												**outside of calibration































































SO4
2- concentrations rise following storms, but remain low

• Elevated SO4
2- concentrations are 

correlated with elevated MeHg 
concentrations, because SRB often have 
the gene pair to perform methylation

• Sulfate concentrations remain <250 mg/L 
throughout the watershed, but correlate 
to increased discharge

Secondary Maximum Contaminant Limit
SO4

2- < 250 mg/L

SMCL = 250 mg/L
Collection Date Station ID Average Replicate

4/14/2020 Castaic Creek 205.16
4/14/2020 Castaic Creek Confluence 171.35
4/14/2020 North Castaic Lagoon 54.60
4/14/2020 South Castaic Lagoon 57.74
4/14/2020 Eastern Launch 37.30

07/20/2019 Lake Elizabeth Canyon Creek 151.95
4/14/2020 Lake Elizabeth Canyon Creek 63.04
11/6/2020 Lake Elizabeth Canyon Creek 217.32

11/11/2020 Lake Elizabeth Canyon Creek 199.02
10/28/2020 Eastern Deep 44.94

Sulfate [mg/L]



HgT was elevated following storm events, but remained 
below California Toxic Rule Criteria = 0.50 ng/L

CA Toxic Rule = 0.50 ng/L

MDL = 0.125 ng/L

Highest HgT 
concentrations along 
streambeds and near 
the boat launch



HgT concentrations fluctuate in the water column, 
but remain close to the detection limit

MDL = 0.12 ng/L



MeHg concentrations were near the MDL (=0.006738 ng/L) 
and << TMDL = 0.81 ng/L



MeHg concentrations within the water column 
are at or near the MDL = 0.006738 ng/L

MDL



HgT, MeHg, and nutrient concentrations do not indicate 
methylation occurs in the water column

• Minimal stratification in the water column implies that 
there is regular mixing occurring, even at depth

• Concentrations of HgT, MeHg, and nutrients, both at the 
surface and in the water column, are regularly below the 
designated concentrations of concern

• Raises the question: Is there another source or location by 
which the fish of the lake derive elevated mercury 
concentrations?

• E.g. Coves, HABs, fires, atmospheric deposition, 
sediment-bound mercury, reservoir elevation changes, 
quagga mussels, California State Water Project (via 
Pyramid Lake), former mines, former oil and gas wells 



The source of methylmercury to fish does not 
appear to be in the water column of Castaic Lake

• HgT significantly below the California Toxics Rule 
Criteria (CA State Water Boards)

• MeHg significantly below the Total Maximum Daily 
Load (EPA)

• Temperature decrease while moving to depth 
implies weak thermal stratification around ~35 m, 
but not significant enough to enforce turnover of 
the water body

• DO decrease around ~35 m implies minor 
stratification from oxic to suboxic conditions
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