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MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office
4949-A Cox Road Glen Allen, Virginia 23060

SUBJECT: Flow Frequency Determination / 303(d) Status
Dominion Virginia Power - Chesterfield Power Station — VA0004146

TO: Joseph Bryan

FROM: Jennifer Palmore, P.G.
DATE: August 25, 2015
REVISED: February 29, 2016
REVISED: May 18, 2016
COPIES: File

Dominion Virginia Power's Chesterfield Power Station discharges to the James River and to an old
channel of the James River also known as Farrar Gut. Flow frequencies have been requested for use in
developing effluent limitations for the VPDES permit. The outfalls are located at the following rivermiles:

001: James River - 2CIMS097.59

002: James River - 2CIMS097.55

003: James River -Old Channel (a.k.a. Farrar Gut) - 2CJMCO003.73

004: James River -Old Channel (a.k.a. Farrar Gut) - 2CJMC003.87

005: James River -Old Channel (a.k.a. Farrar Gut) - 2CJMC000.37

At the facility, the James River and Farrar Gut are tidally influenced; therefore, flow frequencies cannot be
determined for outfalls 001, 002, 004 and 005. For outfall 003, which is the condenser cooling water from
units 4, 5, & 6, the discharge flow overwhelms the tidal flow in Farrar Gut; therefore, the effluent from 003
should be evaluated as a dry ditch discharge (effluent-dominated stream).

During the 2012 305(b)/303(d) Integrated Water Quality Assessment Report, the James River was
assessed as a Category 5D waterbody (“The Water Quality Standard is not attained where TMDLs for a
pollutant(s) have been developed but one or more pollutants are still causing impairment requiring
additional TMDL development.”) The applicable fact sheets are attached. The Recreation Use is
impaired due to E. coli violations, the Fish Consumption Use is impaired due to a VDH Fish Consumption
Advisory for PCBs, and the Aquatic Life Use is impaired due to exceedance of the chlorophyll a standard,
altered benthic community, and low dissolved oxygen and inadequate submerged aquatic vegetation
(SAV) in the upper James River tidal freshwater estuary. In addition, there were screening level
exceedances for mercury and arsenic in fish tissue, mercury in sediment, and a VDH Fish Consumption
Advisory for kepone; these are considered non-impairing “observed effects”. The Wildlife Use is fully
supporting.

Farrar Gut was considered a Category 4A water (“Impaired or threatened for one or more designated
uses but does not require a TMDL because the TMDL for specific pollutant(s) is complete and US EPA
approved.”) It is impaired of the Aquatic Life Use due to the low dissolved oxygen and inadequate SAV in
the estuary. The Fish Consumption Use is considered fully supporting with observed effects due to the
kepone advisory. There was insufficient information to assess the Recreation Use; however E.coli was
considered a non-impairing observed effect. The Public Water Supply and Wildlife Uses were not
assessed.
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During the draft 2014 Integrated Report, the James River was assessed as a Category 5D waterbody
(“The Water Quality Standard is not attained where TMDLs for a pollutant(s) have been developed but
one or more pollutants are still causing impairment requiring additional TMDL development.”) The
applicable fact sheets are attached. The Recreation Use is impaired due to E. coli violations, the Fish
Consumption Use is impaired due to a VDH Fish Consumption Advisory for PCBs, and the Aquatic Life
Use is impaired due to exceedance of the chlorophyll a standard, altered benthic community, and
inadequate submerged aquatic vegetation (SAV) in the upper James River tidal freshwater estuary. In
addition, there were screening level exceedances for mercury and arsenic in fish tissue, mercury in
sediment, and a VDH Fish Consumption Advisory for kepone; these are considered non-impairing
“observed effects”. The Wildlife Use is fully supporting.

Farrar Gut was considered a Category 4A water (“Impaired or threatened for one or more designated
uses but does not require a TMDL because the TMDL for specific pollutant(s) is complete and US EPA
approved.”) It is impaired of the Aquatic Life Use due to the SAV impairment in the estuary. The Fish
Consumption Use is considered fully supporting with observed effects due to the kepone advisory. There
was insufficient information to assess the Recreation Use; however E.coli was considered a non-
impairing observed effect. The Public Water Supply and Wildlife Uses were not assessed.

The James River and Farrar Gut are considered Tier 1 waters because the Richmond-Crater Water
Quality Management Plan allows the dissolved oxygen in the river to drop to 5.0 mg/L, which was the
water quality standard at the time that the plan was developed.

Water quality data from monitoring station 2-JMS099.30 is attached. The station is located at Buoy 157,
which is approximately 1.8 miles upstream of Chesterfield Power Station’s outfalls on the James River
and 4 miles upstream of the confluence with Farrar Gut. The station represents background ambient
conditions before interaction with the heated effluent from the facility.

As the Water Quality Standards designate this area as tidal freshwater, the freshwater Aquatic Life
criteria should be applied.

The James River and Tributaries -City of Richmond Bacterial TMDL was approved by the EPA on
11/4/2010 and by the SWCB on 6/29/2012. The facility was included in the TMDL; however, the
discharge was not assigned a bacteria wasteload allocation because it is not permitted for fecal coliform
control.

Dominion — Chesterfield Power Station was also addressed in the Chesapeake Bay TMDL, which was
approved by the EPA on 12/29/2010. The TMDL allocates loads for total nitrogen, total phosphorus, and
total suspended solids to protect the dissolved oxygen and SAV criteria in the Chesapeake Bay and its
tidal tributaries. The facility is considered a significant nutrient discharger and was included in the
aggregated loads for significant wastewater dischargers in the upper tidal freshwater James River estuary
(JMSTF2). The nutrient allocations are administered through the Watershed Nutrient General Permit; the
TSS allocations are considered aggregated and facilities with technology-based TSS limits are
considered to be in conformance with the TMDL.

If you have any questions concerning this analysis or need additional information, please let me know.



Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 7/22/1968|S 0.3 30 7 3.8
2-JMS099.30 9/8/1968(S 0.3 27.22 7 3.9
2-JMS099.30 3/20/1969|S 0.3 10 7.2 8.8
2-JMS099.30 6/19/1969|S 0.3 25.56 6.3 4.7
2-JMS099.30 10/2/1969|S 0.3 21.11 7.3 3.6
2-JMS099.30 4/21/1970|S 0.3 17.78 7.3 6.8
2-JMS099.30 5/5/1970(S 0.3 20 6.9 7.6
2-JMS099.30 6/18/1970|S 0.3 28.33 6.8 44
2-JMS099.30 7/2/1970(S 0.3 28.89 3.8
2-JMS099.30 7/22/1970(S 0.3 27.78 7.2 1.6
2-JMS099.30 8/15/1970(S 0.3 31.11 7.3 3.6
2-JMS099.30 8/26/1970(S 0.3 28.89 6.9 3.2
2-JMS099.30 9/9/1970(S 0.3 29.44 4.2
2-JMS099.30 5/6/1971(S 0.3 17.22 7.3 6.2
2-JMS099.30 6/13/1971|S 0.3 23.33 7.3 6
2-JMS099.30 7/5/1971[S 0.3 28.89 8.6 8.2
2-JMS099.30 7/23/1971(S 0.3 28.33 7.5 4
2-JMS099.30 8/3/1971(S 0.3 29.44 7.3 5
2-JMS099.30 8/31/1971|S 0.3 26.11 6.7 6.4
2-JMS099.30 9/26/1971(S 0.3 23.89 7.5 6.4
2-JMS099.30 10/27/1971(S 0.3 18.89 7 9
2-JMS099.30 5/2/1972S 0.3 20.56 7.3 6
2-JMS099.30 7/8/1972(S 0.3 21.11 7.4 8.4
2-JMS099.30 7/31/1972|S 0.3 25 8.4
2-JMS099.30 8/9/1972(S 0.3 26.67 7.7 6.8
2-JMS099.30 8/20/1972|S 0.3 7 6
2-JMS099.30 9/5/1972(S 0.3 25.56 7 7.2
2-JMS099.30 10/4/1972|S 0.3 21.11 7.7 7
2-JMS099.30 5/3/1973(S 0.3 17.78 7 8.3
2-JMS099.30 6/6/1973[S 0.3 26.11 7.8 7
2-JMS099.30 6/9/1973[S 0.3 28.89 7.9 11.79
2-JMS099.30 7/15/1973|S 0.3 28.33 7.3 4
2-JMS099.30 9/29/1973|S 0.3 29.44 7 3.6
2-JMS099.30 8/30/1974|S 0.3 28 7.5 7
2-JMS099.30 9/26/1974|S 0.3 21 7.5 7.2
2-JMS099.30 10/25/1974(S 0.3 15 8 11.19
2-JMS099.30 5/1/1975(S 0.3 17.22 7.3 9.1
2-JMS099.30 6/4/1975(S 0.3 7.3 7.9
2-JMS099.30 6/24/1975|S 0.3 28.33 8 8
2-JMS099.30 6/30/1975|S 0.3 26.67 7.5 7.8
2-JMS099.30 7/28/1975(S 0.3 27.78 8 7.6
2-JMS099.30 8/13/1975|S 0.3 27.78 7.5 7
2-JMS099.30 8/16/1975|S 0.3 30 7.7 7.8
2-JMS099.30 9/3/1975(S 0.3 23.89 7.4 7.7
2-JMS099.30 10/1/1975|S 0.3 20 7.5 9.2
2-JMS099.30 2/12/1976|S 0.3 5.56 7.5 12.69
2-JMS099.30 3/11/1976|S 0.3 10 7.5 10
2-JMS099.30 5/4/1976 (S 0.3 20 7.5 8.4
2-JMS099.30 6/7/1976(S 0.3 22.22 7.2 8.1
2-JMS099.30 5/22/1978|S 0.3 20 8 9
2-JMS099.30 6/15/1978|S 0.3 25 9 4.7
2-JMS099.30 7/11/1978|S 0.3 8 8 6.1
2-JMS099.30 8/3/1978(S 0.3 5 7 5.5
2-JMS099.30 9/25/1978|S 0.3 26 8.5 71
2-JMS099.30 12/12/1978(S 0.3 8 7.5 11.7
2-JMS099.30 4/24/1979|S 0.3 19 7.7 8.7
2-JMS099.30 5/19/1980(S 0.3 21 8.3 8.3
2-JMS099.30 7/16/1980(S 0.3 28.5 8.3 7
2-JMS099.30 10/20/1980(S 0.3 18 8 7.7
2-JMS099.30 7/27/1981(S 0.3 29 8.7 7.8
2-JMS099.30 9/8/1981(S 0.3 26 7.8 7
2-JMS099.30 11/16/1981(S 0.3 11 7.2 6.9
2-JMS099.30 5/13/1982|S 0.3 21.5 8.7 7.2
2-JMS099.30 6/24/1982|S 0.3 25 7.5 7
2-JMS099.30 8/9/1982(S 0.3 28 7.2 5.5
2-JMS099.30 10/28/1982(S 0.3

2-JMS099.30 11/18/1982(S 0.3 9 6.9 10.6
2-JMS099.30 5/17/1983(S 0.3 19.5 7.9 8.5
2-JMS099.30 6/28/1983|S 0.3 28.5 7 71 0.5
2-JMS099.30 8/30/1983|S 2.74

2-JMS099.30 8/30/1983|B 32.92

2-JMS099.30 9/20/1983|S 0.91 26.5 7.6 8 0.2
2-JMS099.30 9/20/1983|M 2.74

2-JMS099.30 9/20/1983|B 42.98

2-JMS099.30 10/3/1983|S 0.91 20 7.8 7.3 0.3




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 10/3/1983|M 2.74

2-JMS099.30 10/3/1983|B 31.7

2-JMS099.30 10/12/1983(S 0.91 04
2-JMS099.30 7/12/1984|S 1 26 6.9 7.6

2-JMS099.30 7/31/1984|S 11 24.5 7.2 0

2-JMS099.30 7/31/1984|S 1 24.5 7.3 7.3 0 0.8
2-JMS099.30 8/15/1984|S 11 24 6.8 8.6

2-JMS099.30 8/15/1984|S 1 24 7 8.6 0.2
2-JMS099.30 9/12/1984|S 1 24 7.8 7.6 0.7
2-JMS099.30 9/12/1984|B 11 23.5 7.7 7.2

2-JMS099.30 9/25/1984|S 1 23.5 71 1
2-JMS099.30 9/25/1984|B 12 23.5 7.4

2-JMS099.30 10/11/1984(S 3 19.5 8.3 0

2-JMS099.30 10/11/1984 (M 5 19.5 8.3 0

2-JMS099.30 10/11/1984(M 7 19 8.3 0

2-JMS099.30 10/11/1984(M 9 19 8.3 0

2-JMS099.30 10/11/1984(B 10 19 6.6 8.3 0

2-JMS099.30 10/11/1984(S 1 19.5 7 8.3 0 0.9
2-JMS099.30 10/18/1984(S 1 19.5 7.2 8.5 1
2-JMS099.30 10/18/1984(B 12 19.5 7.2 8.4

2-JMS099.30 11/2/1984|S 1 20.5 71 7.9 0 1.1
2-JMS099.30 11/2/1984|M 3 20.5 7.8 0

2-JMS099.30 11/2/1984|M 5 20.5 7.8 0

2-JMS099.30 11/2/1984|M 7 20.5 7.8 0

2-JMS099.30 11/2/1984|B 9 20.5 6.8 7.7 0 1.1
2-JMS099.30 11/16/1984(S 1 11 7.6 11 0 1.2
2-JMS099.30 11/16/1984 (M 3 11 11 0

2-JMS099.30 11/16/1984 (M 5 11 11 0

2-JMS099.30 11/16/1984 (M 7 11 11 0

2-JMS099.30 11/16/1984 (M 9 11 11 0

2-JMS099.30 11/16/1984(B 11 11 7.5 11 0

2-JMS099.30 12/12/1984(S 1 5 6.9 12 0.2 1
2-JMS099.30 12/12/1984 (M 3 5 12 0.2

2-JMS099.30 12/12/1984 (M 5 5 12 0.2

2-JMS099.30 12/12/1984 (M 7 5 12 0.2

2-JMS099.30 12/12/1984 (B 9 5 6.9 12.1 0.2

2-JMS099.30 2/4/1985(S 1 1.5 6.6 14.4 0 0.3
2-JMS099.30 2/4/1985|M 3 1.5 14.4 0

2-JMS099.30 2/4/1985|M 5 1.5 14.4 0

2-JMS099.30 2/4/1985|M 7 2 14.4 0

2-JMS099.30 2/4/1985|M 9 2 14.4 0

2-JMS099.30 2/4/1985|M 11 2 14.4 0

2-JMS099.30 2/4/1985(B 13 2 7 14.4 0

2-JMS099.30 3/11/1985(S 1 10 6.9 11.6 11.2 1.1
2-JMS099.30 3/11/1985|M 3 10 11.5 0.1

2-JMS099.30 3/11/1985|M 5 10 11.4 0.1

2-JMS099.30 3/11/1985|M 7 10 11.4 0.1

2-JMS099.30 3/11/1985|M 9 10 11.4 0.1

2-JMS099.30 3/11/1985(B 11 10 6.8 11.3 11.1 0.1

2-JMS099.30 3/27/1985|S 1 10.5 7.4 11 0 1.2
2-JMS099.30 3/27/1985|M 3 10.5 11 0

2-JMS099.30 3/27/1985|M 5 10.5 11 0

2-JMS099.30 3/27/1985(M 7 10.5 10.9 0

2-JMS099.30 3/27/1985(M 9 10.5 10.9 0

2-JMS099.30 3/27/1985(B 11 10.5 76 10.9 10.9 0

2-JMS099.30 4/10/1985|S 1 12 75 10 9.7 0 10.2
2-JMS099.30 4/10/1985|M 3 12 10 0

2-JMS099.30 4/10/1985|M 5 12 10 0

2-JMS099.30 4/10/1985|M 7 12 10 0

2-JMS099.30 4/10/1985|M 9 12 10.1 0

2-JMS099.30 4/10/1985|B 10 12 7.3 10.1 9.7 0

2-JMS099.30 4/24/1985|S 1 23 7.4 6.3 7.8 0 1.2
2-JMS099.30 4/24/1985|M 3 23 6.3 0

2-JMS099.30 4/24/1985|M 5 23 6.3 0

2-JMS099.30 4/24/1985|M 7 23 6.3 0

2-JMS099.30 4/24/1985|M 9 23 6.2 0

2-JMS099.30 4/24/1985|B 11 23 7.3 6.2 5.9 0

2-JMS099.30 5/8/1985(S 1 21.5 7.4 8.2 7.8 0 1.3
2-JMS099.30 5/8/1985(M 3 21.5 8.1 0

2-JMS099.30 5/8/1985(M 5 21.5 8.1 0

2-JMS099.30 5/8/1985(M 7 21.5 8.1 0

2-JMS099.30 5/8/1985(M 9 21 8.1 0

2-JMS099.30 5/8/1985(M 11 21 8.1 0

2-JMS099.30 5/8/1985(B 12 21 7.3 7.9 7.7 0

2-JMS099.30 5/22/1985|S 1 22 7.3 7.7 7.2 0 0.8




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 5/22/1985|M 3 22 7.6 0

2-JMS099.30 5/22/1985|M 5 22 7.6 0

2-JMS099.30 5/22/1985|M 7 22 7.6 0

2-JMS099.30 5/22/1985|M 9 22 7.6 0

2-JMS099.30 5/22/1985|B 11 22 7.2 7.6 75 0

2-JMS099.30 6/19/1985|S 1 23.5 7.8 7.2 7.7 0 0.9
2-JMS099.30 6/19/1985|M 5 23.5 7.2 0

2-JMS099.30 6/19/1985|M 7 23.5 7.2 0

2-JMS099.30 6/19/1985|M 9 23.5 71 0

2-JMS099.30 6/19/1985|B 11 23.5 7.57 71 7.8 0

2-JMS099.30 7/2/1985(S 1 24 7.82 6.2 0.1 1
2-JMS099.30 7/2/1985|M 3 24 6.2 0.1

2-JMS099.30 7/2/1985|M 5 24 6.2 0.1

2-JMS099.30 7/2/1985|M 7 24 6.2 0.1

2-JMS099.30 7/2/1985|M 9 24 6.2 0.1

2-JMS099.30 7/2/1985|M 11 24 6.2 0.1

2-JMS099.30 7/2/1985(B 12 24 7.84 6.2 5.6 0.1

2-JMS099.30 7/17/1985|S 1 26 7.57 6.4 6.3 0 0.6
2-JMS099.30 7/17/1985|M 3 26 6.3 0

2-JMS099.30 7/17/1985|M 5 26 6.3 0

2-JMS099.30 7/17/1985|M 7 26 6.3 0

2-JMS099.30 7/17/1985|M 9 26 6.3 0

2-JMS099.30 7/17/1985|M 11 26 6.2 0

2-JMS099.30 7/17/1985|B 12 26 7.4 6.2 5.8 0

2-JMS099.30 8/5/1985(S 1 24.5 7.56 6.3 0 0.8
2-JMS099.30 8/5/1985(M 3 24.5 6.2 0

2-JMS099.30 8/5/1985(M 5 24.5 6.2 0

2-JMS099.30 8/5/1985(M 7 24.5 6.2 0

2-JMS099.30 8/5/1985(M 9 24.5 6.1 0

2-JMS099.30 8/5/1985(B 11 24.5 7.78 6.1 0

2-JMS099.30 8/15/1985|S 1 28.5 8.07 8.2 0 1.2
2-JMS099.30 8/15/1985|M 3 28 7.2 0

2-JMS099.30 8/15/1985|M 5 27.5 2.1 0

2-JMS099.30 8/15/1985|M 7 27.5 71 0

2-JMS099.30 8/15/1985|M 9 27 6.4 0

2-JMS099.30 8/15/1985|M 11 27 6.1 0

2-JMS099.30 8/15/1985|B 13 27 7.56 6.1

2-JMS099.30 9/4/1985(S 3 25 7.3 0

2-JMS099.30 9/4/1985(B 11 23 7.2 0

2-JMS099.30 9/4/1985(S 1 25 7.61 7.6 6.7 0

2-JMS099.30 9/4/1985(M 5 23 7.3 0

2-JMS099.30 9/4/1985(M 7 23 7.3 0

2-JMS099.30 9/4/1985(M 9 23 7.2 0

2-JMS099.30 9/4/1985(M 11 23 7.2 0

2-JMS099.30 9/4/1985(B 12 23 7.57 71 6.3 0 0.7
2-JMS099.30 9/17/1985|S 1 21 7.86 7.6 0

2-JMS099.30 9/17/1985|M 3 20.5 7.7 0

2-JMS099.30 9/17/1985|M 5 20.5 7.7 0

2-JMS099.30 9/17/1985|M 7 20.5 7.6 0

2-JMS099.30 9/17/1985|M 9 20.5 7.6 0

2-JMS099.30 9/17/1985|B 11 20.5 7.93 7.6 0

2-JMS099.30 10/2/1985|S 1 22 7.51 6.8 6.8 0 0.6
2-JMS099.30 10/2/1985|M 3 21.5 6.7 0

2-JMS099.30 10/2/1985|M 5 21.5 6.7 0

2-JMS099.30 10/2/1985|M 7 21.5 6.7 0

2-JMS099.30 10/2/1985|M 9 21.5 6.7 0

2-JMS099.30 10/2/1985|B 11 21.5 7.37 6.7 6.6 0 0.6
2-JMS099.30 10/16/1985(S 1 21 7.65 6.6 6.2 0 0.6
2-JMS099.30 10/16/1985(M 3 20.5 6.5 0

2-JMS099.30 10/16/1985(M 5 20 6.4 0

2-JMS099.30 10/16/1985(M 7 20 6.4 0

2-JMS099.30 10/16/1985(M 9 20 6.4 0

2-JMS099.30 10/16/1985(B 11 20 7.59 6.4 0

2-JMS099.30 11/18/1985(S 1 14.5 7.92 9.5 8.8 0 0.6
2-JMS099.30 11/18/1985(M 3 14.5 94 0

2-JMS099.30 11/18/1985(M 5 14.5 9.5 0

2-JMS099.30 11/18/1985(M 7 14.5 9.5 0

2-JMS099.30 11/18/1985(M 9 14.5 9.5 0

2-JMS099.30 11/18/1985(B 11 14.5 7.9 94 8.8 0

2-JMS099.30 12/4/1985|S 1 9 7.88 10.8 10.4 0 0.3
2-JMS099.30 12/4/1985|M 3 9 10.8 0

2-JMS099.30 12/4/1985|M 5 9 10.8 0

2-JMS099.30 12/4/1985|M 7 9 10.7 0

2-JMS099.30 12/4/1985|M 9 9 10.7 0

2-JMS099.30 12/4/1985|M 11 9 10.7 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 12/4/1985|B 12 9 7.86 10.7 10.6 0

2-JMS099.30 1/15/1986|S 1 25 7.98 12.5 12.4 0 1
2-JMS099.30 1/15/1986|M 3 25 12.5 0

2-JMS099.30 1/15/1986|M 5 25 12.4 0

2-JMS099.30 1/15/1986|M 7 25 12.4 0

2-JMS099.30 1/15/1986|M 9 25 12 0

2-JMS099.30 1/15/1986|B 11 25 7.77 12.2 0 1
2-JMS099.30 2/12/1986|S 1 5 7.84 11.6 11.4 0 0.7
2-JMS099.30 2/12/1986|M 3 5 11.5 0

2-JMS099.30 2/12/1986|M 5 5 11.5 0

2-JMS099.30 2/12/1986|M 7 5 11.5 0

2-JMS099.30 2/12/1986|M 9 5 11.5 0

2-JMS099.30 2/12/1986|M 11 5 11.5 0

2-JMS099.30 2/12/1986|B 12 5 7.64 11.4 11.6 0

2-JMS099.30 3/12/1986|S 1 10 7.79 10.7 10 0 1.1
2-JMS099.30 3/12/1986|M 3 10 10.7 0

2-JMS099.30 3/12/1986|M 5 10 10.7 0

2-JMS099.30 3/12/1986|M 7 10 10.6 0

2-JMS099.30 3/12/1986|M 9 10 10.6 0

2-JMS099.30 3/12/1986(B 11 10 7.52 10.6 10 0

2-JMS099.30 3/26/1986(S 1 12 8.08 10.6 10.3 0 0.9
2-JMS099.30 3/26/1986|M 3 12 10.6 0

2-JMS099.30 3/26/1986|M 5 12 10.5 0

2-JMS099.30 3/26/1986|M 7 12 10.5 0

2-JMS099.30 3/26/1986|M 9 12 10.5 0

2-JMS099.30 3/26/1986(B 11 12 7.79 10.5 10.4 0

2-JMS099.30 4/10/1986|S 1 16.5 8.18 8.1 0 1
2-JMS099.30 4/10/1986|M 3 16.5 0

2-JMS099.30 4/10/1986|M 5 16.5 0

2-JMS099.30 4/10/1986|M 7 16.5 0

2-JMS099.30 4/10/1986|M 9 16.5 74 0

2-JMS099.30 4/10/1986|B 10 16.5 8.25 7.4 7.9 0

2-JMS099.30 4/28/1986|S 1 18 8.54 7.7 6.9 0 1.3
2-JMS099.30 4/28/1986|M 3 18 7.6 0

2-JMS099.30 4/28/1986|M 5 18 7.6 0

2-JMS099.30 4/28/1986|M 7 18 75 0

2-JMS099.30 4/28/1986|M 9 18 74 0

2-JMS099.30 4/28/1986|M 11 18 74 0

2-JMS099.30 4/28/1986|B 12 18 8.7 74 7.2 1.3
2-JMS099.30 5/8/1986(S 1 22 7.7 6.5 7.3 0 1
2-JMS099.30 5/8/1986 (M 3 22 6.4 0

2-JMS099.30 5/8/1986 (M 5 22 6.4 0

2-JMS099.30 5/8/1986 (M 7 22 6.3 0

2-JMS099.30 5/8/1986(B 9 22 7.31 5.9 6.6 0

2-JMS099.30 5/27/1986|S 1 22.5 7.97 7.8 71 0 0.8
2-JMS099.30 5/27/1986|M 3 22 7.7 0

2-JMS099.30 5/27/1986|M 5 22 7.6 0

2-JMS099.30 5/27/1986|M 7 22 7.6 0

2-JMS099.30 5/27/1986|M 9 22 7.6 0

2-JMS099.30 5/27/1986|B 11 22 7.91 7.6 7.2 0

2-JMS099.30 6/9/1986(S 1 27 7.84 6 6 0 1
2-JMS099.30 6/9/1986 |M 3 27 5.8 0

2-JMS099.30 6/9/1986 M 5 27 5.7 0

2-JMS099.30 6/9/1986 |M 7 27 5.7 0

2-JMS099.30 6/9/1986 (B 9 27 7.9 5.7 5 0

2-JMS099.30 6/24/1986|S 1 27 7.88 6.3 5.5 0 0.8
2-JMS099.30 6/24/1986|M 3 27 6 0

2-JMS099.30 6/24/1986|M 5 27 5.7 0

2-JMS099.30 6/24/1986|M 7 27 55 0

2-JMS099.30 6/24/1986|M 9 27 5.7 0

2-JMS099.30 6/24/1986|B 10 27 7.81 5.7 5.2 0

2-JMS099.30 7/8/1986(S 1 27 7.68 7.56 8.5 0 0.9
2-JMS099.30 7/8/1986(M 3 26.7 7 0

2-JMS099.30 7/8/1986(M 5 26.7 6.97 0

2-JMS099.30 7/8/1986(M 7 26.6 6.84 0

2-JMS099.30 7/8/1986(B 9 26.6 8.23 6.76 4.6 0

2-JMS099.30 7/22/1986|S 1 30.5 8.02 6.4 6.3 0 1.2
2-JMS099.30 7/22/1986|M 3 30.5 6.1 0

2-JMS099.30 7/22/1986|M 5 30.5 5.8 0

2-JMS099.30 7/22/1986|M 7 30.5 5.8 0

2-JMS099.30 7/22/1986|M 9 30.5 5.8 0

2-JMS099.30 7/22/1986|B 11 30.5 7.86 5.7 55 0

2-JMS099.30 8/6/1986(S 1 30 7.83 6.9 0 1
2-JMS099.30 8/6/1986(M 3 30 0

2-JMS099.30 8/6/1986(M 5 30 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 8/6/1986 (M 7 29.5 0

2-JMS099.30 8/6/1986 (M 9 29.5 0

2-JMS099.30 8/6/1986(B 10 29.5 7.76 5 0 1
2-JMS099.30 8/20/1986|S 1 27 7.35 5.1 5 0 0.8
2-JMS099.30 8/20/1986|M 3 27 5.1 0

2-JMS099.30 8/20/1986|M 5 27 5 0

2-JMS099.30 8/20/1986|M 7 27 5 0

2-JMS099.30 8/20/1986|M 9 27 5 0

2-JMS099.30 8/20/1986|M 11 27 5 0

2-JMS099.30 8/20/1986|B 12 27 7.4 5 5.3 0

2-JMS099.30 9/9/1986(S 1 24 8.1 8 7.8 0 1.4
2-JMS099.30 9/9/1986 (M 3 23.5 7.7 0

2-JMS099.30 9/9/1986 (M 5 23.5 7.7 0

2-JMS099.30 9/9/1986 (M 7 23.5 7.7 0

2-JMS099.30 9/9/1986 (M 9 23.5 7.8 0

2-JMS099.30 9/9/1986(B 10 23.5 7.96 7.8 7.2 0

2-JMS099.30 9/23/1986|S 1 21.7 8.07 8.7 0 1.2
2-JMS099.30 9/23/1986|M 3 216 0

2-JMS099.30 9/23/1986|M 5 214 0

2-JMS099.30 9/23/1986|M 7 213 0

2-JMS099.30 9/23/1986|M 9 213 0

2-JMS099.30 9/23/1986|B 10 21.3 8.19 7.3 0

2-JMS099.30 10/7/1986|S 1 25.6 7.82 4.9 6.5 0 1.2
2-JMS099.30 10/7/1986|M 3 254 46 0

2-JMS099.30 10/7/1986|M 5 254 46 0

2-JMS099.30 10/7/1986|M 7 254 46 0

2-JMS099.30 10/7/1986|M 9 254 46 0

2-JMS099.30 10/7/1986|B 11 254 7.83 4.6 6.2 0

2-JMS099.30 10/28/1986 (S 1 171 7.89 8 7.8 0

2-JMS099.30 10/28/1986 (M 3 171 7.9 0

2-JMS099.30 10/28/1986 (M 5 16.8 7.8 0

2-JMS099.30 10/28/1986 (M 7 16.8 7.8 0

2-JMS099.30 10/28/1986 (M 9 16.8 7.8 0

2-JMS099.30 10/28/1986(B 11 16.8 7.98 7.7 7.5

2-JMS099.30 11/25/1986 (S 1 8.5 8.07 11.2 0 1.6
2-JMS099.30 11/25/1986 (M 3 8.5 11.2 0

2-JMS099.30 11/25/1986 (M 5 8.5 11.2 0

2-JMS099.30 11/25/1986 (M 7 8 11.2 0

2-JMS099.30 11/25/1986 (M 9 8 11.1 0

2-JMS099.30 11/25/1986 (B 11 8 7.93 11.2 0

2-JMS099.30 12/22/1986|S 1 7.5 8.18 12.1 12.1 0 1.3
2-JMS099.30 12/22/1986(M 3 45 12.1 0

2-JMS099.30 12/22/1986(M 5 4.5 12.1 0

2-JMS099.30 12/22/1986(M 7 4.5 12.1 0

2-JMS099.30 12/22/1986(M 9 45 12.1 0

2-JMS099.30 12/22/1986|B 11 45 8.1 12.1 12.5 0

2-JMS099.30 1/5/1987(S 1 4 7.15 12.7 13 0 0.5
2-JMS099.30 1/5/1987|M 3 4 12.6 0

2-JMS099.30 1/5/1987|M 5 4 12.6 0

2-JMS099.30 1/5/1987|M 7 4 12.6 0

2-JMS099.30 1/5/1987|M 9 4 12.6 0

2-JMS099.30 1/5/1987|B 11 4 712 12.6 12.8 0

2-JMS099.30 3/4/1987(S 1 7.2 7.81 12.4 12.2 0 0.4
2-JMS099.30 3/4/1987 M 3 7.2 12.3 0

2-JMS099.30 3/4/1987 M 5 7.2 12.4 0

2-JMS099.30 3/4/1987 M 7 7.2 12.4 0

2-JMS099.30 3/4/1987 M 9 7.2 12.4 0

2-JMS099.30 3/4/1987 M 11 7.2 12.4 0

2-JMS099.30 3/4/1987(B 13 7.2 7.7 12.4 0

2-JMS099.30 3/18/1987(S 1 9.1 7.87 12.1 0 1.7
2-JMS099.30 3/18/1987(M 3 8.9 12.1 0

2-JMS099.30 3/18/1987(M 5 8.9 12.1 0

2-JMS099.30 3/18/1987(M 7 8.9 12.1 0

2-JMS099.30 3/18/1987(M 9 8.8 12.2 0

2-JMS099.30 3/18/1987(B 11 8.9 7.78 12.2 11.9 0

2-JMS099.30 4/8/1987(S 1 9.5 7.57 12.5 11.7 0 1.3
2-JMS099.30 4/8/1987|M 3 9.4 12.5 0

2-JMS099.30 4/8/1987|M 5 9.4 12.4 0

2-JMS099.30 4/8/1987|M 7 9.4 12.4 0

2-JMS099.30 4/8/1987|M 9 9.4 12.4 0

2-JMS099.30 4/8/1987(B 11 9.4 7.71 12.4 11.1 0

2-JMS099.30 4/14/1987|S 1 12 6.84 7.6 8.9 0 1
2-JMS099.30 4/14/1987|M 3 12 7.6 0

2-JMS099.30 4/14/1987|M 5 12 7.6 0

2-JMS099.30 4/14/1987|M 7 12 7.5 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 4/14/1987|M 9 12 75 0

2-JMS099.30 4/14/1987|B 11 12 7.02 75 8.2 0

2-JMS099.30 5/6/1987 (S 1 16.5 7.78 9.8 9.1 0 0.8
2-JMS099.30 5/6/1987 M 3 16.5 9.8 0

2-JMS099.30 5/6/1987 M 5 16.5 9.7 0

2-JMS099.30 5/6/1987 M 7 16.5 9.6 0

2-JMS099.30 5/6/1987 M 9 16.5 9.6 0

2-JMS099.30 5/6/1987 M 11 16.5 9.6 0

2-JMS099.30 5/6/1987(B 12 16.5 7.61 9.6 9.5 0

2-JMS099.30 5/18/1987|S 1 23.38 9.22 10 8.7 0 1.1
2-JMS099.30 5/18/1987|M 3 22.9 9.4 0

2-JMS099.30 5/18/1987|M 5 22.6 9.1 0

2-JMS099.30 5/18/1987|M 7 22.4 9.1 0

2-JMS099.30 5/18/1987|M 9 223 9 0

2-JMS099.30 5/18/1987|B 10 22 8.81 9 9.2 0

2-JMS099.30 6/1/1987(S 1 284 7.63 74 0

2-JMS099.30 6/1/1987|M 3 28 7.08 0

2-JMS099.30 6/1/1987|M 5 28 71 0

2-JMS099.30 6/1/1987|M 7 28 713 0

2-JMS099.30 6/1/1987|M 9 28 7.16 0

2-JMS099.30 6/1/1987(B 11 28 7.35 7.14 6.9 0

2-JMS099.30 6/15/1987|S 1 271 7.96 6.6 5.7 0 0.8
2-JMS099.30 6/15/1987|M 3 26.8 6.3 0

2-JMS099.30 6/15/1987|M 5 26.7 6.1 0

2-JMS099.30 6/15/1987|M 7 26.6 5.9 0

2-JMS099.30 6/15/1987|M 9 26.6 5.8 0

2-JMS099.30 6/15/1987|B 11 26.6 7.96 6.1 55 0

2-JMS099.30 6/29/1987|S 1 28 7.38 5.7 6.1 0 1
2-JMS099.30 6/29/1987|M 3 27.5 5.3 0

2-JMS099.30 6/29/1987|M 5 27.5 5.3 0

2-JMS099.30 6/29/1987|M 7 27.5 5.3 0

2-JMS099.30 6/29/1987|M 9 27.5 5.3 0

2-JMS099.30 6/29/1987|B 11 27.5 74 5.3 4.9 0

2-JMS099.30 7/13/1987|S 1 32 8.24 5.8 5.7 0 1.2
2-JMS099.30 7/13/1987|M 3 315 54 0

2-JMS099.30 7/13/1987|M 5 31 5.3 0

2-JMS099.30 7/13/1987|M 7 31 5.3 0

2-JMS099.30 7/13/1987|M 9 31 5.3 0

2-JMS099.30 7/13/1987|B 11 31 8.2 52 5.2 0

2-JMS099.30 8/11/1987|S 1 30.8 7.47 6.2 0 1
2-JMS099.30 8/11/1987|M 3 29.9 5.87 0

2-JMS099.30 8/11/1987|M 5 29.8 5.76 0

2-JMS099.30 8/11/1987|M 7 29.8 5.75 0

2-JMS099.30 8/11/1987|B 9 29.8 8.28 5.66 5.3 0

2-JMS099.30 8/25/1987|S 1 27.7 7.78 4 3.9 0 0.9
2-JMS099.30 8/25/1987|M 3 27.7 3.8 0

2-JMS099.30 8/25/1987|M 5 27.7 3.9 0

2-JMS099.30 8/25/1987|M 7 27.7 3.9 0

2-JMS099.30 8/25/1987|M 9 276 3.9 0

2-JMS099.30 8/25/1987|B 11 27.6 8.28 3.8 4 0

2-JMS099.30 10/8/1987]|S 1 173 7.38 8.4 8.9 0 0.8
2-JMS099.30 10/8/1987|M 3 173 8.4 0

2-JMS099.30 10/8/1987|M 5 17.2 8.4 0

2-JMS099.30 10/8/1987|M 7 17.2 8.4 0

2-JMS099.30 10/8/1987|B 9 17.2 7.38 8.4 8.6 0

2-JMS099.30 10/27/1987(S 1 14.4 9.8 0 1.1
2-JMS099.30 10/27/1987 (M 3 14.4 9.5 0

2-JMS099.30 10/27/1987 (M 5 14.4 9.4 0

2-JMS099.30 10/27/1987 (M 7 14.4 9.4 0

2-JMS099.30 10/27/1987 (M 9 14.4 9.5 0

2-JMS099.30 10/27/1987(B 10 14.4 9.5 0

2-JMS099.30 11/9/1987|S 1 14 7.7 8.8 8.7 0 1
2-JMS099.30 11/9/1987|M 3 14 8.7 0

2-JMS099.30 11/9/1987|M 5 14 8.8 0

2-JMS099.30 11/9/1987|M 7 14 8.7 0

2-JMS099.30 11/9/1987|M 9 14 8.7 0

2-JMS099.30 11/9/1987|B 10 14 7.87 8.7 8.8 0

2-JMS099.30 3/7/1988(S 1

2-JMS099.30 5/16/1988|S 11

2-JMS099.30 6/29/1988|S 1 25.5 7.83 5.01 0 0.6
2-JMS099.30 6/29/1988|M 3 25.5 5.02 0

2-JMS099.30 6/29/1988|M 5 25.5 4.78 0

2-JMS099.30 6/29/1988|M 7 253 5 0

2-JMS099.30 6/29/1988|B 8 254 7.83 5.03 0

2-JMS099.30 7/18/1988|S 1 30 7.47 6.9 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 7/18/1988|M 3 30 4.8 0

2-JMS099.30 7/18/1988|M 5 30 45 0

2-JMS099.30 7/18/1988|M 7 30 43 0

2-JMS099.30 7/18/1988|M 9 30 44 0

2-JMS099.30 7/18/1988|B 11 30 7.54 43 0

2-JMS099.30 8/1/1988(S 1 28.4 7.38 6.47 0 0.7
2-JMS099.30 8/1/1988(M 3 28.3 6.45 0

2-JMS099.30 8/1/1988(M 5 28.2 6.2 0

2-JMS099.30 8/1/1988(M 7 28.1 6.1 0

2-JMS099.30 8/1/1988(B 9 28 7.33 5.97 0

2-JMS099.30 8/15/1988|S 1 29.2 7.84 7.28 0 0.6
2-JMS099.30 8/15/1988|M 3 28.5 52 0

2-JMS099.30 8/15/1988|M 5 28.5 4.84 0

2-JMS099.30 8/15/1988|M 7 284 4.78 0

2-JMS099.30 8/15/1988|M 9 28.4 3.54 0

2-JMS099.30 8/15/1988|B 10 284 7.66 3.37 0

2-JMS099.30 9/12/1988|S 1 23.8 7.66 7.6 0 0.4
2-JMS099.30 9/12/1988|M 3 23.6 7.3 0

2-JMS099.30 9/12/1988|M 5 23.6 7.3 0

2-JMS099.30 9/12/1988|M 7 23.6 7.3 0

2-JMS099.30 9/12/1988|M 9 23.5 7.2 0

2-JMS099.30 9/12/1988|B 11 23.5 75 7.2 0

2-JMS099.30 9/27/1988|S 1 23.7 7.38 6.1 0 1
2-JMS099.30 9/27/1988|M 3 23.6 5.9 0

2-JMS099.30 9/27/1988|M 5 23.6 5.9 0

2-JMS099.30 9/27/1988|M 7 23.6 5.9 0

2-JMS099.30 9/27/1988|M 9 23.6 5.8 0

2-JMS099.30 9/27/1988|B 11 23.6 7.31 5.8 0

2-JMS099.30 10/11/1988(S 1 174 7.57 7.91 0 0.9
2-JMS099.30 10/11/1988(M 3 17.3 7.9 0

2-JMS099.30 10/11/1988(M 5 17.3 7.92 0

2-JMS099.30 10/11/1988(M 7 17.3 7.89 0

2-JMS099.30 10/11/1988(B 9 17.3 7.89

2-JMS099.30 10/26/1988(S 1 14 7.58 8.33 0 0.6
2-JMS099.30 10/26/1988(M 3 14 8.28 0

2-JMS099.30 10/26/1988(M 5 13.9 8.31 0

2-JMS099.30 10/26/1988(M 7 13.9 8.31 0

2-JMS099.30 10/26/1988(M 9 13.9 8.76 0

2-JMS099.30 10/26/1988(B 11 13.9 7.44 8.4 0

2-JMS099.30 11/14/1988(S 1 12 7.52 9.92 0 0.7
2-JMS099.30 11/14/1988(M 3 11.9 9.94 0

2-JMS099.30 11/14/1988(M 5 11.8 9.91 0

2-JMS099.30 11/14/1988(M 7 11.8 9.9 0

2-JMS099.30 11/14/1988(M 9 11.8 9.9 0

2-JMS099.30 11/14/1988(B 11 11.8 7.49 9.91 0

2-JMS099.30 12/20/1988(S 1 3.13 8.02 13.52 0 0.7
2-JMS099.30 12/20/1988(M 3 3.05 13.72 0

2-JMS099.30 12/20/1988(M 5 3.05 13.66 0

2-JMS099.30 12/20/1988(M 7 2.98 13.69 0

2-JMS099.30 12/20/1988(M 9 2.97 13.65 0

2-JMS099.30 12/20/1988(B 11 2.94 7.64 13.68 0

2-JMS099.30 1/11/1989|S 1 6.12 7.45 12 0 1.3
2-JMS099.30 1/11/1989|M 3 6.1 12 0

2-JMS099.30 1/11/1989|M 5 6.09 11.95 0

2-JMS099.30 1/11/1989|M 7 6.07 11.96 0

2-JMS099.30 1/11/1989|M 9 6.03 11.99 0

2-JMS099.30 1/11/1989|B 11 6.02 7.45 12.01 0

2-JMS099.30 2/8/1989(S 1 6.87 7.59 11.84 0 1.4
2-JMS099.30 2/8/1989|M 3 6.85 11.86 0

2-JMS099.30 2/8/1989|M 5 6.84 11.86 0

2-JMS099.30 2/8/1989|M 7 6.84 11.81 0

2-JMS099.30 2/8/1989|M 9 6.84 11.81 0

2-JMS099.30 2/8/1989(B 11 6.85 7.59 11.8 0

2-JMS099.30 3/15/1989|S 1 8.26 7.22 11.63 0 0.7
2-JMS099.30 3/15/1989|M 3 8.14 11.63 0

2-JMS099.30 3/15/1989|M 5 8.09 11.64 0

2-JMS099.30 3/15/1989|M 7 8.05 11.67 0

2-JMS099.30 3/15/1989|M 9 8.04 11.63 0

2-JMS099.30 3/15/1989|M 11 8.08 11.54 0

2-JMS099.30 3/15/1989|B 12 8.04 7.28 11.68 0

2-JMS099.30 3/28/1989(S 1 13.03 7.37 10.4 0 0.6
2-JMS099.30 3/28/1989(M 3 12.94 10.4 0

2-JMS099.30 3/28/1989|M 5 12.95 10.41 0

2-JMS099.30 3/28/1989|M 7 12.88 10.41 0

2-JMS099.30 3/28/1989(B 9 12.81 7.37 10.4 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 4/13/1989|S 1 12.12 7.13 10.52 0 1
2-JMS099.30 4/13/1989|M 3 11.99 10.52 0

2-JMS099.30 4/13/1989|M 5 11.97 10.49 0

2-JMS099.30 4/13/1989|M 7 11.89 10.49 0

2-JMS099.30 4/13/1989|M 9 11.78 10.49 0

2-JMS099.30 4/13/1989|B 10 11.68 7.21 10.49 0

2-JMS099.30 2/13/1990|S 1 9.25 74 11.23 0 0.3
2-JMS099.30 2/13/1990|M 3 9.24 11.18 0

2-JMS099.30 2/13/1990|M 5 9.22 11.19 0

2-JMS099.30 2/13/1990|M 7 9.24 11.19 0

2-JMS099.30 2/13/1990|M 9 9.27 11.17 0

2-JMS099.30 2/13/1990|B 10 9.31 7.43 11.02 0

2-JMS099.30 3/13/1990(S 1 15.18 7.95 10.21 0 1.4
2-JMS099.30 3/13/1990|M 3 14.83 10.16 0

2-JMS099.30 3/13/1990|M 5 14.86 10.15 0

2-JMS099.30 3/13/1990|M 7 14.88 10.17 0

2-JMS099.30 3/13/1990|M 9 14.94 10.15 0

2-JMS099.30 3/13/1990(B 11 14.9 7.72 10.1 0

2-JMS099.30 3/28/1990(S 1 11.73 7.44 10.6 0 0.8
2-JMS099.30 3/28/1990(M 3 11.66 10.6 0

2-JMS099.30 3/28/1990|M 5 11.74 10.65 0

2-JMS099.30 3/28/1990|M 7 11.63 10.61 0

2-JMS099.30 3/28/1990|M 9 11.63 10.63 0

2-JMS099.30 3/28/1990|B 11 11.58 743 10.65 0

2-JMS099.30 4/10/1990|S 1 12.11 7.15 10.58 0 0.6
2-JMS099.30 4/10/1990|M 3 12.09 10.57 0

2-JMS099.30 4/10/1990|M 5 12.09 10.53 0

2-JMS099.30 4/10/1990|M 7 12.06 10.55 0

2-JMS099.30 4/10/1990|M 9 12.09 10.54 0

2-JMS099.30 4/10/1990|B 10 12.08 7.16 10.45 0

2-JMS099.30 4/25/1990|S 1 20.07 7.5 8.62 0 1
2-JMS099.30 4/25/1990|M 3 20.01 8.66 0

2-JMS099.30 4/25/1990|M 5 19.99 8.71 0

2-JMS099.30 4/25/1990|M 7 19.99 8.71 0

2-JMS099.30 4/25/1990|M 9 20 8.7 0

2-JMS099.30 4/25/1990|B 11 20 7.49 8.71 0

2-JMS099.30 5/9/1990(S 1 21.95 7.6 8.12 0 0.9
2-JMS099.30 5/9/1990(M 3 21.85 8.11 0

2-JMS099.30 5/9/1990(M 5 21.83 8.12 0

2-JMS099.30 5/9/1990(M 7 21.78 8.13 0

2-JMS099.30 5/9/1990(M 9 21.74 8.16 0

2-JMS099.30 5/9/1990(B 11 21.63 7.5 8.19 0

2-JMS099.30 5/31/1990(S 1 17.94 717 9.13 0 0.3
2-JMS099.30 5/31/1990|M 3 17.94 9.13 0

2-JMS099.30 5/31/1990|M 5 17.95 9.16 0

2-JMS099.30 5/31/1990|M 7 17.96 9.15 0

2-JMS099.30 5/31/1990|M 9 17.92 9.16 0

2-JMS099.30 5/31/1990|M 11 17.94 9.13 0

2-JMS099.30 5/31/1990|B 12 17.94 7.3 9.15 0

2-JMS099.30 6/14/1990|S 1 24.69 7.37 8.21 0 1
2-JMS099.30 6/14/1990|M 3 24.33 7.97 0

2-JMS099.30 6/14/1990|M 5 24.24 7.88 0

2-JMS099.30 6/14/1990|M 7 24.22 7.91 0

2-JMS099.30 6/14/1990|M 9 24.24 7.9 0

2-JMS099.30 6/14/1990|B 11 24.25 7.39 7.87 0

2-JMS099.30 6/27/1990|S 1 28 7.25 6.9 0

2-JMS099.30 6/27/1990|M 3 27.74 6.7 0

2-JMS099.30 6/27/1990|M 5 27.73 6.67 0

2-JMS099.30 6/27/1990|M 7 27.68 6.66 0

2-JMS099.30 6/27/1990|M 9 27.66 6.64 0

2-JMS099.30 6/27/1990|B 11 27.66 7.3 6.61 0

2-JMS099.30 7/10/1990(S 1 29.95 7.27 7.39 0 0.7
2-JMS099.30 7/10/1990|M 3 29.65 6.75 0

2-JMS099.30 7/10/1990|M 5 29.22 6.39 0

2-JMS099.30 7/10/1990|M 7 29.2 6.38 0

2-JMS099.30 7/10/1990|M 9 29.12 6.41 0

2-JMS099.30 7/10/1990|B 11 29.12 7.38 6.36 0

2-JMS099.30 7/24/1990(S 1 30.21 7.32 75 0 1.2
2-JMS099.30 7/24/1990|M 3 30.06 7.25 0

2-JMS099.30 7/24/1990|M 5 30.07 7.33 0

2-JMS099.30 7/24/1990|M 7 30.05 7.27 0

2-JMS099.30 7/24/1990|M 9 30.03 7.02 0

2-JMS099.30 7/24/1990|B 10 29.91 7.22 6.96 0

2-JMS099.30 8/7/1990(S 1 27.8 6.81 6.42 0 0.8
2-JMS099.30 8/7/1990(M 3 27.69 6.09 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 8/7/1990(M 5 27.54 6 0

2-JMS099.30 8/7/1990(M 7 27.46 6.08 0

2-JMS099.30 8/7/1990(M 9 274 6.14 0

2-JMS099.30 8/7/1990(B 11 27.42 6.95 6.46 0

2-JMS099.30 8/23/1990(S 1 27.47 6.97 5.79 0 1.1
2-JMS099.30 8/23/1990|M 3 27.23 5.8 0

2-JMS099.30 8/23/1990|M 5 27.01 5.72 0

2-JMS099.30 8/23/1990|M 7 26.79 5.8 0

2-JMS099.30 8/23/1990|M 9 26.75 5.92 0

2-JMS099.30 8/23/1990|M 11 26.71 6.07 0

2-JMS099.30 8/23/1990|B 12 26.73 7.03 6.26 0

2-JMS099.30 9/6/1990(S 1 27.96 7.12 7.08 0 1.4
2-JMS099.30 9/6/1990(M 3 27.86 6.79 0

2-JMS099.30 9/6/1990(M 5 27.79 6.73 0

2-JMS099.30 9/6/1990(M 7 27.82 6.78 0

2-JMS099.30 9/6/1990(M 9 27.8 6.73 0

2-JMS099.30 9/6/1990(B 11 27.78 7.16 6.72 0

2-JMS099.30 9/24/1990(S 1 22.25 7.4 8.86 0 1.3
2-JMS099.30 9/24/1990|M 3 21.9 7.92 0

2-JMS099.30 9/24/1990|M 5 21.77 7.73 0

2-JMS099.30 9/24/1990|M 7 21.76 7.71 0

2-JMS099.30 9/24/1990|M 9 21.76 7.66 0

2-JMS099.30 9/24/1990|B 11 21.74 7.65 0

2-JMS099.30 10/9/1990|S 1 23.06 7.08 7.79 0 1.3
2-JMS099.30 10/9/1990|M 3 22.8 7.35 0

2-JMS099.30 10/9/1990|M 5 22.45 7.14 0

2-JMS099.30 10/9/1990|M 7 22.45 7.09 0

2-JMS099.30 10/9/1990|M 9 22.46 7.1 0

2-JMS099.30 10/9/1990|B 11 22.48 7.24 7.08 0

2-JMS099.30 10/25/1990(S 1 15.94 7.27 9.2 0 0.1
2-JMS099.30 10/25/1990(M 3 15.94 9.21 0

2-JMS099.30 10/25/1990(M 5 15.94 9.23 0

2-JMS099.30 10/25/1990(M 7 15.94 9.19 0

2-JMS099.30 10/25/1990(M 9 15.95 9.15 0

2-JMS099.30 10/25/1990(B 11 15.95 7.29 9.11 0

2-JMS099.30 11/7/1990|S 1 14.88 71 9.42 0 1.1
2-JMS099.30 11/7/1990|M 3 14.86 9.43 0

2-JMS099.30 11/7/1990|M 5 14.77 9.41 0

2-JMS099.30 11/7/1990|M 7 14.77 9.42 0

2-JMS099.30 11/7/1990|M 9 14.8 9.4 0

2-JMS099.30 11/7/1990|B 11 14.8 71 9.45 0

2-JMS099.30 12/12/1990(S 1 6.57 7.04 12.85 0 2
2-JMS099.30 12/12/1990(M 3 6.57 12.86 0

2-JMS099.30 12/12/1990(M 5 6.56 12.85 0

2-JMS099.30 12/12/1990(M 7 6.56 13.1 0

2-JMS099.30 12/12/1990(M 9 6.53 13.06 0

2-JMS099.30 12/12/1990(B 10 6.56 7 13.1 0

2-JMS099.30 1/14/1991|S 1 6.35 7.14 11.81 0 0.2
2-JMS099.30 1/14/1991|M 3 6.35 12.17 0

2-JMS099.30 1/14/1991|B 10 6.36 7.2 12.12 0

2-JMS099.30 2/25/1991|S 1 7.36 7.25 12.21 0 1.1
2-JMS099.30 2/25/1991|M 3 7.32 12.29 0

2-JMS099.30 2/25/1991|M 5 7.33 12.3 0

2-JMS099.30 2/25/1991|M 7 7.34 12.36 0

2-JMS099.30 2/25/1991|M 9 7.33 12.47 0

2-JMS099.30 2/25/1991|B 11 7.36 7.24 12.57 0

2-JMS099.30 3/6/1991(S 1 10.05 7.11 11.09 0 0.1
2-JMS099.30 3/6/1991(M 3 10.06 11.09 0

2-JMS099.30 3/6/1991(M 5 10.06 11.08 0

2-JMS099.30 3/6/1991(M 7 10.07 11.17 0

2-JMS099.30 3/6/1991(M 9 10.08 11.25 0

2-JMS099.30 3/6/1991(B 11 10.08 71 11.43 0

2-JMS099.30 3/20/1991|S 1 10.19 6.94 10.88 0 0.5
2-JMS099.30 3/20/1991|M 3 10.19 10.89 0

2-JMS099.30 3/20/1991|M 5 10.15 10.91 0

2-JMS099.30 3/20/1991|M 7 10.16 10.89 0

2-JMS099.30 3/20/1991|M 9 10.17 10.89 0

2-JMS099.30 3/20/1991|B 10 10.18 6.95 10.88 0

2-JMS099.30 4/3/1991|S 1 11.47 6.86 11.17 0 0.4
2-JMS099.30 4/3/1991|M 3 11.46 11.18 0

2-JMS099.30 4/3/1991|M 5 11.46 11.24 0

2-JMS099.30 4/3/1991|M 7 11.48 11.27 0

2-JMS099.30 4/3/1991|M 9 11.48 11.33 0

2-JMS099.30 4/3/1991|B 10 11.48 6.84 11.38 0

2-JMS099.30 4/23/1991|S 1 14.06 6.99 10.13 0 1.3




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 4/23/1991|M 3 14 10.19 0
2-JMS099.30 4/23/1991|M 5 13.9 10.2 0
2-JMS099.30 4/23/1991|M 7 13.9 10.25 0
2-JMS099.30 4/23/1991|M 9 13.91 10.36 0
2-JMS099.30 4/23/1991|B 10 13.91 6.98 10.38 0
2-JMS099.30 5/2/1991(S 1 21.79 7.29 8.38 0 1.5
2-JMS099.30 5/2/1991(M 3 21.79 8.36 0
2-JMS099.30 5/2/1991(M 5 21.78 8.39 0
2-JMS099.30 5/2/1991(M 7 21.78 8.42 0
2-JMS099.30 5/2/1991(M 9 21.79 8.44 0
2-JMS099.30 5/2/1991(B 11 21.82 7.14 8.51 0
2-JMS099.30 5/16/1991|S 1 25.7 7.21 6.97 0
2-JMS099.30 5/16/1991|M 3 25.52 7 0
2-JMS099.30 5/16/1991|M 5 25.41 7.06 0
2-JMS099.30 5/16/1991|M 7 25.41 7.01 0
2-JMS099.30 5/16/1991|M 9 25.33 7.01 0
2-JMS099.30 5/16/1991|B 11 25.3 7.27 7.02 0
2-JMS099.30 6/13/1991|S 1 26.83 7.29 7.31 0 1
2-JMS099.30 6/13/1991|M 3 26.81 717 0
2-JMS099.30 6/13/1991|M 5 26.8 7.14 0
2-JMS099.30 6/13/1991|M 7 26.8 713 0
2-JMS099.30 6/13/1991|B 8 26.78 7.27 71 0
2-JMS099.30 6/27/1991|S 1 25.94 7.06 713 0 1
2-JMS099.30 6/27/1991|M 3 25.22 7.02 0
2-JMS099.30 6/27/1991|M 5 25.13 7.04 0
2-JMS099.30 6/27/1991|M 7 25.06 7.07 0
2-JMS099.30 6/27/1991|B 9 24.94 7.13 7.07 0
2-JMS099.30 7/16/1991(S 1 28.78 7.14 6.3 0 0.7
2-JMS099.30 7/16/1991|M 3 28.57 6.35 0
2-JMS099.30 7/16/1991|M 5 28.52 6.31 0
2-JMS099.30 7/16/1991|M 7 28.66 6.34 0
2-JMS099.30 7/16/1991|M 9 28.32 6.21 0
2-JMS099.30 7/16/1991|B 10 28.33 7.25 6.24 0
2-JMS099.30 7/30/1991|S 1 24.61 6.73 7.1 0 0.4
2-JMS099.30 7/30/1991|M 3 24.57 7.1 0
2-JMS099.30 7/30/1991|M 5 24.56 713 0
2-JMS099.30 7/30/1991|M 7 24.56 717 0
2-JMS099.30 7/30/1991|M 9 24.56 7.23 0
2-JMS099.30 7/30/1991|B 10 24.56 6.79 7.38 0
2-JMS099.30 8/13/1991|S 1 26.32 6.74 7.59 0 0.6
2-JMS099.30 8/13/1991|M 3 26.05 7.61 0
2-JMS099.30 8/13/1991|M 5 26.02 7.66 0
2-JMS099.30 8/13/1991|M 7 26.04 7.68 0
2-JMS099.30 8/13/1991|M 9 26.05 7.72 0
2-JMS099.30 8/13/1991|B 10 26.07 6.82 7.78 0
2-JMS099.30 8/27/1991|S 1 28.16 7.07 6.38 0 1.6
2-JMS099.30 8/27/1991|M 3 27.89 6.21 0
2-JMS099.30 8/27/1991|M 5 27.69 6.19 0
2-JMS099.30 8/27/1991|M 7 27.73 6.22 0
2-JMS099.30 8/27/1991|M 9 27.68 6.23 0
2-JMS099.30 8/27/1991|B 11 27.57 6.94 6.46 0
2-JMS099.30 9/12/1991|S 1 274 7.4 8.64 0 1
2-JMS099.30 9/12/1991|M 3 27.2 8.21 0
2-JMS099.30 9/12/1991|M 5 27.22 8.26 0
2-JMS099.30 9/12/1991|M 7 27.12 8.1 0
2-JMS099.30 9/12/1991|M 9 27.13 8.23 0
2-JMS099.30 9/12/1991|B 10 27.14 8.12 0
2-JMS099.30 10/1/1991|S 1 22.11 7.13 7.73 0 1
2-JMS099.30 10/1/1991|M 3 21.86 7.38 0
2-JMS099.30 10/1/1991|M 5 21.72 7.35 0
2-JMS099.30 10/1/1991|M 7 21.67 7.3 0
2-JMS099.30 10/1/1991|B 9 21.69 7.21 7.3 0
2-JMS099.30 10/10/1991(S 1 21 7.22 7.34 0 1.1
2-JMS099.30 10/10/1991(M 3 20.92 7.37 0
2-JMS099.30 10/10/1991(M 5 20.8 7.73 0
2-JMS099.30 10/10/1991(M 7 20.72 7.96 0
2-JMS099.30 10/10/1991(M 9 20.69 7.86 0
2-JMS099.30 10/10/1991(B 11 20.7 7.21 8.13 0
2-JMS099.30 10/28/1991(S 1 10 6.94 8 0 1.4
2-JMS099.30 10/28/1991(M 3 18.2 8.05 0
2-JMS099.30 10/28/1991(M 5 18.19 8.09 0
2-JMS099.30 10/28/1991(M 7 18.19 8.14 0
2-JMS099.30 10/28/1991(M 9 18.2 8.22 0
2-JMS099.30 10/28/1991(B 11 18.17 7.02 8.29 0
2-JMS099.30 11/18/1991(S 1 9.9 7.34 10.52 0 1.4




Station ID Collection Date |Depth Desc Temp Celcius [Field Ph (Do Probe |Do Winkler |Fdt Do Optical |Salinity |Secchi Depth
2-JMS099.30 11/18/1991(M 3 9.72 10.78 0

2-JMS099.30 11/18/1991(M 5 9.67 10.88 0

2-JMS099.30 11/18/1991(M 7 9.64 10.95 0

2-JMS099.30 11/18/1991(M 9 9.64 11.11 0

2-JMS099.30 11/18/1991(B 0 9.64 7.55 11.45 0

2-JMS099.30 12/11/1991(S 1 9.91 7.12 10.41 0 0.7
2-JMS099.30 12/11/1991(M 3 9.86 10.4 0

2-JMS099.30 12/11/1991(M 5 9.81 10.38 0

2-JMS099.30 12/11/1991(M 7 9.81 10.81 0

2-JMS099.30 12/11/1991(M 9 9.81 10.77 0

2-JMS099.30 12/11/1991(B 11 9.81 7.26 10.77 0

2-JMS099.30 1/9/1992|S 1 7 7.05 13.29 0 0.4
2-JMS099.30 1/9/1992|M 3 7 13.19 0

2-JMS099.30 1/9/1992|M 5 7 13.3 0

2-JMS099.30 1/9/1992|M 7 7 13.51 0

2-JMS099.30 1/9/1992|M 9 6.98 13.52 0

2-JMS099.30 1/9/1992|B 11 7 7.11 13.41 0

2-JMS099.30 2/10/1992|S 1 5.27 7.25 12.43 0 1.9
2-JMS099.30 2/10/1992|M 3 5.26 12.43 0

2-JMS099.30 2/10/1992|M 5 5.26 12.44 0

2-JMS099.30 2/10/1992|M 7 5.26 12.44 0

2-JMS099.30 2/10/1992|M 9 5.26 12.37 0

2-JMS099.30 2/10/1992|B 11 5.26 7.05 12.37 0

2-JMS099.30 3/24/1992(S 1 8.74 717 11.4 0 1.1
2-JMS099.30 3/24/1992|M 3 8.72 12.25 0

2-JMS099.30 3/24/1992|M 5 8.68 12.25 0

2-JMS099.30 3/24/1992|M 7 8.68 12.19 0

2-JMS099.30 3/24/1992|M 9 8.68 12.19 0

2-JMS099.30 3/24/1992|B 10 8.68 7.14 12.14 0

2-JMS099.30 4/7/1992|S 1 10.76 7 11.16 0 1.5
2-JMS099.30 4/7/11992|M 3 10.72 11.13 0

2-JMS099.30 4/7/11992|M 5 10.74 11.25 0

2-JMS099.30 4/7/11992|M 7 10.74 11.36 0

2-JMS099.30 4/7/11992|M 9 10.76 11.84 0

2-JMS099.30 4/7/1992(B 11 10.81 6.85 11.8 0

2-JMS099.30 4/21/1992|S 1 19.78 7.48 8 0 1.3
2-JMS099.30 4/21/1992|M 3 19.77 7.98 0

2-JMS099.30 4/21/1992|M 5 19.77 7.91 0

2-JMS099.30 4/21/1992|M 7 19.74 7.95 0

2-JMS099.30 4/21/1992|M 9 19.73 7.88 0

2-JMS099.30 4/21/1992|B 11 19.75 7.43 7.95 0

2-JMS099.30 5/6/1992(S 1 18.03 7.39 8.71 0 1.5
2-JMS099.30 5/6/1992(M 3 18.01 8.72 0

2-JMS099.30 5/6/1992(M 5 17.99 8.72 0

2-JMS099.30 5/6/1992(M 7 17.98 8.72 0

2-JMS099.30 5/6/1992(M 9 17.97 8.73 0

2-JMS099.30 5/6/1992(M 11 17.96 8.73 0

2-JMS099.30 5/6/1992(B 12 17.95 7.22 8.74 0

2-JMS099.30 5/27/1992|S 1 19.39 7.33 8.39 0 1.6
2-JMS099.30 5/27/1992|M 3 19.3 8.35 0

2-JMS099.30 5/27/1992|M 5 19.27 8.37 0

2-JMS099.30 5/27/1992|M 7 19.26 8.37 0

2-JMS099.30 5/27/1992|M 9 19.26 8.37 0

2-JMS099.30 5/27/1992|M 19.27 8.36 0

2-JMS099.30 5/27/1992|B 19.29 7.19 8.39 0

2-JMS099.30 5/27/1992|S

2-JMS099.30 6/18/1992|S

2-JMS099.30 6/18/1992|S 24.34 7.73 8.16 0 1.2
2-JMS099.30 6/18/1992|M 3 24.05 8.06 0

2-JMS099.30 6/18/1992|M 5 23.94 8.04 0

2-JMS099.30 6/18/1992|M 7 23.86 8.01 0

2-JMS099.30 6/18/1992|M 9 23.83 7.99 0

2-JMS099.30 6/18/1992|B 11 23.77 7.54 7.98 0

2-JMS099.30 7/6/1992(S 1 27.95 7.66 7.28 0 1.3
2-JMS099.30 7/6/1992|M 3 27.91 7.29 0

2-JMS099.30 7/6/1992|M 5 27.87 7.31 0

2-JMS099.30 7/6/1992|M 7 27.85 7.3 0

2-JMS099.30 7/6/1992|M 9 27.85 7.32 0

2-JMS099.30 7/6/1992(B 11 27.84 7.5 7.34 0

2-JMS099.30 7/20/1992|S 1 30.58 7.2 6.37 0 1.2
2-JMS099.30 7/20/1992|M 3 304 6.15 0

2-JMS099.30 7/20/1992|M 5 30.25 5.89 0

2-JMS099.30 7/20/1992|M 7 30.21 6.22 0

2-JMS099.30 7/20/1992|B 9 30.22 71 6.25 0

2-JMS099.30 7/20/1992|S 0.3 30.5 7.2 6.3




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 9/1/1992(S 1 26.74 7.45 7.84 0 1.2
2-JMS099.30 9/1/1992(M 3 26.58 7.57 0

2-JMS099.30 9/1/1992(M 5 26.39 7.09 0

2-JMS099.30 9/1/1992(M 7 26.39 713 0

2-JMS099.30 9/1/1992(M 9 26.39 713 0

2-JMS099.30 9/1/1992(B 10 26.39 7.28 717 0

2-JMS099.30 9/1/1992(S 0.3

2-JMS099.30 10/8/1992|S 0.3

2-JMS099.30 10/8/1992|M 1 18.21 7.29 8.39 0 1.4
2-JMS099.30 10/8/1992|M 3 17.94 8.43 0

2-JMS099.30 10/8/1992|M 5 17.84 8.49 0

2-JMS099.30 10/8/1992|M 7 17.69 8.5 0

2-JMS099.30 10/8/1992|M 9 17.69 8.66 0

2-JMS099.30 10/8/1992|M 11 17.65 8.73 0

2-JMS099.30 10/8/1992|B 12 17.66 7.29 8.87 0

2-JMS099.30 11/2/1992|S 1 14.91 7.15 9.22 0 1.6
2-JMS099.30 11/2/1992|M 3 14.9 9.22 0

2-JMS099.30 11/2/1992|M 5 14.9 9.22 0

2-JMS099.30 11/2/1992|M 7 14.9 9.27 0

2-JMS099.30 11/2/1992|M 9 14.9 9.27 0

2-JMS099.30 11/2/1992|B 11 14.91 7.08 9.35 0

2-JMS099.30 11/17/1992(S 1 9.43 7.48 11.35 0 0.5
2-JMS099.30 11/17/1992(M 3 9.4 11.37 0

2-JMS099.30 11/17/1992(M 5 9.38 11.33 0

2-JMS099.30 11/17/1992(M 7 9.36 11.35 0

2-JMS099.30 11/17/1992(M 9 9.31 11.37 0

2-JMS099.30 11/17/1992(B 11 9.35 7.45 11.42 0

2-JMS099.30 11/17/1992(S 0.3

2-JMS099.30 12/15/1992(S 1 5.18 7.26 12.78 0 0.3
2-JMS099.30 12/15/1992(M 3 5.18 12.79 0

2-JMS099.30 12/15/1992(M 5 5.18 12.86 0

2-JMS099.30 12/15/1992(M 7 5.19 12.86 0

2-JMS099.30 12/15/1992(M 9 5.18 12.92 0

2-JMS099.30 12/15/1992(B 11 5.19 7.19 12.95 0

2-JMS099.30 12/15/1992(S 0.3

2-JMS099.30 1/14/1993|S 1 6.62 7.49 12.06 0 0.8
2-JMS099.30 1/14/1993|M 3 6.62 12.12 0

2-JMS099.30 1/14/1993|M 5 6.62 12.12 0

2-JMS099.30 1/14/1993|M 7 6.62 12.12 0

2-JMS099.30 1/14/1993|M 9 6.62 12.19 0

2-JMS099.30 1/14/1993|B 11 6.63 7.47 12.37 0

2-JMS099.30 1/14/1993|S 0.3

2-JMS099.30 2/9/1993(S 1 5.14 7.43 13.27 0 1.9
2-JMS099.30 2/9/1993|M 3 5.07 13.33 0

2-JMS099.30 2/9/1993|M 5 5.06 13.34 0

2-JMS099.30 2/9/1993|M 7 5.05 13.43 0

2-JMS099.30 2/9/1993|M 9 5.02 13.5 0

2-JMS099.30 2/9/1993(B 10 5.02 7.29 13.6 0

2-JMS099.30 2/9/1993(S 0.3

2-JMS099.30 3/10/1993|S 1 7.68 7.21 11.85 0 0.4
2-JMS099.30 3/10/1993|M 3 7.67 11.87 0

2-JMS099.30 3/10/1993|M 5 7.66 11.94 0

2-JMS099.30 3/10/1993|M 7 7.67 11.93 0

2-JMS099.30 3/10/1993|M 9 7.69 12.02 0

2-JMS099.30 3/10/1993(B 11 7.7 6.9 12.2 0

2-JMS099.30 4/8/1993|S 1 10.69 7.2 11.04 0 0.9
2-JMS099.30 4/8/1993|M 3 10.67 11.04 0

2-JMS099.30 4/8/1993|M 5 10.7 11.03 0

2-JMS099.30 4/8/1993|M 7 10.69 11.04 0

2-JMS099.30 4/8/1993|M 9 10.71 11.13 0

2-JMS099.30 4/8/1993(B 11 10.74 71 11.2 0

2-JMS099.30 4/28/1993|S 1 16.1 7.32 9.65 0 1.1
2-JMS099.30 4/28/1993|M 3 16.05 9.63 0

2-JMS099.30 4/28/1993|M 5 15.92 9.64 0

2-JMS099.30 4/28/1993|M 7 15.94 9.68 0

2-JMS099.30 4/28/1993|M 9 15.97 9.7 0

2-JMS099.30 4/28/1993|B 11 15.97 7.25 9.82 0

2-JMS099.30 5/6/1993([S 1 21.38 7.49 8.63 0 1.4
2-JMS099.30 5/6/1993[(M 3 21.19 8.59 0

2-JMS099.30 5/6/1993 (M 5 21.12 8.59 0

2-JMS099.30 5/6/1993[(M 7 21.09 8.86 0

2-JMS099.30 5/6/1993[(M 9 21.07 8.86 0

2-JMS099.30 5/6/1993(B 11 21.07 7.33 8.93 0

2-JMS099.30 6/2/1993(S 1 23.9 7.28 7.63 0 1
2-JMS099.30 6/2/1993|M 3 23.91 7.62 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 6/2/1993|M 5 23.83 7.59 0

2-JMS099.30 6/2/1993|M 7 23.73 7.59 0

2-JMS099.30 6/2/1993|M 9 23.58 7.61 0

2-JMS099.30 6/2/1993(B 11 23.52 7.18 7.66 0

2-JMS099.30 6/2/1993(S 0.3

2-JMS099.30 6/7/1993[S 1 24.43 7.24 7.88 0 1.2
2-JMS099.30 6/7/1993|M 3 24.24 7.87 0

2-JMS099.30 6/7/1993|M 5 23.98 7.78 0

2-JMS099.30 6/7/1993|M 7 23.89 7.8 0

2-JMS099.30 6/7/1993|M 9 23.86 7.85 0

2-JMS099.30 6/7/1993|B 10 23.83 7.11 7.91 0

2-JMS099.30 6/22/1993|S 1 29.83 7.6 7.23 0 1.3
2-JMS099.30 6/22/1993|M 3 29.78 7.26 0

2-JMS099.30 6/22/1993|M 5 29.75 7.25 0

2-JMS099.30 6/22/1993|M 7 29.56 7.18 0

2-JMS099.30 6/22/1993|M 9 29.56 7.15 0

2-JMS099.30 6/22/1993|B 10 29.53 7.34 7.19 0

2-JMS099.30 7/7/1993[S 0.3

2-JMS099.30 7/7/1993[S 1 31.16 7.73 8.28 0 1.3
2-JMS099.30 7/7/1993|M 3 30.46 6.6 0

2-JMS099.30 7/7/1993|M 5 30.46 6.3 0

2-JMS099.30 7/7/1993|M 7 30.48 6.34 0

2-JMS099.30 7/7/1993|M 9 30.48 6.41 0

2-JMS099.30 7/7/1993(B 11 30.49 7.22 6.35 0

2-JMS099.30 7/21/1993|B 1

2-JMS099.30 7/21/1993|S 1 30.56 7.36 6.95 0 0.9
2-JMS099.30 7/21/1993|M 3 30.27 6.4 0

2-JMS099.30 7/21/1993|M 5 30.11 6.25 0

2-JMS099.30 7/21/1993|M 7 30.1 6.38 0

2-JMS099.30 7/21/1993|M 9 30.07 6.33 0

2-JMS099.30 7/21/1993|M 11 30.04 7.19 6.35 0

2-JMS099.30 7/21/1993|S 0.3

2-JMS099.30 8/4/1993(S 1 29.14 7.43 6.88 0 1.3
2-JMS099.30 8/4/1993[(M 3 29.13 6.85 0

2-JMS099.30 8/4/1993[(M 5 29.09 6.79 0

2-JMS099.30 8/4/1993[(M 7 29.05 6.74 0

2-JMS099.30 8/4/1993[(M 9 29.04 6.73 0

2-JMS099.30 8/4/1993(B 11 29.01 7.34 6.74 0

2-JMS099.30 8/4/1993(S 0.3

2-JMS099.30 8/18/1993|S 1 29.24 7.32 7.58 1.1
2-JMS099.30 8/18/1993|M 3 29.15 742

2-JMS099.30 8/18/1993|M 5 28.99 7.27

2-JMS099.30 8/18/1993|M 7 28.82 71

2-JMS099.30 8/18/1993|M 9 28.71 6.94

2-JMS099.30 8/18/1993|B 11 28.67 7.09 6.8

2-JMS099.30 8/18/1993|S 0.3

2-JMS099.30 8/18/1993|B 1

2-JMS099.30 9/2/1993(S 1 31.44 7.64 7.55 0 1.1
2-JMS099.30 9/2/1993[(M 3 30.11 7.1 0

2-JMS099.30 9/2/1993[(M 5 30.86 71 0

2-JMS099.30 9/2/1993[(M 7 30.62 6.89 0

2-JMS099.30 9/2/1993(B 9 30.54 7.23 6.63 0

2-JMS099.30 9/20/1993|S 0.3

2-JMS099.30 9/20/1993|S 1 25.84 7.64 6.9 0 1.4
2-JMS099.30 9/20/1993|M 3 25.52 6.39 0

2-JMS099.30 9/20/1993|M 5 25.48 6.36 0

2-JMS099.30 9/20/1993|M 7 25.49 6.63 0

2-JMS099.30 9/20/1993|M 9 25.46 7.03 0

2-JMS099.30 9/20/1993|B 11 25.44 7.42 6.69 0

2-JMS099.30 10/5/1993|S 0.3

2-JMS099.30 10/5/1993|B 1

2-JMS099.30 10/5/1993|M 1 20.01 8.18 8.8 0 1.5
2-JMS099.30 10/5/1993|M 3 19.85 8.72 0

2-JMS099.30 10/5/1993|M 5 19.63 8.62 0

2-JMS099.30 10/5/1993|M 7 19.61 8.63 0

2-JMS099.30 10/5/1993|M 9 19.6 8.67 0

2-JMS099.30 10/5/1993|M 11 19.59 8.13 8.67 0

2-JMS099.30 11/17/1993(S 0.3

2-JMS099.30 11/17/1993(B 1

2-JMS099.30 12/2/1993|B 0.3

2-JMS099.30 12/2/1993|S 0.3

2-JMS099.30 12/2/1993|M 1 8.3 6.96 11.63 0 0.3
2-JMS099.30 12/2/1993|M 3 8.27 11.71 0

2-JMS099.30 12/2/1993|M 5 8.2 11.75 0

2-JMS099.30 12/2/1993|M 7 8.18 11.82 0




Station ID Collection Date |Depth Desc Temp Celcius [Field Ph (Do Probe |Do Winkler |Fdt Do Optical |Salinity |Secchi Depth

2-JMS099.30 12/2/1993|M 8.22 11.86 0

2-JMS099.30 12/2/1993|M 8.21 6.78 11.9 0

2-JMS099.30 2/17/1994|S 4.33 7.34 13.01 0 0.7
2-JMS099.30 2/17/1994|M 3 4.34 12.99 0

2-JMS099.30 2/17/1994|M 5 4.33 12.98 0

2-JMS099.30 2/17/1994|M 7 4.33 12.93 0

2-JMS099.30 2/17/1994|M 9 4.34 12.89 0

2-JMS099.30 2/17/1994|B 10 4.34 7.3 12.87 0

2-JMS099.30 3/21/1994(S 1 9.49 7.54 11.1 0 1.4
2-JMS099.30 3/21/1994|M 3 9.45 11.05 0

2-JMS099.30 3/21/1994|M 5 9.45 11.05 0

2-JMS099.30 3/21/1994|M 7 9.44 11.05 0

2-JMS099.30 3/21/1994|M 9 9.44 11.07 0

2-JMS099.30 3/21/1994(B 10 9.44 7.52 11.1 0

2-JMS099.30 4/14/1994|S 1 16.66 7.67 9.6 0 1.4
2-JMS099.30 4/14/1994|M 3 16.51 9.58 0

2-JMS099.30 4/14/1994|M 5 16.3 9.59 0

2-JMS099.30 4/14/1994|M 7 16.3 9.65 0

2-JMS099.30 4/14/1994|M 9 16.3 9.73 0

2-JMS099.30 4/14/1994|B 11 16.35 7.43 9.7 0

2-JMS099.30 5/23/1994|S 1 19.49 8.94 10.21 0 0.8
2-JMS099.30 5/23/1994|M 3 19.15 9.68 0

2-JMS099.30 5/23/1994|M 5 19.16 9.66 0

2-JMS099.30 5/23/1994|M 7 19.23 9.77 0

2-JMS099.30 5/23/1994|M 9 19.1 9.5 0

2-JMS099.30 5/23/1994|B 11 19.08 8.72 9.52 0

2-JMS099.30 6/9/1994(S 1 26.16 7.63 7.35 0 1
2-JMS099.30 6/9/1994 M 3 25.93 6.93 0

2-JMS099.30 6/9/1994 M 5 25.86 6.41 0

2-JMS099.30 6/9/1994 M 7 25.8 6.24 0

2-JMS099.30 6/9/1994 M 9 25.7 6.11 0

2-JMS099.30 6/9/1994 M 11 25.66 6.09 0

2-JMS099.30 6/9/1994(B 12 25.65 7.34 6.13 0

2-JMS099.30 6/28/1994|S 0.3 29.55 8.34 9.36

2-JMS099.30 7/7/1994(S 31.85 7.83 8.36 0 1
2-JMS099.30 7/7/1994|M 30.89 75 0

2-JMS099.30 7/7/1994|M 30.54 7.37 0

2-JMS099.30 7/7/1994|M 30.04 6.9 0

2-JMS099.30 7/7/1994|M 29.86 6.81 0

2-JMS099.30 7/7/1994|M 29.86 6.78 0

2-JMS099.30 7/7/1994(B 29.84 7.33 6.76 0

2-JMS099.30 7/14/1994|S 30.58 7.33 6.31

2-JMS099.30 7/28/1994|S 29.2 7.39 6.3

2-JMS099.30 8/11/1994|S 276 7.72 8.19 0 1.3
2-JMS099.30 8/11/1994|M 27.43 7.98 0

2-JMS099.30 8/11/1994|M 27.14 7.68 0

2-JMS099.30 8/11/1994|M 27.06 7.58 0

2-JMS099.30 8/11/1994|M 27.01 7.58 0

2-JMS099.30 8/11/1994|B 27 7.57 7.61 0

2-JMS099.30 8/18/1994|S 26.47 7.47 7.12

2-JMS099.30 8/30/1994|S 27.67 7.77 7.9

2-JMS099.30 9/8/1994(S 24.17 7.93 8.25 0

2-JMS099.30 9/8/1994(S 24.35 8.1 8.68 0 1.3
2-JMS099.30 9/8/1994 (M 24.28 8.33 0

2-JMS099.30 9/8/1994 (M 24.25 8.28 0

2-JMS099.30 9/8/1994 (M 24.23 8.28 0

2-JMS099.30 9/8/1994 (M 24.21 8.25 0

2-JMS099.30 9/8/1994(B 24.21 8.25 0

2-JMS099.30 9/13/1994|S 25.55 8.15 8.86

2-JMS099.30 9/26/1994|S 21.8 7.5 7.93

2-JMS099.30 10/12/1994(S 18.6 7.88 8.9

2-JMS099.30 10/17/1994(S 16.72 7.75 7.87

2-JMS099.30 10/17/1994(S 17.41 7.87 8.82

2-JMS099.30 10/17/1994 (M 16.94 8.71

2-JMS099.30 10/17/1994 (M 5 16.95 8.68

2-JMS099.30 10/17/1994 (M 7 16.73 8.47

2-JMS099.30 10/17/1994 (B 9 16.73 8.27

2-JMS099.30 10/25/1994 (S 0.3 17.16 7.71 9.22

2-JMS099.30 11/30/1994 (S 11 9.14 7.36 10.82 0

2-JMS099.30 11/30/1994 (S 1 9.3 7.38 10.88 0 1.3
2-JMS099.30 11/30/1994 (M 3 9.24 10.85 0

2-JMS099.30 11/30/1994 (M 5 9.19 10.84 0

2-JMS099.30 11/30/1994 (M 7 9.17 10.83 0

2-JMS099.30 11/30/1994 (B 9 9.12 10.82 0

2-JMS099.30 12/6/1994|S 10 9.12 7.55 10.51 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 12/6/1994|S 1 9.37 7.52 11.17 0 1.6
2-JMS099.30 12/6/1994|M 3 9.43 11.15 0

2-JMS099.30 12/6/1994|M 5 9.37 11.23 0

2-JMS099.30 12/6/1994|M 7 9.12 11.28 0

2-JMS099.30 12/6/1994|B 9 9.12 10.61 0

2-JMS099.30 1/25/1995|S 11 5.3 7.54 12.8 0

2-JMS099.30 1/25/1995|S 1 5.25 7.6 12.73 0 0.8
2-JMS099.30 1/25/1995|M 3 5.26 12.75 0

2-JMS099.30 1/25/1995|M 5 5.27 12.77 0

2-JMS099.30 1/25/1995|M 7 5.26 12.75 0

2-JMS099.30 1/25/1995|B 9 5.27 12.78 0

2-JMS099.30 2/27/1995|S 11 7.89 7.65 11.84 0

2-JMS099.30 2/27/1995|S 1 8.5 7.72 11.9 0 1.2
2-JMS099.30 2/27/1995|M 3 8.07 11.9 0

2-JMS099.30 2/27/1995|M 5 7.96 11.89 0

2-JMS099.30 2/27/1995|M 7 7.92 11.89 0

2-JMS099.30 2/27/1995|B 9 7.91 11.88 0

2-JMS099.30 3/23/1995|S 1 14.56 7.67 10.26 0 1.1
2-JMS099.30 3/23/1995|M 3 14.58 10.27 0

2-JMS099.30 3/23/1995|M 5 14.56 10.25 0

2-JMS099.30 3/23/1995|M 7 14.54 10.25 0

2-JMS099.30 3/23/1995|B 9 14.54 10.24 0

2-JMS099.30 3/23/1995|S 10 14.56 7.65 10.21 0

2-JMS099.30 4/18/1995|S 1 16.9 7.73 9.4 0 1.6
2-JMS099.30 4/18/1995|M 3 16.78 9.39 0

2-JMS099.30 4/18/1995|M 5 16.73 9.34 0

2-JMS099.30 4/18/1995|M 7 16.73 9.33 0

2-JMS099.30 4/18/1995|B 9 16.53 9.29 0

2-JMS099.30 4/18/1995|S 11 16.53 7.62 9.27 0

2-JMS099.30 5/3/1995(S 0.3 15.81 7.25 8.81

2-JMS099.30 5/18/1995|S 0.3 21.22 7.19 7.92

2-JMS099.30 5/23/1995|S 1 243 7.6 8.4 0 1.5
2-JMS099.30 5/23/1995|S 11 23.22 7.35 8.21 0

2-JMS099.30 6/1/1995(S 0.3 24.51 7.36 8.42

2-JMS099.30 6/20/1995|S 1 24.88 7.33 7.88 0 1
2-JMS099.30 6/20/1995|M 3 24.49 7.74 0

2-JMS099.30 6/20/1995|M 5 24.51 7.77 0

2-JMS099.30 6/20/1995|M 7 24.5 7.68 0

2-JMS099.30 6/20/1995|M 9 24.4 7.6 0

2-JMS099.30 6/20/1995|B 11 24.4 7.53 0

2-JMS099.30 6/20/1995|S 12 24.36 7.25 7.38 0

2-JMS099.30 7/18/1995|S 1 29.95 7.3 7.31 0 0.7
2-JMS099.30 7/18/1995|M 3 29.87 7.19 0

2-JMS099.30 7/18/1995|M 5 29.52 6.92 0

2-JMS099.30 7/18/1995|M 7 29.45 6.84 0

2-JMS099.30 7/18/1995|B 9 29.45 6.76 0

2-JMS099.30 7/18/1995|S 11 29.45 7.28 6.78 0

2-JMS099.30 7/31/1995|S 0.3 31.35 7.89 5.84 0

2-JMS099.30 8/23/1995|S 1 32.11 8.23 8.68 0 0.8
2-JMS099.30 8/23/1995|M 3 30.78 7.25 0

2-JMS099.30 8/23/1995|M 5 29.6 7.08 0

2-JMS099.30 8/23/1995|M 7 29.5 6.89 0

2-JMS099.30 8/23/1995|M 9 29.41 6.77 0

2-JMS099.30 8/23/1995|B 11 29.4 6.73 0

2-JMS099.30 8/23/1995|S 12 29.37 7.65 6.75 0

2-JMS099.30 8/28/1995|S 0.3 28.6 7.48 717

2-JMS099.30 9/11/1995|S 0.3 26.77 7.66 8.87

2-JMS099.30 9/20/1995|S 0.3

2-JMS099.30 9/21/1995|S 1 25.14 7.82 7.74 0 1.1
2-JMS099.30 9/21/1995|M 3 23.92 7.27 0

2-JMS099.30 9/21/1995|M 5 23.77 7.22 0

2-JMS099.30 9/21/1995|M 7 23.55 7.12 0

2-JMS099.30 9/21/1995|M 9 23.47 7.08 0

2-JMS099.30 9/21/1995|B 11 23.48 7.05 0

2-JMS099.30 9/21/1995|S 12 23.48 7.54 7.05 0

2-JMS099.30 10/5/1995|S 0.3 21.67 7.69 7.95

2-JMS099.30 10/19/1995(S 1 18.3 7.42 8.72 0 1.1
2-JMS099.30 10/19/1995(M 3 18.05 8.7 0

2-JMS099.30 10/19/1995(M 5 17.9 8.7 0

2-JMS099.30 10/19/1995(M 7 17.84 8.69 0

2-JMS099.30 10/19/1995(B 9 17.69 7.42 8.66 0

2-JMS099.30 10/19/1995(S 12

2-JMS099.30 10/24/1995(S 0.3 15.22 7.14 9.86

2-JMS099.30 11/20/1995(S 1 6.64 7.37 12.22 0 0.7
2-JMS099.30 11/20/1995(M 3 6.65 12.21 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 11/20/1995(M 5 6.65 12.24 0

2-JMS099.30 11/20/1995(M 7 6.63 12.25 0

2-JMS099.30 11/20/1995(B 9 6.63 12.25 0

2-JMS099.30 11/20/1995(S 11 6.61 7.36 11.75 0

2-JMS099.30 12/14/1995(S 1 2.82 7.33 13.61 0 1.3
2-JMS099.30 12/14/1995(M 3 2.82 13.58 0

2-JMS099.30 12/14/1995(M 5 2.82 13.57 0

2-JMS099.30 12/14/1995(M 7 2.8 13.52 0

2-JMS099.30 12/14/1995(B 9 2.8 13.52 0

2-JMS099.30 12/14/1995(S 10 2.81 7.33 13.52 0

2-JMS099.30 1/29/1996|S 11 4.32 7.27 13.28 0

2-JMS099.30 1/29/1996|S 1 4.33 7.29 13.11 0 0.1
2-JMS099.30 1/29/1996|M 3 4.33 13.2 0

2-JMS099.30 1/29/1996|M 5 4.33 13.25 0

2-JMS099.30 1/29/1996|M 7 4.33 13.27 0

2-JMS099.30 1/29/1996|B 9 4.35 13.3 0

2-JMS099.30 2/20/1996|S 1 3.86 7.43 13.36 0 0.9
2-JMS099.30 2/20/1996|M 3 3.81 13.4 0

2-JMS099.30 2/20/1996|M 5 3.81 13.4 0

2-JMS099.30 2/20/1996|M 7 3.81 13.4 0

2-JMS099.30 2/20/1996|B 9 3.81 13.43 0

2-JMS099.30 2/20/1996(S 11 3.78 7.39 13.5 0

2-JMS099.30 3/25/1996|S 10 8.75 7.22 11.45 0

2-JMS099.30 3/25/1996|S 1 8.81 7.24 11.63 0 0.5
2-JMS099.30 3/25/1996 |M 3 8.76 11.62 0

2-JMS099.30 3/25/1996 |M 5 8.75 11.57 0

2-JMS099.30 3/25/1996 |M 7 8.75 11.48 0

2-JMS099.30 3/25/1996|B 9 8.75 11.43 0

2-JMS099.30 4/29/1996|S 10 17.8 7.59 8.98 0

2-JMS099.30 4/29/1996|S 1 18.45 8.08 9.45 0 1.2
2-JMS099.30 4/29/1996|M 3 18.01 9.03 0

2-JMS099.30 4/29/1996|M 5 17.95 9.03 0

2-JMS099.30 4/29/1996|M 7 17.94 9 0

2-JMS099.30 4/29/1996|B 9 17.82 8.96 0

2-JMS099.30 5/6/1996 (S 0.3 22 8.82 8.62

2-JMS099.30 5/15/1996|S 10 19.83 7.88 9.74 0

2-JMS099.30 5/15/1996 (S 1 20.16 8.32 10.3 0 1.1
2-JMS099.30 5/15/1996 |M 3 20 10.17 0

2-JMS099.30 5/15/1996 |M 5 19.88 10.01 0

2-JMS099.30 5/15/1996 |M 7 19.86 9.94 0

2-JMS099.30 5/15/1996|B 9 19.83 9.85 0

2-JMS099.30 5/28/1996|S 0.3 19.89 743 8.86

2-JMS099.30 6/3/1996(S 0.3 2147 7.97 9.31

2-JMS099.30 6/12/1996|S 0.3 24.68 7.19 7.9

2-JMS099.30 6/18/1996|S 1 27.97 7.51 7.6 0 1
2-JMS099.30 6/18/1996|M 3 27.97 7.6 0

2-JMS099.30 6/18/1996|M 5 27.65 7.45 0

2-JMS099.30 6/18/1996|M 7 27.63 7.46 0

2-JMS099.30 6/18/1996|B 9 27.61 7.43 0

2-JMS099.30 6/18/1996|S 11 27.53 7.38 7.39

2-JMS099.30 6/18/1996|B 12 27.53 7.38 7.39 0

2-JMS099.30 7/1/1996(S 0.3 27.97 7.9 7.09

2-JMS099.30 7/15/1996|S 0.3 27.01 7.3 7.06

2-JMS099.30 7/23/1996|S 11 28.16 7.21 6.38 0

2-JMS099.30 7/23/1996|S 1 28.45 7.42 6.79 0 1.1
2-JMS099.30 7/23/1996|M 3 28.4 6.67 0

2-JMS099.30 7/23/1996|M 5 28.3 6.5 0

2-JMS099.30 7/23/1996|M 7 28.2 6.4 0

2-JMS099.30 7/23/1996|B 9 28.18 6.41 0

2-JMS099.30 8/1/1996 (S 0.3 28.05 7.49 6.94

2-JMS099.30 8/15/1996|S 0.3 24.91 7.41 7.91

2-JMS099.30 8/20/1996|S 1 27.32 7.55 7.47 0 1.3
2-JMS099.30 8/20/1996 |M 3 26.98 7.27 0

2-JMS099.30 8/20/1996 |M 5 26.97 7.27 0

2-JMS099.30 8/20/1996 |M 7 26.96 7.25 0

2-JMS099.30 8/20/1996 |M 9 26.96 7.25 0

2-JMS099.30 8/20/1996|B 11 26.96 7.24 0

2-JMS099.30 8/20/1996|S 12 26.95 7.47 7.24 0

2-JMS099.30 9/16/1996|S 0.3 22.25 7.62 8

2-JMS099.30 9/24/1996|S 12 20.41 7.69 8.54 0

2-JMS099.30 9/24/1996|S 1 20.87 7.78 8.62 0 0.9
2-JMS099.30 9/24/1996 |M 3 20.64 8.61 0

2-JMS099.30 9/24/1996 |M 5 20.52 8.58 0

2-JMS099.30 9/24/1996 |M 7 20.43 8.56 0

2-JMS099.30 9/24/1996 |M 9 20.4 8.54 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 9/24/1996 |B 11 204 8.54 0

2-JMS099.30 9/30/1996|S 0.3 21.74 7.92 8.1

2-JMS099.30 10/9/1996|S 0.3 15.82 7.34 9.23

2-JMS099.30 10/22/1996 (S 1 15.06 7.14 9.42 0 0.5
2-JMS099.30 10/22/1996 (M 3 14.54 9.44 0

2-JMS099.30 10/22/1996 (M 5 14.45 9.43 0

2-JMS099.30 10/22/1996 (M 7 14.45 9.4 0

2-JMS099.30 10/22/1996 (M 9 14.45 9.41 0

2-JMS099.30 10/22/1996 (B 11 14.45 9.41 0

2-JMS099.30 10/22/1996 (S 12 14.45 7.13 9.41 0

2-JMS099.30 10/30/1996 (S 0.3 17.11 7.88 10.05

2-JMS099.30 11/19/1996 (S 11 6.04 7.38 12.33 0

2-JMS099.30 11/19/1996 (S 1 6.04 7.44 12.33 0 2
2-JMS099.30 11/19/1996 (M 3 6.02 12.35 0

2-JMS099.30 11/19/1996 (M 5 6.02 12.33 0

2-JMS099.30 11/19/1996 (M 7 6.02 12.34 0

2-JMS099.30 11/19/1996 (B 9 6.04 12.33 0

2-JMS099.30 12/10/1996|S 12 5.14 6.98 12.4 0

2-JMS099.30 12/10/1996 (S 1 5.14 7.12 12.56 0 0.5
2-JMS099.30 12/10/1996 (M 3 5.14 12.57 0

2-JMS099.30 12/10/1996 (M 5 5.14 12.63 0

2-JMS099.30 12/10/1996 (M 7 5.14 12.61 0

2-JMS099.30 12/10/1996 (M 9 5.14 12.61 0

2-JMS099.30 12/10/1996 (B 11 5.14 12.47 0

2-JMS099.30 2/18/1997|S 3 5.71 13.58 0

2-JMS099.30 2/18/1997|M 5 5.69 13.66 0

2-JMS099.30 2/18/1997|M 7 5.69 13.67 0

2-JMS099.30 2/18/1997|M 9 5.69 13.73 0

2-JMS099.30 2/18/1997|B 11 5.71 7.24 14.08 0

2-JMS099.30 2/18/1997|S 1 5.74 7.24 13.57 0 0.6
2-JMS099.30 3/18/1997|S 10 10.07 7.65 11.28 0

2-JMS099.30 3/18/1997|S 1 10.15 7.71 11.09 0 1.1
2-JMS099.30 3/18/1997(M 3 10.14 11.1 0

2-JMS099.30 3/18/1997|M 5 10.09 11.13 0

2-JMS099.30 3/18/1997|M 7 10.07 11.15 0

2-JMS099.30 3/18/1997|B 9 10.07 11.24 0

2-JMS099.30 4/22/1997|S 1 14.04 7.61 9.75 0 1.2
2-JMS099.30 4/22/1997|M 3 14.01 9.73 0

2-JMS099.30 4/22/1997|M 5 13.99 9.73 0

2-JMS099.30 4/22/1997|M 7 13.98 9.74 0

2-JMS099.30 4/22/1997|B 9 13.98 9.76 0

2-JMS099.30 4/22/1997|S 10 13.98 7.5 9.78 0

2-JMS099.30 5/21/1997|S 0.3 22.1 7.34 7.18

2-JMS099.30 5/27/1997|S 0.3 21.94 7.32 7.02

2-JMS099.30 5/28/1997|S 1 21.72 7.27 713 0 1.5
2-JMS099.30 5/28/1997 |M 3 21.62 7.14 0

2-JMS099.30 5/28/1997 |M 5 21.57 7.15 0

2-JMS099.30 5/28/1997 |M 7 21.44 717 0

2-JMS099.30 5/28/1997 |M 9 21.28 7.15 0

2-JMS099.30 5/28/1997|B 11 21.27 7.16 0

2-JMS099.30 5/28/1997|S 12 21.27 7.23 719 0

2-JMS099.30 6/3/1997(S 0.3 22.37 7.07 6.92

2-JMS099.30 6/23/1997|S 0.3 28.76 7.76 6.8

2-JMS099.30 6/24/1997|S 1 30.26 7.93 6.76 0 1
2-JMS099.30 6/24/1997|M 3 29.37 6.31 0

2-JMS099.30 6/24/1997|M 5 29.35 6.31 0

2-JMS099.30 6/24/1997|M 7 29.31 6.31 0

2-JMS099.30 6/24/1997|B 9 29.31 6.32 0

2-JMS099.30 6/24/1997|S 10 29.31 7.7 6.33 0

2-JMS099.30 7/9/1997(S 0.3 29.33 7.67 6.87

2-JMS099.30 7/15/1997|S 1 30.53 8.45

2-JMS099.30 7/15/1997|S 11 28.91 7.6

2-JMS099.30 7/23/1997|S 0.3 293 7.42

2-JMS099.30 8/7/1997(S 0.3 28.42 7.47 6.27

2-JMS099.30 8/19/1997|S 1 30.83 7.49 6.58 0 1
2-JMS099.30 8/19/1997|S 11 30.3 7.38 6.25 0

2-JMS099.30 8/21/1997|S 0.3 29.6 7.38 6.7

2-JMS099.30 9/4/1997(S 0.3 26.36 7.75 7

2-JMS099.30 9/23/1997|S 1 24.74 7.76 7.67 0 1.1
2-JMS099.30 9/23/1997|S 11 24.46 7.59 7.37 0

2-JMS099.30 10/2/1997|S 0.3 21.31 7.66 8

2-JMS099.30 10/20/1997(S 0.3 16.89 7.61 8.51

2-JMS099.30 10/21/1997(S 1 16.12 7.68 9.02 0 1.2
2-JMS099.30 10/21/1997|B 3 16.07 9

2-JMS099.30 10/21/1997|S 9 16.07 7.67 9.04 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 11/18/1997(S 1 7.97 7.56 11.44 1.3
2-JMS099.30 11/18/1997(S 11 7.89 7.53 11.39

2-JMS099.30 12/10/1997(S 1 5.86 7.62 10.92 1.7
2-JMS099.30 12/10/1997 (M 3 5.86 10.9 0

2-JMS099.30 12/10/1997(B 5 5.86 10.9 0

2-JMS099.30 12/10/1997(S 7 5.95 7.61 10.88

2-JMS099.30 1/21/1998|S 1 5.56 7.81 11.16 0.5
2-JMS099.30 1/21/1998|M 3 5.56 11.18

2-JMS099.30 1/21/1998|M 5 5.55 11.19

2-JMS099.30 1/21/1998|M 7 5.56 11.16

2-JMS099.30 1/21/1998|M 9 5.57 11.17

2-JMS099.30 1/21/1998|B 11 5.57 11.2

2-JMS099.30 1/21/1998|S 12 5.56 7.8 11.25

2-JMS099.30 2/18/1998|S 1 7.24 7.2 11.96 0.2
2-JMS099.30 2/18/1998|M 3 7.24 11.96

2-JMS099.30 2/18/1998|M 5 7.24 11.96

2-JMS099.30 2/18/1998|M 7 7.24 11.95

2-JMS099.30 2/18/1998|M 9 7.24 11.97

2-JMS099.30 2/18/1998|B 11 7.24 11.96

2-JMS099.30 2/18/1998|S 12 7.24 7.2 12.03 0

2-JMS099.30 3/17/1998|S 1 6.93 7.57 12.85 1.1
2-JMS099.30 3/17/1998|M 3 6.93 12.83

2-JMS099.30 3/17/1998|B 5 6.91 12.84

2-JMS099.30 3/17/1998|S 7 6.91 7.57 12.81

2-JMS099.30 4/21/1998|S 1 14.58 7.43 10.9 0.3
2-JMS099.30 4/21/1998|M 3 14.57 10.9

2-JMS099.30 4/21/1998|M 5 14.57 10.9

2-JMS099.30 4/21/1998|B 7 14.57 10.9

2-JMS099.30 4/21/1998|S 9 14.57 10.9

2-JMS099.30 4/21/1998|B 10 14.57 74 10.9

2-JMS099.30 5/18/1998|S 0.3 22.17 7.87 8.46

2-JMS099.30 5/19/1998|S 1 23.27 7.74 8.56 0.8
2-JMS099.30 5/19/1998|M 3 22.96 8.46

2-JMS099.30 5/19/1998|M 5 22.71 8.46

2-JMS099.30 5/19/1998|B 7 22.68 8.47

2-JMS099.30 5/19/1998|S 9 22.66 7.66 8.52

2-JMS099.30 5/27/1998|S 0.3 24.21 8.35 8.61

2-JMS099.30 6/17/1998|S 0.3 25.75 7.66 7.53

2-JMS099.30 6/23/1998|S 14 27.28 7.78 7.69

2-JMS099.30 6/23/1998|S 1 28 8.14 8.75 0.7
2-JMS099.30 6/23/1998|M 3 27.73 8.68

2-JMS099.30 6/23/1998|M 5 27.56 8.03

2-JMS099.30 6/23/1998|M 7 27.43 7.98

2-JMS099.30 6/23/1998|M 9 27.34 7.8

2-JMS099.30 6/23/1998|M 11 27.31 7.73

2-JMS099.30 6/23/1998|B 13 27.79 7.69

2-JMS099.30 6/30/1998|S 0.3 29.45 75 6.94

2-JMS099.30 7/14/1998|S 0.3 284 7.75 8.5

2-JMS099.30 7/21/1998|S 1 33.07 8.6 8.9

2-JMS099.30 7/21/1998|M 3 31.02 745

2-JMS099.30 7/21/1998|M 5 30.65 7.25

2-JMS099.30 7/21/1998|M 7 30.39 7

2-JMS099.30 7/21/1998|M 9 30.04 6.75

2-JMS099.30 7/21/1998|B 11 30.02 6.68

2-JMS099.30 7/21/1998|S 12 30 8.01 6.65

2-JMS099.30 7/28/1998|S 0.3 29.73 7.8 7.62

2-JMS099.30 8/11/1998|S 0.3 28.61 7.66 7.21

2-JMS099.30 8/18/1998|S 10 28.3 7.62 6.43 0

2-JMS099.30 8/18/1998|S 1 28.73 7.73 6.8 1
2-JMS099.30 8/18/1998|M 3 28.66 6.82

2-JMS099.30 8/18/1998|M 5 28.44 6.71

2-JMS099.30 8/18/1998|M 7 28.31 6.57

2-JMS099.30 8/18/1998|B 9 28.3 6.49

2-JMS099.30 8/25/1998|S 0.3 28.26 8.13 74

2-JMS099.30 9/14/1998|S 0.3 28.45 8.3 9.37

2-JMS099.30 9/22/1998|S 1 28.75 7.87 71 0 0.8
2-JMS099.30 9/22/1998|M 3 28.4 6.85

2-JMS099.30 9/22/1998|M 5 28 6.64

2-JMS099.30 9/22/1998|M 7 27.95 6.55

2-JMS099.30 9/22/1998|B 9 27.88 6.59

2-JMS099.30 9/22/1998|S 11 27.79 7.69 6.48 0

2-JMS099.30 9/29/1998|S 0.3 28.91 8.24 8.31

2-JMS099.30 10/13/1998(S 0.3 20.28 7.86 8.4

2-JMS099.30 10/20/1998(S 9 19.92 7.7 8.2

2-JMS099.30 10/20/1998(S 1 20.75 7.76 8.47 0.8




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 10/20/1998(M 3 20.85 8.41

2-JMS099.30 10/20/1998(M 5 20.75 8.41

2-JMS099.30 10/20/1998(B 7 20.61 8.38

2-JMS099.30 10/26/1998(S 0.3 17.8 7.76 8.9

2-JMS099.30 11/18/1998(S 1 13.81 7.54 10.49 0.2 1.2
2-JMS099.30 11/18/1998(M 3 12.57 10.51 0.2

2-JMS099.30 11/18/1998(M 5 12.41 10.51 0.2

2-JMS099.30 11/18/1998(M 7 12.28 10.53 0.2

2-JMS099.30 11/18/1998(M 9 12.29 10.52 0.2

2-JMS099.30 11/18/1998(B 11 12.23 10.55 0.2

2-JMS099.30 11/18/1998(S 12 12.21 7.53 10.56 0.2

2-JMS099.30 12/15/1998(S 9 9.82 11.32

2-JMS099.30 12/15/1998(B 11 9.82 11.46

2-JMS099.30 12/15/1998(S 12 9.82 717 11.46

2-JMS099.30 12/15/1998(S 1 10.18 7.21 11.2 0.7
2-JMS099.30 12/15/1998(M 3 10 11.27

2-JMS099.30 12/15/1998(M 5 9.83 11

2-JMS099.30 12/15/1998(B 7 9.82 11.22

2-JMS099.30 1/19/1999|S 1 6.09 7.33 12.26 0.5
2-JMS099.30 1/19/1999|M 3 6.05 12.27

2-JMS099.30 1/19/1999|M 5 6.02 12.29

2-JMS099.30 1/19/1999|M 7 6 12.31

2-JMS099.30 1/19/1999|M 9 6 12.31

2-JMS099.30 1/19/1999|B 10 6.05 7.34 12.35

2-JMS099.30 2/23/1999|B 10 6.2 7.61 12.7

2-JMS099.30 2/23/1999|S 1 6.32 7.73 12.65 0 1.3
2-JMS099.30 2/23/1999|M 3 6.28 12.65

2-JMS099.30 2/23/1999|M 5 6.26 12.78

2-JMS099.30 2/23/1999|M 7 6.21 12.79

2-JMS099.30 2/23/1999|M 9 6.24 12.7

2-JMS099.30 3/23/1999|S 1 9.52 71 11.12 0.7
2-JMS099.30 3/23/1999|M 3 9.55 11.06

2-JMS099.30 3/23/1999|M 5 9.54 11.11

2-JMS099.30 3/23/1999|M 7 9.51 11.14

2-JMS099.30 3/23/1999|M 9 9.51 11.08

2-JMS099.30 3/23/1999|B 10

2-JMS099.30 4/20/1999|B 9 16.11 7.58 8.59 0.1

2-JMS099.30 4/20/1999|S 1 16.41 7.75 8.79 0.1 0.5
2-JMS099.30 4/20/1999|M 3 16.31 8.64 0.1

2-JMS099.30 4/20/1999|M 5 16.32 8.64 0.1

2-JMS099.30 4/20/1999|M 7 16.29 8.7 0.1

2-JMS099.30 5/11/1999|S 0.3

2-JMS099.30 5/20/1999|B 8 21.88 7.43 8

2-JMS099.30 5/20/1999|S 1 22.08 7.45 8

2-JMS099.30 5/20/1999|M 3 21.96 8

2-JMS099.30 5/20/1999|M 5 21.92 8.01

2-JMS099.30 5/20/1999|M 7 21.86 8

2-JMS099.30 5/25/1999|S 0.3 23.97 7.24 6.64

2-JMS099.30 6/7/1999(S 0.3 28.88 8.81 10.2

2-JMS099.30 6/21/1999|S 0.3 24.58 6.98 5.45

2-JMS099.30 6/22/1999|B 9 23.63 7.05 6.34 0

2-JMS099.30 6/22/1999|S 1 24.4 7.19 719 1.1
2-JMS099.30 6/22/1999|M 3 24.28 7.03

2-JMS099.30 6/22/1999|M 5 23.77 6.46

2-JMS099.30 6/22/1999|M 7 23.73 6.44

2-JMS099.30 7/7/1999(S 0.3 34.67 8.05 7.89

2-JMS099.30 7/20/1999|S 1 30.36 8.3 10.42 1
2-JMS099.30 7/20/1999|M 3 29.94 9.71

2-JMS099.30 7/20/1999|M 5 29.5 9.03

2-JMS099.30 7/20/1999|M 7 29.16 8.62

2-JMS099.30 7/20/1999|B 8 29.15 7.75 8.6

2-JMS099.30 7/21/1999|S 0.3 31.57 7.95 7.95

2-JMS099.30 8/10/1999|S 0.3 31.8 7.89 7.05

2-JMS099.30 8/17/1999|S 1 31.36 8.06 9.14 0.2 0.8
2-JMS099.30 8/17/1999|M 3 30.57 7.92 0.2

2-JMS099.30 8/17/1999|M 5 30.31 7.3 0.2

2-JMS099.30 8/17/1999|M 7 30.17 7.32 0.2

2-JMS099.30 8/17/1999|B 9 30.15 7.53 71 0.2

2-JMS099.30 8/31/1999|S 0.3 26.84 7.61 713 0

2-JMS099.30 9/13/1999|S 0.3 25.57 7.63 7.62

2-JMS099.30 9/21/1999|S 1 21.11 7.03 8.6 0

2-JMS099.30 9/21/1999|M 3 21.04 8.62 0

2-JMS099.30 9/21/1999|M 5 21.02 8.61 0

2-JMS099.30 9/21/1999|M 7 21.02 8.61 0

2-JMS099.30 9/21/1999|M 9 21.02 8.61 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 9/21/1999|B 11 21.02 7.02 8.61 0

2-JMS099.30 9/29/1999|S 0.3 22.15 7.28 8.3 0

2-JMS099.30 10/13/1999(S 0.3 18.98 7.41 8.79 0

2-JMS099.30 10/26/1999(S 0.3 13.98 7.54 10 0

2-JMS099.30 10/28/1999(B 9 13.89 7.61 9.3 0.1

2-JMS099.30 10/28/1999(S 1 13.89 7.64 14.24 0.1 1.4
2-JMS099.30 10/28/1999(M 3 13.96 9.41 0.1

2-JMS099.30 10/28/1999(M 5 13.84 9.43 0.1

2-JMS099.30 10/28/1999(M 7 13.8 9.36 0.1

2-JMS099.30 11/18/1999(S 1

2-JMS099.30 11/18/1999(M 3 11.69 9.75 0.1

2-JMS099.30 11/18/1999(M 5 11.63 9.7 0.1

2-JMS099.30 11/18/1999(M 7 11.63 9.77 0.1

2-JMS099.30 11/18/1999(M 9 11.61 9.72 0.1

2-JMS099.30 11/18/1999(B 10 11.62 7.68 9.78 0.1

2-JMS099.30 11/18/1999(S 1

2-JMS099.30 11/18/1999(S 1

2-JMS099.30 11/18/1999(S 1

2-JMS099.30 11/18/1999(S 1

2-JMS099.30 11/18/1999(S 1

2-JMS099.30 11/18/1999(S 1

2-JMS099.30 11/18/1999(S 1

2-JMS099.30 11/18/1999(S 1

2-JMS099.30 11/18/1999(S 1

2-JMS099.30 11/18/1999(S 1 11.8 7.7 9.8 0.1 1.8
2-JMS099.30 12/21/1999(B 7 7.23 7.35 11.43 0

2-JMS099.30 12/21/1999(S 1 7.27 7.36 11.55 0 0.7
2-JMS099.30 12/21/1999(M 3 7.27 11.63 0

2-JMS099.30 12/21/1999(M 5 7.27 11.71 0

2-JMS099.30 12/21/1999(S 0.1

2-JMS099.30 12/21/1999(B 0.5

2-JMS099.30 1/18/2000|B 10 4.08 7.36 12.94 0

2-JMS099.30 1/18/2000|S 1

2-JMS099.30 1/18/2000|M 3 4.07 12.36 0

2-JMS099.30 1/18/2000|M 5 4.08 12.45 0

2-JMS099.30 1/18/2000|M 7 4.07 12.66 0

2-JMS099.30 1/18/2000|M 9 4.07 12.72 0

2-JMS099.30 1/18/2000|S 0.1

2-JMS099.30 1/18/2000|B 0.5

2-JMS099.30 2/23/2000|B 11 7.33 7.35 11.97 0

2-JMS099.30 2/23/2000|S 1 7.35 7.45 11.93 0 0.4
2-JMS099.30 2/23/2000|M 3 7.33 11.93 0

2-JMS099.30 2/23/2000|M 5 7.33 11.95 0

2-JMS099.30 2/23/2000|M 7 7.32 11.97 0

2-JMS099.30 2/23/2000|M 9 7.32 11.99 0

2-JMS099.30 3/28/2000|B 10 14.01 7.27 9.49 0

2-JMS099.30 3/28/2000(S 0.1

2-JMS099.30 3/28/2000|M 0.5

2-JMS099.30 3/28/2000(S 1 14.02 7.32 9.54 0 0.8
2-JMS099.30 3/28/2000|M 1

2-JMS099.30 3/28/2000|M 1.5

2-JMS099.30 3/28/2000|B 2

2-JMS099.30 3/28/2000|M 3 14 9.52 0

2-JMS099.30 3/28/2000|M 5 14 9.49 0

2-JMS099.30 3/28/2000|M 7 14 9.49 0

2-JMS099.30 3/28/2000|M 9 13.99 9.48 0

2-JMS099.30 4/24/2000|B 12 16.31 7.18 9.22 0

2-JMS099.30 4/24/2000|S 1 16.32 7.26 9.15 0 0.5
2-JMS099.30 4/24/2000|M 3 16.31 9.14 0

2-JMS099.30 4/24/2000|M 5 16.32 9.14 0

2-JMS099.30 4/24/2000|M 7 16.33 9.18 0

2-JMS099.30 4/24/2000|M 9 16.33 9.15 0

2-JMS099.30 4/24/2000|M 11 16.33 9.23 0

2-JMS099.30 4/24/2000|S 0.1

2-JMS099.30 4/24/2000|M 0.5

2-JMS099.30 4/24/2000|M 1

2-JMS099.30 4/24/2000|B 1.5

2-JMS099.30 5/1/2000(S 0.3 17.49 7.48 9.44 0

2-JMS099.30 5/22/2000(S 0.3 241 712 6 0

2-JMS099.30 5/23/2000|B 7 23.2 7.3 5.3 0.1

2-JMS099.30 5/23/2000(S 1 23.34 7.29 6.3 0.1 1
2-JMS099.30 5/23/2000|M 3 233 6.06 0.1

2-JMS099.30 5/23/2000|M 5 23.28 5.6 0.1

2-JMS099.30 5/23/2000(S 0.1

2-JMS099.30 5/23/2000|M 0.5




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 5/23/2000|M 1

2-JMS099.30 5/23/2000|M 1.5

2-JMS099.30 5/23/2000|M 2

2-JMS099.30 5/23/2000|B 25

2-JMS099.30 6/5/2000(S 0.3 24.32 7.63 7.78 0
2-JMS099.30 6/20/2000|B 5 28.99 7.39 6.03 0.1
2-JMS099.30 6/20/2000|S 1 29.24 74 5.87 0.1
2-JMS099.30 6/20/2000|M 3 29.08 6.03 0.1
2-JMS099.30 6/22/2000|S 0.3

2-JMS099.30 6/22/2000|S 0.3 28.16 7.51 71 0
2-JMS099.30 7/11/2000(S 0.3 30.43 8.26 8.8 0
2-JMS099.30 7/18/2000|B 6 28.93 7.54 7.69 0.1
2-JMS099.30 7/18/2000(S 1 30.02 7 9.42 0.1 0.9
2-JMS099.30 7/18/2000|M 3 29.01 7.81 0.1
2-JMS099.30 7/18/2000|M 5 28.88 7.71 0.1
2-JMS099.30 7/18/2000(S 0.1

2-JMS099.30 7/18/2000|M 0.5

2-JMS099.30 7/18/2000|M 1

2-JMS099.30 7/18/2000|M 1.5

2-JMS099.30 7/18/2000|B 2

2-JMS099.30 7/26/2000(S 0.3 26.15 7.32 6.68 0
2-JMS099.30 8/7/2000(S 0.3 28.64 7.62 7.25 0
2-JMS099.30 8/22/2000|B 14 26.6 7.58 7.04 0
2-JMS099.30 8/22/2000(S 1 26.86 7.76 7.54 0 0.6
2-JMS099.30 8/22/2000|M 3 26.7 7.25 0
2-JMS099.30 8/22/2000|M 5 26.64 7.1 0
2-JMS099.30 8/22/2000|M 7 26.63 7.1 0
2-JMS099.30 8/22/2000(S 0.1

2-JMS099.30 8/22/2000|M 0.5

2-JMS099.30 8/22/2000|M 1

2-JMS099.30 8/22/2000|M 1.5

2-JMS099.30 8/22/2000|M 2

2-JMS099.30 8/22/2000|M 25

2-JMS099.30 8/22/2000|M 3

2-JMS099.30 8/22/2000|B 35

2-JMS099.30 8/23/2000(S 0.3 28.43 8.03 8.41

2-JMS099.30 9/13/2000(S 0.3 25.95 7.51 7.88 0
2-JMS099.30 9/26/2000|B 5 21.69 7.54 7.53 0.1
2-JMS099.30 9/26/2000(S 1 21.66 7.55 7.45 0.1 1.1
2-JMS099.30 9/26/2000|M 3 21.68 7.66 0.1
2-JMS099.30 9/26/2000(S 0.1

2-JMS099.30 9/26/2000|M 0.5

2-JMS099.30 9/26/2000|M 1

2-JMS099.30 9/26/2000|M 1.5

2-JMS099.30 9/26/2000|B 2

2-JMS099.30 10/2/2000|S 0.3 20.01 7.63 8.47 0
2-JMS099.30 10/16/2000(S 0.3 17.13 7.75 8.97 0
2-JMS099.30 10/24/2000(B 10 18.74 7.72 8.14 0
2-JMS099.30 10/24/2000(S 1 20.05 9.37 0 0.9
2-JMS099.30 10/24/2000(M 3 18.99 8.37 0
2-JMS099.30 10/24/2000(M 5 18.84 8.21 0
2-JMS099.30 10/24/2000(M 7 18.82 8.34 0
2-JMS099.30 10/24/2000(M 9 18.76 8.25 0
2-JMS099.30 10/24/2000(S 0.1

2-JMS099.30 10/24/2000(M 0.5

2-JMS099.30 10/24/2000(M 1

2-JMS099.30 10/24/2000(M 1.5

2-JMS099.30 10/24/2000(M 2

2-JMS099.30 10/24/2000(B 25

2-JMS099.30 10/30/2000(S 0.3 17.5 7.55 8.22 0
2-JMS099.30 11/28/2000(S 1 1
2-JMS099.30 11/28/2000(M 3

2-JMS099.30 11/28/2000(M 5

2-JMS099.30 11/28/2000(M 7

2-JMS099.30 11/28/2000(B 9

2-JMS099.30 11/28/2000(S 0.1

2-JMS099.30 1/23/2001|S 0.1

2-JMS099.30 1/23/2001|M 0.5

2-JMS099.30 1/23/2001|S 1 3.16 6.98 13.55 0 0.3
2-JMS099.30 1/23/2001|M 1

2-JMS099.30 1/23/2001|B 1.5

2-JMS099.30 1/23/2001|M 3 3.1 13.61 0
2-JMS099.30 1/23/2001|B 4 3.08 7 13.78 0
2-JMS099.30 2/20/2001|S 0.1

2-JMS099.30 2/20/2001|M 0.5




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 2/20/2001|M 1

2-JMS099.30 2/20/2001|S 1 8.52 7.49 11.53 0.1 0.8
2-JMS099.30 2/20/2001|M 1.5

2-JMS099.30 2/20/2001|M 2

2-JMS099.30 2/20/2001|M 25

2-JMS099.30 2/20/2001|B 3

2-JMS099.30 2/20/2001|M 3 8.26 11.53 0.1
2-JMS099.30 2/20/2001|M 5 8.11 11.51 0.1
2-JMS099.30 2/20/2001|M 7 7.98 11.52 0.1
2-JMS099.30 2/20/2001|M 9 7.76 11.43 0.1
2-JMS099.30 2/20/2001|B 10 7.96 7.6 11.56 0.1
2-JMS099.30 3/27/2001|S 0.1

2-JMS099.30 3/27/2001|M 0.5

2-JMS099.30 3/27/2001|S 1 9.31 6.86 12.18 0.1 0.5
2-JMS099.30 3/27/2001|M 1

2-JMS099.30 3/27/2001|M 1.5

2-JMS099.30 3/27/2001|B 2

2-JMS099.30 3/27/2001|M 3 9.28 12.26 0.1
2-JMS099.30 3/27/2001|M 5 9.21 12.28 0.1
2-JMS099.30 3/27/2001|M 7 9 12.36 0.1
2-JMS099.30 3/27/2001(B 8 8.98 6.67 12.6 0.1
2-JMS099.30 4/24/2001|S 1 19.57 7.97 9.63 0 0.7
2-JMS099.30 4/24/2001|M 3 19.44 9.37 0
2-JMS099.30 4/24/2001|M 5 19.44 9.33 0
2-JMS099.30 4/24/2001|M 7 19.42 9.36 0
2-JMS099.30 4/24/2001|M 9 19.4 9.31 0
2-JMS099.30 4/24/2001|B 10 19.4 7.9 9.39 0
2-JMS099.30 4/24/2001|S 0.1

2-JMS099.30 4/24/2001|M 0.5

2-JMS099.30 4/24/2001|M 1

2-JMS099.30 4/24/2001|M 1.5

2-JMS099.30 4/24/2001|M 2

2-JMS099.30 4/24/2001|M 25

2-JMS099.30 4/24/2001|B 3

2-JMS099.30 5/7/2001(S 0.3 24.21 8.64 10.31

2-JMS099.30 5/30/2001|S 0.3 19.2 7.4 9.1

2-JMS099.30 6/13/2001|S 0.3 28.02 8.43 9.47 0
2-JMS099.30 6/19/2001|S 0.1

2-JMS099.30 6/19/2001|M 0.5

2-JMS099.30 6/19/2001|S 1 28.43 8.28 9.14 0.1 0.8
2-JMS099.30 6/19/2001|M 1

2-JMS099.30 6/19/2001|M 1.5

2-JMS099.30 6/19/2001|M 2

2-JMS099.30 6/19/2001|M 25

2-JMS099.30 6/19/2001|M 3 27.82 8.06 0.1
2-JMS099.30 6/19/2001|B 35

2-JMS099.30 6/19/2001|M 5 27.57 7.83 0.1
2-JMS099.30 6/19/2001|M 7 27.49 7.66 0.1
2-JMS099.30 6/19/2001|B 8 27.49 7.67 7.66 0.1
2-JMS099.30 6/28/2001|S 0.3 29.79 75 7.84

2-JMS099.30 7/5/2001(S 0.3 28.96 6.82 5.38

2-JMS099.30 7/24/2001|S 0.1

2-JMS099.30 7/24/2001|M 0.5

2-JMS099.30 7/24/2001|S 1 28.29 7.33 7.34 0 0.8
2-JMS099.30 7/24/2001|M 1

2-JMS099.30 7/24/2001|M 1.5

2-JMS099.30 7/24/2001|M 2

2-JMS099.30 7/24/2001|M 25

2-JMS099.30 7/24/2001|M 3 28.03 7.27 7.06 0
2-JMS099.30 7/24/2001|M 35

2-JMS099.30 7/24/2001|B 4

2-JMS099.30 7/24/2001|M 5 27.84 7.29 6.68 0
2-JMS099.30 7/24/2001|M 7 27.73 7.23 6.94 0
2-JMS099.30 7/24/2001|B 8 27.61 7.19 6.85 0
2-JMS099.30 7/30/2001|S 0.3 26.8 717 6.06

2-JMS099.30 8/6/2001(S 0.3 28.46 7.94 7.52

2-JMS099.30 8/21/2001|S 0.1

2-JMS099.30 8/21/2001|M 0.5

2-JMS099.30 8/21/2001|S 1 27.65 7.49 6.64 0 0.7
2-JMS099.30 8/21/2001|M 1

2-JMS099.30 8/21/2001|M 1.5

2-JMS099.30 8/21/2001|B 2

2-JMS099.30 8/21/2001|M 3 29.54 6.83 0
2-JMS099.30 8/21/2001|M 5 29.53 6.66 0
2-JMS099.30 8/21/2001|M 7 29.51 6.59 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 8/21/2001|M 9 29.46 6.5 0
2-JMS099.30 8/21/2001|B 10 29.43 747 6.42 0
2-JMS099.30 8/23/2001|S 0.3 29.21 7.36 6.15

2-JMS099.30 9/18/2001|S 0.1

2-JMS099.30 9/18/2001|M 0.5

2-JMS099.30 9/18/2001|M 1

2-JMS099.30 9/18/2001|S 1 27.25 8.1 8.02 0.3 0.9
2-JMS099.30 9/18/2001|M 1.5

2-JMS099.30 9/18/2001|M 2

2-JMS099.30 9/18/2001|M 3 26.4 7.35 0.3
2-JMS099.30 9/18/2001|M 5 26.04 8.03 0.2
2-JMS099.30 9/18/2001|M 7 25.72 7.89 0.2
2-JMS099.30 9/18/2001|M 9 25.61 7.32 0.2
2-JMS099.30 9/18/2001|B 10 25.51 7.88 7.52 0.2
2-JMS099.30 10/16/2001(S 0

2-JMS099.30 10/16/2001(S 0.1

2-JMS099.30 10/16/2001 (M 0.5

2-JMS099.30 10/16/2001 (M 1

2-JMS099.30 10/16/2001(S 1 22.64 8.16 943 0.3 0.6
2-JMS099.30 10/16/2001 (M 1.5

2-JMS099.30 10/16/2001 (M 2

2-JMS099.30 10/16/2001 (M 25

2-JMS099.30 10/16/2001 (M 3 22.01 8.92 0.3
2-JMS099.30 10/16/2001 (M 5 21.62 8.63 0.3
2-JMS099.30 10/16/2001 (M 7 21.32 8.61 0.3
2-JMS099.30 10/16/2001 (M 9 21.25 8.57 0.3
2-JMS099.30 10/16/2001 (M 11 21.18 8.55 0.3
2-JMS099.30 10/16/2001(B 12 21.18 7.89 8.58 0.3
2-JMS099.30 11/27/2001(S 0.1

2-JMS099.30 11/27/2001 (M 0.5

2-JMS099.30 11/27/2001(B 1

2-JMS099.30 11/27/2001(S 1 15.22 7.67 8.96 0 0.9
2-JMS099.30 11/27/2001 (M 3 14.24 8.84 0
2-JMS099.30 11/27/2001 (M 5 14.03 9 0
2-JMS099.30 11/27/2001 (M 7 13.55 9.12 0
2-JMS099.30 11/27/2001 (M 9 13.46 9.3 0
2-JMS099.30 11/27/2001(B 10 13.44 7.65 9.4 0
2-JMS099.30 12/12/2001(S 0.1

2-JMS099.30 12/12/2001 (M 0.5

2-JMS099.30 12/12/2001(B 1

2-JMS099.30 12/12/2001(S 1 15.3 743 8.4 0 1
2-JMS099.30 12/12/2001(M 3 13.68 8.6 0
2-JMS099.30 12/12/2001 (M 5 13.41 8.78 0
2-JMS099.30 12/12/2001 (M 7 13.51 8.93 0.2
2-JMS099.30 12/12/2001(B 9 13.38 7.34 9.23 0.2
2-JMS099.30 1/22/2002|S 0.1

2-JMS099.30 1/22/2002|M 0.5

2-JMS099.30 1/22/2002|S 1 6.11 7.54 11.98 0 1.7
2-JMS099.30 1/22/2002|M 1

2-JMS099.30 1/22/2002|M 1.5

2-JMS099.30 1/22/2002|M 2

2-JMS099.30 1/22/2002|M 25

2-JMS099.30 1/22/2002|M 3 6.14 12.02 0
2-JMS099.30 1/22/2002|B 35

2-JMS099.30 1/22/2002|M 5 6.06 12.04 0
2-JMS099.30 1/22/2002|M 7 6.05 12.09 0
2-JMS099.30 1/22/2002|M 9 5.98 12.3 0
2-JMS099.30 1/22/2002|B 11 6.01 7.14 12.9 0
2-JMS099.30 2/19/2002|S 0.1

2-JMS099.30 2/19/2002|M 0.5

2-JMS099.30 2/19/2002|S 1 8.05 7.61 11.05 0.14 1.5
2-JMS099.30 2/19/2002|M 1

2-JMS099.30 2/19/2002|M 1.5

2-JMS099.30 2/19/2002|M 2

2-JMS099.30 2/19/2002|M 25

2-JMS099.30 2/19/2002|M 3 7.64 11.06 0.13
2-JMS099.30 2/19/2002|M 35

2-JMS099.30 2/19/2002|B 4

2-JMS099.30 2/19/2002|M 5 7.66 11.28 0.13
2-JMS099.30 2/19/2002|M 7 7.68 11.17 0.14
2-JMS099.30 2/19/2002|M 9 7.68 11.09 0.14
2-JMS099.30 2/19/2002|M 11 7.69 11.19 0.14
2-JMS099.30 2/19/2002|B 12 7.68 7.51 11.28 0.13
2-JMS099.30 3/19/2002|S 0.1

2-JMS099.30 3/19/2002|M 0.5




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 3/19/2002|B 1

2-JMS099.30 3/19/2002S 1 13.4 7.54 8.27 0.15 1
2-JMS099.30 3/19/2002|M 3 13.39 8.48 0.15
2-JMS099.30 3/19/2002|M 5 13.34 8.28 0.15
2-JMS099.30 3/19/2002|M 7 13.29 8.3 0.15
2-JMS099.30 3/19/2002|M 9 13.28 8.27 0.15
2-JMS099.30 3/19/2002|M 11 13.27 8.36 0.15
2-JMS099.30 3/19/2002|B 12 13.26 75 8.19 0.15
2-JMS099.30 4/16/2002|S 0.1

2-JMS099.30 4/16/2002|M 0.5

2-JMS099.30 4/16/2002|S 1 21.7 7.4 7.91 0.8 1.5
2-JMS099.30 4/16/2002|M 1

2-JMS099.30 4/16/2002|M 1.5

2-JMS099.30 4/16/2002|M 2

2-JMS099.30 4/16/2002|M 25

2-JMS099.30 4/16/2002|M 3 21.21 7.79 0.8
2-JMS099.30 4/16/2002|M 35

2-JMS099.30 4/16/2002|M 4

2-JMS099.30 4/16/2002|B 45

2-JMS099.30 4/16/2002|M 5 21.05 7.81 0.8
2-JMS099.30 4/16/2002|M 7 20.86 7.79 0.8
2-JMS099.30 4/16/2002|B 8 20.78 7.35 7.68 0.8
2-JMS099.30 5/30/2002|S 0.1

2-JMS099.30 5/30/2002|M 0.5

2-JMS099.30 5/30/2002|S 1 26.41 8.19 8.12 0 0.9
2-JMS099.30 5/30/2002|M 1

2-JMS099.30 5/30/2002|M 1.5

2-JMS099.30 5/30/2002|M 2

2-JMS099.30 5/30/2002|B 25

2-JMS099.30 5/30/2002|M 3 26.01 7.99 7.67 0
2-JMS099.30 5/30/2002|M 5 25.44 7.74 7.25 0
2-JMS099.30 5/30/2002|M 7 25.31 7.6 6.54 0
2-JMS099.30 5/30/2002|M 9 25.32 7.52 6.53 0
2-JMS099.30 5/30/2002|B 10 25.31 7.48 6.43 0
2-JMS099.30 6/25/2002|S 0.1

2-JMS099.30 6/25/2002|M 0.5

2-JMS099.30 6/25/2002|M 1

2-JMS099.30 6/25/2002|S 1 31.26 8.19 0 04
2-JMS099.30 6/25/2002|M 1.5

2-JMS099.30 6/25/2002|B 2

2-JMS099.30 6/25/2002|M 3 30.54 7.94 0
2-JMS099.30 6/25/2002|M 5 30.51 7.94 0
2-JMS099.30 6/25/2002|M 7 30.33 7.89 0
2-JMS099.30 6/25/2002|M 9 29.94 7.81 0
2-JMS099.30 6/25/2002|B 10 29.94 7.73 0
2-JMS099.30 7/23/2002|S 0.1

2-JMS099.30 7/23/2002|M 0.5

2-JMS099.30 7/23/2002|M 1

2-JMS099.30 7/23/2002|S 1 32.08 7.86 7.89 0 0.9
2-JMS099.30 7/23/2002|M 1.5

2-JMS099.30 7/23/2002|M 2

2-JMS099.30 7/23/2002|M 25

2-JMS099.30 7/23/2002|M 3 31.05 7.64 6.8 0
2-JMS099.30 7/23/2002|B 3

2-JMS099.30 7/23/2002|M 5 30.94 7.62 6.77 0
2-JMS099.30 7/23/2002|M 7 30.7 7.56 6.68 0
2-JMS099.30 7/23/2002|M 9 30.68 7.59 6.69 0
2-JMS099.30 7/23/2002|M 11 30.74 7.58 4.35 0
2-JMS099.30 7/23/2002|B 12 30.6 7.2 4.35 0
2-JMS099.30 8/13/2002|S 0.1

2-JMS099.30 8/13/2002|M 0.5

2-JMS099.30 8/13/2002|S 1 30.51 7.92 7.55 0 0.9
2-JMS099.30 8/13/2002|M 1

2-JMS099.30 8/13/2002|M 1.5

2-JMS099.30 8/13/2002|M 2

2-JMS099.30 8/13/2002|M 25

2-JMS099.30 8/13/2002|M 3 30.11 7.81 7.14 0
2-JMS099.30 8/13/2002|B 35

2-JMS099.30 8/13/2002|M 5 29.67 7.68 6.73 0
2-JMS099.30 8/13/2002|M 7 29.64 7.69 6.76 0
2-JMS099.30 8/13/2002|M 9 29.62 7.68 6.85 0
2-JMS099.30 8/13/2002|B 11 29.64 7.69 6.86 0
2-JMS099.30 9/24/2002|S 0.1

2-JMS099.30 9/24/2002|M 0.5

2-JMS099.30 9/24/2002|M 1




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 9/24/2002|S 1 28.76 7.85 7.76 0 0.8
2-JMS099.30 9/24/2002|M 1.5

2-JMS099.30 9/24/2002|B 2

2-JMS099.30 9/24/2002|M 3 28.19 7.45 6.34 0

2-JMS099.30 9/24/2002|M 5 28.06 7.38 6.26 0

2-JMS099.30 9/24/2002|M 7 27.92 7.37 6.36 0

2-JMS099.30 9/24/2002|B 9 27.75 7.37 6.61 0

2-JMS099.30 10/22/2002S 0.1

2-JMS099.30 10/22/2002(M 0.5

2-JMS099.30 10/22/2002(M 1

2-JMS099.30 10/22/2002(M 1.5

2-JMS099.30 10/22/2002(M 2

2-JMS099.30 10/22/2002(M 25

2-JMS099.30 10/22/2002(M 3

2-JMS099.30 10/22/2002(B 35

2-JMS099.30 10/22/2002S 1 17.65 7.8 7.65 0 1.5
2-JMS099.30 10/22/2002(M 3 17.68 7.77 7.68 0

2-JMS099.30 10/22/2002(M 5 17.33 7.78 75 0

2-JMS099.30 10/22/2002(M 7 17.39 7.79 7.31 0

2-JMS099.30 10/22/2002(M 9 17.34 7.8 7.44 0

2-JMS099.30 10/22/2002(B 10 17.3 7.8 7.61 0

2-JMS099.30 11/19/2002S 0.1

2-JMS099.30 11/19/2002(M 0.5

2-JMS099.30 11/19/2002(B 1

2-JMS099.30 11/19/2002S 1 10.01 7.05 12.35 0 0.4
2-JMS099.30 11/19/2002(M 3 10.01 7.06 11.65 0

2-JMS099.30 11/19/2002(M 5 10.01 7.05 12.32 0

2-JMS099.30 11/19/2002(M 7 10.01 7.05 13.17 0

2-JMS099.30 11/19/2002(M 9 10.03 7.05 11.83 0

2-JMS099.30 11/19/2002(B 10 10.03 7.05 12.04 0

2-JMS099.30 12/10/2002S 0.1

2-JMS099.30 12/10/2002(M 0.5

2-JMS099.30 12/10/2002(M 1

2-JMS099.30 12/10/2002S 1 2.53 7.46 14.38 0 25
2-JMS099.30 12/10/2002(M 1.5

2-JMS099.30 12/10/2002(B 2

2-JMS099.30 12/10/2002(M 3 2.53 7.46 15.45 0

2-JMS099.30 12/10/2002(M 5 2.52 7.45 14.58 0

2-JMS099.30 12/10/2002(M 7 2.53 7.46 15.41 0

2-JMS099.30 12/10/2002(B 9 2.54 7.46 14.97 0

2-JMS099.30 1/21/2003|S 0.1

2-JMS099.30 1/21/2003|M 0.5

2-JMS099.30 1/21/2003|M 1

2-JMS099.30 1/21/2003|S 1 1.48 7.68 15.03 0 1.4
2-JMS099.30 1/21/2003|M 1.5

2-JMS099.30 1/21/2003|M 2

2-JMS099.30 1/21/2003|B 25

2-JMS099.30 1/21/2003|M 3 1.48 7.55 15.18 0

2-JMS099.30 1/21/2003|M 5 1.49 7.6 14.98 0

2-JMS099.30 1/21/2003|M 7 1.49 7.56 15.37 0

2-JMS099.30 1/21/2003|B 9 1.49 7.54 15.14 0

2-JMS099.30 2/25/2003|S 0.1

2-JMS099.30 2/25/2003|S 1 4.46 6.8 12.9 0 0.1
2-JMS099.30 2/25/2003|M 2 4.46 6.81 12.79 0

2-JMS099.30 2/25/2003|M 3 4.46 6.72 12.79 0

2-JMS099.30 2/25/2003|M 4 4.46 6.96 12.69 0

2-JMS099.30 2/25/2003|B 5 4.46 6.85 12.67 0

2-JMS099.30 3/18/2003|S 0.1

2-JMS099.30 3/18/2003|M 0.5

2-JMS099.30 3/18/2003|S 1 11.73 7.8 10.35 0 0.1
2-JMS099.30 3/18/2003|M 1

2-JMS099.30 3/18/2003|M 1.5

2-JMS099.30 3/18/2003|M 2

2-JMS099.30 3/18/2003 (M 3 11.47 7.77 10.8 0

2-JMS099.30 3/18/2003|M 5 11.27 7.75 10.63 0

2-JMS099.30 3/18/2003|M 7 11.45 7.75 10.85 0

2-JMS099.30 3/18/2003|M 9 11.31 7.74 10.95 0

2-JMS099.30 3/18/2003|M 11 11.23 7.74 10.96 0

2-JMS099.30 3/18/2003|B 12 11.2 7.74 10.98 0

2-JMS099.30 4/15/2003|S 1 13.31 6.86 11.27 0

2-JMS099.30 4/15/2003|B 3 13.4 7.35 11.23 0

2-JMS099.30 5/27/2003|S 0.1

2-JMS099.30 5/27/2003|S 1 17.21 6.9 9.37 0 0.5
2-JMS099.30 5/27/2003|M 3 17.32 6.85 9.36 0

2-JMS099.30 5/27/2003|M 5 17.22 6.94 9 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 5/27/2003|B 6 17.22 6.96 9.04 0

2-JMS099.30 6/24/2003|S 0.1

2-JMS099.30 6/24/2003|M 0.5

2-JMS099.30 6/24/2003|S 1 21.07 7.59 8.35 0 0.6
2-JMS099.30 6/24/2003|M 1

2-JMS099.30 6/24/2003|M 1.5

2-JMS099.30 6/24/2003|M 2

2-JMS099.30 6/24/2003|M 3 21.04 7.58 8.36 0

2-JMS099.30 6/24/2003|M 5 21.03 7.58 8.37 0

2-JMS099.30 6/24/2003|M 7 21.07 7.57 8.43 0

2-JMS099.30 6/24/2003|M 9 21.06 7.57 8.55 0

2-JMS099.30 6/24/2003|M 11 21.07 7.58 8.67 0

2-JMS099.30 6/24/2003|B 12 21.06 7.58 8.66 0

2-JMS099.30 7/15/2003|S 0.1

2-JMS099.30 7/15/2003|M 0.5

2-JMS099.30 7/15/2003|S 1 27.76 8.25 8.89 0 0.6
2-JMS099.30 7/15/2003|M 1

2-JMS099.30 7/15/2003|M 1.5

2-JMS099.30 7/15/2003|M 2

2-JMS099.30 7/15/2003|M 25

2-JMS099.30 7/15/2003|M 3 27.18 7.81 7.91 0

2-JMS099.30 7/15/2003|M 5 27.07 7.72 7.77 0

2-JMS099.30 7/15/2003|B 7 26.95 7.67 7.71 0

2-JMS099.30 8/26/2003|S 0.1

2-JMS099.30 8/26/2003|M 0.5

2-JMS099.30 8/26/2003|S 1 29.41 8.19 8.41 0 0.7
2-JMS099.30 8/26/2003|M 1

2-JMS099.30 8/26/2003|M 1.5

2-JMS099.30 8/26/2003|M 2

2-JMS099.30 8/26/2003|M 25

2-JMS099.30 8/26/2003|M 3 28.45 7.99 7.82 0

2-JMS099.30 8/26/2003|B 3

2-JMS099.30 8/26/2003|M 5 28.1 7.83 748 0

2-JMS099.30 8/26/2003|M 7 28 7.78 7.33 0

2-JMS099.30 8/26/2003|M 9 27.97 7.78 7.24 0

2-JMS099.30 8/26/2003|M 11 27.95 777 7.15 0

2-JMS099.30 8/26/2003|B 12 27.95 777 7.2 0

2-JMS099.30 9/24/2003|S 0.1

2-JMS099.30 9/24/2003|S 1 21.04 7.2 8.81 0 0.2
2-JMS099.30 9/24/2003|B 3 21.01 7.31 8.69 0

2-JMS099.30 10/28/2003 S 0.1

2-JMS099.30 10/28/2003(B 0.5

2-JMS099.30 10/28/2003 S 1 15.22 7.71 9.56 0 1
2-JMS099.30 10/28/2003 (M 3 15.22 7.71 9.56 0

2-JMS099.30 10/28/2003 (M 5 15.23 7.7 947 0

2-JMS099.30 10/28/2003 (M 7 15.23 7.7 9.55 0

2-JMS099.30 10/28/2003(B 9 15.19 7.69 9.78 0

2-JMS099.30 11/18/2003 S 0.1

2-JMS099.30 11/18/2003 (M 0.5

2-JMS099.30 11/18/2003 S 1 10.4 7.57 10.34 0 0.5
2-JMS099.30 11/18/2003 (M 1

2-JMS099.30 11/18/2003(B 1.5

2-JMS099.30 11/18/2003 (M 3 10.4 7.53 10.58 0

2-JMS099.30 11/18/2003 (M 5 10.39 7.51 10.55 0

2-JMS099.30 11/18/2003 (M 7 10.38 7.49 10.44 0

2-JMS099.30 11/18/2003 (M 9 10.36 7.5 10.31 0

2-JMS099.30 11/18/2003 (M 11 10.4 7.5 10.31 0

2-JMS099.30 11/18/2003(B 12 10.41 7.5 10.37 0

2-JMS099.30 12/16/2003 S 0.1

2-JMS099.30 12/16/2003 (M 0.5

2-JMS099.30 12/16/2003 (M 1

2-JMS099.30 12/16/2003 S 1 4.23 7.26 12.72 0 0.4
2-JMS099.30 12/16/2003|M 3 4.21 7.24 12.5 0

2-JMS099.30 12/16/2003 (M 5 4.21 7.22 12.58 0

2-JMS099.30 12/16/2003 (M 7 4.22 7.2 12.7 0

2-JMS099.30 12/16/2003 (M 9 4.24 7.21 12.55 0

2-JMS099.30 12/16/2003(B 10 4.26 7.21 12.66 0

2-JMS099.30 2/25/2004|S 0.1

2-JMS099.30 2/25/2004|M 0.5

2-JMS099.30 2/25/2004|M 1

2-JMS099.30 2/25/2004|S 1 6.37 7.67 12.32 0 1.3
2-JMS099.30 2/25/2004|M 1.5

2-JMS099.30 2/25/2004|M 2

2-JMS099.30 2/25/2004|M 25

2-JMS099.30 2/25/2004|M 3 6.36 7.67 12.33 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 2/25/2004|M 35

2-JMS099.30 2/25/2004|M 4

2-JMS099.30 2/25/2004|M 45

2-JMS099.30 2/25/2004|M 5 6.36 7.64 12.33 0
2-JMS099.30 2/25/2004|M 7 6.37 7.65 12.35 0
2-JMS099.30 2/25/2004|B 9 6.39 7.64 12.41 0
2-JMS099.30 3/23/2004|S 0.1

2-JMS099.30 3/23/2004|M 0.5

2-JMS099.30 3/23/2004|S 1 11.69 8.29 10.84 0
2-JMS099.30 3/23/2004|M 1

2-JMS099.30 3/23/2004|M 1.5

2-JMS099.30 3/23/2004|M 2

2-JMS099.30 3/23/2004|M 25

2-JMS099.30 3/23/2004|M 3 11.55 8.26 10.93 0
2-JMS099.30 3/23/2004|M 35

2-JMS099.30 3/23/2004|M 4

2-JMS099.30 3/23/2004|M 5 11.7 8.27 10.81 0
2-JMS099.30 3/23/2004|M 7 11.66 8.27 10.95 0
2-JMS099.30 3/23/2004|B 8 11.64 8.25 11.17 0
2-JMS099.30 4/20/2004|S 0.1

2-JMS099.30 4/20/2004|M 0.5

2-JMS099.30 4/20/2004|M 1

2-JMS099.30 4/20/2004|S 1 17.16 7.32 9.41 0 0.7
2-JMS099.30 4/20/2004|M 1.5

2-JMS099.30 4/20/2004|B 2

2-JMS099.30 4/20/2004|M 3 16.91 7.32 9.39 0
2-JMS099.30 4/20/2004|M 5 16.85 7.32 9.49 0
2-JMS099.30 4/20/2004|B 7 16.83 7.33 9.52 0
2-JMS099.30 5/18/2004|S 0.1

2-JMS099.30 5/18/2004|M 0.5

2-JMS099.30 5/18/2004|S 1 7.43

2-JMS099.30 5/18/2004 |M 1

2-JMS099.30 5/18/2004 |M 1.5

2-JMS099.30 5/18/2004 |M 2

2-JMS099.30 5/18/2004|M 25

2-JMS099.30 5/18/2004 |M 3 7.45

2-JMS099.30 5/18/2004|M 35

2-JMS099.30 5/18/2004|M 5 7.39

2-JMS099.30 5/18/2004 |M 7 7.38

2-JMS099.30 5/18/2004 |M 9 7.32

2-JMS099.30 5/18/2004 |B 11 7.3

2-JMS099.30 6/15/2004|S 0.1

2-JMS099.30 6/15/2004|M 0.5

2-JMS099.30 6/15/2004|M 1

2-JMS099.30 6/15/2004|S 1 26.02 7.37 7.75 0 0.8
2-JMS099.30 6/15/2004|M 1.5

2-JMS099.30 6/15/2004|M 2

2-JMS099.30 6/15/2004|M 25

2-JMS099.30 6/15/2004|M 3 24.96 7.37 7.59 0
2-JMS099.30 6/15/2004|M 5 24.9 7.33 7.51 0
2-JMS099.30 6/15/2004|M 7 24.79 7.33 7.47 0
2-JMS099.30 6/15/2004|M 9 24.69 7.34 74 0
2-JMS099.30 6/15/2004|B 11 24.65 7.34 7.32 0
2-JMS099.30 7/20/2004|S 0.1

2-JMS099.30 7/20/2004|M 0.5

2-JMS099.30 7/20/2004|M 1

2-JMS099.30 7/20/2004|S 1 28.35 7.78 7.2 0 0.9
2-JMS099.30 7/20/2004|M 1.5

2-JMS099.30 7/20/2004|M 2

2-JMS099.30 7/20/2004|M 3 27.7 7.67 6.8 0
2-JMS099.30 7/20/2004|M 5 27.63 7.67 6.49 0
2-JMS099.30 7/20/2004|M 7 276 7.68 6.78 0
2-JMS099.30 7/20/2004|M 9 27.57 7.66 6.64 0
2-JMS099.30 7/20/2004|B 11 27.58 7.65 6.45 0
2-JMS099.30 8/17/2004|S 1 22.91 7.14 6.97 0 0.3
2-JMS099.30 8/17/2004|M 3 22.92 7.12 6.93 0
2-JMS099.30 8/17/2004|M 5 22.89 7.12 7.23 0
2-JMS099.30 8/17/2004|B 6 22.9 7.13 7.2 0
2-JMS099.30 9/21/2004|S 0.1

2-JMS099.30 9/21/2004|M 0.5

2-JMS099.30 9/21/2004|M 1

2-JMS099.30 9/21/2004|S 1 20.53 7.56 8.55 0 0.4
2-JMS099.30 9/21/2004|B 1.5

2-JMS099.30 9/21/2004|M 3 20.52 7.55 8.54 0
2-JMS099.30 9/21/2004|M 5 20.52 7.55 8.51 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 9/21/2004|M 7 20.48 7.56 8.63 0

2-JMS099.30 9/21/2004|M 9 20.47 7.55 8.57 0

2-JMS099.30 9/21/2004|M 11 20.46 7.64 8.65 0

2-JMS099.30 9/21/2004|B 12 20.47 7.63 8.64 0

2-JMS099.30 10/19/2004 (S 0.1

2-JMS099.30 10/19/2004 (M 0.5

2-JMS099.30 10/19/2004 (M 1

2-JMS099.30 10/19/2004 (S 1 15.56 7.75 9.07 0 0.9
2-JMS099.30 10/19/2004 (M 1.5

2-JMS099.30 10/19/2004 (M 2

2-JMS099.30 10/19/2004 (M 3 15.56 7.75 9.12 0

2-JMS099.30 10/19/2004 M 5 15.54 7.71 9.26 0

2-JMS099.30 10/19/2004 M 7 15.48 7.68 9.35 0

2-JMS099.30 10/19/2004 (B 9 15.42 7.69 9.56 0

2-JMS099.30 11/16/2004 (S 1 9.19 7.47 11.32 0 0.4
2-JMS099.30 11/16/2004 (M 3 9.17 7.49 11.32 0

2-JMS099.30 11/16/2004 M 5 9.19 7.49 11.33 0

2-JMS099.30 11/16/2004 M 7 9.16 7.48 11.35 0

2-JMS099.30 11/16/2004 M 9 9.12 7.39 11.43 0

2-JMS099.30 11/16/2004 M 11 9.13 7.38 11.42 0

2-JMS099.30 11/16/2004 (B 12 9.14 7.44 11.49 0

2-JMS099.30 12/14/2004 (S 0.1

2-JMS099.30 12/14/2004 (M 0.5

2-JMS099.30 12/14/2004 (S 1 8.29 7.74 11.33 0 0.6
2-JMS099.30 12/14/2004 (B 1

2-JMS099.30 12/14/2004 (M 3 8.29 7.72 11.36 0

2-JMS099.30 12/14/2004 (M 5 8.28 7.73 11.27 0

2-JMS099.30 12/14/2004|M 7 8.28 7.71 11.3 0

2-JMS099.30 12/14/2004 (B 8 8.29 7.73 11.51 0

2-JMS099.30 1/26/2005|S 1 1.26 7.66 13.83 0 0.9
2-JMS099.30 1/26/2005|M 3 1.27 7.66 13.81 0

2-JMS099.30 1/26/2005|M 5 1.27 7.65 13.75 0

2-JMS099.30 1/26/2005|M 7 1.31 7.63 13.9 0

2-JMS099.30 1/26/2005|M 9 1.31 7.63 13.93 0

2-JMS099.30 1/26/2005|M 11 1.35 7.66 13.96 0

2-JMS099.30 1/26/2005|B 12 1.33 7.7 14.13 0

2-JMS099.30 2/15/2005|S 0.1

2-JMS099.30 2/15/2005|M 0.5

2-JMS099.30 2/15/2005|M 1

2-JMS099.30 2/15/2005|S 1 7.23 7.81 11.88 0 1.8
2-JMS099.30 2/15/2005|M 1.5

2-JMS099.30 2/15/2005|M 2

2-JMS099.30 2/15/2005|M 25

2-JMS099.30 2/15/2005|M 3 7.2 7.75 11.89 0

2-JMS099.30 2/15/2005|M 35

2-JMS099.30 2/15/2005|M 4

2-JMS099.30 2/15/2005|M 5 71 7.78 11.85 0

2-JMS099.30 2/15/2005|M 7 717 7.8 11.87 0

2-JMS099.30 2/15/2005|M 9 717 7.76 11.91 0

2-JMS099.30 2/15/2005|B 11 7.13 7.8 12.03 0

2-JMS099.30 3/22/2005|S 0.1

2-JMS099.30 3/22/2005|M 0.5

2-JMS099.30 3/22/2005|S 1 11.92 8.57 11.29 0 1.5
2-JMS099.30 3/22/2005|M 1

2-JMS099.30 3/22/2005|M 1.5

2-JMS099.30 3/22/2005|M 2

2-JMS099.30 3/22/2005|M 25

2-JMS099.30 3/22/2005|M 3 11.5 8.5 11.26 0

2-JMS099.30 3/22/2005|M 35

2-JMS099.30 3/22/2005|M 4

2-JMS099.30 3/22/2005|B 45

2-JMS099.30 3/22/2005|M 5 11.22 8.55 11.47 0

2-JMS099.30 3/22/2005|M 7 11.16 8.5 11.41 0

2-JMS099.30 3/22/2005|M 9 11.15 8.51 11.52 0

2-JMS099.30 3/22/2005|B 11 11.12 8.54 11.78 0

2-JMS099.30 4/19/2005|S 0.1

2-JMS099.30 4/19/2005|M 0.5

2-JMS099.30 4/19/2005|M 1

2-JMS099.30 4/19/2005|S 1 17.8 8.09 9.41 0 0.8
2-JMS099.30 4/19/2005|M 1.5

2-JMS099.30 4/19/2005|M 2

2-JMS099.30 4/19/2005|B 25

2-JMS099.30 4/19/2005|M 3 174 8 9.6 0

2-JMS099.30 4/19/2005|M 5 17.2 7.94 9.6 0

2-JMS099.30 4/19/2005|M 7 17 7.92 9.6 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 4/19/2005|M 9 16.8 7.85 9.79 0

2-JMS099.30 4/19/2005|M 11 16.1 7.82 9.87 0

2-JMS099.30 4/19/2005|B 12 16.1 7.84 9.95 0

2-JMS099.30 5/24/2005|S 0.1

2-JMS099.30 5/24/2005|M 0.5

2-JMS099.30 5/24/2005|M 1

2-JMS099.30 5/24/2005|S 1 21.01 7.22 7.51 0.7
2-JMS099.30 5/24/2005|M 3 21.06 7.47 7.71 0

2-JMS099.30 5/24/2005|M 5 21.02 7.45 7.69 0

2-JMS099.30 5/24/2005|M 7 21 7.43 7.76

2-JMS099.30 5/24/2005|M 9 20.97 7.41 7.75 0

2-JMS099.30 5/24/2005|B 11 20.97 7.51 7.75 0

2-JMS099.30 6/21/2005|S 0.1

2-JMS099.30 6/21/2005|M 0.5

2-JMS099.30 6/21/2005|M 1

2-JMS099.30 6/21/2005|S 1 276 7.68 6.77 0 0.8
2-JMS099.30 6/21/2005|M 1.5

2-JMS099.30 6/21/2005|M 2

2-JMS099.30 6/21/2005|M 3 274 7.62 6.48 0

2-JMS099.30 6/21/2005|M 5 27.2 7.58 6.33 0

2-JMS099.30 6/21/2005|M 7 27.2 7.57 6.31 0

2-JMS099.30 6/21/2005|M 9 27.2 7.54 6.29 0

2-JMS099.30 6/21/2005|B 10 271 7.52 6.32 0

2-JMS099.30 7/19/2005|S 0.1

2-JMS099.30 7/19/2005|S 0.3

2-JMS099.30 7/19/2005|M 0.5

2-JMS099.30 7/19/2005|S 1 31.19 7.68 6.97 0 0.8
2-JMS099.30 7/19/2005|M 1

2-JMS099.30 7/19/2005|M 1.5

2-JMS099.30 7/19/2005|M 2

2-JMS099.30 7/19/2005|M 25

2-JMS099.30 7/19/2005|M 3 30.74 7.62 6.69 0

2-JMS099.30 7/19/2005|M 35

2-JMS099.30 7/19/2005|B 4

2-JMS099.30 7/19/2005|M 5 30.66 7.59 6.58 0

2-JMS099.30 7/19/2005|M 7 30.53 7.54 6.44 0

2-JMS099.30 7/19/2005|M 9 30.49 7.51 6.48 0

2-JMS099.30 7/19/2005|M 11 30.49 7.44 6.3 0

2-JMS099.30 7/19/2005|B 12 30.46 7.44 6.35 0

2-JMS099.30 8/23/2005|S 0.1

2-JMS099.30 8/23/2005|S 0.3

2-JMS099.30 8/23/2005|M 0.5

2-JMS099.30 8/23/2005|M 1

2-JMS099.30 8/23/2005|S 1 29.9 7.36 6.22 0 1
2-JMS099.30 8/23/2005|M 1.5

2-JMS099.30 8/23/2005|M 2

2-JMS099.30 8/23/2005|M 25

2-JMS099.30 8/23/2005|M 3 29.8 7.4 6.01 0

2-JMS099.30 8/23/2005|M 5 29.8 7.4 6.06 0

2-JMS099.30 8/23/2005|M 7 29.9 7.48 6.13 0

2-JMS099.30 8/23/2005|M 9 29.8 7.43 6.09 0

2-JMS099.30 8/23/2005|B 10 29.8 7.43 6.06 0

2-JMS099.30 9/20/2005|S 0.1

2-JMS099.30 9/20/2005|M 0.5

2-JMS099.30 9/20/2005|M 1

2-JMS099.30 9/20/2005|S 1 27.9 7.8 7.7 0 0.7
2-JMS099.30 9/20/2005|M 1.5

2-JMS099.30 9/20/2005|M 3 27.5 7.63 7.06 0

2-JMS099.30 9/20/2005|M 5 27.5 7.63 7.14 0

2-JMS099.30 9/20/2005|M 7 276 7.77 7.34 0

2-JMS099.30 9/20/2005|M 9 276 7.71 7.23 0

2-JMS099.30 9/20/2005|M 11 27.6 7.7 7.25 0

2-JMS099.30 9/20/2005|B 12 27.6 7.72 7.24 0

2-JMS099.30 10/18/2005(S 0.3

2-JMS099.30 10/18/2005(S 1 19.1 7.31 8.43 0 1.2
2-JMS099.30 10/18/2005(M 3 19 7.38 8.34 0

2-JMS099.30 10/18/2005(M 5 18.9 7.41 8.3 0

2-JMS099.30 10/18/2005(M 7 18.9 7.41 8.19 0

2-JMS099.30 10/18/2005(M 9 18.9 7.42 7.75 0

2-JMS099.30 10/18/2005(M 11 18.9 7.38 6.08 0

2-JMS099.30 10/18/2005(B 12 19 7.36 4.54 0

2-JMS099.30 11/15/2005(S 0.3 7.67 9.22

2-JMS099.30 11/15/2005(S 0.1

2-JMS099.30 11/15/2005(M 0.5

2-JMS099.30 11/15/2005|S 1 15.4 7.67 9.22 0 1




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 11/15/2005(M 1

2-JMS099.30 11/15/2005(M 1.5

2-JMS099.30 11/15/2005(M 2

2-JMS099.30 11/15/2005(M 25

2-JMS099.30 11/15/2005(B 3

2-JMS099.30 11/15/2005(M 3 14.9 7.65 9.17 0
2-JMS099.30 11/15/2005(M 5 14.9 7.65 9.16 0
2-JMS099.30 11/15/2005(M 7 14.7 7.61 9.13 0
2-JMS099.30 11/15/2005(M 9 14.7 7.56 9.03 0
2-JMS099.30 11/15/2005(M 11 14.7 7.56 8.97 0
2-JMS099.30 11/15/2005(B 12 14.7 7.59 9.01 0
2-JMS099.30 12/13/2005(S 1

2-JMS099.30 12/13/2005|S 0.3 4.05 7.21 12.8

2-JMS099.30 12/21/2005(S 0.1

2-JMS099.30 12/21/2005(M 0.5

2-JMS099.30 12/21/2005(S 1 3.91 7.49 13.06 0 0.6
2-JMS099.30 12/21/2005(M 1

2-JMS099.30 12/21/2005(M 1.5

2-JMS099.30 12/21/2005(B 2

2-JMS099.30 12/21/2005(M 3 3.91 7.51 13.02 0
2-JMS099.30 12/21/2005(M 5 3.91 7.51 12.96 0
2-JMS099.30 12/21/2005(M 7 3.91 7.48 12.95 0
2-JMS099.30 12/21/2005(M 9 3.92 7.45 12.92 0
2-JMS099.30 12/21/2005|B 11 3.94 7.45 12.9 0
2-JMS099.30 1/17/2006|S 0

2-JMS099.30 1/17/2006|S 0.1

2-JMS099.30 1/17/2006|M 0.5

2-JMS099.30 1/17/2006|M 1

2-JMS099.30 1/17/2006|S 1 5.9 7.47 12.52 0 0.4
2-JMS099.30 1/17/2006|M 3 5.9 7.46 12.57 0
2-JMS099.30 1/17/2006|M 5 5.9 7.44 12.61 0
2-JMS099.30 1/17/2006|M 7 5.9 7.33 12.64 0
2-JMS099.30 1/17/2006|M 9 5.9 7.26 12.63 0
2-JMS099.30 1/17/2006|B 10 5.9 7.26 12.67 0
2-JMS099.30 1/17/2006|S 0

2-JMS099.30 2/21/2006|S 0.1

2-JMS099.30 2/21/2006|M 0.5

2-JMS099.30 2/21/2006|S 1 6.4 75 12.9 0 2
2-JMS099.30 2/21/2006|M 1

2-JMS099.30 2/21/2006|M 1.5

2-JMS099.30 2/21/2006|M 2

2-JMS099.30 2/21/2006|M 25

2-JMS099.30 2/21/2006|M 3 6.3 7.61 12.91 0
2-JMS099.30 2/21/2006|M 35

2-JMS099.30 2/21/2006|B 4 6.3 7.5 13 0
2-JMS099.30 2/21/2006|M 4

2-JMS099.30 2/21/2006|M 45

2-JMS099.30 2/21/2006|M 5

2-JMS099.30 2/21/2006|B 55

2-JMS099.30 3/20/2006|S 0.1

2-JMS099.30 3/20/2006 |M 0.5

2-JMS099.30 3/20/2006(S 1 12.9 7.9 10.1 1.7
2-JMS099.30 3/20/2006 |M 1

2-JMS099.30 3/20/2006 |M 1.5

2-JMS099.30 3/20/2006 |M 2

2-JMS099.30 3/20/2006 |M 25

2-JMS099.30 3/20/2006 (M 3 12.9 7.9 10.1

2-JMS099.30 3/20/2006 |M 35

2-JMS099.30 3/20/2006(M 5 12.8 7.9 10.1

2-JMS099.30 3/20/2006(M 7 12.8 7.9 10.1

2-JMS099.30 3/20/2006 (M 9 12.8 7.9 10.2

2-JMS099.30 3/20/2006(B 11 12.8 7.8 10.2

2-JMS099.30 4/26/2006|S 0.1

2-JMS099.30 4/26/2006|M 0.5

2-JMS099.30 4/26/2006|S 1 214 7.5 7.6 0 1.4
2-JMS099.30 4/26/2006|M 1

2-JMS099.30 4/26/2006|M 1.5

2-JMS099.30 4/26/2006|M 2

2-JMS099.30 4/26/2006|M 25

2-JMS099.30 4/26/2006|B 3

2-JMS099.30 4/26/2006|M 3 213 7.5 7.6 0
2-JMS099.30 4/26/2006|M 5 213 7.5 7.6 0
2-JMS099.30 4/26/2006|M 7 21.2 7.5 7.6 0
2-JMS099.30 4/26/2006|M 9 21.2 7.5 7.7 0
2-JMS099.30 4/26/2006|B 11 21.2 7.5 7.6 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 5/15/2006|S 0.1

2-JMS099.30 5/15/2006 |M 0.5

2-JMS099.30 5/15/2006|S 1 21 7.8 7.2 0 1
2-JMS099.30 5/15/2006 |M 1

2-JMS099.30 5/15/2006 |M 1.5

2-JMS099.30 5/15/2006 |M 2

2-JMS099.30 5/15/2006 |M 25

2-JMS099.30 5/15/2006 |M 3 21.1 7.7 7.2 0
2-JMS099.30 5/15/2006 |M 35

2-JMS099.30 5/15/2006 |M 4

2-JMS099.30 5/15/2006|B 45

2-JMS099.30 5/15/2006 |M 5 20.9 7.7 7.2 0
2-JMS099.30 5/15/2006|B 6 20.9 7.7 71 0
2-JMS099.30 6/21/2006|S 0.3 27.8 7.6 7.2 0
2-JMS099.30 6/29/2006|S 0.1

2-JMS099.30 6/29/2006|S 1

2-JMS099.30 7/24/2006|S 0.1

2-JMS099.30 7/24/2006 |M 0.5

2-JMS099.30 7/24/2006|S 1 30.5 7.6 6.2 0
2-JMS099.30 7/24/2006 |M 1

2-JMS099.30 7/24/2006 |M 1.5

2-JMS099.30 7/24/2006 |M 2

2-JMS099.30 7/24/2006 |M 25

2-JMS099.30 7/24/2006 |M 3 30 7.5 5.8 0
2-JMS099.30 7/24/2006|B 35

2-JMS099.30 7/24/2006 |M 5 29.5 7.5 5.7 0
2-JMS099.30 7/24/2006 |M 7 293 7.5 5.6 0
2-JMS099.30 7/24/2006 (M 9 29.3 7.5 5.7 0
2-JMS099.30 7/24/2006 (B 10 29.3 7.5 5.7 0
2-JMS099.30 8/22/2006|S 0.1

2-JMS099.30 8/22/2006 |M 0.5

2-JMS099.30 8/22/2006 (S 1 31.3 7.7 7.3 0 0.6
2-JMS099.30 8/22/2006|B 1

2-JMS099.30 8/22/2006 (M 3 30.5 7.6 71 0
2-JMS099.30 8/22/2006 (M 5 29.9 7.6 6.9 0
2-JMS099.30 8/22/2006 |M 7 30 7.6 71 0
2-JMS099.30 8/22/2006 (B 9 29.6 74 6.3 0
2-JMS099.30 9/27/2006|S 0.1

2-JMS099.30 9/27/2006 (S 1 23.3 7.6 8.2 0
2-JMS099.30 10/30/2006 (S 0.1

2-JMS099.30 10/30/2006 (M 0.5

2-JMS099.30 10/30/2006 (M 1

2-JMS099.30 10/30/2006 (S 1 11.8 7.4 10 0 0.5
2-JMS099.30 10/30/2006 (M 1.5

2-JMS099.30 10/30/2006 (M 3 11.8 7.4 10 0
2-JMS099.30 10/30/2006|M 5 11.8 74 10.1 0
2-JMS099.30 10/30/2006|M 7 11.8 74 10.1 0
2-JMS099.30 10/30/2006|M 9 11.8 74 10.2 0
2-JMS099.30 10/30/2006|B 10 11.8 74 10.4 0
2-JMS099.30 11/15/2006 (S 0.1

2-JMS099.30 11/15/2006 (M 0.5

2-JMS099.30 11/15/2006 (M 1

2-JMS099.30 11/15/2006 (S 1 12.7 7.3 9.7 0 0.5
2-JMS099.30 11/15/2006 (M 3 12.7 7.3 9.6 0
2-JMS099.30 11/15/2006 (M 5 12.6 7.3 9.7 0
2-JMS099.30 11/15/2006 (M 7 12.7 7.3 9.7 0
2-JMS099.30 11/15/2006 (M 9 12.7 7.3 9.8 0
2-JMS099.30 11/15/2006 (B 10 12.7 74 9.9 0
2-JMS099.30 12/18/2006 (S 1 7.5 7.2 12.2 0
2-JMS099.30 1/24/2007|S 0.1

2-JMS099.30 1/24/2007|M 0.5

2-JMS099.30 1/24/2007|S 1 52 7.8 12.2 0 1.3
2-JMS099.30 1/24/2007|M 1

2-JMS099.30 1/24/2007|M 1.5

2-JMS099.30 1/24/2007|M 2

2-JMS099.30 1/24/2007|M 25

2-JMS099.30 1/24/2007|M 3 52 7.8 12.2 0
2-JMS099.30 1/24/2007|M 35

2-JMS099.30 1/24/2007|M 4

2-JMS099.30 1/24/2007|M 45

2-JMS099.30 1/24/2007|M 5 52 7.8 12.3 0
2-JMS099.30 1/24/2007|M 7 52 7.8 12.2 0
2-JMS099.30 1/24/2007|M 9 52 7.8 12.2 0
2-JMS099.30 1/24/2007|B 10 5.2 7.8 12.3 0
2-JMS099.30 2/20/2007|S 0.1




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 2/20/2007|M 0.5

2-JMS099.30 2/20/2007|M 1

2-JMS099.30 2/20/2007(S 1 3.3 75 13.1 0 04
2-JMS099.30 2/20/2007|M 1.5

2-JMS099.30 2/20/2007|M 2

2-JMS099.30 2/20/2007 |M 3 3.2 75 13.1 0

2-JMS099.30 2/20/2007 |M 5 3.1 75 13.2 0

2-JMS099.30 2/20/2007 |M 7 3.1 75 13.3 0

2-JMS099.30 2/20/2007|B 8 3.2 74 13.3 0

2-JMS099.30 3/19/2007|S 0.1

2-JMS099.30 3/19/2007 |M 0.5

2-JMS099.30 3/19/2007(S 1 8.3 7.2 11.6 0 0.2
2-JMS099.30 3/19/2007 |M 1

2-JMS099.30 3/19/2007 (M 3 8.3 7.2 11.6 0

2-JMS099.30 3/19/2007 (M 5 8.3 7.2 11.5 0

2-JMS099.30 3/19/2007 (M 7 8.3 71 11.6 0

2-JMS099.30 3/19/2007 (M 9 8.3 71 11.6 0

2-JMS099.30 3/19/2007 (B 11 8.3 71 11.6 0

2-JMS099.30 4/30/2007|S 1 213 8.1 9 0 1.2
2-JMS099.30 4/30/2007|M 3 20.1 8 8.9 0

2-JMS099.30 4/30/2007|M 5 20 7.9 8.8 0

2-JMS099.30 4/30/2007|M 7 19.9 7.9 8.8 0

2-JMS099.30 4/30/2007|M 9 19.9 7.8 8.8 0

2-JMS099.30 4/30/2007|B 10 19.9 7.8 8.9 0

2-JMS099.30 5/30/2007|S 1 27.7 7.7 7 0 1.2
2-JMS099.30 5/30/2007 |M 2 27.5 7.6 6.7 0

2-JMS099.30 5/30/2007 |M 3 27.2 7.5 6.4 0

2-JMS099.30 5/30/2007 |M 4 271 7.5 6.4 0

2-JMS099.30 5/30/2007 |M 5 27 7.5 6.4 0

2-JMS099.30 5/30/2007 |M 6 27 7.5 6.1 0

2-JMS099.30 5/30/2007 (M 7 26.9 7.5 6.1 0

2-JMS099.30 5/30/2007 M 8 26.9 7.5 6.1 0

2-JMS099.30 5/30/2007 M 9 26.9 7.5 6 0

2-JMS099.30 5/30/2007 (B 10 26.9 7.5 6.1 0

2-JMS099.30 6/18/2007|S 1 26.4 7.7 7.6 0 1
2-JMS099.30 6/18/2007 |M 2 25.9 7.6 7.2 0

2-JMS099.30 6/18/2007 |M 3 25.6 7.5 71 0

2-JMS099.30 6/18/2007 |M 4 25.5 7.5 7 0

2-JMS099.30 6/18/2007 |M 5 254 7.5 7 0

2-JMS099.30 6/18/2007 |M 6 25.3 7.5 7 0

2-JMS099.30 6/18/2007 |M 7 25.3 7.5 6.9 0

2-JMS099.30 6/18/2007 |M 8 25.3 74 6.9 0

2-JMS099.30 6/18/2007 |M 9 25.2 74 6.9 0

2-JMS099.30 6/18/2007|B 10 25.2 74 6.9 0

2-JMS099.30 7/23/2007 (S 1 28.7 7.6 6.5 7 0 1.1
2-JMS099.30 7/23/2007 (M 2 28.6 7.6 6.3 6.7 0

2-JMS099.30 7/23/2007 (M 3 28.6 7.6 6.2 6.5 0

2-JMS099.30 7/23/2007 (M 4 28.5 7.5 6.1 6.4 0

2-JMS099.30 7/23/2007 (M 5 28.5 7.5 6 6.3 0

2-JMS099.30 7/23/2007 (M 6 28.5 7.5 6 6.3 0

2-JMS099.30 7/23/2007 (M 7 28.4 7.5 5.9 6.2 0

2-JMS099.30 7/23/2007 (M 8 28.4 7.5 5.7 6.1 0

2-JMS099.30 7/23/2007 (M 9 28.4 7.5 5.7 6.1 0

2-JMS099.30 7/23/2007 (M 10 28.4 7.5 5.8 6 0

2-JMS099.30 7/23/2007 (B 11 28.3 74 5.7 5.9 0

2-JMS099.30 8/20/2007 (S 1 27.7 71 4.1 43 0 0.7
2-JMS099.30 8/20/2007 (M 2 27.7 71 4.1 43 0

2-JMS099.30 8/20/2007 (M 3 27.7 71 4.1 43 0

2-JMS099.30 8/20/2007 (M 4 27.7 7 4.2 43 0

2-JMS099.30 8/20/2007 (M 5 27.7 71 4.1 43 0

2-JMS099.30 8/20/2007 (M 6 27.7 71 4.1 43 0

2-JMS099.30 8/20/2007 (M 7 27.7 71 4.1 43 0

2-JMS099.30 8/20/2007 (M 8 27.7 71 4.2 43 0

2-JMS099.30 8/20/2007 (B 9 27.7 7 4.2 43 0

2-JMS099.30 9/24/2007 (S 1 29.8 8.6 10.2 0 0.6
2-JMS099.30 9/24/2007 (M 2 28.1 8.3 94 0

2-JMS099.30 9/24/2007 |M 3 27.5 8.4 10 0

2-JMS099.30 9/24/2007 (M 4 26.9 8.2 9.1 0

2-JMS099.30 9/24/2007 (M 5 26.7 8.2 9 0

2-JMS099.30 9/24/2007 (M 6 26.7 8.1 8.7 0

2-JMS099.30 9/24/2007 (M 7 25.2 7.8 74 0

2-JMS099.30 9/24/2007 (M 8 25.1 7.8 74 0

2-JMS099.30 9/24/2007 (M 9 25.1 7.8 75 0

2-JMS099.30 9/24/2007|B 10 25 7.8 75 0

2-JMS099.30 10/22/2007 (S 1 26.3 8.4 9.4 0.5




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 10/22/2007 (M 2 25 8 8.5

2-JMS099.30 10/22/2007 (M 3 24.5 8 8.3

2-JMS099.30 10/22/2007 (M 4 24 7.8 7.7

2-JMS099.30 10/22/2007 (M 5 23.7 7.8 7.6

2-JMS099.30 10/22/2007 (M 6 23.4 7.8 75

2-JMS099.30 10/22/2007 (M 7 233 7.8 75

2-JMS099.30 10/22/2007 (M 8 233 7.8 75

2-JMS099.30 10/22/2007 (M 9 233 7.8 75

2-JMS099.30 10/22/2007 (M 10 23.3 7.8 7.6

2-JMS099.30 10/22/2007 (B 11 23.3 7.8 7.6

2-JMS099.30 11/13/2007 (S 1 11.9 7.6 9.5 0 1.4
2-JMS099.30 11/13/2007 (M 2 11.8 7.6 9.6 0

2-JMS099.30 11/13/2007 (M 3 11.8 7.6 9.6 0

2-JMS099.30 11/13/2007 (M 4 11.7 7.6 9.6 0

2-JMS099.30 11/13/2007 (M 5 11.7 7.6 9.6 0

2-JMS099.30 11/13/2007 (M 6 11.7 7.6 9.6 0

2-JMS099.30 11/13/2007 (M 7 11.7 7.6 9.6 0

2-JMS099.30 11/13/2007 (M 8 11.7 7.6 9.7 0

2-JMS099.30 11/13/2007 (M 9 11.7 7.6 9.7 0

2-JMS099.30 11/13/2007 (B 10 11.6 7.6 9.8 0

2-JMS099.30 12/10/2007 (S 1 7.6 74 11.2 0 1.5
2-JMS099.30 12/10/2007 (M 2 7.7 74 11.1 0

2-JMS099.30 12/10/2007 (M 3 7.6 7.4 11 0

2-JMS099.30 12/10/2007 (M 4 7.5 74 11.1 0

2-JMS099.30 12/10/2007 (M 5 75 7.4 11 0

2-JMS099.30 12/10/2007 (M 6 7.6 7.4 11 0

2-JMS099.30 12/10/2007 (M 7 7.6 7.4 11 0

2-JMS099.30 12/10/2007 (M 8 7.6 7.4 11 0

2-JMS099.30 12/10/2007 (M 9 7.7 74 11.1 0

2-JMS099.30 12/10/2007 (B 10 7.8 74 11.2 0

2-JMS099.30 1/23/2008|S 0

2-JMS099.30 1/23/2008|S 1 34 7.2 13.1 0 1.4
2-JMS099.30 1/23/2008|M 2 34 7.2 13.1 0

2-JMS099.30 1/23/2008|M 3 34 7.2 13.1 0

2-JMS099.30 1/23/2008|M 4 34 7.2 13.1 0

2-JMS099.30 1/23/2008|M 5 34 7.2 13.2 0

2-JMS099.30 1/23/2008|M 6 34 7.2 13.2 0

2-JMS099.30 1/23/2008|M 7 34 7.2 13.2 0

2-JMS099.30 1/23/2008|M 8 34 7.2 13.4 0

2-JMS099.30 1/23/2008|M 9 34 7.2 13.4 0

2-JMS099.30 1/23/2008|B 10 3.4 7.3 13.4 0

2-JMS099.30 2/14/2008|S 1 6.2 6.9 11.8 0 1.2
2-JMS099.30 2/14/2008|M 2 6.1 6.9 11.8 0

2-JMS099.30 2/14/2008|M 3 6.1 6.9 11.8 0

2-JMS099.30 2/14/2008|M 4 6.1 6.8 11.8 0

2-JMS099.30 2/14/2008|M 5 6.1 6.8 11.8 0

2-JMS099.30 2/14/2008|B 6 6.2 6.9 11.9 0

2-JMS099.30 3/18/2008|S 1 12 6.9 10.2 0 1.6
2-JMS099.30 3/18/2008|M 2 12 6.8 10.2 0

2-JMS099.30 3/18/2008(M 3 11.9 6.8 10.2 0

2-JMS099.30 3/18/2008(M 4 11.7 6.8 10.2 0

2-JMS099.30 3/18/2008(M 5 11.7 6.8 10.2 0

2-JMS099.30 3/18/2008(M 6 11.7 6.8 10.2 0

2-JMS099.30 3/18/2008(M 7 11.7 6.8 10.2 0

2-JMS099.30 3/18/2008(M 8 11.6 6.8 10.2 0

2-JMS099.30 3/18/2008(M 9 11.6 6.8 10.2 0

2-JMS099.30 3/18/2008(B 10 11.6 6.7 10.3 0

2-JMS099.30 4/15/2008|S 1 16.2 6.8 8.7 0 1.2
2-JMS099.30 4/15/2008|M 2 16 6.7 8.7 0

2-JMS099.30 4/15/2008|M 3 16 6.7 8.7 0

2-JMS099.30 4/15/2008|M 4 16 6.7 8.6 0

2-JMS099.30 4/15/2008|M 5 16 6.7 8.6 0

2-JMS099.30 4/15/2008|M 6 16 6.7 8.6 0

2-JMS099.30 4/15/2008|M 7 15.9 6.7 8.6 0

2-JMS099.30 4/15/2008|B 8 15.9 6.6 0

2-JMS099.30 5/22/2008|S 1 20 7.7 8.7 0.9
2-JMS099.30 5/22/2008(M 2 19.9 7.7 8.7

2-JMS099.30 5/22/2008(M 3 19.8 7.7 8.7

2-JMS099.30 5/22/2008(M 4 19.8 7.7 8.7

2-JMS099.30 5/22/2008(M 5 19.8 7.7 8.7

2-JMS099.30 5/22/2008(M 6 19.8 7.7 8.7

2-JMS099.30 5/22/2008(M 7 19.7 7.7 8.7

2-JMS099.30 5/22/2008(M 8 19.7 7.7 8.7

2-JMS099.30 5/22/2008(M 9 19.7 7.7 8.7

2-JMS099.30 5/22/2008(B 10 19.7 7.7 8.7




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 6/17/2008|S 1 30.8 7.5 6.2 0 1
2-JMS099.30 6/17/2008|M 2 304 7.3 5.1 0

2-JMS099.30 6/17/2008|M 3 304 7.4 52 0

2-JMS099.30 6/17/2008|M 4 30.3 7.3 5 0

2-JMS099.30 6/17/2008|M 5 30.3 7.3 4.9 0

2-JMS099.30 6/17/2008|M 6 30.3 7.3 4.9 0

2-JMS099.30 6/17/2008|M 7 30.3 7.3 4.9 0

2-JMS099.30 6/17/2008|M 8 30.3 7.3 5 0

2-JMS099.30 6/17/2008|M 9 30.3 7.3 5 0

2-JMS099.30 6/17/2008|M 10 30.3 7.3 5.1 0

2-JMS099.30 6/17/2008|B 11 30.3 7.3 5.1 0

2-JMS099.30 7/15/2008(S 1 29.4 7.7 6.5 0 0.8
2-JMS099.30 7/15/2008(M 2 28.8 7.6 6.5 0

2-JMS099.30 7/15/2008(M 3 28.5 7.5 5.8 0

2-JMS099.30 7/15/2008(M 4 28.4 7.5 5.8 0

2-JMS099.30 7/15/2008(M 5 28.3 7.5 5.7 0

2-JMS099.30 7/15/2008(M 6 28.3 7.5 5.6 0

2-JMS099.30 7/15/2008(M 7 28.3 7.5 5.6 0

2-JMS099.30 7/15/2008(M 8 28.3 7.5 5.6 0

2-JMS099.30 7/15/2008(M 9 28.3 7.5 5.6 0

2-JMS099.30 7/15/2008(B 10 28.3 7.5 5.7 0

2-JMS099.30 9/16/2008(S 1 26.8 7.2 6 0 0.7
2-JMS099.30 9/16/2008(M 2 26.7 7.2 6 0

2-JMS099.30 9/16/2008(M 3 26.7 7.2 6 0

2-JMS099.30 9/16/2008(M 4 26.7 7.2 6 0

2-JMS099.30 9/16/2008(M 5 26.7 7.2 6 0

2-JMS099.30 9/16/2008 (B 6 26.6 7.2 5.9 0

2-JMS099.30 10/21/2008(S 1 19.3 7.7 8 0 0.9
2-JMS099.30 10/21/2008(M 2 19.2 7.7 7.8 0

2-JMS099.30 10/21/2008(M 3 19.2 7.7 7.7 0

2-JMS099.30 10/21/2008(M 4 19.2 7.7 7.6 0

2-JMS099.30 10/21/2008(M 5 19.2 7.7 75 0

2-JMS099.30 10/21/2008(M 6 19.2 7.7 75 0

2-JMS099.30 10/21/2008(M 7 19.2 7.7 7.6 0

2-JMS099.30 10/21/2008(M 8 19.2 7.7 7.7 0

2-JMS099.30 10/21/2008(M 9 19.2 7.6 7.9 0

2-JMS099.30 10/21/2008 (B 10 19.1 7.6 8.1 0

2-JMS099.30 11/24/2008 S 1 8 7.8 11.8 0 1.3
2-JMS099.30 11/24/2008 (M 2 8.1 7.8 11.8 0

2-JMS099.30 11/24/2008 (M 3 7.8 7.8 11.8 0

2-JMS099.30 11/24/2008 (M 4 7.7 7.8 11.8 0

2-JMS099.30 11/24/2008 (M 5 7.6 7.8 11.9 0

2-JMS099.30 11/24/2008 (M 6 7.6 7.8 12 0

2-JMS099.30 11/24/2008 (M 7 7.6 7.8 11.9 0

2-JMS099.30 11/24/2008 (M 8 7.6 7.8 11.9 0

2-JMS099.30 11/24/2008 (M 9 7.6 7.9 11.9 0

2-JMS099.30 11/24/2008 (M 10 7.6 7.9 12 0

2-JMS099.30 11/24/2008 (M 11 75 7.9 12 0

2-JMS099.30 11/24/2008 (B 12 7.5 7.9 121 0

2-JMS099.30 12/9/2008|S 1 5.6 7.9 13.1 0 1.8
2-JMS099.30 12/9/2008|M 2 5.5 7.9 13.1 0

2-JMS099.30 12/9/2008|M 3 5.4 7.9 13.1 0

2-JMS099.30 12/9/2008|M 4 5.4 7.9 13.1 0

2-JMS099.30 12/9/2008|M 5 5.4 8 13.2 0

2-JMS099.30 12/9/2008|M 6 5.3 8 13.2 0

2-JMS099.30 12/9/2008|M 7 5.3 8 134 0

2-JMS099.30 12/9/2008|M 8 5.3 8.1 134 0

2-JMS099.30 12/9/2008|B 9 5.3 8.1 134 0

2-JMS099.30 1/21/2009|S 1 1 74 13.7 0 0.7
2-JMS099.30 1/21/2009|M 2 1 74 13.8 0

2-JMS099.30 1/21/2009|M 3 1 74 13.8 0

2-JMS099.30 1/21/2009|M 4 1 74 13.8 0

2-JMS099.30 1/21/2009|M 5 1 74 13.9 0

2-JMS099.30 1/21/2009|M 6 1 7.4 14 0

2-JMS099.30 1/21/2009|M 7 1 7.4 14 0

2-JMS099.30 1/21/2009|M 8 1 7.4 14 0

2-JMS099.30 1/21/2009|B 9 1 7.4 14 0

2-JMS099.30 2/19/2009|S 1 7.5 6.3 11.3 0 1.1
2-JMS099.30 2/19/2009|M 2 7.5 6.3 11.3 0

2-JMS099.30 2/19/2009|M 3 7.5 6.2 11.3 0

2-JMS099.30 2/19/2009|M 4 7.5 6.1 11.3 0

2-JMS099.30 2/19/2009|M 5 7.5 6 11.3 0

2-JMS099.30 2/19/2009|M 6 7.5 5.8 11.3 0

2-JMS099.30 2/19/2009|M 7 7.5 5.8 11.3 0

2-JMS099.30 2/19/2009|M 8 7.4 5.6 11.2 0




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 2/19/2009|M 9 7.4 4.8 10.6 0

2-JMS099.30 2/19/2009|M 10 7.3 4.8 10.5 0

2-JMS099.30 2/19/2009|B 11 7.4 4.7 10.6 0

2-JMS099.30 3/17/2009(S 1 9.6 74 10.5 0 1.1
2-JMS099.30 3/17/2009(M 2 9.6 74 10.6 0

2-JMS099.30 3/17/2009(M 3 9.6 75 10.6 0

2-JMS099.30 3/17/2009(M 4 9.6 75 10.7 0

2-JMS099.30 3/17/2009(M 5 9.5 75 10.7 0

2-JMS099.30 3/17/2009(M 6 9.5 75 10.8 0

2-JMS099.30 3/17/2009(M 7 9.5 75 10.8 0

2-JMS099.30 3/17/2009|M 8 9.5 7.5 11 0

2-JMS099.30 3/17/2009(M 9 9.5 75 10.9 0

2-JMS099.30 3/17/2009(B 10 9.5 74 11.1 0

2-JMS099.30 4/30/2009|S 1 21.1 7.4 8.4 1.2
2-JMS099.30 4/30/2009|M 2 21 7.4 8.4

2-JMS099.30 4/30/2009|M 3 21 7.4 8.4

2-JMS099.30 4/30/2009|M 4 21 7.4 8.5

2-JMS099.30 4/30/2009|M 5 21 7.4 8.5

2-JMS099.30 4/30/2009|M 6 21 7.4 8.5

2-JMS099.30 4/30/2009|M 7 20.9 7.4 8.5

2-JMS099.30 4/30/2009|B 8 20.9 7.4 8.5

2-JMS099.30 5/19/2009|S 1 18.9 7.6 9.1 0.2
2-JMS099.30 5/19/2009|M 2 18.9 7.6 9

2-JMS099.30 5/19/2009|M 3 18.9 7.6 9.2

2-JMS099.30 5/19/2009|M 4 18.9 7.6 9.3

2-JMS099.30 5/19/2009|M 5 18.9 7.7 9.3

2-JMS099.30 5/19/2009|M 6 18.9 7.7 9.3

2-JMS099.30 5/19/2009|M 7 18.8 7.7 9.4

2-JMS099.30 5/19/2009|M 8 18.8 7.7 9.4

2-JMS099.30 5/19/2009|B 9 18.8 7.7 9.5

2-JMS099.30 6/16/2009|S 1 26.7 7.4 74 0.8
2-JMS099.30 6/16/2009|M 2 26.7 7.4 74

2-JMS099.30 6/16/2009|M 3 26.7 7.4 74

2-JMS099.30 6/16/2009|M 4 26.7 7.4 74

2-JMS099.30 6/16/2009|M 5 26.7 7.4 74

2-JMS099.30 6/16/2009|M 6 26.7 7.4 74

2-JMS099.30 6/16/2009|M 7 26.6 7.4 74

2-JMS099.30 6/16/2009|M 8 26.6 7.4 74

2-JMS099.30 6/16/2009|M 9 26.6 7.4 74

2-JMS099.30 6/16/2009|B 10 26.6 74 7.4

2-JMS099.30 7/21/2009|S 1 28.5 7.2 5.7 1.2
2-JMS099.30 7/21/2009|M 2 28.4 7.2 5.7

2-JMS099.30 7/21/2009|M 3 28.4 7.2 5.7

2-JMS099.30 7/21/2009|M 4 284 7.2 5.7

2-JMS099.30 7/21/2009|M 5 28.4 7.2 5.7

2-JMS099.30 7/21/2009|M 6 28.3 7.2 5.6

2-JMS099.30 7/21/2009|M 7 28.1 71 54

2-JMS099.30 7/21/2009|M 8 28 71 5.3

2-JMS099.30 7/21/2009|M 9 28 71 5.3

2-JMS099.30 7/21/2009|B 10 28 71 54

2-JMS099.30 8/18/2009|S 1 324 8.2 7.2 1.1
2-JMS099.30 8/18/2009|M 2 31.8 8.2 7

2-JMS099.30 8/18/2009|M 3 31.3 8.1 6.8

2-JMS099.30 8/18/2009|M 4 30.8 8 6.5

2-JMS099.30 8/18/2009|M 5 30.6 8 6.4

2-JMS099.30 8/18/2009|M 6 30.3 7.9 6.3

2-JMS099.30 8/18/2009|M 7 30.3 7.9 6.3

2-JMS099.30 8/18/2009|M 8 30.2 7.9 6.2

2-JMS099.30 8/18/2009|M 9 30.1 7.9 6.2

2-JMS099.30 8/18/2009|M 10 30.1 7.9 6.2

2-JMS099.30 8/18/2009|M 11 30 7.9 6.2

2-JMS099.30 8/18/2009|B 12 30 7.9 6.2

2-JMS099.30 9/15/2009|S 1 28.3 8.4 0.8
2-JMS099.30 9/15/2009|M 2 26.9 7.9

2-JMS099.30 9/15/2009|M 3 25.7 7.7

2-JMS099.30 9/15/2009|M 4 25.5 7.6

2-JMS099.30 9/15/2009|M 5 25.5 7.6

2-JMS099.30 9/15/2009|M 6 25.5 7.6

2-JMS099.30 9/15/2009|M 7 254 7.6

2-JMS099.30 9/15/2009|B 8 24.7 7.6

2-JMS099.30 10/28/2009(S 1 16.8 7.7 8.4 1.6
2-JMS099.30 10/28/2009(M 2 16.7 7.7 8.4

2-JMS099.30 10/28/2009(M 3 16.7 7.7 8.3

2-JMS099.30 10/28/2009(M 4 16.7 7.7 8.3

2-JMS099.30 10/28/2009(M 5 16.6 7.7 8.3




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth

2-JMS099.30 10/28/2009(M 6 16.6 7.7 8.3

2-JMS099.30 10/28/2009(M 7 16.6 7.7 8.3

2-JMS099.30 10/28/2009(M 8 16.6 7.7 8.4

2-JMS099.30 10/28/2009(M 9 16.6 7.7 8.5

2-JMS099.30 10/28/2009(B 10 16.6 7.7 8.5

2-JMS099.30 11/9/2009|S 1 13.1 7.7 1.1
2-JMS099.30 11/9/2009|M 2 12.9 7.7

2-JMS099.30 11/9/2009|M 3 12.9 7.7

2-JMS099.30 11/9/2009|M 4 12.8 7.7

2-JMS099.30 11/9/2009|M 5 12.8 7.7

2-JMS099.30 11/9/2009|M 6 12.8 7.8

2-JMS099.30 11/9/2009|M 7 12.8 7.8

2-JMS099.30 11/9/2009|M 8 12.8 7.9

2-JMS099.30 11/9/2009|B 9 12.9 7.9

2-JMS099.30 12/8/2009|S 1 6.8 6.9 11.9 0.5
2-JMS099.30 12/8/2009|M 2 6.8 6.8 11.9

2-JMS099.30 12/8/2009|M 3 6.8 6.8 11.9

2-JMS099.30 12/8/2009|M 4 6.8 6.8 11.9

2-JMS099.30 12/8/2009|M 5 6.8 6.8 11.9

2-JMS099.30 12/8/2009|M 6 6.8 6.8 12

2-JMS099.30 12/8/2009|M 7 6.8 6.7 11.9

2-JMS099.30 12/8/2009|B 8 6.8 6.7 11.9

2-JMS099.30 1/25/2010|S 0

2-JMS099.30 1/25/2010|S 1 7.4 75 11.4 0.3
2-JMS099.30 1/25/2010|M 2 7.4 75 11.3

2-JMS099.30 1/25/2010|M 3 7.3 75 11.3

2-JMS099.30 1/25/2010|M 4 7.3 74 11.1

2-JMS099.30 1/25/2010|M 5 7.3 74 11.1

2-JMS099.30 1/25/2010|M 6 7.3 7.4 11

2-JMS099.30 1/25/2010|M 7 7.3 74 10.9

2-JMS099.30 1/25/2010|M 8 7.3 74 10.9

2-JMS099.30 1/25/2010|M 9 7.3 74 10.9

2-JMS099.30 1/25/2010|M 10 7.4 74 10.9

2-JMS099.30 1/25/2010|B 11 7.4 74 10.7

2-JMS099.30 2/17/2010(S 1 3.5 7.6 12.4 1
2-JMS099.30 2/17/2010|M 2 3.5 7.6 12.4

2-JMS099.30 2/17/2010|M 3 3.5 7.6 12.4

2-JMS099.30 2/17/2010|M 4 3.5 7.6 12.3

2-JMS099.30 2/17/2010|M 5 3.5 75 12.3

2-JMS099.30 2/17/2010|M 6 3.5 75 12.3

2-JMS099.30 2/17/2010|M 7 3.5 75 12.3

2-JMS099.30 2/17/2010|M 8 3.6 75 12.3

2-JMS099.30 2/17/2010(B 9 3.7 75 12.3

2-JMS099.30 3/4/2010(S 1 5.7 7.6 12.6 1.2
2-JMS099.30 3/4/2010(M 2 5.7 7.6 12.7

2-JMS099.30 3/4/2010(M 3 5.7 75 12.7

2-JMS099.30 3/4/2010(M 4 5.7 75 12.7

2-JMS099.30 3/4/2010(M 5 5.7 75 12.7

2-JMS099.30 3/4/2010(M 6 5.7 75 12.7

2-JMS099.30 3/4/2010(M 7 5.6 75 12.7

2-JMS099.30 3/4/2010(M 8 5.6 74 12.8

2-JMS099.30 3/4/2010(M 9 5.6 74 12.8

2-JMS099.30 3/4/2010(B 10 5.6 74 12.8

2-JMS099.30 4/6/2010(S 1 18.1 7.5 9.3 1.1
2-JMS099.30 4/6/2010|M 2 18 7.5 9.4

2-JMS099.30 4/6/2010|M 3 18.1 7.5 9.4

2-JMS099.30 4/6/2010|M 4 17.7 7.4 9.4

2-JMS099.30 4/6/2010|M 5 17.7 7.4 9.4

2-JMS099.30 4/6/2010|M 6 17.7 7.4 9.4

2-JMS099.30 4/6/2010|M 7 17.7 7.4 9.4

2-JMS099.30 4/6/2010|M 8 17.7 7.4 9.4

2-JMS099.30 4/6/2010|M 9 17.7 7.4 9.4

2-JMS099.30 4/6/2010(B 10 17.7 74 9.4

2-JMS099.30 5/4/2010(S 1 23.7 8 0.7
2-JMS099.30 5/4/2010(M 2 23.6 8

2-JMS099.30 5/4/2010(M 3 23.5 7.9

2-JMS099.30 5/4/2010(M 4 23.5 7.9

2-JMS099.30 5/4/2010(M 5 233 7.9

2-JMS099.30 5/4/2010(M 6 233 7.9

2-JMS099.30 5/4/2010(M 7 233 7.8

2-JMS099.30 5/4/2010(M 8 233 7.8

2-JMS099.30 5/4/2010(B 9 233 7.8

2-JMS099.30 6/2/2010(S 1 275 7.5 0.5
2-JMS099.30 6/2/2010|M 2 271 7.5

2-JMS099.30 6/2/2010|M 3 26.8 7.4




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 6/2/2010|M 4 26.8 7.3

2-JMS099.30 6/2/2010|M 5 26.8 7.3

2-JMS099.30 6/2/2010|M 6 26.8 7.3

2-JMS099.30 6/2/2010|M 7 26.7 7.3

2-JMS099.30 6/2/2010(B 8 26.6 7.3

2-JMS099.30 7/7/2010(S 1 33.7 8.1 8.6 0.9
2-JMS099.30 7/7/2010(M 2 329 7.9 8.1

2-JMS099.30 7/7/2010(M 3 325 7.6 7.6

2-JMS099.30 7/7/2010(M 4 30.8 7.4 6

2-JMS099.30 7/7/2010|M 5 30 7.3 5.6

2-JMS099.30 7/7/2010(M 6 29.6 7.3 5.3

2-JMS099.30 7/7/2010(M 7 29.5 7.3 54

2-JMS099.30 7/7/2010(M 8 29.5 7.3 54

2-JMS099.30 7/7/2010(M 9 29.5 7.3 54

2-JMS099.30 7/7/2010(B 10 29.4 7.3 54

2-JMS099.30 8/3/2010(S 1 29.9 7.5 6.2 0.9
2-JMS099.30 8/3/2010(M 2 29.7 7.5 5.9

2-JMS099.30 8/3/2010(M 3 29.7 7.5 5.8

2-JMS099.30 8/3/2010(M 4 29.7 7.5 5.8

2-JMS099.30 8/3/2010(M 5 29.7 7.5 5.8

2-JMS099.30 8/3/2010(M 6 29.7 7.5 5.8

2-JMS099.30 8/3/2010(M 7 29.7 7.5 5.7

2-JMS099.30 8/3/2010(M 8 29.7 7.5 5.6

2-JMS099.30 8/3/2010(B 9 29.6 7.5 5.6

2-JMS099.30 9/8/2010(S 1 29.2 8 74 0.7
2-JMS099.30 9/8/2010(M 2 28.9 7.7 6.7

2-JMS099.30 9/8/2010(M 3 28.8 7.7 6.5

2-JMS099.30 9/8/2010(M 4 28.8 7.7 6.4

2-JMS099.30 9/8/2010(M 5 28.8 7.7 6.6

2-JMS099.30 9/8/2010(M 6 28.8 7.7 6.6

2-JMS099.30 9/8/2010(M 7 28.8 7.7 6.7

2-JMS099.30 9/8/2010(M 8 28.8 7.7 6.7

2-JMS099.30 9/8/2010(M 9 28.9 7.8 6.7

2-JMS099.30 9/8/2010(B 10 28.9 7.8 6.7

2-JMS099.30 10/5/2010|S 1 18.5 7.7 9.2 0.6
2-JMS099.30 10/5/2010|M 2 18.4 7.7 9.2

2-JMS099.30 10/5/2010|M 3 18.4 7.7 9.1

2-JMS099.30 10/5/2010|M 4 18.4 7.7 9.1

2-JMS099.30 10/5/2010|M 5 18.4 7.7 9.1

2-JMS099.30 10/5/2010|M 6 18.4 7.7 9.1

2-JMS099.30 10/5/2010|M 7 18.4 7.7 9.1

2-JMS099.30 10/5/2010|M 8 18.4 7.7 9.1

2-JMS099.30 10/5/2010|M 9 18.4 7.8 9.1

2-JMS099.30 10/5/2010|M 10 18.3 7.8 9

2-JMS099.30 10/5/2010|B 11 18.3 7.7 9

2-JMS099.30 11/2/2010|S 1 16.1 7.7 9.8 0 1.4
2-JMS099.30 11/2/2010|M 2 16 7.7 9.8 0

2-JMS099.30 11/2/2010|M 3 15.9 7.7 9.8 0

2-JMS099.30 11/2/2010|M 4 15.9 7.7 9.9 0

2-JMS099.30 11/2/2010|M 5 15.8 7.7 10 0

2-JMS099.30 11/2/2010|M 6 15.8 7.7 10 0

2-JMS099.30 11/2/2010|M 7 15.8 7.7 10 0

2-JMS099.30 11/2/2010|M 8 15.8 7.7 10.2 0

2-JMS099.30 11/2/2010|M 9 15.7 7.7 10.4 0

2-JMS099.30 11/2/2010|M 10 15.7 7.7 10.5 0

2-JMS099.30 11/2/2010|M 11 15.7 7.7 10.5 0

2-JMS099.30 11/2/2010|B 12 15.7 7.8 10.5 0

2-JMS099.30 1/4/2011[S 1 3.7 7.6 13.3 1.8
2-JMS099.30 1/4/2011|M 2 3.7 7.6 13.4

2-JMS099.30 1/4/2011|M 3 3.6 7.6 13.4

2-JMS099.30 1/4/2011|M 4 3.6 7.6 13.4

2-JMS099.30 1/4/2011|M 5 3.6 7.6 13.4

2-JMS099.30 1/4/2011|M 6 3.6 7.6 13.4

2-JMS099.30 1/4/2011|M 7 3.6 7.6 13.4

2-JMS099.30 1/4/2011|M 8 3.6 7.6 13.5

2-JMS099.30 1/4/2011|M 9 3.6 7.6 13.5

2-JMS099.30 1/4/2011|M 10 3.6 7.6 13.5

2-JMS099.30 1/4/2011|B 11 3.6 7.6 13.5

2-JMS099.30 2/1/2011[S 1 3.8 74 12.8 1.3
2-JMS099.30 2/1/2011|M 2 3.7 74 12.8

2-JMS099.30 2/1/2011|M 3 3.7 74 12.8

2-JMS099.30 2/1/2011|M 4 3.7 74 12.8

2-JMS099.30 2/1/2011|M 5 3.7 74 12.8

2-JMS099.30 2/1/2011|M 6 3.7 74 12.8

2-JMS099.30 2/1/2011|M 7 3.7 7.4 12.9




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity [Secchi Depth
2-JMS099.30 2/1/2011|M 8 3.7 74 12.8
2-JMS099.30 2/1/2011|M 9 3.7 7.3 12.8
2-JMS099.30 2/1/2011(B 10 3.7 7.3 12.9
2-JMS099.30 3/1/2011(S 1 10.8 74 10.6 1.2
2-JMS099.30 3/1/2011(M 2 10.7 74 10.7
2-JMS099.30 3/1/2011(M 3 10.4 74 10.6
2-JMS099.30 3/1/2011(M 4 10.1 74 10.5
2-JMS099.30 3/1/2011(M 5 10.1 74 10.6
2-JMS099.30 3/1/2011(M 6 10 7.3 10.5
2-JMS099.30 3/1/2011(M 7 10 7.3 10.5
2-JMS099.30 3/1/2011(M 8 10 7.3 10.6
2-JMS099.30 3/1/2011(M 9 10 7.3 10.6
2-JMS099.30 3/1/2011(M 10 10 7.3 10.6
2-JMS099.30 3/1/2011(B 11 10 7.2 10.6
2-JMS099.30 4/14/2011|S 1 16.3 7.6 9.7 1.3
2-JMS099.30 4/14/2011|M 2 16.3 7.6 9.7
2-JMS099.30 4/14/2011|M 3 16.4 7.6 9.7
2-JMS099.30 4/14/2011|M 4 16.4 7.6 9.8
2-JMS099.30 4/14/2011|M 5 16.4 7.6 9.8
2-JMS099.30 4/14/2011|M 6 16.4 7.6 9.8
2-JMS099.30 4/14/2011|M 7 16.3 7.6 9.8
2-JMS099.30 4/14/2011|B 8 16.2 7.6 9.7
2-JMS099.30 5/3/2011(S 1 19.2 7.4 9.5 0.1
2-JMS099.30 5/3/2011(M 2 19.1 7.4 9.5
2-JMS099.30 5/3/2011(M 3 18.8 7.4 9.5
2-JMS099.30 5/3/2011(M 4 18.6 7.3 9.6
2-JMS099.30 5/3/2011(M 5 18.6 7.3 9.6
2-JMS099.30 5/3/2011(M 6 18.6 7.3 9.5
2-JMS099.30 5/3/2011(M 7 18.6 7.4 9.6
2-JMS099.30 5/3/2011(M 8 18.6 7.4 9.6
2-JMS099.30 5/3/2011(M 9 18.6 7.4 9.6
2-JMS099.30 5/3/2011(B 10 18.6 74 9.6
2-JMS099.30 7/19/2011(S 1 30 7.7 71 0.5
2-JMS099.30 7/19/2011|M 2 29.9 7.6 6.6
2-JMS099.30 7/19/2011|M 3 29.8 7.6 6.3
2-JMS099.30 7/19/2011|M 4 29.7 7.5 6.1
2-JMS099.30 7/19/2011|M 5 29.6 7.5 5.8
2-JMS099.30 7/19/2011|M 6 29.6 7.5 5.7
2-JMS099.30 7/19/2011|M 7 29.6 7.5 5.8
2-JMS099.30 7/19/2011|M 8 29.6 7.5 5.9
2-JMS099.30 7/19/2011|M 9 29.6 7.5 5.9
2-JMS099.30 7/19/2011|M 10 29.6 75 5.9
2-JMS099.30 7/19/2011|B 11 29.6 75 5.7
2-JMS099.30 8/2/2011(S 1 32.8 7.6 5.7 0.9
2-JMS099.30 8/2/2011(M 2 325 7.5 54
2-JMS099.30 8/2/2011(M 3 323 7.5 52
2-JMS099.30 8/2/2011(M 4 322 7.5 4.8
2-JMS099.30 8/2/2011(M 5 321 7.5 4.7
2-JMS099.30 8/2/2011(M 6 321 7.5 4.7
2-JMS099.30 8/2/2011(M 7 321 7.5 4.7
2-JMS099.30 8/2/2011(M 8 321 7.5 4.7
2-JMS099.30 8/2/2011(B 9 32 7.5 45
2-JMS099.30 9/22/2011(S 1 23.1 7.7 7.9 1.2
2-JMS099.30 9/22/2011(M 2 22.9 7.7 7.9
2-JMS099.30 9/22/2011(M 3 22.8 7.7 7.8
2-JMS099.30 9/22/2011(M 4 22,5 7.7 7.7
2-JMS099.30 9/22/2011(M 5 22.4 7.6 7.7
2-JMS099.30 9/22/2011(M 6 223 7.6 7.6
2-JMS099.30 9/22/2011(M 7 223 7.6 7.6
2-JMS099.30 9/22/2011(M 8 223 7.6 7.6
2-JMS099.30 9/22/2011(M 9 223 7.6 75
2-JMS099.30 9/22/2011(M 10 223 7.6 75
2-JMS099.30 9/22/2011(B 11 223 7.6 75
2-JMS099.30 10/4/2011|S 1 21.3 7.6 7.2 1.2
2-JMS099.30 10/4/2011|M 2 21.3 7.6 7.2
2-JMS099.30 10/4/2011|M 3 21.3 7.6 7.2
2-JMS099.30 10/4/2011|M 4 21.3 7.6 7.2
2-JMS099.30 10/4/2011|M 5 21.3 7.6 7.2
2-JMS099.30 10/4/2011|M 6 21.3 7.6 71
2-JMS099.30 10/4/2011|M 7 21.3 7.6 7.2
2-JMS099.30 10/4/2011|M 8 21.2 7.6 7.2
2-JMS099.30 10/4/2011|M 9 21.2 7.6 7.2
2-JMS099.30 10/4/2011|B 10 21.2 7.6 7.2
2-JMS099.30 11/1/2011|S 1 12.8 7.6 10.6 1.1
2-JMS099.30 11/1/2011|M 2 12.7 7.6 10.6




Station 1D Collection Date Depth Desc Depth Temp Celcius |Field Ph [Do Probe Do Winkler |Fdt Do Optical |Salinity
2-JMS099.30 11/1/2011 M 3 12.7 7.6 10.6

2-JMS099.30 11/1/2011 M 4 12.6 7.5 10.6

2-JMS099.30 11/1/2011 M 5 125 7.5 10.6

2-JMS099.30 11/1/2011 M 6 125 7.5 10.7

2-JMS099.30 11/1/2011 M 7 125 7.5 10.7

2-JMS099.30 11/1/2011 M 8 125 7.5 10.7

2-JMS099.30 11/1/2011 B 9 125 7.5 10.7

2-JMS099.30 12/6/2011 S 1 9.56 7.47 11.14 2-JMS099.30 12/6/2011|S
2-JMS099.30 12/6/2011 M 2 9.24 7.46 11.23/2-JMS099.30 12/6/2011 M
2-JMS099.30 12/6/2011 M 3 9.24 7.46 11.21 2-JMS099.30 12/6/2011 M
2-JMS099.30 12/6/2011 M 4 9.02 7.46 11.252-JMS099.30 12/6/2011 M
2-JMS099.30 12/6/2011 M 5 9 7.47 11.26 |2-JMS099.30 12/6/2011 M
2-JMS099.30 12/6/2011 M 6 9 7.48 11.26 |2-JMS099.30 12/6/2011 M
2-JMS099.30 12/6/2011 M 7 9.01 7.49 11.3/2-JMS099.30 12/6/2011 M
2-JMS099.30 12/6/2011 M 8 9.01 7.48 11.3/2-JMS099.30 12/6/2011 M
2-JMS099.30 12/6/2011 M 9 9.01 7.49 11.322-JMS099.30 12/6/2011 M
2-JMS099.30 12/6/2011 M 10 9.01 7.49 11.322-JMS099.30 12/6/2011 M
2-JMS099.30 12/6/2011 M 11 9.02 7.5 11.33/2-JMS099.30 12/6/2011 M
2-JMS099.30 12/6/2011 B 12 9.02 7.51 11.352-JMS099.30 12/6/2011|B
2-JMS099.30 1/5/2012|S 1 4.43 7.67 13.4/2-JMS099.30 1/5/2012|S
2-JMS099.30 1/5/2012|M 2 4.4 7.65 13.452-JMS099.30 1/5/2012 M
2-JMS099.30 1/5/2012|M 3 4.4 7.65 13.52 2-JMS099.30 1/5/2012 M
2-JMS099.30 1/5/2012|M 4 4.44 7.65 13.49 2-JMS099.30 1/5/2012 M
2-JMS099.30 1/5/2012|M 5 4.36 7.66 13.52 2-JMS099.30 1/5/2012 M
2-JMS099.30 1/5/2012|M 6 4.38 7.65 13.53/2-JMS099.30 1/5/2012 M
2-JMS099.30 1/5/2012|M 7 4.41 7.64 13.51 2-JMS099.30 1/5/2012 M
2-JMS099.30 1/5/2012|M 8 4.41 7.65 13.542-JMS099.30 1/5/2012 M
2-JMS099.30 1/5/2012|M 9 4.39 7.64 13.62 2-JMS099.30 1/5/2012 M
2-JMS099.30 1/5/2012|M 10 4.4 7.64 13.69 |2-JMS099.30 1/5/2012 M
2-JMS099.30 1/5/2012|B 11 4.37 7.63 13.68 2-JMS099.30 1/5/2012|B
2-JMS099.30 2/7/2012|S 1 7.97 7.7 11.79 2-JMS099.30 2/7/2012|S
2-JMS099.30 2/7/2012|M 2 7.93 7.72 11.86 |2-JMS099.30 2/7/2012 M
2-JMS099.30 2/7/2012|M 3 7.85 7.72 11.8/2-JMS099.30 2/7/2012 M
2-JMS099.30 2/7/2012|M 4 7.84 7.7 11.79 |2-JMS099.30 2/7/2012 M
2-JMS099.30 2/7/2012|M 5 7.8 7.67 11.752-JMS099.30 2/7/2012 M
2-JMS099.30 2/7/2012|M 6 7.81 7.69 11.8/2-JMS099.30 2/7/2012 M
2-JMS099.30 2/7/2012|M 7 7.8 7.68 11.832-JMS099.30 2/7/2012 M
2-JMS099.30 2/7/2012|M 8 7.79 7.67 11.84 2-JMS099.30 2/7/2012 M
2-JMS099.30 2/7/2012|M 9 7.75 7.66 11.852-JMS099.30 2/7/2012 M
2-JMS099.30 2/7/2012|M 10 7.75 7.61 11.7 |2-JMS099.30 2/7/2012 M
2-JMS099.30 2/7/2012|B 11 7.72 7.52 11.62 2-JMS099.30 2/7/2012|B
2-JMS099.30 3/6/2012|S 1 8.41 7.74 12.1/2-JMS099.30 3/6/2012|S
2-JMS099.30 3/6/2012 M 2 8.38 7.72 12.06 |2-JMS099.30 3/6/2012/M
2-JMS099.30 3/6/2012 M 3 8.38 7.72 12.07 |2-JMS099.30 3/6/2012/M
2-JMS099.30 3/6/2012 M 4 8.37 7.72 122-JMS099.30 3/6/2012/ M
2-JMS099.30 3/6/2012 M 5 8.38 7.72 12.01 2-JMS099.30 3/6/2012/M
2-JMS099.30 3/6/2012 M 6 8.38 7.72 12.222-JMS099.30 3/6/2012/M
2-JMS099.30 3/6/2012 M 7 8.37 7.72 12.222-JMS099.30 3/6/2012/M
2-JMS099.30 3/6/2012 M 8 8.37 7.71 12.2/2-JMS099.30 3/6/2012/ M
2-JMS099.30 3/6/2012 M 9 8.37 7.71 12.222-JMS099.30 3/6/2012/M
2-JMS099.30 3/6/2012 M 10 8.37 7.71 12.23/2-JMS099.30 3/6/2012/M
2-JMS099.30 3/6/2012 M 11 8.37 7.7 12.36 2-JMS099.30 3/6/2012/M
2-JMS099.30 3/6/2012 B 12 8.36 7.7 12.382-JMS099.30 3/6/2012|B
2-JMS099.30 4/12/2012|S 1 15.52 7.78 9.112-JMS099.30 4/12/2012|S
2-JMS099.30 4/12/2012 M 2 15.52 7.78 9.07 |2-JMS099.30 4/12/2012 M
2-JMS099.30 4/12/2012 M 3 154 7.77 9.1/2-JMS099.30 4/12/2012 M
2-JMS099.30 4/12/2012 M 4 15.09 7.77 9.1/2-JMS099.30 4/12/2012 M
2-JMS099.30 4/12/2012 M 5 15.07 7.76 9 2-JMS099.30 4/12/2012 M
2-JMS099.30 4/12/2012 M 6 15.06 7.77 9.082-JMS099.30 4/12/2012 M
2-JMS099.30 4/12/2012 M 7 15.07 7.77 9.16 |2-JMS099.30 4/12/2012 M
2-JMS099.30 4/12/2012 M 8 15.06 7.76 9.122-JMS099.30 4/12/2012 M
2-JMS099.30 4/12/2012 M 9 15.05 7.76 9.16 |2-JMS099.30 4/12/2012 M
2-JMS099.30 4/12/2012|B 10 15.05 7.76 9.272-JMS099.30 4/12/2012 B
2-JMS099.30 5/3/2012|S 1 20.94 7.7 8.21/2-JMS099.30 5/3/2012|S
2-JMS099.30 5/3/2012|M 2 20.61 7.69 8.25/2-JMS099.30 5/3/2012 M
2-JMS099.30 5/3/2012 M 3 20.57 7.68 8.242-JMS099.30 5/3/2012/M
2-JMS099.30 5/3/2012|M 4 20.52 7.68 8.242-JMS099.30 5/3/2012 M
2-JMS099.30 5/3/2012 M 5 20.47 7.67 8.21/2-JMS099.30 5/3/2012/M
2-JMS099.30 5/3/2012|M 6 20.47 7.67 8.25/2-JMS099.30 5/3/2012 M
2-JMS099.30 5/3/2012 M 7 20.47 7.67 8.222-JMS099.30 5/3/2012/M




Station 1D Collection Date Depth Desc Depth Temp Celcius |Field Ph [Do Probe Do Winkler |Fdt Do Optical |Salinity
2-JMS099.30 5/3/2012|M 8 20.45 7.67 8.18/2-JMS099.30 5/3/2012 M
2-JMS099.30 5/3/2012 M 9 20.36 7.67 8.17 2-JMS099.30 5/3/2012/M
2-JMS099.30 5/3/2012|M 10 20.01 7.64 8.11/2-JMS099.30 5/3/2012 M
2-JMS099.30 5/3/2012 M 11 20 7.64 8.142-JMS099.30 5/3/2012/M
2-JMS099.30 5/3/2012|B 12 20.02 7.65 8.1/2-JMS099.30 5/3/2012|B
2-JMS099.30 6/14/2012 S 1 26.42 7.85 6.51/2-JMS099.30 6/14/2012|S
2-JMS099.30 6/14/2012 M 2 26.29 7.81 6.372-JMS099.30 6/14/2012 M
2-JMS099.30 6/14/2012 M 3 26.27 7.78 6.45/2-JMS099.30 6/14/2012 M
2-JMS099.30 6/14/2012 M 4 26.26 7.78 6.49 2-JMS099.30 6/14/2012 M
2-JMS099.30 6/14/2012 M 5 26.25 7.78 6.46 |2-JMS099.30 6/14/2012 M
2-JMS099.30 6/14/2012 M 6 26.24 7.78 6.422-JMS099.30 6/14/2012 M
2-JMS099.30 6/14/2012 M 7 26.24 7.78 6.43/2-JMS099.30 6/14/2012 M
2-JMS099.30 6/14/2012 M 8 26.23 7.77 6.45|2-JMS099.30 6/14/2012 M
2-JMS099.30 6/14/2012 M 9 26.23 7.77 6.41/2-JMS099.30 6/14/2012 M
2-JMS099.30 6/14/2012 M 10 26.22 7.77 6.422-JMS099.30 6/14/2012 M
2-JMS099.30 6/14/2012 M 11 26.22 7.77 6.442-JMS099.30 6/14/2012 M
2-JMS099.30 6/14/2012 B 12 26.22 7.76 6.5/2-JMS099.30 6/14/2012 B
2-JMS099.30 7/19/2012 S 1 31.57 7.7 6.83/2-JMS099.30 7/19/2012|S
2-JMS099.30 7/19/2012 M 2 31.39 7.65 6.44 2-JMS099.30 7/19/2012 M
2-JMS099.30 7/19/2012 M 3 31.37 7.66 6.35/2-JMS099.30 7/19/2012 M
2-JMS099.30 7/19/2012 M 4 31.05 7.56 5.73/2-JMS099.30 7/19/2012 M
2-JMS099.30 7/19/2012 M 5 30.66 7.53 5.49 2-JMS099.30 7/19/2012 M
2-JMS099.30 7/19/2012 M 6 30.56 7.5 5.342-JMS099.30 7/19/2012 M
2-JMS099.30 7/19/2012 M 7 30.56 7.51 5.362-JMS099.30 7/19/2012 M
2-JMS099.30 7/19/2012 M 8 30.52 7.49 5.242-JMS099.30 7/19/2012 M
2-JMS099.30 7/19/2012 M 9 30.52 7.49 5.26|2-JMS099.30 7/19/2012 M
2-JMS099.30 7/19/2012 M 10 30.51 7.49 5.33/2-JMS099.30 7/19/2012 M
2-JMS099.30 7/19/2012 B 11 30.51 7.49 5.292-JMS099.30 7/19/2012 B
2-JMS099.30 8/7/12012|S 1 30.43 7.6 5.45/2-JMS099.30 8/7/12012|S
2-JMS099.30 8/7/2012 M 2 30.35 7.6 5.482-JMS099.30 8/7/2012/M
2-JMS099.30 8/7/2012 M 3 30.32 7.58 5.21/2-JMS099.30 8/7/2012/M
2-JMS099.30 8/7/2012 M 4 30.23 7.56 5.122-JMS099.30 8/7/2012/M
2-JMS099.30 8/7/12012 M 5 30.25 7.56 5.09 2-JMS099.30 8/7/12012/M
2-JMS099.30 8/7/2012 M 6 30.25 7.55 5.022-JMS099.30 8/7/2012/M
2-JMS099.30 8/7/2012 M 7 30.23 7.54 5.32/2-JMS099.30 8/7/2012/M
2-JMS099.30 8/7/2012 B 8 30.22 7.55 5.182-JMS099.30 8/7/2012|B
2-JMS099.30 9/20/2012 'S 1 24.04 7.76 6.65|2-JMS099.30 9/20/2012|S
2-JMS099.30 9/20/2012 M 2 24.03 7.76 6.64 2-JMS099.30 9/20/2012 M
2-JMS099.30 9/20/2012 M 3 24.02 7.75 6.69 2-JMS099.30 9/20/2012 M
2-JMS099.30 9/20/2012 M 4 23.88 7.72 6.54 2-JMS099.30 9/20/2012 M
2-JMS099.30 9/20/2012 M 5 23.87 7.72 6.56 |2-JMS099.30 9/20/2012 M
2-JMS099.30 9/20/2012 M 6 23.84 7.71 6.48 2-JMS099.30 9/20/2012 M
2-JMS099.30 9/20/2012 M 7 23.82 7.7 6.49 2-JMS099.30 9/20/2012 M
2-JMS099.30 9/20/2012 M 8 23.82 7.69 6.48 2-JMS099.30 9/20/2012 M
2-JMS099.30 9/20/2012 M 9 23.83 7.7 6.47 |2-JMS099.30 9/20/2012 M
2-JMS099.30 9/20/2012 B 10 23.84 7.69 6.55/2-JMS099.30 9/20/2012 B
2-JMS099.30 10/23/2012 S 1 18.58 7.96 8.18/2-JMS099.30 10/23/2012|S
2-JMS099.30 10/23/2012 M 2 18.4 7.95 8.21/2-JMS099.30 10/23/2012 M
2-JMS099.30 10/23/2012 M 3 18.37 7.94 8.32/2-JMS099.30 10/23/2012 M
2-JMS099.30 10/23/2012 B 4 18.35 7.93 8.66 2-JMS099.30 10/23/2012 B
2-JMS099.30 11/6/2012 S 1 11.23 7.93 10.02 |2-JMS099.30 11/6/2012|S
2-JMS099.30 11/6/2012 M 2 11.24 7.93 10.01 2-JMS099.30 11/6/2012 M
2-JMS099.30 11/6/2012 M 3 11.24 7.93 10.04 |2-JMS099.30 11/6/2012 M
2-JMS099.30 11/6/2012 M 4 11.24 7.93 10.04 2-JMS099.30 11/6/2012 M
2-JMS099.30 11/6/2012 M 5 11.23 7.93 10.05 2-JMS099.30 11/6/2012 M
2-JMS099.30 11/6/2012 M 6 11.26 7.93 10.06 |2-JMS099.30 11/6/2012 M
2-JMS099.30 11/6/2012 M 7 11.27 7.92 10.12 2-JMS099.30 11/6/2012 M
2-JMS099.30 11/6/2012 M 8 11.24 7.92 10.11 2-JMS099.30 11/6/2012 M
2-JMS099.30 11/6/2012 M 9 11.24 7.92 10.232-JMS099.30 11/6/2012 M
2-JMS099.30 11/6/2012 M 10 11.25 7.9 10.37 2-JMS099.30 11/6/2012 M
2-JMS099.30 11/6/2012 B 11 11.25 7.92 10.732-JMS099.30 11/6/2012|B
2-JMS099.30 12/4/2012 S 1 8.44 7.98 11.752-JMS099.30 12/4/2012|S
2-JMS099.30 12/4/2012 M 2 8.43 7.98 11.812-JMS099.30 12/4/2012 M
2-JMS099.30 12/4/2012 M 3 8.44 7.98 11.84 2-JMS099.30 12/4/2012 M
2-JMS099.30 12/4/2012 M 4 8.37 7.97 11.5/2-JMS099.30 12/4/2012 M
2-JMS099.30 12/4/2012 M 5 8.22 7.99 11.86 2-JMS099.30 12/4/2012 M
2-JMS099.30 12/4/2012 M 6 8.21 7.99 11.84 2-JMS099.30 12/4/2012 M
2-JMS099.30 12/4/2012 M 7 8.19 7.99 11.852-JMS099.30 12/4/2012 M
2-JMS099.30 12/4/2012 M 8 8.2 7.99 11.86 2-JMS099.30 12/4/2012 M
2-JMS099.30 12/4/2012 M 9 8.2 7.99 11.9/2-JMS099.30 12/4/2012 M




Station 1D Collection Date Depth Desc Depth Temp Celcius |Field Ph [Do Probe Do Winkler |Fdt Do Optical |Salinity
2-JMS099.30 12/4/2012 M 10 8.2 7.99 11.91 2-JMS099.30 12/4/2012 M
2-JMS099.30 12/4/2012 B 11 8.2 7.98 11.99 2-JMS099.30 12/4/2012|B
2-JMS099.30 1/8/2013|S 1 5.16 7.98 13.41 2-JMS099.30 1/8/2013|S
2-JMS099.30 1/8/2013 | M 2 5.14 7.98 13.3/2-JMS099.30 1/8/2013 M
2-JMS099.30 1/8/2013 M 3 5.12 7.98 13.29 2-JMS099.30 1/8/2013 M
2-JMS099.30 1/8/2013 M 4 5.11 7.98 13.29 2-JMS099.30 1/8/2013 M
2-JMS099.30 1/8/2013 M 5 5.13 7.98 13.3/2-JMS099.30 1/8/2013 M
2-JMS099.30 1/8/2013 M 6 5.12 7.98 13.352-JMS099.30 1/8/2013 M
2-JMS099.30 1/8/2013 M 7 5.11 7.97 13.36 2-JMS099.30 1/8/2013 M
2-JMS099.30 1/8/2013 M 8 5.11 7.97 13.37 2-JMS099.30 1/8/2013 M
2-JMS099.30 1/8/2013 M 9 5.1 7.98 13.39 2-JMS099.30 1/8/2013 M
2-JMS099.30 1/8/2013 M 10 5.09 7.98 13.532-JMS099.30 1/8/2013 M
2-JMS099.30 1/8/2013|B 11 5.1 7.98 13.542-JMS099.30 1/8/2013 B
2-JMS099.30 2/5/2013|S 1 4.79 7.82 13.312-JMS099.30 2/5/2013|S
2-JMS099.30 2/5/2013 M 2 4.78 7.82 13.342-JMS099.30 2/5/2013 M
2-JMS099.30 2/5/2013 M 3 4.69 7.83 13.442-JMS099.30 2/5/2013 M
2-JMS099.30 2/5/2013 M 4 4.69 7.83 13.46 |2-JMS099.30 2/5/2013 M
2-JMS099.30 2/5/2013 M 5 4.69 7.83 13.49 2-JMS099.30 2/5/2013 M
2-JMS099.30 2/5/2013 M 6 4.69 7.83 13.452-JMS099.30 2/5/2013 M
2-JMS099.30 2/5/2013 M 7 4.69 7.83 13.46 |2-JMS099.30 2/5/2013 M
2-JMS099.30 2/5/2013 /M 8 4.69 7.83 13.4/2-JMS099.30 2/5/2013 M
2-JMS099.30 2/5/2013 M 9 4.71 7.84 13.4/2-JMS099.30 2/5/2013 M
2-JMS099.30 2/5/2013|B 10 4.7 13.42 2-JMS099.30 2/5/2013 B
2-JMS099.30 3/5/2013|S 1 6.27 8.07 12.79 2-JMS099.30 3/5/2013|S
2-JMS099.30 3/5/2013 M 2 6.28 8.06 12.752-JMS099.30 3/5/2013/ M
2-JMS099.30 3/5/2013 M 3 6.26 8.06 12.8/2-JMS099.30 3/5/2013 M
2-JMS099.30 3/5/2013 M 4 6.24 8.07 12.782-JMS099.30 3/5/2013/ M
2-JMS099.30 3/5/2013 M 5 6.22 8.06 12.782-JMS099.30 3/5/2013 M
2-JMS099.30 3/5/2013 M 6 6.17 8.04 12.822-JMS099.30 3/5/2013 /M
2-JMS099.30 3/5/2013 M 7 6.2 8.06 12.842-JMS099.30 3/5/2013 M
2-JMS099.30 3/5/2013 M 8 6.17 8.05 12.812-JMS099.30 3/5/2013/ M
2-JMS099.30 3/5/2013 B 9 6.15 8.03 12.9/2-JMS099.30 3/5/2013|B
2-JMS099.30 4/2/2013|S 1 11.43 7.95 11.2/2-JMS099.30 4/2/2013|S
2-JMS099.30 4/2/2013 M 2 11.42 7.95 11.22-JMS099.30 4/2/2013 M
2-JMS099.30 4/2/2013 M 3 11.41 7.96 11.36 2-JMS099.30 4/2/2013 M
2-JMS099.30 4/2/2013 M 4 11.47 7.96 11.42 2-JMS099.30 4/2/2013 M
2-JMS099.30 4/2/2013 M 5 1151 7.96 11.41 2-JMS099.30 4/2/2013 M
2-JMS099.30 4/2/2013 M 6 11.52 7.96 11.41 2-JMS099.30 4/2/2013 M
2-JMS099.30 4/2/2013 M 7 1151 7.93 11.39 2-JMS099.30 4/2/2013 M
2-JMS099.30 4/2/2013 B 8 11.51 7.91 11.382-JMS099.30 4/2/2013|B
2-JMS099.30 5/9/2013|S 1 15.81 7.96 2-JMS099.30 5/9/2013|S
2-JMS099.30 5/9/2013 M 2 15.79 7.96 2-JMS099.30 5/9/2013 M
2-JMS099.30 5/9/2013 M 3 15.79 7.96 2-JMS099.30 5/9/2013 M
2-JMS099.30 5/9/2013 M 4 15.78 7.96 2-JMS099.30 5/9/2013 M
2-JMS099.30 5/9/2013 M 5 15.78 7.96 2-JMS099.30 5/9/2013 M
2-JMS099.30 5/9/2013 M 6 15.78 7.95 2-JMS099.30 5/9/2013 M
2-JMS099.30 5/9/2013 M 7 15.77 7.95 2-JMS099.30 5/9/2013 M
2-JMS099.30 5/9/2013 M 8 15.78 7.95 2-JMS099.30 5/9/2013 M
2-JMS099.30 5/9/2013 M 9 15.78 7.95 2-JMS099.30 5/9/2013 M
2-JMS099.30 5/9/2013 M 10 15.77 7.94 2-JMS099.30 5/9/2013 M
2-JMS099.30 5/9/2013 M 11 15.78 7.95 2-JMS099.30 5/9/2013 M
2-JMS099.30 5/9/2013 B 12 15.77 7.97 2-JMS099.30 5/9/2013|B
2-JMS099.30 6/6/2013|S 1 26.65 8.41 7.43/2-JMS099.30 6/6/2013|S
2-JMS099.30 6/6/2013 M 2 26.66 8.41 7.45/2-JMS099.30 6/6/2013 M
2-JMS099.30 6/6/2013 M 3 26.66 8.4 7.42|2-JMS099.30 6/6/2013 M
2-JMS099.30 6/6/2013 B 4 26.64 8.4 7.39/2-JMS099.30 6/6/2013 B
2-JMS099.30 7/18/2013 'S 1 29.47 7.87 7.01/2-JMS099.30 7/18/2013|S
2-JMS099.30 7/18/2013 M 2 29.26 7.86 7.04|2-JMS099.30 7/18/2013 M
2-JMS099.30 7/18/2013 M 3 29.13 7.86 7.07 |2-JMS099.30 7/18/2013 M
2-JMS099.30 7/18/2013 M 4 29.21 7.86 7.14|2-JMS099.30 7/18/2013 M
2-JMS099.30 7/18/2013 M 5 29.01 7.84 7.022-JMS099.30 7/18/2013 M
2-JMS099.30 7/18/2013 M 6 29.05 7.85 7 2-JMS099.30 7/18/2013 M
2-JMS099.30 7/18/2013 M 7 28.99 7.84 6.94 2-JMS099.30 7/18/2013 M
2-JMS099.30 7/18/2013 M 8 28.99 7.84 6.9/2-JMS099.30 7/18/2013 M
2-JMS099.30 7/18/2013 M 9 28.98 7.84 6.98 2-JMS099.30 7/18/2013 M
2-JMS099.30 7/18/2013 B 10 28.97 7.84 7.15/2-JMS099.30 7/18/2013 B
2-JMS099.30 8/15/2013 B 11 27.48 7.34 6.33/2-JMS099.30 8/15/2013 B
2-JMS099.30 9/4/2013|S 1 28.94 8.17 6.64 2-JMS099.30 9/4/2013|S
2-JMS099.30 9/4/2013 M 2 28.69 8.12 6.67 |2-JMS099.30 9/4/2013 M
2-JMS099.30 9/4/2013 M 3 28.6 8.11 6.67 2-JMS099.30 9/4/2013 M




Station 1D Collection Date Depth Desc Depth Temp Celcius |Field Ph [Do Probe Do Winkler |Fdt Do Optical |Salinity
2-JMS099.30 9/4/2013 M 4 28.47 8.09 6.52|2-JMS099.30 9/4/2013 M
2-JMS099.30 9/4/2013 M 5 28.46 8.09 6.49 2-JMS099.30 9/4/2013 M
2-JMS099.30 9/4/2013 M 6 28.41 8.08 6.53/2-JMS099.30 9/4/2013 M
2-JMS099.30 9/4/2013 M 7 28.38 8.08 6.65|2-JMS099.30 9/4/2013 M
2-JMS099.30 9/4/2013' M 8 28.35 8.07 6.632-JMS099.30 9/4/2013 M
2-JMS099.30 9/4/2013 M 9 28.29 8.06 6.59 2-JMS099.30 9/4/2013 M
2-JMS099.30 9/4/2013 M 10 28.28 8.06 6.64 |2-JMS099.30 9/4/2013 M
2-JMS099.30 9/4/2013|B 11 28.25 8.05 6.6/2-JMS099.30 9/4/2013|B
2-JMS099.30 10/1/2013 'S 1 22.67 8.16 8.21/2-JMS099.30 10/1/2013|S
2-JMS099.30 10/1/2013 M 2 22.07 8.09 7.84/2-JMS099.30 10/1/2013 M
2-JMS099.30 10/1/2013 M 3 21.79 8.04 7.682-JMS099.30 10/1/2013 M
2-JMS099.30 10/1/2013 M 4 21.72 8.03 7.64|2-JMS099.30 10/1/2013 M
2-JMS099.30 10/1/2013 M 5 21.63 8.02 7.53/2-JMS099.30 10/1/2013 M
2-JMS099.30 10/1/2013 M 6 21.51 8.01 7.52|2-JMS099.30 10/1/2013 M
2-JMS099.30 10/1/2013 M 7 21.51 8.01 7.52|2-JMS099.30 10/1/2013 M
2-JMS099.30 10/1/2013 M 8 21.51 8 7.52|2-JMS099.30 10/1/2013 M
2-JMS099.30 10/1/2013 M 9 21.49 8.01 7.52|2-JMS099.30 10/1/2013 M
2-JMS099.30 10/1/2013 B 10 21.47 8.01 7.442-JMS099.30 10/1/2013|B
2-JMS099.30 11/5/2013 S 1 15.56 7.96 8.9/2-JMS099.30 11/5/2013|S
2-JMS099.30 11/5/2013 M 2 15.52 7.96 8.88/2-JMS099.30 11/5/2013 M
2-JMS099.30 11/5/2013 M 3 15.46 7.95 8.85/2-JMS099.30 11/5/2013 M
2-JMS099.30 11/5/2013 M 4 15.48 7.95 8.81/2-JMS099.30 11/5/2013 M
2-JMS099.30 11/5/2013 M 5 15.48 7.95 8.81/2-JMS099.30 11/5/2013 M
2-JMS099.30 11/5/2013 M 6 15.46 7.95 8.842-JMS099.30 11/5/2013 M
2-JMS099.30 11/5/2013 M 7 15.45 7.95 8.8/2-JMS099.30 11/5/2013 M
2-JMS099.30 11/5/2013 M 8 15.47 7.95 8.842-JMS099.30 11/5/2013 M
2-JMS099.30 11/5/2013 M 9 15.47 7.95 8.872-JMS099.30 11/5/2013 M
2-JMS099.30 11/5/2013 M 10 15.46 7.95 8.872-JMS099.30 11/5/2013 M
2-JMS099.30 11/5/2013 M 11 15.47 7.95 8.872-JMS099.30 11/5/2013 M
2-JMS099.30 11/5/2013 B 12 15.46 7.96 8.862-JMS099.30 11/5/2013|B
2-JMS099.30 12/3/2013 'S 1 4.57 8.1 12.82 2-JMS099.30 12/3/2013|S
2-JMS099.30 12/3/2013 M 2 4.58 8.1 12.812-JMS099.30 12/3/2013 M
2-JMS099.30 12/3/2013 M 3 4.61 8.11 12.822-JMS099.30 12/3/2013 M
2-JMS099.30 12/3/2013 M 4 4.6 8.12 12.812-JMS099.30 12/3/2013 M
2-JMS099.30 12/3/2013 M 5 4.56 8.12 12.852-JMS099.30 12/3/2013 M
2-JMS099.30 12/3/2013 M 6 4.55 8.13 12.852-JMS099.30 12/3/2013 M
2-JMS099.30 12/3/2013 M 7 4.53 8.14 12.86 2-JMS099.30 12/3/2013 M
2-JMS099.30 12/3/2013 M 8 4.54 8.15 12.9/2-JMS099.30 12/3/2013 M
2-JMS099.30 12/3/2013 M 9 4.54 8.16 12.932-JMS099.30 12/3/2013 M
2-JMS099.30 12/3/2013 M 10 4.56 8.19 13.02 2-JMS099.30 12/3/2013 M
2-JMS099.30 12/3/2013 B 11 4.55 8.17 13.11 2-JMS099.30 12/3/2013|B
2-JMS099.30 1/15/2014 S 1 5.39 7.75 12.6/2-JMS099.30 1/15/2014|S
2-JMS099.30 1/15/2014 M 2 5.37 7.75 12.6/2-JMS099.30 1/15/2014 M
2-JMS099.30 1/15/2014 M 3 5.35 7.75 12.57 2-JMS099.30 1/15/2014 M
2-JMS099.30 1/15/2014 M 4 5.34 7.77 12.582-JMS099.30 1/15/2014 M
2-JMS099.30 1/15/2014 M 5 5.35 7.76 12.56 |2-JMS099.30 1/15/2014 M
2-JMS099.30 1/15/2014 M 6 5.36 7.76 12.542-JMS099.30 1/15/2014 M
2-JMS099.30 1/15/2014 M 7 5.37 7.76 12.6/2-JMS099.30 1/15/2014 M
2-JMS099.30 1/15/2014 M 8 5.39 7.73 12.6|2-JMS099.30 1/15/2014 M
2-JMS099.30 1/15/2014 M 9 5.36 7.78 12.652-JMS099.30 1/15/2014 M
2-JMS099.30 1/15/2014 M 10 5.36 7.78 12.53/2-JMS099.30 1/15/2014 M
2-JMS099.30 1/15/2014 M 11 5.39 7.76 12.57 2-JMS099.30 1/15/2014 M
2-JMS099.30 1/15/2014 B 12 5.38 7.75 12.64 2-JMS099.30 1/15/2014|B
2-JMS099.30 2/4/2014|S 1 3.61 7.81 13.33/2-JMS099.30 2/4/2014|S
2-JMS099.30 2/4/2014 M 2 3.61 7.81 13.29 2-JMS099.30 2/4/2014 M
2-JMS099.30 2/4/2014 M 3 3.6 7.81 13.27 2-JMS099.30 2/4/2014 M
2-JMS099.30 2/4/2014 M 4 3.61 7.81 13.27 2-JMS099.30 2/4/2014 M
2-JMS099.30 2/4/2014 M 5 3.62 7.81 13.33/2-JMS099.30 2/4/2014 M
2-JMS099.30 2/4/2014 M 6 3.61 7.8 13.4/2-JMS099.30 2/4/2014 M
2-JMS099.30 2/4/2014 M 7 3.61 7.81 13.432-JMS099.30 2/4/2014 M
2-JMS099.30 2/4/2014 M 8 3.62 7.81 13.5/2-JMS099.30 2/4/2014 M
2-JMS099.30 2/4/2014 M 9 3.61 7.8 13.57 2-JMS099.30 2/4/2014 M
2-JMS099.30 2/4/2014 M 10 3.61 7.8 13.632-JMS099.30 2/4/2014 M
2-JMS099.30 2/4/2014|B 11 3.62 7.8 13.652-JMS099.30 2/4/2014B
2-JMS099.30 4/1/2014 S 1 10.85 7.51 10.42 |2-JMS099.30 4/1/2014|S
2-JMS099.30 4/1/2014 M 2 10.81 7.52 10.58 2-JMS099.30 4/1/2014 M
2-JMS099.30 4/1/2014 M 3 10.88 7.54 10.56 |2-JMS099.30 4/1/2014 M
2-JMS099.30 4/1/2014 M 4 10.78 7.55 10.58 2-JMS099.30 4/1/2014 M
2-JMS099.30 4/1/2014 M 5 10.78 7.56 10.54 2-JMS099.30 4/1/2014 M
2-JMS099.30 4/1/2014 M 6 10.71 7.57 10.4/2-JMS099.30 4/1/2014 M




Station 1D Collection Date Depth Desc Depth Temp Celcius |Field Ph [Do Probe Do Winkler |Fdt Do Optical |Salinity
2-JMS099.30 4/1/2014 M 7 10.75 7.58 10.36 |2-JMS099.30 4/1/2014 M
2-JMS099.30 4/1/2014 M 8 10.71 7.6 10.56 |2-JMS099.30 4/1/2014 M
2-JMS099.30 4/1/2014 M 9 10.71 7.62 10.61 2-JMS099.30 4/1/2014 M
2-JMS099.30 4/1/2014 M 10 10.72 7.65 10.45 2-JMS099.30 4/1/2014 M
2-JMS099.30 4/1/2014 M 11 10.71 7.67 10.5/2-JMS099.30 4/1/2014 M
2-JMS099.30 4/1/2014 B 12 10.71 7.7 10.63 2-JMS099.30 4/1/2014|B
2-JMS099.30 5/6/2014|S 1 17.57 8.5 8.81/2-JMS099.30 5/6/2014|S
2-JMS099.30 5/6/2014 M 2 17.56 8.49 9.082-JMS099.30 5/6/2014 M
2-JMS099.30 5/6/2014 M 3 17.59 8.5 8.97 2-JMS099.30 5/6/2014 M
2-JMS099.30 5/6/2014 M 4 17.56 8.5 9 2-JMS099.30 5/6/2014 M
2-JMS099.30 5/6/2014 M 5 17.52 8.47 9.042-JMS099.30 5/6/2014 M
2-JMS099.30 5/6/2014 B 6 17.53 8.44 9.03/2-JMS099.30 5/6/2014|B
2-JMS099.30 6/3/2014|S 1 24.72 9.02 10.32 2-JMS099.30 6/3/2014|S
2-JMS099.30 6/3/2014 M 2 24.71 9.05 10.12 2-JMS099.30 6/3/2014 M
2-JMS099.30 6/3/2014 M 3 23.8 8.8 9.4412-JMS099.30 6/3/2014 M
2-JMS099.30 6/3/2014 M 4 23.69 8.73 9.13/2-JMS099.30 6/3/2014 M
2-JMS099.30 6/3/2014 M 5 23.67 8.62 9.19 2-JMS099.30 6/3/2014 M
2-JMS099.30 6/3/2014 M 6 23.58 8.59 9.112-JMS099.30 6/3/2014 M
2-JMS099.30 6/3/2014 M 7 23.29 8.54 9.13/2-JMS099.30 6/3/2014 M
2-JMS099.30 6/3/2014 M 8 23.03 8.32 9.152-JMS099.30 6/3/2014 M
2-JMS099.30 6/3/2014 M 9 23 8.26 9.2]2-JMS099.30 6/3/2014 M
2-JMS099.30 6/3/2014 M 10 23 8.28 9.122-JMS099.30 6/3/2014 M
2-JMS099.30 6/3/2014|B 11 23.02 8.3 9.242-JMS099.30 6/3/2014 B
2-JMS099.30 7/1/2014|S 1 29.61 7.98 6.842-JMS099.30 7/1/2014|S
2-JMS099.30 7/1/2014 M 2 29.43 7.95 6.68 2-JMS099.30 7/1/2014 M
2-JMS099.30 7/1/2014 M 3 29.17 7.85 6.51/2-JMS099.30 7/1/2014 M
2-JMS099.30 7/1/2014 M 4 29.13 7.85 6.392-JMS099.30 7/1/2014 M
2-JMS099.30 7/1/2014 M 5 29.11 7.83 6.442-JMS099.30 7/1/2014 M
2-JMS099.30 7/1/2014 /M 6 29.07 7.84 6.52|2-JMS099.30 7/1/2014 M
2-JMS099.30 7/1/2014 M 7 29.09 7.82 6.73/2-JMS099.30 7/1/2014 M
2-JMS099.30 7/1/2014|B 8 29.06 7.82 6.322-JMS099.30 7/1/2014 B
2-JMS099.30 8/5/2014 S 1 27.23 8.47 9.71/2-JMS099.30 8/5/2014|S
2-JMS099.30 8/5/2014 M 2 26.53 8.18 9.222-JMS099.30 8/5/2014 M
2-JMS099.30 8/5/2014 M 3 26.48 8.12 9.142-JMS099.30 8/5/2014 M
2-JMS099.30 8/5/2014 M 4 26.4 8.09 9.31/2-JMS099.30 8/5/2014 M
2-JMS099.30 8/5/2014 M 5 26.14 7.96 7.87|2-JMS099.30 8/5/2014 M
2-JMS099.30 8/5/2014 M 6 26.13 7.94 8.33/2-JMS099.30 8/5/2014 M
2-JMS099.30 8/5/2014 M 7 26.13 7.93 7.9/2-JMS099.30 8/5/2014 M
2-JMS099.30 8/5/2014 M 8 26.13 7.92 7.78/2-JMS099.30 8/5/2014 M
2-JMS099.30 8/5/2014 M 9 26.13 7.9 8.182-JMS099.30 8/5/2014 M
2-JMS099.30 8/5/2014 M 10 26.13 7.9 7.19/2-JMS099.30 8/5/2014 M
2-JMS099.30 8/5/2014 B 11 26.14 7.9 9.412-JMS099.30 8/5/2014|B
2-JMS099.30 9/3/2014|S 1 29.2 8.25 7.37|2-JMS099.30 9/3/2014|S
2-JMS099.30 9/3/2014 M 2 29.18 8.21 7.3/2-JMS099.30 9/3/2014 M
2-JMS099.30 9/3/2014 M 3 29.12 8.16 7.28/2-JMS099.30 9/3/2014 M
2-JMS099.30 9/3/2014 M 4 29.07 8.13 7.04|2-JMS099.30 9/3/2014 M
2-JMS099.30 9/3/2014 M 5 28.89 8.07 6.74|2-JMS099.30 9/3/2014 M
2-JMS099.30 9/3/2014 M 6 28.73 7.99 6.342-JMS099.30 9/3/2014 M
2-JMS099.30 9/3/2014 M 7 28.71 7.97 6.28 2-JMS099.30 9/3/2014 M
2-JMS099.30 9/3/2014 M 8 28.74 7.97 6.31/2-JMS099.30 9/3/2014 M
2-JMS099.30 9/3/2014 M 9 28.67 7.95 6.33/2-JMS099.30 9/3/2014 M
2-JMS099.30 9/3/2014 M 10 28.66 7.95 6.38/2-JMS099.30 9/3/2014 M
2-JMS099.30 9/3/2014|B 11 28.66 7.95 6.23/2-JMS099.30 9/3/2014|B
2-JMS099.30 10/7/2014 S 1 21.99 7.32 7.24/2-JMS099.30 10/7/2014|S
2-JMS099.30 10/7/2014 M 2 21.99 7.32 7.25|2-JMS099.30 10/7/2014 M
2-JMS099.30 10/7/2014 M 3 21.99 7.31 7.03/2-JMS099.30 10/7/2014 M
2-JMS099.30 10/7/2014 M 4 21.94 7.3 7.142-JMS099.30 10/7/2014 M
2-JMS099.30 10/7/2014 M 5 21.99 7.3 7.11/2-JMS099.30 10/7/2014 M
2-JMS099.30 10/7/2014 M 6 21.92 7.31 7.03/2-JMS099.30 10/7/2014 M
2-JMS099.30 10/7/2014 M 7 21.93 7.31 7.01/2-JMS099.30 10/7/2014 M
2-JMS099.30 10/7/2014 M 8 21.92 7.31 72-JMS099.30 10/7/2014 M
2-JMS099.30 10/7/2014 M 9 21.91 7.32 7.03/2-JMS099.30 10/7/2014 M
2-JMS099.30 10/7/2014 M 10 21.89 7.32 7.03/2-JMS099.30 10/7/2014 M
2-JMS099.30 10/7/2014 B 11 21.88 7.33 6.97 |2-JMS099.30 10/7/2014|B
2-JMS099.30 11/4/2014 S 1 14.8 8.21 9.09 2-JMS099.30 11/4/2014|S
2-JMS099.30 11/4/2014 M 2 14.63 8.21 9.112-JMS099.30 11/4/2014 M
2-JMS099.30 11/4/2014 M 3 14.6 8.22 9.13/2-JMS099.30 11/4/2014 M
2-JMS099.30 11/4/2014 M 4 14.59 8.23 9.142-JMS099.30 11/4/2014 M
2-JMS099.30 11/4/2014 M 5 14.59 8.23 9.16 |2-JMS099.30 11/4/2014 M
2-JMS099.30 11/4/2014 M 6 14.58 8.22 9.19 2-JMS099.30 11/4/2014 M




Station 1D Collection Date Depth Desc Depth Temp Celcius |Field Ph [Do Probe Do Winkler |Fdt Do Optical |Salinity
2-JMS099.30 11/4/2014 M 7 14.56 8.22 9.142-JMS099.30 11/4/2014 M
2-JMS099.30 11/4/2014 M 8 145 8.24 9.13/2-JMS099.30 11/4/2014 M
2-JMS099.30 11/4/2014 M 9 14.47 8.24 9.16 |2-JMS099.30 11/4/2014 M
2-JMS099.30 11/4/2014 M 10 14.46 8.23 9.25/2-JMS099.30 11/4/2014 M
2-JMS099.30 11/4/2014 B 11 14.46 8.23 9.2]2-JMS099.30 11/4/2014|B
2-JMS099.30 12/2/2014 S 1 7.25 7.81 12.09 | 2-JMS099.30 12/2/2014|S
2-JMS099.30 12/2/2014 M 2 7.25 7.8 11.72 2-JMS099.30 12/2/2014 M
2-JMS099.30 12/2/2014 M 3 7.25 7.81 11.52 2-JMS099.30 12/2/2014 M
2-JMS099.30 12/2/2014 M 4 7.25 7.81 11.04 2-JMS099.30 12/2/2014 M
2-JMS099.30 12/2/2014 M 5 7.25 7.81 10.19 | 2-JMS099.30 12/2/2014 M
2-JMS099.30 12/2/2014 M 6 7.26 7.81 9.69 2-JMS099.30 12/2/2014 M
2-JMS099.30 12/2/2014 M 7 7.26 7.82 9.49 2-JMS099.30 12/2/2014 M
2-JMS099.30 12/2/2014 M 8 7.26 7.84 9.4/2-JMS099.30 12/2/2014 M
2-JMS099.30 12/2/2014 M 9 7.26 7.85 9.452-JMS099.30 12/2/2014 M
2-JMS099.30 12/2/2014 M 10 7.26 7.8 9.5/2-JMS099.30 12/2/2014 M
2-JMS099.30 12/2/2014 B 11 7.25 7.8 9.75/2-JMS099.30 12/2/2014|B
2-JMS099.30 1/6/2015|S 1 7.16 7.77 11.46 |2-JMS099.30 1/6/2015|S
2-JMS099.30 1/6/2015 M 2 7.14 7.77 11.42 2-JMS099.30 1/6/2015 M
2-JMS099.30 1/6/2015 M 3 7.1 7.77 11.41 2-JMS099.30 1/6/2015 M
2-JMS099.30 1/6/2015 M 4 7.09 7.77 11.48 2-JMS099.30 1/6/2015 M
2-JMS099.30 1/6/2015 M 5 7.07 7.76 11.46 |2-JMS099.30 1/6/2015 M
2-JMS099.30 1/6/2015 M 6 7.06 7.77 11.39 2-JMS099.30 1/6/2015 M
2-JMS099.30 1/6/2015 M 7 7.04 7.77 11.442-JMS099.30 1/6/2015 M
2-JMS099.30 1/6/2015 M 8 7.03 7.77 11.532-JMS099.30 1/6/2015 M
2-JMS099.30 1/6/2015 M 9 7.02 7.77 11.552-JMS099.30 1/6/2015 M
2-JMS099.30 1/6/2015|B 10 7.01 7.78 11.822-JMS099.30 1/6/2015 B
2-JMS099.30 2/3/2015|S 1 4.42 7.67 11.86 2-JMS099.30 2/3/2015|S
2-JMS099.30 2/3/2015 M 2 4.3 7.67 11.782-JMS099.30 2/3/2015 M
2-JMS099.30 2/3/2015 M 3 4.23 7.67 11.832-JMS099.30 2/3/2015 M
2-JMS099.30 2/3/2015 M 4 4.24 7.68 11.852-JMS099.30 2/3/2015 M
2-JMS099.30 2/3/2015 M 5 4.25 7.68 11.81 2-JMS099.30 2/3/2015 M
2-JMS099.30 2/3/2015 M 6 4.24 7.68 11.76 |2-JMS099.30 2/3/2015 M
2-JMS099.30 2/3/2015 M 7 4.24 7.67 11.69 2-JMS099.30 2/3/2015 M
2-JMS099.30 2/3/2015 M 8 4.24 7.67 11.76 |2-JMS099.30 2/3/2015 M
2-JMS099.30 2/3/2015 M 9 4.23 7.67 11.81 2-JMS099.30 2/3/2015 M
2-JMS099.30 2/3/2015 M 10 4.23 7.68 11.782-JMS099.30 2/3/2015 M
2-JMS099.30 2/3/2015 M 11 4.23 7.68 11.87 2-JMS099.30 2/3/2015 M
2-JMS099.30 2/3/2015|B 12 4.23 7.69 11.84 2-JMS099.30 2/3/2015 B
2-JMS099.30 3/12/2015 'S 1 7.75 7.58 11.97 |2-JMS099.30 3/12/2015|S
2-JMS099.30 3/12/2015 M 2 7.74 7.57 11.98 2-JMS099.30 3/12/2015 M
2-JMS099.30 3/12/2015 M 3 7.73 7.58 11.92 2-JMS099.30 3/12/2015 M
2-JMS099.30 3/12/2015 M 4 7.73 7.57 11.89 2-JMS099.30 3/12/2015 M
2-JMS099.30 3/12/2015 M 5 7.74 7.57 11.852-JMS099.30 3/12/2015 M
2-JMS099.30 3/12/2015 M 6 7.73 7.57 11.782-JMS099.30 3/12/2015 M
2-JMS099.30 3/12/2015 B 7 7.71 7.58 11.76 |2-JMS099.30 3/12/2015 B
2-JMS099.30 5/5/2015 S 1 19.12 7.59 8.3/2-JMS099.30 5/5/2015|S
2-JMS099.30 5/5/2015 M 2 18.95 7.59 8.25/2-JMS099.30 5/5/2015 M
2-JMS099.30 5/5/2015 M 3 18.53 7.58 8.13/2-JMS099.30 5/5/2015 M
2-JMS099.30 5/5/2015 M 4 18.55 7.57 8.16 |2-JMS099.30 5/5/2015 M
2-JMS099.30 5/5/2015 M 5 18.56 7.57 8.122-JMS099.30 5/5/2015 M
2-JMS099.30 5/5/2015 M 6 18.46 7.57 8.05/2-JMS099.30 5/5/2015 M
2-JMS099.30 5/5/2015 M 7 18.46 7.57 7.982-JMS099.30 5/5/2015 M
2-JMS099.30 5/5/2015 M 8 18.4 7.57 7.98/2-JMS099.30 5/5/2015 M
2-JMS099.30 5/5/2015 M 9 18.37 7.57 7.922-JMS099.30 5/5/2015 M
2-JMS099.30 5/5/2015|B 10 18.37 7.57 7.82|2-JMS099.30 5/5/2015 B
2-JMS099.30 6/18/2015 'S 1 30.99 7.51 2-JMS099.30 6/18/2015|S
2-JMS099.30 6/18/2015 M 2 30.92 7.4 2-JMS099.30 6/18/2015 M
2-JMS099.30 6/18/2015 M 3 30.89 7.36 2-JMS099.30 6/18/2015 M
2-JMS099.30 6/18/2015 M 4 30.72 7.31 2-JMS099.30 6/18/2015 M
2-JMS099.30 6/18/2015 M 5 30.72 7.31 2-JMS099.30 6/18/2015 M
2-JMS099.30 6/18/2015 M 6 30.72 7.32 2-JMS099.30 6/18/2015 M
2-JMS099.30 6/18/2015 M 7 30.72 7.32 2-JMS099.30 6/18/2015 M
2-JMS099.30 6/18/2015 M 8 30.72 7.34 2-JMS099.30 6/18/2015 M
2-JMS099.30 6/18/2015 M 9 30.72 7.41 2-JMS099.30 6/18/2015 M
2-JMS099.30 6/18/2015 B 10 30.73 7.4 2-JMS099.30 6/18/2015 B
2-JMS099.30 7/7/2015|S 1 27.94 7.56 6.91/2-JMS099.30 7/7/2015|S
2-JMS099.30 7/7/2015 M 2 27.56 7.45 6.73/2-JMS099.30 7/7/2015 M
2-JMS099.30 7/7/2015 M 3 27.13 7.39 6.57 |2-JMS099.30 7/7/2015 M
2-JMS099.30 7/7/2015 M 4 27.08 7.36 6.65|2-JMS099.30 7/7/2015 M
2-JMS099.30 7/7/2015 M 5 27.1 7.37 6.6/2-JMS099.30 7/7/2015 M




Station 1D Collection Date Depth Desc Depth Temp Celcius |Field Ph [Do Probe Do Winkler |Fdt Do Optical |Salinity
2-JMS099.30 7/7/2015 M 6 27.09 7.37 6.71/2-JMS099.30 7/7/2015 M
2-JMS099.30 7/7/2015|B 7 27.1 7.4 6.94 2-JMS099.30 7/7/2015 B
2-JMS099.30 8/6/2015 S 1 30.26 7.5 5.82/2-JMS099.30 8/6/2015|S
2-JMS099.30 8/6/2015 M 2 30.16 7.47 5.742-JMS099.30 8/6/2015 M
2-JMS099.30 8/6/2015 M 3 30.14 7.49 5.63/2-JMS099.30 8/6/2015 M
2-JMS099.30 8/6/2015 M 4 30.12 7.46 5.56 |2-JMS099.30 8/6/2015 M
2-JMS099.30 8/6/2015 M 5 30.11 7.45 5.53/2-JMS099.30 8/6/2015 M
2-JMS099.30 8/6/2015 M 6 30.09 7.43 5.52/2-JMS099.30 8/6/2015 M
2-JMS099.30 8/6/2015 M 7 30.07 7.44 5.582-JMS099.30 8/6/2015 M
2-JMS099.30 8/6/2015 M 8 30.07 7.43 5.592-JMS099.30 8/6/2015 M
2-JMS099.30 8/6/2015 B 9 30.05 7.43 5.63/2-JMS099.30 8/6/2015|B
90th Percentile 29.3 8.0 90th Percentile

10th Percentile 5.4 7.2 10th Percentile




00900

HARDNESS, TOTAL

(MG/L AS CACO3)
Sta Id Collection Date Time |Depth Desc |Depth|Container Id Desc|Value Com Code

2-JMS099.30 |06/18/1992 16:50 S 0.3 R 68
07/20/1992 15:30 S 0.3 R 82
09/01/1992 14:35 S 0.3 R 88
11/17/1992 14:48 S 0.3 R 62
12/15/1992 15:25 S 0.3 R 33
01/14/1993 14:50 S 0.3 R 46
02/09/1993 14:15 S 0.3 R 58
06/02/1993 13:30 S 0.3 R 0
08/18/1993 14:10 S 0.3 R 70
09/20/1993 14:15 S 0.3 R 98
10/05/1993 14:20 S 0.3 R 96
11/17/1993 14:00 S 0.3 R 94
12/02/1993 15:05 S 0.3 R 56
02/17/1994 15:35 S 1 R 42
03/21/1994 14:55 B 10 R 54
S 1 R 54

04/14/1994 15:20 S 1 R 53
05/23/1994 16:05 S 1 R 68
06/09/1994 15:15 S 1 R 72
09/08/1994 15:00 S 1 R 75
10/17/1994 15:45 S 1 R 87
11/30/1994 15:15 S 1 R 75
12/06/1994 15:55 S 1 R 75
01/25/1995 15:05 S 1 R 55
02/27/1995 15:05 S 1 R 60
03/23/1995 15:50 S 1 R 58
04/18/1995 15:30 S 1 R 67
05/23/1995 15:10 S 1 R 45
06/20/1995 15:40 S 1 R 59
07/18/1995 15:25 S 1 R 66
08/23/1995 16:00 S 1 R 90
09/21/1995 14:45 S 1 R 115
10/19/1995 15:25 S 1 R 74
11/20/1995 15:35 S 1 R 73
12/14/1995 16:00 S 1 R 48
01/29/1996 15:30 S 1 R 28
02/20/1996 15:10 S 1 R 56
03/25/1996 15:10 S 1 R 60
04/29/1996 11:20 S 1 R 61
05/15/1996 14:35 S 1 R 56
06/18/1996 14:50 S 1 R 50
07/23/1996 15:35 S 1 R 70
08/20/1996 14:50 S 1 R 89
09/24/1996 14:55 S 1 R 64
10/22/1996 14:30 S 1 R 51
11/19/1996 15:15 S 1 R 61
12/10/1996 15:25 S 1 R 41
02/18/1997 15:50 S 1 R 43.3
03/18/1997 15:20 S 1 R 54
04/22/1997 15:25 S 1 R 79.9
05/28/1997 16:00 S 1 R 62.2




00900

HARDNESS, TOTAL

(MG/L AS CACO3)
Sta Id Collection Date Time |Depth Desc |Depth|Container Id Desc|Value Com Code
06/24/1997 15:30 S 1 R 66.1
07/15/1997 15:30 S 1 R 79.4
08/19/1997 15:10 S 1 R 62.6
09/23/1997 15:05 S 1 R 75.7
10/21/1997 15:00 S 1 R 79.1
11/18/1997 15:15 S 1 R 68.3
12/10/1997 15:45 S 1 R 74.3
01/21/1998 15:45 S 1 R 46.8
02/18/1998 15:00 S 1 R 40.8
03/17/1998 15:30 S 1 R 44 1
04/21/1998 15:20 S 1 R 35.1
05/19/1998 15:25 S 1 R 471
06/23/1998 16:05 S 1 R 64.4
07/21/1998 15:15 S 1 R 69.6
08/18/1998 15:25 S 1 R 77.5
09/22/1998 17:30 S 1 R 89.3
10/20/1998 16:30 S 1 R 126
11/18/1998 15:15 S 1 R 102
12/15/1998 15:30 S 1 R 90
01/19/1999 15:20 S 1 R 76
02/23/1999 15:10 S 1 R 60
03/23/1999 15:30 S 1 R 68
04/20/1999 16:35 S 1 R 84
05/20/1999 15:20 S 1 R 60
06/22/1999 15:15 S 1 R 80.1
07/20/1999 16:15 S 1 R 96
08/17/1999 16:00 S 1 R 109
09/21/1999 16:20 S 1 R 40.9
10/28/1999 15:10 S 1 R 74.6
11/18/1999 15:27 S 1 R 62.7
12/21/1999 15:05 S 1 R 541
01/18/2000 16:15 S 1 S1 55.8
02/23/2000 14:15 S 1 R 54
03/28/2000 15:30 S 1 S1 43
04/24/2000 15:55 S 1 R 40
05/23/2000 17:20 S 1 R 57
06/20/2000 16:05 S 1 R 65.6
07/18/2000 16:35 S 1 R 76
08/22/2000 15:20 S 1 R 76.4
09/26/2000 16:20 S 1 R 65.1
10/24/2000 15:20 S 1 R 86.9
11/28/2000 16:50 S 1 R 123
01/23/2001 14:00 S 1 R 47.8
02/20/2001 13:20 S 1 R 58.9
03/27/2001 15:00 S 1 R 25.1
04/24/2001 13:50 S 1 R 47.2
06/19/2001 14:30 S 1 R 30.9
07/24/2001 14:40 S 1 R 77.8
08/21/2001 15:20 S 1 R 62.6
09/18/2001 16:20 S 1 R 28.3
10/16/2001 15:00 S 1 S1 200.6




00900

HARDNESS, TOTAL

(MG/L AS CACO3)
Sta Id Collection Date Time |Depth Desc |Depth|Container Id Desc|Value Com Code
11/27/2001 15:30 S 1 R 132
12/12/2001 14:50 S 1 R 137
01/22/2002 15:25 S 1 R 78.8
02/19/2002 15:15 S 1 R 54
03/19/2002 15:30 S 1 R 37.3
04/16/2002 15:40 S 1 R 57.9
05/30/2002 16:20 S 1 R 68
06/25/2002 15:20 S 1 R 94.2
07/23/2002 15:00 S 1 R 124
08/13/2002 15:40 S 1 R 151
09/24/2002 15:40 S 1 R 95.5
10/22/2002 15:50 S 1 R 121
11/19/2002 16:10 S 1 R 30.5
12/10/2002 15:15 S 1 R 34.8
01/21/2003 15:45 S 1 R 67.9
02/25/2003 11:13 S 1 R 51.3
03/18/2003 15:40 S 1 R 48.8
04/15/2003 17:00 S 1 R 47
05/27/2003 14:19 S 1 R 43.8
06/24/2003 14:50 S 1 R 58.7
07/15/2003 15:00 S 1 R 48.8
08/26/2003 16:00 S 1 R 52.8
09/24/2003 15:37 S 1 R 249
10/28/2003 15:30 S 1 R 72.8
11/18/2003 15:00 S 1 R 50
12/16/2003 15:00 S 1 R 42
02/25/2004 15:00 S 1 R 56.4
03/23/2004 15:20 S 1 R 62.9
04/20/2004 14:40 S 1 R 51
05/18/2004 15:00 S 1 R 60
06/15/2004 15:00 S 1 R 51
07/20/2004 14:45 S 1 R 66.9
08/17/2004 15:00 S 1 R 45.5
09/21/2004 14:45 S 1 R 47.8
10/19/2004 14:20 S 1 R 36
11/16/2004 14:45 S 1 R 43
12/14/2004 15:25 S 1 R 57
01/26/2005 15:00 S 1 R 56
02/15/2005 14:40 S 1 R 72
03/22/2005 15:15 S 1 R 60
04/19/2005 15:40 S 1 R 54.7
05/24/2005 14:45 S 1 R 46
06/21/2005 14:50 S 1 R 74
07/19/2005 15:00 S 1 R 76
08/23/2005 15:30 S 1 R 74
09/20/2005 15:00 S 1 R 114
10/18/2005 15:20 S 1 R 56
11/15/2005 14:30 S 1 R 94
12/21/2005 15:00 S 1 R 53
01/17/2006 14:45 S 1 S1 69
02/21/2006 15:10 S 1 R 59




00900 |
HARDNESS, TOTAL
(MG/L AS CACO3)
Sta Id Collection Date Time |Depth Desc |Depth|Container Id Desc|Value Com Code
03/20/2006 15:15 S 1 R 72
04/26/2006 15:00 S 1 R 52
05/15/2006 15:00 S 1 R 62
07/24/2006 14:25 S 1 R 78
08/22/2006 15:00 S 1 R 88
10/30/2006 15:10 S 1 R 52
11/15/2006 14:30 S 1 R 38
01/24/2007 14:45 S 1 R 58
Average 66




2014 Fact Sheets for 303(d) Waters

RIVER BASIN: James River Basin HYDROLOGIC UNIT: 02080206
STREAM NAME: James River

TMDL ID: GO1E-01-BAC 2014 IMPAIRED AREA ID: CB-JMSTFU
ASSESSMENT CATEGORY: 4A TMDL DUE DATE: 2010

IMPAIRED SIZE: 6.1682 - Sg. Mi. Watershed: VAP-GO1E

INITIAL LISTING: 1996

UPSTREAM LIMIT: Fall Line (Mayos Bridge)

DOWNSTREAM LIMIT: Appomattox River

Estuarine James River from the fall line at Mayos Bridge downstream to the Appomattox River.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Recreation Use - Not Supporting

IMPAIRMENT:  E.coli

The James River from the fall line to the Appomattox River was initially assessed as not supporting of the Recreation Use based on the
results of a summer special study in the fall zone. The special study was designed to monitor the effects of summertime rain and combined
sewer overflow (CSO) events on water quality in the James River and to monitor the effects of Richmond's CSO abatement efforts. The
segment has been included on the Impaired Waters list for fecal coliform since 1996.

During the 2004 and 2006 cycles, the bacteria standard changed to E.coli for those stations with enough data. During the 2008 cycle, the
impairment was converted solely to E. coli.

Bacteria impairment is noted at multiple stations in the river during the 2014 cycle.

The James River and Tributaries - City of Richmond Bacterial TMDL was approved by the EPA on 11/4/2010. The river is considered
Category 4A.

IMPAIRMENT SOURCE Nonpoint Sources, CSOs, Point Sources, MS4s

Bacteria were allocated to point and nonpoint sources, including CSOs, and MS4s.

RECOMMENDATION: Implementation

A - 565



2014 Fact Sheets for 303(d) Waters

RIVER BASIN: James River Basin HYDROLOGIC UNIT: 02080206
STREAM NAME: James River

TMDL ID: GO1E-02-CHLA 2014 IMPAIRED AREA ID: CB-JMSTFU
ASSESSMENT CATEGORY: 4A TMDL DUE DATE: 2010

IMPAIRED SIZE: 5.5352 - Sqg. Mi. Watershed: VAP-GO1E

INITIAL LISTING: 2008

UPSTREAM LIMIT: Fall Line (Mayos Bridge)

DOWNSTREAM LIMIT: Appomattox River

Mainstem James River from the fall line at Mayos Bridge downstream to the IMSTFu/JMSTFI boundary at the Appomattox River.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Aquatic Life Use - Not Supporting, Open Water Subuse - Not Supporting

IMPAIRMENT:  Chlorophyll

The James River from the Appomattox River to the Chickahominy River was originally listed on the 1998 list as fully supporting but
threatened of the Aquatic Life Use goal based on chlorophyll a exceedances. During the 1998 cycle, EPA extended the segment upstream
to the fall line and downgraded the river to not supporting the Aquatic Life Use, citing nutrient concerns.

A special site-specific chlorophyll standard for the mainstem James River was adopted during the 2008 cycle. During the 2012 cycle, the
upper tidal freshwater segment exceeded the summer seasonal mean however it was in compliance with the spring mean criterion. The
segment violated both WQS during the 2014 cycle.

The Chesapeake Bay TMDL was approved by the EPA on 12/29/2010, therefore the impairment is considered Category 4A.

IMPAIRMENT SOURCE Point sources, Nonpoint Sources

The Chesapeake Bay TMDL allocates total nitrogen, total phosphorus, and total suspended solids from point and nonpoint sources across
the Bay watershed as well as atmospheric sources.

RECOMMENDATION: Implementation

A - 566



2014 Fact Sheets for 303(d) Waters

RIVER BASIN: James River Basin HYDROLOGIC UNIT: 02080206
STREAM NAME: James River

TMDL ID: GO1E-02-EBEN 2014 IMPAIRED AREA ID: CB-JMSTFU
ASSESSMENT CATEGORY: 5A TMDL DUE DATE: 2024

IMPAIRED SIZE: 31.3629 - Sq. Mi. Watershed: VAP-GO1E

INITIAL LISTING: 2012

UPSTREAM LIMIT: Fall Line (Mayos Bridge)

DOWNSTREAM LIMIT: Tidal Freshwater/Oligohaline Boundary

Mainstem James River from the fall line at Mayos Bridge downstream to the IMSTFI/JMSOH boundary.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Agquatic Life Use - Not Supporting

IMPAIRMENT:  Benthic Macroinvertebrates

During the 2012 and 2014 cycles, the mainstem of the tidal freshwater James River was impaired of the Aquatic Life Use due to an
inadequate benthic community based on the Chesapeake Bay Benthic Index of Biological Integrity.

This is supported by benthic alteration at 2010 Coastal 2000 stations 2CIMS055.04 and 2CJMS084.70, which were considered Category
5A. The source is "possibly cumulative chronic effects of metals and PAHSs in the sediment".

IMPAIRMENT SOURCE Unknown

The source of the impairment is unknown.

RECOMMENDATION: Problem Characterization

A - 567



2014 Fact Sheets for 303(d) Waters

RIVER BASIN: James River Basin HYDROLOGIC UNIT: 02080206
STREAM NAME: James River and Various Tributaries

TMDL ID: GO1E-03-PCB 2014 IMPAIRED AREA ID: CB-JMSTFU
ASSESSMENT CATEGORY: 5A TMDL DUE DATE: 2014

IMPAIRED SIZE: ~325 - Stream mile Watershed: VAP-GO1E

INITIAL LISTING: 2002

UPSTREAM LIMIT: Fall line

DOWNSTREAM LIMIT: Hampton Roads Bridge Tunnel

Estuarine James River from the fall line to the Hampton Roads Bridge Tunnel, including several tributaries listed below.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Fish Consumption Use - Not Supporting

IMPAIRMENT:  Fish Tissue - PCBs, VDH Fish Consumption Restriction

During the 2002 cycle, the James River from the fall line to Queens Creek was considered not supporting of the Fish Consumption Use due
to PCBs in several fish species at multiple DEQ monitoring locations.

During the 2004 cycle, a VDH Fish Consumption Restriction was issued from the fall line to Flowerdew Hundred and the segment was
adjusted slightly to match the restriction. In addition, in the 2004 cycle, the Chickahominy River from Walkers Dam to Diascund Creek was
assessed as not supporting of the Fish Consumption Use because the DEQ screening value for PCBs was exceeded in 3 species during
sampling in 2001.

The VDH restriction was extended on 12/13/2004 to stretch from the 1-95 bridge downstream to the Hampton Roads Bridge Tunnel and
include the tidal portions of the following tributaries:

Appomattox River up to Lake Chesdin Dam

Bailey Creek up to Route 630

Bailey Bay

Chickahominy River up to Walkers Dam

Skiffes Creek up to Skiffes Creek Dam

Pagan River and its tributary Jones Creek

Chuckatuck Creek

Nansemond River and its tributaries Bennett Creek and Star Creek
Hampton River

Willoughby Bay and the Elizabeth R. system (Western, Eastern, and Southern Branches and Lafayette R.) and tributaries St. Julian Creek,
Deep Creek, and Broad Creek

The advisory was modified again on 10/10/2006 to add Poythress Run.

The impairments were combined. The TMDL for the lower extended portion is due in 2018.

PCB sampling in 2012 showed exceedances in 4 species at 2-JMS087.01, 3 species at 2-JMS097.77, 4 species at 2-JMS110.30, 2 species
at 2-PTH000.23, 2 species at 2-BLY000.65, 3 species at 2-JMS074.44, 2 species at 2-JMS066.88, 2 species at 2-JMS057.69, 3 species at
2-JMS052.67, among others.

IMPAIRMENT SOURCE Unknown

The source of the PCBs is considered unknown.

RECOMMENDATION: Toxic Source Assessment

A - 568



2014 Fact Sheets for 303(d) Waters

RIVER BASIN: James River Basin HYDROLOGIC UNIT: 02080206
STREAM NAME: James River Tidal Freshwater (Upper) Estuary

TMDL ID: JMSTFU-SAV-BAY 2014 IMPAIRED AREA ID: CB-JMSTFU
ASSESSMENT CATEGORY: 4A TMDL DUE DATE: 2010

IMPAIRED SIZE: 7.7423 - Sq. Mi. Watershed: VAP-GOLE

INITIAL LISTING: 1998

UPSTREAM LIMIT: Fall line

DOWNSTREAM LIMIT: Tidal Freshwater/Oligohaline Boundary

The James River Tidal Freshwater Upper estuary, which extends from the fall line to approximately the Appomattox River, including
tributaries.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Aquatic Life Use - Not Supporting, Shallow Water Use - Not Supporting

IMPAIRMENT: Aquatic Macrophytes

The mainstem James River from the Appomattox River to the Chickahominy River was originally listed on the 1998 list as fully supporting
but threatened of the Aquatic Life Use goal based on chlorophyll a exceedances. During the 1998 cycle, EPA extended the segment
upstream to the fall line and downgraded the river to not supporting of the Aquatic Life Use, citing nutrient concerns.

The Chesapeake Bay Water Quality Standards were implemented in the 2006 cycle.

During the 2014 cycle, the Upper Tidal Freshwater James River from the fall line to the Appomattox fails the Shallow Water Subuse's
submerged aquatic vegetation (SAV) acreage criterion. There is insufficient information to assess the water clarity acreage criterion. The
TMDL was approved by the EPA on 12/29/2010, therefore the segment is considered a Category 4A water.

IMPAIRMENT SOURCE Nonpoint Source, Point Source

The Chesapeake Bay TMDL allocates total nitrogen, total phosphorus, and total suspended solids to point- and nonpoint sources
throughout the Bay watershed.

RECOMMENDATION: Implementation

A- 573



AMBIENT BACKGROUND CONCENTRATIONS FOR HUC 02080206

Source Label COUNT AND MEAN
STORET_01106_Mean ALUMINUM, DISSOLVED (UG/L AS AL)_ Mean 76.99
STORET_01106_N ALUMINUM, DISSOLVED (UG/L AS AL)_N 23
STORET_01105_Mean ALUMINUM, TOTAL (UG/L AS AL) Mean 296.57
STORET_01105_N ALUMINUM, TOTAL (UG/L AS AL) N 8
STORET_01095_ Mean ANTIMONY, DISSOLVED (UG/L AS SB) Mean 0.13
STORET_01095_N ANTIMONY, DISSOLVED (UG/L AS SB)_N 17
STORET_01097_Mean ANTIMONY, TOTAL (UG/L AS SB)_ Mean 0.11
STORET_01097_N ANTIMONY, TOTAL (UG/L AS SB) N 6
STORET_01000_Mean ARSENIC, DISSOLVED (UG/L AS AS) Mean 0.62
STORET_01000_N ARSENIC, DISSOLVED (UG/L AS AS)_N 23
STORET_01002_Mean ARSENIC, TOTAL (UG/L AS AS) Mean 1.06
STORET_01002_N ARSENIC, TOTAL (UG/L AS AS) N 8
STORET_01005_Mean BARIUM, DISSOLVED (UG/L AS BA)_ Mean 38.66
STORET_01005_N BARIUM, DISSOLVED (UG/L AS BA)_N 17
STORET_01007_Mean BARIUM, TOTAL (UG/L AS BA) Mean 48.55
STORET_01007_N BARIUM, TOTAL (UG/L AS BA) N 4
STORET_01010_Mean BERYLLIUM, DISSOLVED (UG/L AS BE)_Mean 0.10
STORET_01010_N BERYLLIUM, DISSOLVED (UG/L AS BE)_N 15
STORET_01012_Mean BERYLLIUM, TOTAL (UG/L AS BE)_Mean 0.11
STORET_01012_N BERYLLIUM, TOTAL (UG/L AS BE)_N 2
STORET_01025_Mean CADMIUM, DISSOLVED (UG/L AS CD)_ Mean 0.12
STORET_01025_N CADMIUM, DISSOLVED (UG/L AS CD)_N 22
STORET_01027_Mean CADMIUM, TOTAL (UG/L AS CD)_Mean 0.33
STORET_01027_N CADMIUM, TOTAL (UG/L AS CD)_N 8
STORET_00915_Mean CALCIUM, DISSOLVED (MG/L AS CA) Mean 10.60
STORET_00915_N CALCIUM, DISSOLVED (MG/L AS CA)_N 23
STORET_00916_Mean CALCIUM, TOTAL (MG/L AS CA)_Mean 13.12
STORET_00916_N CALCIUM, TOTAL (MG/L AS CA)_N 8
STORET_00941_Mean CHLORIDE, DISSOLVED IN WATER MG/L_Mean 18.89
STORET_00941_N CHLORIDE, DISSOLVED IN WATER MG/L_N 8
STORET_00940_ Mean CHLORIDE,TOTAL IN WATER MG/L_Mean 14 .48
STORET_00940_N CHLORIDE,TOTAL IN WATER MG/L_N 7
STORET_01030_Mean CHROMIUM, DISSOLVED (UG/L AS CR)_Mean 0.89
STORET_01030_N CHROMIUM, DISSOLVED (UG/L AS CR)_N 17
STORET_01034_Mean CHROMIUM, TOTAL (UG/L AS CR)_Mean 1.81
STORET_01034_N CHROMIUM, TOTAL (UG/L AS CR)_N 4
STORET_01040_Mean COPPER, DISSOLVED (UG/L AS CU) Mean 1.31
STORET_01040_N COPPER, DISSOLVED (UG/L AS CU)_N 21
STORET_01042_Mean COPPER, TOTAL (UG/L AS CU)_Mean 1.66
STORET_01042_N COPPER, TOTAL (UG/L AS CU)_N 7
STORET_DHARD_Mean HARDNESS, CA MG CALCULATED (MG/L AS CACO03) AS DISSOLVED_M 45.40
STORET_DHARD_N HARDNESS, CA MG CALCULATED (MG/L AS CACO03) AS DISSOLVED_M 23
STORET_46570_Mean HARDNESS, CA MG CALCULATED (MG/L AS CACO03)_Mean 73.50
STORET_46570_N HARDNESS, CA MG CALCULATED (MG/L AS CACO03)_N 8
STORET_00900_Mean HARDNESS, TOTAL (MG/L AS CACO03)_Mean 21.40
STORET_00900_N HARDNESS, TOTAL (MG/L AS CAC03)_N 3
STORET_01046_Mean IRON, DISSOLVED (UG/L AS FE) Mean 725.00
STORET_01046_N IRON, DISSOLVED (UG/L AS FE)_N 21
STORET_01045_Mean IRON, TOTAL (UG/L AS FE)_ Mean 2419.00
STORET_01045_N IRON, TOTAL (UG/L AS FE)_N 8
STORET_01049 Mean LEAD, DISSOLVED (UG/L AS PB)_ Mean 0.30
STORET_01049_N LEAD, DISSOLVED (UG/L AS PB)_N 21
STORET_01051_Mean LEAD, TOTAL (UG/L AS PB)_ Mean 1.11

STORET_01051_N LEAD, TOTAL (UG/L AS PB) N 6



STORET_00925_Mean
STORET_00925_N
STORET_00927_Mean
STORET_00927_N
STORET_01056_Mean
STORET_01056_N
STORET_01055_Mean
STORET_01055_N
STORET_50091_Mean
STORET 50091 N
STORET_50092_Mean
STORET 50092 N
STORET_01065_Mean
STORET_01065_N
STORET_01067_Mean
STORET_01067_N
STORET_00935_Mean
STORET_00935_N
STORET_00937_Mean
STORET_00937_N
STORET_01145_Mean
STORET 01145 N
STORET_01147_Mean
STORET 01147 N
STORET_01075_Mean
STORET_01075_N
STORET_01077_Mean
STORET_01077_N
STORET_00930_Mean
STORET_00930_N
STORET_00929_Mean
STORET_00929 N
STORET_00095_Mean
STORET_00095_N
STORET_34480_Mean
STORET 34480 N
STORET_01057_Mean
STORET_01057_N
STORET_01059_Mean
STORET_01059 N
STORET_01085_Mean
STORET_01085_N
STORET_01087_Mean
STORET_01087_N
STORET_01090_Mean
STORET_01090 N
STORET_01092_Mean
STORET_01092_N

MAGNESIUM, DISSOLVED (MG/L AS MG)_Mean
MAGNESIUM, DISSOLVED (MG/L AS MG)_N
MAGNESIUM, TOTAL (MG/L AS MG)_Mean
MAGNESIUM, TOTAL (MG/L AS MG)_N

MANGANESE, DISSOLVED (UG/L AS MN)_Mean
MANGANESE, DISSOLVED (UG/L AS MN)_N
MANGANESE, TOTAL (UG/L AS MN)_Mean
MANGANESE, TOTAL (UG/L AS MN)_N
MERCURY-TL,FILTERED WATER,ULTRATRACE METHOD
MERCURY-TL,FILTERED WATER,ULTRATRACE METHOD

MERCURY-TL,UNFILTERED WATER,ULTRATRACE METHOD NG/L_Mean
MERCURY-TL ,UNFILTERED WATER,ULTRATRACE METHOD NG/L_N

NICKEL, DISSOLVED (UG/L AS NI)_Mean
NICKEL, DISSOLVED (UG/L AS NI)_N
NICKEL, TOTAL (UG/L AS NI)_Mean
NICKEL, TOTAL (UG/L AS NI)_N
POTASSIUM, DISSOLVED (MG/L AS K)_Mean
POTASSIUM, DISSOLVED (MG/L AS K)_N
POTASSIUM, TOTAL MG/L AS K)_Mean
POTASSIUM, TOTAL MG/L AS K)_N
SELENIUM, DISSOLVED (UG/L AS SE)_Mean
SELENIUM, DISSOLVED (UG/L AS SE)_N
SELENIUM, TOTAL (UG/L AS SE)_Mean
SELENIUM, TOTAL (UG/L AS SE)_N
SILVER, DISSOLVED (UG/L AS AG)_Mean
SILVER, DISSOLVED (UG/L AS AG)_N
SILVER, TOTAL (UG/L AS AG)_Mean
SILVER, TOTAL (UG/L AS AG)_N

SODIUM, DISSOLVED (MG/L AS NA)_Mean
SODIUM, DISSOLVED (MG/L AS NA)_N
SODIUM, TOTAL (MG/L AS NA)_Mean
SODIUM, TOTAL (MG/L AS NA)_N

SPECIFIC CONDUCTANCE (UMHOS/CM @ 25C)_Mean
SPECIFIC CONDUCTANCE (UMHOS/CM @ 25C)_N

THALLITUM DRY WGTBOTMG/KG_Mean
THALLITUM DRY WGTBOTMG/KG_N

THALLIUM, DISSOLVED (UG/L AS TL) Mean
THALLIUM, DISSOLVED (UG/L AS TL) N
THALLIUM, TOTAL (UG/L AS TL) Mean
THALLIUM, TOTAL (UG/L AS TL) N
VANADIUM, DISSOLVED (UG/L AS V) Mean
VANADIUM, DISSOLVED (UG/L AS V) N
VANADIUM, TOTAL (UG/L AS V) Mean
VANADIUM, TOTAL (UG/L AS V) N

ZINC, DISSOLVED (UG/L AS ZN) Mean
ZINC, DISSOLVED (UG/L AS ZN) N

ZINC, TOTAL (UG/L AS ZN) Mean

ZINC, TOTAL (UG/L AS ZN) N

4.73
23
9.89

266.58
23
666.29

2.69
22
7.19

1.29
21
2.31

3.49
15
7.02

0.26
17
0.50

0.03
17
0.01

45.37
15
140.18

128.38
20
3.35

0.04

15

-0.01

7.00

7.26

6.23

22
6.96



Fact Sheet
Virginia Power — Chesterfield Power Station
Attachments

Attachment 3

e Water Flow Diagrams and Narrative (Present, Interim, and Final Conditions)

e Low Volume Wastewater Treatment System (LVWWTS) Phased Compliance and Design
Narrative, Diagrams, and Gant Chart Schedules

e Lower and Upper Ash Pond Decanting/Dewatering Process and Existing Outfall Structure
Diagrams

e Lower Ash Pond Drawdown and Discharge Rate Analysis

e List of Chemicals Present

e Map of Storage Tanks
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FORM 2C - NPDES

Item 11-A: LINE DRAWING

Steam and Evaporative Losses

A precise water balance cannot be provided as a considerable amount of water is released to the
atmosphere as steam or evaporation, and we do not have estimates or measurements of these
water losses, which can vary greatly with season and station operating conditions. The dashed
lines on the drawing represent flows that occur on an intermittent basis. Rainfall runoff
contributing to average flows of internal discharges is not available for several sources or
treatment units.

Industrial Storm Water Discharges

Industrial storm water discharges from the station to the James River, Farrar Gut, and Aiken
Swamp are identified for informational purposes only. These discharges are permitted under
the VPDES General Storm Water Permit VAR051023

Item 11-B: WASTEWATER SOURCES TO EACH OUTFALL

11-B.1: Existing Sources
Non-Process Water Discharges

e Intake screen backwash

e Occasional pumping of river water from intake screen wells to gain access for
maintenance

e Discharges associated with the routine testing of the fire fighting system involving the
withdrawal and direct return of water from the river

e The discharge from one sump pump each in the condenser cooling water intake pump
rooms for Units 7 and 8.

Lower (Old) Ash Pond (Outfall 004)

The Lower (Old) Ash Pond is located across Coxendale Road south of the Chesterfield Power
Station (CPS). Fly ash, bottom ash, and pyrites produced by generating units 3, 4, 5, and 6 are
currently sluiced to the head of the ash pond using water withdrawn from the circulating river
water system. The ash sluicing system typically operates 24 hours per day and alternates
between bottom ash and fly ash as needed with the flow rate dependant on which generating
units are on line. Wastewater treatment in the Lower Ash Pond (LAP) consists primarily of
settling, and chemical coagulants may be added from time to time to facilitate this process.
Chemicals may also be added as needed for pH adjustment to ensure that the discharge pH is
within the allowable range. Ash that settles within the ash pond is manually removed and is
transported via truck to the New Ash Pond, otherwise known as the Upper Ash Pond (UAP),



where it is used in the pond closure project. Bottom ash sluice may be directed to a processing
area where a portion of the bottom ash is removed for beneficial reuse.

In addition to ash sluice water, the LAP also currently receives most of the station’s low
volume wastes, non-chemical cleaning wastes, chemical cleaning wastes (via the metals pond),
and coal pile runoff. The ash pond also receives effluent from the FGD chloride purge stream
wastewater treatment plant, screen backwash associated with the reuse of Proctors Creek
WWTP effluent, wastewater from the station’s car wash (non-chemical), and storm water from
the Unit 6 FGD runoff collection system, from a portion of Drainage Area 4 (includes
demineralizer building and associated ASTs), and from various other onsite tank containment
areas including the station’s light oil storage tank.

Metals Cleaning Waste Treatment Basin or Metals Pond (Newly Designated Internal

Outfall 401)

The influent flows to the metals cleaning waste treatment basin (formerly referred to as
Internal Outfall 104 and newly designated to Internal Outfall 401 as part of this permit
renewal) consist of chemical cleaning wastes from periodic cleanings of the station’s
boilers, and non-chemical wastewater from precipitator and air preheater washes. Non-
chemical cleaning wastewater from exterior boiler washes is typically routed directly to
the ash pond via the master sump. The volume of wastewater generated by individual
chemical and non-chemical washings is not measured. In addition, wastewater from the
master sump may be routed to the metals cleaning waste treatment basin through the
emergency sump line during maintenance periods. These wastewaters are generated
infrequently, and the volume of water generated during a particular washing event is
dependent on the amount, type, and condition of the equipment being cleaned.

Flue Gas Desulphurization Chloride Purge Stream Wastewater Treatment Plant (New
Internal Outfall 402)

Flue gas desulphurization (FGD) is the state-of-the art technology used for removing
sulfur dioxide (SO;) from the exhaust flue gases from steam electric power plants that
burn coal or oil. Dominion installed FGD technology at CPS to reduce SO, emissions
from the four pulverized coal-fired generating units (Units 3, 4, 5, and 6). Installation
of the FGD technology associated with Unit 6 was completed, and the unit became
operational, during 2008. A second FGD was installed to handle the combined SO,
emissions from Units 3, 4, and 5 through a common wet stack. The common scrubber
became operational in 2011.

The FGD technology installed at CPS involves a wet scrubbing system where
pulverized limestone is blended with water to form a slurry. The slurry is then sprayed
into the exhaust flue gas and the calcium carbonate (CaCO3) in the slurry reacts with
the SO2 in the flue gas to form calcium sulfate (CaSO4) or gypsum. The resulting
gypsum is collected, and then dewatered using two stages of hydro-cyclones followed
by vacuum filtration to separate and reclaim the gypsum. The remaining water is
returned for reuse in the scrubber.


http://en.wikipedia.org/wiki/Sulfur_dioxide�
http://en.wikipedia.org/wiki/Flue_gas_emissions_from_fossil_fuel_combustion�
http://en.wikipedia.org/wiki/Fossil_fuel_power_plant�

The primary source of make-up water to the FGD units is final effluent from the
Proctors Creek Wastewater Treatment Plant (WWTP). Wastewater from the Proctors
Creek WWTP is discharged to the James River through two pipes, which run along a
Chesterfield County easement through Dominion property just west of the station’s
barge slip. The wastewater for reuse at CPS is diverted from the two discharge pipes via
a pumping station located on Dominion property adjacent to the County’s discharge
pipes. James River water serves as a back-up water source to the FGD.

Each FGD unit requires approximately 1,400 gpm (2.016 mgd) of make-up water. The
great majority of the make-up water to each FGD will be lost to the atmosphere through
evaporation. Dominion may also use Proctors Creek effluent as make-up water to other
plant processes that are currently supplied by water withdrawn from the James River.

Dominion currently reclaims gypsum that is suitable for use in the manufacture of
commercial wallboard. The production of wallboard-quality gypsum requires the use of
a high purity limestone in conjunction with a gypsum reclamation process designed to
maintain a chloride concentration of less than 30,000 mg/L in the circulating FGD water
system. Chloride concentration is controlled through the use of a blowdown (or purge)
stream. Each FGD generates approximately 0.115 mgd that is directed to the station’s
FGD wastewater treatment plant (WWTP) located south of the Unit 6 FGD and just
southeast of the station’s fuel oil storage tank. The treated wastewater is then discharged
through the new Internal Outfall 402 to the LAP.

Limestone for use in the FGD units is delivered to the station by barge. The limestone is
unloaded at the station’s existing barge slip and is transferred via conveyor to a covered
storage area located just northwest of the station’s existing fuel oil storage tank.
Reclaimed gypsum is stored in a covered area located just south of the barge slip
unloading area and is then loaded onto barges for delivery to a wallboard manufacturer.
Reclaimed gypsum may also be placed, along with other coal combustion by-products,
in the New (Upper) Ash Pond closure project at CPS.

Storm water runoff from the Unit 6 FGD site, including the limestone and gypsum
storage areas and barge slip collection sump, is collected in three (3) separate yard
sumps, Yard Sump #1, Yard Sump #2, and Yard Sump #3. Yard Sump #1 discharges to
the FGD sump pipe which is routed to the LAP. Yard Sumps #2 and #3 and the effluent
from the FGD WWTP tie into the FGD sump pipe.

The wastewater treatment and storm water management facilities associated with the
FGD at CPS were described in detail in a Concept Engineering Report that was
submitted to DEQ by letter dated October 23, 2007. The CER was approved by DEQ
staff by letter dated March 5, 2008.

Proctors Creek Wastewater Reuse Screen Backwash

There has been some growth of algae on the discharge structure associated with the
Proctors Creek WWTP and also within Dominion’s sump that receives the Proctors



Creek effluent. Periodically, this algae sloughs off and clogs the strainers that are
located downstream from the sump but prior to the FGD process. Historically, the
station removed the material from the screens by hand (~ 1/2 of 55 gallon drum per
week) but has now installed self cleaning screens, which use a backwash stream of
about 180 gpm for 3 minutes and cycle at about 5 cycles per hour (~65,000 gpd). This
backwash stream is routed to the Yard Sump #1.

The Old (Lower) Ash Pond will be closed in accordance with the EPA’s Coal Combustion
Residuals Rule and the Virginia Solid Waste Management Regulations as part of the station’s
conversion to a dry ash handling system. A new Low Volume Wastewater Treatment System
(LVWWTYS) will be constructed to replace the Old (Lower) Ash Pond for treatment of the
station’s low volume waste streams. The new Low Volume Wastewater and Coal Pile
Treatment Systems will undergo commissioning prior to being placed into service. During
commissioning, and prior to ceasing discharge through Outfall 004, either system may be
discharged to the LAP until commissioning of the system is complete.

New (Upper) Ash Pond Sedimentation Basin (Outfall 005)

The New (Upper) Ash Pond (also referred to as the east ash pond) is being closed. The pond is
currently being closed in accordance with the revised Ash Pond Closure Plan (September
2003), Phasing Plan (May 2003), and Construction Quality Assurance Plan (May 2003),
approved by DEQ in September 2003 and amended in April 2015. An application has been
submitted to DEQ for a solid waste permit to complete closure of the Upper Ash Pond (UAP)
in accordance with EPA’s Coal Combustion Residuals Rule and the Virginia Solid Waste
Management Regulations. Closure of the Upper Ash Pond will transition from the VPDES
permit to the solid waste permit in accordance with the terms of those permits.

As the UAP is closed, surface runoff is being channeled to a sedimentation basin located at the
eastern end of the ash pond. This sedimentation basin discharges through the existing Outfall
005 to Farrar Gut. The retention time of the basin varies depending on the amount of rainfall
that is received during a given period of time. During certain periods, the sedimentation pond
may be routed to the Old (Lower) Ash Pond and discharged through existing Outfall 004 to
Farrar Gut. Solids that accumulate in the basin are removed as needed and returned to the
active cells associated with the UAP closure. In addition to surface runoff, the sedimentation
pond also currently receives ground water collected in four (4) toe drains.

Intake Screen Backwash Discharges (Outfalls 006 — 011)

The cooling water intake structures at the CPS are equipped with trash bars, vertical traveling
screens, and an intake screen backwash system (ISBS). Collectively the ISBS consists of 13
individual backwash flows (designated as Outfalls 006 — 011 in the current VPDES permit) to
the main channel of the James River. Operation of the ISBS is on an “as needed” basis with the
frequency of operation dependent on the amount of debris that is present in the river. Typically
spring (March and April) and fall (October and November) are the periods of highest ISBS
operation. During other periods of the year, the ISBS is operated approximately two hours per
day.



The intake screen wash water for all units is James River water that is taken from the station’s
circulating water system before contact with industrial processes. Historically, chlorine was
added to the circulating water system at points prior to removal of the water for use in the
ISBS. As aresult, monitoring data indicated that some residual chlorine was present in the
ISBS discharges and, consequently, water quality-based effluent limits for total residual
chlorine (TRC) were included on Outfalls 006 — 011 when the permit was reissued effective
December 10, 2004. Also included in the permit was a four-year schedule requiring
compliance with the TRC limits by December 10, 2008.

By letter dated June 8, 2006, Dominion submitted to DEQ a Plan of Action and Concept
Engineering Report for achieving compliance with the TRC limits. The compliance method
selected was to relocate the points for chlorine injection to locations downstream from where
the water is withdrawn for use in the ISBS. The compliance plan was approved by DEQ on
June 23, 2006, and Dominion began implementation of the plan in August 2006. Relocation of
all chlorine injection points was officially completed during the fall of 2008 and there is no
longer a station source of chlorine to the screen backwash discharges. Consequently, all ISBS
discharges now consist of James River water that has not been contaminated by use in any plant
processes, and these outfalls are being removed from the permit as part of this reissuance
process.

11-B.2: Intermediate and Final Conditions

The CPS is currently undertaking an integrated ash project (IAP). The IAP is an extensive,
multi-year project that is being driven by recently promulgated regulatory requirements that
affect almost every aspect of how the station currently manages wastewater. The 1AP includes
the closure of the UAP and LAP, construction of a Fossil Fuel Combustion Product (FFCP)
Management Facility, and conversion from a wet to dry ash management system. Wastewater
management under the 1AP involves: 1) construction of a new Low Volume Wastewater
Treatment System (LVWWTS) to manage wastewaters that will remain following closure of
the LAP and UAP and that will be generated by the new FFCP Management Facility; 2)
management of wastewaters that will be produced during closure of the LAP and UAP; and 3)
installation of a new wastewater treatment system to remove selenium from the station’s FGD
waste stream. The timing for construction and operation of the LVWWTS and the new FGD
wastewater treatment system, as well as the process for management of wastewaters associated
with the ash pond closures, was described in Dominion’s May 5, 2016 VPDES permit
application addendum.

I11-B.2.a: Intermediate Condition

The intermediate wastewater condition represents wastewater configurations that are expected
to exist during the process leading to completion of the IAP (see Intermediate Condition One-
Line Diagram attached) and after cessation of discharge through Outfall 004. Wastewater
sources that are expected to be discharged during the Intermediate Condition include those
sources associated with the construction and operation of the new LVWWTS and FFCP
Management Facility, and wastewaters that will be generated during closure of the UAP and



LAP. In addition to the existing Master Sump, FGD Yard Sump, New (Upper) Ash Pond Toe
Drains, and S-Ditch pump station, the following are intermediate sources.

Low Volume Wastewater Treatment System (New Internal Outfall 301)

The LVWWTS will be constructed to manage the station’s low volume wastewater streams.
An equalization (EQ) basin will be constructed to receive the wastewater streams listed below
and allow sufficient residence time for equalization of water quality constituents. Effluent from
the EQ basin will be discharged into a new Discharge Basin. The effluent from the Discharge
Basin will be discharged through a new Internal Outfall 301 via a diffuser into the Thermal
Channel. The Thermal Channel will continue to discharge through the existing Outfall 003 to
Farrar Gut. The approximate locations of Outfall 301 and the internal outfalls listed below are
shown on Figure 3, and details will be provided in Concept Engineering Reports that will be
submitted to DEQ for review and approval.

FGD Wastewater Treatment Plant (Internal Outfall 302)

The FGD WWTP will discharge through newly designated Internal Outfall 302. The
outfall location will remain the same, and the discharge will still connect to the FGD
Yard Sump discharge pipe; however, the outfall will discharge to the EQ basin and
eventually to the Thermal Channel through Internal Outfall 301.

Metals Cleaning Waste Treatment Basin or Metals Pond (Internal Outfall 303)

The Metals Pond will discharge through newly designated Internal Outfall 303 to the
EQ basin and eventually to the Thermal Channel through Internal Outfall 301.

Landfill Leachate (Internal Outfall 304)

The FFCP Management Facility (Landfill) will be constructed for the disposal of dry
ash and other coal combustion residuals collected at the station. Leachate generated at
the Landfill and collected by the leachate management system will be pumped to the
EQ basin through a new Internal Outfall 304 and eventually discharge to the Thermal
Channel through Internal Outfall 301. The approximate location of Internal Outfall 304
is shown on Figure 3. The Landfill leachate will not discharge to the EQ basin until the
LVWWTS is in operation and discharging to Outfall 301.

Coal Pile Runoff Stormwater Treatment System (Internal Outfall 305)

The Coal Pile runoff will be collected in a new basin designed to manage a 25-year, 24-
hour rain event. Effluent from the coal pile basin will then be directed to a new
treatment system. The treatment system will discharge through a new Internal Outfall
305 to the EQ Basin and will eventually discharge to the Thermal Channel through
Internal Outfall 301. The approximate location of Internal Outfall 305 is shown on
Figure 3.



Landfill Contact Stormwater

During operation of the Landfill, stormwater runoff that comes into contact with coal
combustion residuals will be collected in a contact stormwater basin. The basin will
discharge through a pipe that will connect to the existing FGD Yard Sump discharge
pipe and discharge to the EQ Basin. Prior to reaching the FGD Yard Sump pipe, the
contact stormwater will combine with Fly Ash Silo stormwater runoff and wash down
water described below.

Fly Ash Silo Stormwater and Wash Down Water

As part of the wet-to-dry ash management conversion, silos will be constructed to
collect dry ash through a pneumatic delivery system. The fly ash will be deposited from
the silos into haul trucks that will transport the ash, after being conditioned and covered,
to the Landfill. Stormwater runoff collected in the fly ash silo drainage area and wash
down water collected in fly ash silo area floor drains will be discharged to the EQ basin
through a pipe that combines with the Landfill Contact Stormwater and eventually with
the FGD Yard Sump pipe.

LAP Toe Drain

During closure of the LAP, a new toe drain will be created and will be directed to the
EQ Basin. The toe drain will serve as a concentrated water collection system along the
toe of the LAP’s western embankment slope.

UAP Toe Drains

The existing UAP toe drains will be directed to the EQ Basin.

Bottom Ash Management Area Truck Wash

A truck wash is located adjacent to the closed loop bottom ash management system.
Occasionally, the truck wash water will be discharged to the EQ Basin.

Lower and Upper Ash Pond Dewatering Treatment System (Internal Outfall 101/201)

As previously noted, both the Lower and Upper Ash Ponds will undergo closure to comply
with EPA’s Coal Combustion Residuals Rule and the Virginia Solid Waste Management
Regulations. As part of the closure process, both the LAP and the UAP sedimentation basin
will be dewatered to allow for the construction of subgrade to support the installation of the
final cover system. The dewatering discharge from both the LAP and the UAP sedimentation
basin will be treated at a Centralized Source Water Treatment System (CSWTS) that will
discharge treated effluent through a new Internal Outfall 101. The approximate location of
Internal Outfall 101 is shown on Figure 3. The treated effluent from Internal Outfall

101 will be discharged through existing Outfall 001 or 002 into the James River.



11-B.2.b: Final Condition

The final wastewater condition represents wastewater configurations that are expected to exist
following completion of the IAP. Final Condition sources will include a new FGD wastewater
treatment system, with removal of the ash pond dewatering system outfalls and the ash pond
discharge outfalls. Other than the changes described below, the sources described in 11-B.1 and
11-B.2 remain the same.

FGD Wastewater Treatment Plant (Internal Outfall 302)

In order to achieve compliance with the Steam Electric Effluent Limitation Guidelines (ELG)
limit for selenium, a selenium treatment system will be added to the existing FGD WWTP.
The selenium treatment system and possible modifications to the existing FGD WWTP, as well

as the final location of Internal Outfall 302, will be described in a Concept Engineering Report
that will be submitted to DEQ for review and approval.

Removal of Ash Pond Dewatering Systems (Internal Outfall 101/201)

Once contact stormwater is no longer generated at either the Upper or Lower Ash Ponds, the
CSWTS will cease treatment and be decommissioned. Outfall 101/201 will be removed, and
treated effluent from the CSWTS will no longer discharge through Outfall 001 or 002.
Removal of Lower Ash Pond (Outfall 004)

During the LAP closure process, a stormwater management basin will be constructed to
manage non-contact stormwater runoff. The basin will be activated once dewatering is
complete and contact stormwater is no longer generated. At this point, Outfall 004 will be
removed.

Removal of Upper Ash Pond (Outfall 005)

The UAP sedimentation basin will be filled and capped as one of the last closure tasks. Once
contact stormwater is no longer generated, Outfall 005 will be removed.

ITEM II-C: INTERMITTENT AND/OR SEASONAL DISCHARGES

New (Upper) Ash Pond Sedimentation Basin (Outfall 005)

The UAP sedimentation basin associated with Outfall 005 is typically only discharged during
two or three months out of the year, and the duration of each discharge is usually less than 5
days. The sedimentation basin will be closed as part the New (Upper) Pond closure.

Metals Cleaning Waste Treatment Basin or Metals Pond (Internal Outfall 401/303)

The Metals Cleaning Waste Treatment Basin is a batch operated system, which is designed for
non-seasonal, intermittent use. Operations that contribute flows to the basin are shown on the



one-line drawings and as described in the narrative under Item 2-B.1 above. Typically, the
valve is opened to begin the discharge and is not closed again until the pond is drained. A
typical, average discharge flow is approximately 3 mgd. The pond level at the start of a
discharge is not consistent from discharge to discharge and, therefore, the total volume
discharged from the metals pond during any single discharge event can vary substantially
depending on the volume present in the pond prior to discharge.

Landfill Leachate (Internal Outfall 304)

The leachate removal system for management of leachate at the FFCP Management Facility
(Landfill) is designed to discharge leachate from a pump station when the liquid level within
the pump station reaches a set liquid level. Influent into the pump station will occur when
leachate is removed from sumps located within the Landfill footprint. During dry periods, the
discharge from the Landfill will likely be intermittent. During wet periods, the maximum
discharge of leachate is anticipated to be 0.19 mgd. The actual discharge volume will vary
considerably based on weather conditions.

Outfall 305 (Coal Pile Discharge)

The coal pile discharge basin is designed to manage a 25-year, 24-hour storm event, and
stormwater runoff from the coal pile is the only input to the basin and treatment system.
Discharge from the treatment system is generally expected to occur during a precipitation event
and shortly thereafter. During dry periods, discharge from the coal pile basin and treatment
system will either be significantly reduced or it will cease until the next precipitation event. The
actual discharge volume will vary considerably based on weather conditions.

ITEM IV-A: IMPROVEMENTS

FFCP Management Facility

The FFCP Management Facility (Landfill) is located on a parcel adjacent to and northwest of
the CPS. The Landfill will be constructed with a composite geosynthetic base liner system,
including leachate collection, and will be managed with a system consisting of permeable
drainage material and piping. The piping will collect leachate and direct it to a pump station
which ultimately discharges as described in I1-B.2. Contact stormwater will be managed as
described in 11-B.2.

Wet-to-Dry Ash Management Conversion

The wet-to-dry ash conversion is designed to manage fly ash as a dry material rather than as a
sluiced material. Fly ash will be blown from the collection area into storage silos. From the
storage silos, ash will be moisturized and loaded into haul trucks that will carry the ash to the
FFCP Management Facility. Stormwater runoff collected in and around the fly ash silo storage
area, and water collected in the fly ash silo area floor drains, will be managed as described in
11-B.2.



The wet-to-dry ash conversion also includes the construction of a closed loop bottom ash
management system. Bottom ash will be conveyed from the station to a bottom ash
management area utilizing a remote flight conveyor system to separate the coarse bottom ash
from water. A mechanical system will remove bottom ash solids from the water prior to the
water being recirculated back to the station. The bottom ash management area will include an
impermeable pad on which bottom ash will be stacked for management. Storm water runoff,
water from the stacked bottom ash that collects on the pad, and bottom ash blowdown from
occasional maintenance will be collected and discharged to the LVWWTS.

Upper Ash Pond Closure (Outfall 005)

The closure of the UAP is an ongoing activity. The UAP will be closed in accordance with the
EPA’s Coal Combustion Residuals Rule and the Virginia Solid Waste Management
Regulations. UAP toe drains will discharge as described in 11-B.2. The final closure of the
UAP will lead to the removal of Outfall 005 as described in 11-B.2.b.

Lower Ash Pond Closure (Outfall 004)

The LAP currently receives sluiced fly ash and bottom ash from the station. The LAP also
receives multiple low-volume wastewater streams associated with station operations, as well as
storm water runoff. The LAP discharges by gravity through an engineered riser structure
located in the southwestern corner of the facility, which is also the location of existing Outfall
004. The LAP will be closed in accordance with the EPA’s Coal Combustion Residuals Rule
and the Virginia Solid Waste Management Regulations as part of the station’s conversion to a
dry ash management system. The toe drain system will discharge as described in 11-B.2. The
final closure of the LAP will lead to the removal of Outfall 004 as described in 11-B.2.b.

Low Volume Wastewater Treatment System (Internal Outfall 301)

The LVWWTS will be designed to manage the low volume waste streams described in 11-B for
Outfall 301. The LVWWTS will be implemented in a phased approach. The various
components of the final LVWWTS will be described in Concept Engineering Reports to be
submitted to DEQ for review and approval prior to their installation.
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Low Volume Wastewater Treatment System (LVWWTYS)
Phased Compliance and Design Narrative

On July 20, 2015, Dominion submitted an application to address changes in wastewater management at
the Chesterfield Power Station that were anticipated as a result of the Station’s integrated ash project
(1AP), as described below. This application addendum is intended to supplement our earlier application in
order to reflect changes to previously proposed wastewater management processes that are necessary
given recent regulatory developments.

The IAP is an extensive, multiyear project that is being driven by recently promulgated regulatory
requirements that affect almost every aspect of how the Station currently manages wastewaters. The I1AP
includes the closure of the Lower Ash Pond (LAP) and the Upper Ash Pond (UAP), construction of a
Fossil Fuel Combustion Product (FFCP) Management Facility, conversion from a wet to dry ash
management system, installation of a new Low Volume Wastewater Treatment System (LVWWTS), and
installation of a new wastewater treatment system to remove selenium from the Station’s Flue Gas
Desulfurization (FGD) waste stream. Closure of the LAP during the conversion from a wet to a dry ash
management system will require an alternative process for the management of many wastewaters that are
currently directed to the LAP. In addition, operation of the FFCP Management Facility will generate new
waste streams that must be effectively managed, and substantial effort will be needed to select, design,
construct, and commission new technologies that will be needed in order to comply with stringent
technology-based limits on the FGD waste stream.

Following is a description of Dominion’s phased strategy that will be implemented as part of the IAP to
ensure compliance with the Virginia Pollutant Discharge Elimination System (VPDES) permit, including
limits and conditions necessary to implement EPA’s revised Steam Electric Power Generating Effluent
Guidelines (ELG) for the discharge of low volume wastewater, landfill leachate, FGD wastewater
treatment plant (WWTP) effluent, and coal pile runoff from the Chesterfield Power Station. The new
LVWWTS will be used to collectively treat these wastewaters. A brief description of each effluent source
to the LVWWTS and the effluent discharge location is provided below followed by a discussion of each
phase. The project phasing is shown graphically in the diagrams provided in Attachment 1 and a Gantt
chart schedule with anticipated milestones in Attachment 2. Lastly, a description of the LVWWTS
design flow restrictions is provided.

LVWWTS EFFLUENT SOURCES AND OUTFALLS

As an initial step in the IAP, three new wastewater basins, an equalization (EQ) storage basin, a discharge
basin, and a coal pile basin, will be constructed. With the exception of ash sluice water, all effluent
sources that currently discharge to the LAP, as well as leachate and contact stormwater from the FFCP
Management Facility and stormwater runoff from the fly ash silo storage area, will be routed for
treatment through the LVWWTS and proposed internal Outfall 301. These wastewaters are listed below.
The listed effluent sources correspond to those shown in the phase diagrams.

1. Coal pile runoff will discharge into a newly constructed coal pile basin and coal pile metals
treatment system before discharging through a new internal outfall to the EQ basin and eventually
internal Outfall 301.

2. The master sump will discharge directly to the EQ basin and eventually internal Outfall 301.

3. The emergency sump will discharge directly to the EQ basin and eventually internal Outfall 301.



4. The metals pond will discharge through internal Outfall 303 directly to the EQ basin and
eventually internal Outfall 301.
5. The Lower Ash Pond toe drain will discharge directly to the EQ basin and eventually internal

Outfall 301.

6. The Upper Ash Pond toe drain will discharge directly to the EQ basin and eventually internal
Outfall 301.

7. The S-ditch stormwater overflow will discharge directly to the EQ basin and eventually internal
Outfall 301.

8. FGD WWTP effluent will discharge through internal Outfall 302. From the internal outfall, it will
discharge to the EQ basin and eventually internal Outfall 301. In Phase 3, selenium treatment will
be added to the FGD WWTP.

9. FGD yard sumps will discharge directly to the EQ basin and eventually internal Outfall 301.

10. Landfill leachate from the FFCP Management Facility will be collected and discharged through a
pipe that will tie into the FGD yard sump discharge pipe prior to discharge into the EQ basin.

11. Landfill contact stormwater will be collected and discharged through a pipe that will tie into the
FGD yard sump discharge pipe prior to discharge into the EQ basin.

12. Fly ash silo area stormwater runoff will be collected and discharged through a pipe that will tie
into the landfill contact stormwater discharge, which subsequently ties into the FGD yard sump
discharge pipe prior to discharge into the EQ basin.

Updated one-line drawings showing proposed routing of wastewater and stormwater flows for the Station
in intermediate and final time frames are provided in Attachment 3.

COMPLIANCE SEQUENCING

The compliance sequencing is broken into three phases described in more detail below. The first phase
includes development of three basins to provide equalization of discharge streams for flow control, Total
Suspended Solids (TSS) and pH treatment, and the ability to conduct representative treatability analyses.
The second phase includes implementation of a metals treatment system for coal pile runoff and a
possible metals polishing treatment system to treat the discharge between the EQ basin and the discharge
basin. The third phase includes completion of the development, construction, and commissioning of the
selenium treatment system for the FGD wastewater. Additional detail for each phase is presented below.

Phase 1

The initial phase of the LVWWTS construction will include construction of three basins: coal pile basin,
EQ basin, and discharge basin. The basins will be constructed with both a wet volume and a dry volume
storage for solids settling, as needed. The wet volume storage provides a continual pool of water to
facilitate settling of suspended solids in the effluent. The dry volume storage provides storage of effluent
sufficient to contain at least a 25-year, 24-hour storm event.

The coal pile basin will collect runoff from the coal pile and subsequently feed into the metals treatment
system described below in Phase 2. The EQ basin will collect the low volume wastewater discharges as
described above, with the exception of the coal pile runoff. For an initial intermediate period, the coal
pile basin discharge will be directed to the LAP for the purposes of startup and commissioning. The
purpose of the EQ basin is to provide moderation of the flows and water quality of the effluent waste
streams, which is critical to efficient and reliable treatment of the combined waste streams to the required
limits.



The EQ basin will be directed to the discharge basin. The purpose of the discharge basin is to maintain, in
conjunction with the EQ basin, a flow below the maximum discharge rate. In addition, the discharge basin
allows for the assimilation of treated effluent prior to discharge through internal Outfall 301 to ensure the
permit limits are achieved. During commissioning of the Phase 1 systems, temporary connections
between the EQ basin and the LAP will allow for the treated effluent from the EQ basin to discharge to
the LAP, as needed. Phase 1 is estimated to be complete during Fall 2017.

Phase 2

Phase 2 consists of the design, construction, and commissioning of a coal pile runoff metals treatment
system and a polishing metals treatment system, if needed, between the EQ basin and the discharge basin.
A metals treatment system will be designed to reduce the concentration of metals within the coal pile
runoff. The effluent from this system will be directed to the EQ basin constructed in Phase 1 through a
new internal outfall. The design of the coal pile runoff metals treatment system and the location of the
new internal outfall for the system will be provided in a Conceptual Engineering Report (CER) that will
be prepared and submitted to DEQ.

In addition to the coal pile runoff treatment system, Phase 2 consists of the design and construction of a
polishing metals treatment system, if needed, between the EQ basin and the discharge basin. After the
coal pile runoff treatment system is commissioned, a treatability study will be conducted on the effluent
from the EQ basin to determine if additional metals treatment is required to meet the final permit limits
for internal Outfall 301. If required, the polishing metals treatment system will be designed to ensure
compliance with the final discharge limits.

Phase 3

Phase 3 includes the construction and commissioning of the selenium removal system at the FGD
WWTP. A treatability study will be conducted and a CER prepared and submitted to DEQ for review.
The selenium treatment system will be constructed and commissioned by Spring 2022. Dominion’s
justification for the proposed date for applicability of the FGD ELGs was provided to DEQ by email on
January 5, 2016 and is included as Attachment 4.

FLOW RESTRICTIONS

The design of the LVWWTS includes three flow restrictions that are described below.

e The LVWWTS will be designed to discharge no more than 6 million gallons per day (MGD). A
maximum flow through the LVWWTS during a 25-year, 24-hour storm event is estimated to be
13.7 MGD. In order to maintain a flow below the maximum discharge rate, a minimum
equalization volume of approximately 8 million gallons will be required to store the excess
effluent volume from one day of maximum flow and allow for discharge of flows below 6 MGD.
The LVWWTS will provide sufficient storage volume during maximum flow events through the
use of the EQ basin and discharge basin described above.

e Internal Outfall 301 is a diffuser located in the thermal channel, and the thermal channel flow will
be maintained at a minimum of 57.28 MGD. A narrative describing the minimum circulating
water flow is provided in Attachment 5.

e Dominion will maintain zero discharge from Outfall 301 during periods when the thermal
channel flows are less than 57.28 MGD. While these instances are very rare, the LVWWTS will
be designed to provide sufficient storage in a zero discharge event.
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Bryan, Joseph (DEQ)

From: Kenneth Roller (Services - 6) <kenneth.roller@dom.com>
Sent: Thursday, June 02, 2016 4:14 PM

To: Adamson, Emilee (DEQ)

Cc: Bryan, Joseph (DEQ)

Subject: Gantt Chart for Landfill Leachate

Attachments: CHIAP - FFCP Leachate Treatment - Gantt Chart - Rev 0.pdf
Emilee,

Attached is the Gantt Chart for the Landfill Leachate Treatment System. Dominion currently plans to route the wastewater to the FGD WWTP. The effectiveness
of the existing FGD WWTP to remove arsenic and mercury will then be evaluated. Following the evaluation, a decision will be made concerning the need for a
separate metals treatment facility for the leachate. This process is shown in the diagram below.

Please let me know if you have any questions concerning this information.

Ken Roller



Supervisor, Environmental Regulations
Dominion

Electric Environmental Services

(804) 273-3494 Office

(804) 592-7825 Cell

CONFIDENTIALITY NOTICE: This electronic message contains information which may be legally confidential and or privileged and does not in
any case represent a firm ENERGY COMMODITY bid or offer relating thereto which binds the sender without an additional express written
confirmation to that effect. The information is intended solely for the individual or entity named above and access by anyone else is unauthorized. If
you are not the intended recipient, any disclosure, copying, distribution, or use of the contents of this information is prohibited and may be unlawful.
If you have received this electronic transmission in error, please reply immediately to the sender that you have received the message in error, and
delete it. Thank you.



Gantt Chart Schedules



2016 2017 2018 2019
ID Task Name Start Finish Duration
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
[ | EYIRTS S EhEee o (SRl il RUmoi, 5 Eesi, fee e e 4/25/2016 10/2/2017 75w v %7
Lines, Discharge Basin)
2 Complete Engineering and Design (Update Construction Package) 4/25/2016 8/7/2016 15w _
3 Bidding and Contractor Procurment 8/8/2016 9/18/2016 6w -
4| Construction 9/19/2016 9/3/2017 50w -
5 Commissioning 9/4/2017 10/1/2017 4w -
6 Complete 10/2/2017 10/2/2017 Oow +
7 Cessation of Influents to LAP (Excluding Intermittent flow of Coal Pile 10/2/2017 10/2/2017 ow ‘
Runoff)
8 | CCR Compliance Date 10/31/2018 10/31/2018 ow ¢
2016 2017 2018 2019
ID Task Name Start Finish Duration
Jan [ Feb | Mar | Apr [ May | Jun | Jul | Aug [ Sep | Oct | Nov | Dec | Jan [ Feb [ Mar | Apr [ May | Jun | Jul [ Aug | Sep [ Oct | Nov | Dec | Jan | Feb | Mar | Apr | May [ Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar [ Apr | May [ Jun | Jul | Aug [ Sep | Oct | Nov | Dec
1 | Centralized Source Water Treatment System (CSWTS) - Phase 1 4/1/2016 10/1/2017 78.20w s Vi
(Dewatering/Decanting System)
2 Treatability Study / Treatment Technology Selection 4/1/2016 8/15/2016 19.57w I
3 Engmeen_ng and Design (CER, Performance Specification, 5/1/2016 10/30/2016 26.14w I
Construction Package)
4 Submit CER to DEQ 10/1/2016 10/1/2016 Oow ’
5 Bidding and Contract Negotiation by RECON 10/31/2016 1/31/2017 13.29w _
6 Construction 2/1/2017 8/15/2017 28w —
7 Commissioning 8/16/2017 9/30/2017 6.57w -
8 Completion (Start Decant/Dewatering Process) 10/1/2017 10/1/2017 ow ‘
These dates and durations are estimated. While Dominion is committed
to completing the project work as indicated above, permitting,
engineering development, and operational conditions may affect the
actual dates and durations.
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2016 2017 2018 2019
ID Task Name Start Finish Duration
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
1 | LVWWTS - Phase 2 (Coal Pile Runoff — Metals Treatment) 10/1/2016 12/7/2019 166w NG, \/
2 Treatability Study / Technology Selection 10/1/2016 717/2017 40w I
3 Eggisrl?l:eéitin(?na;gclsae;;g;n (CER, Performance Specification, and 2/1/2017 3/2/2018 28w e
4 Submit CER to DEQ 9/1/2017 9/1/2017 ow ’
5 Bidding and Contractor Procurement 3/3/2018 6/22/2018 16w —
6 Construction 6/23/2018 8/16/2019 60w
7 Commissioning 8/17/2019 12/6/2019 16w —
8 Completion 12/7/2019 12/7/2019 Oow #
9 | Cessation of ALL Influents to LAP 12/7/2019 12/7/2019 Oow ‘
2017 2018 2019 2020
ID Task Name Start Finish Duration
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
1 | LVWWTS - Phase 2 (EQ Storage Basin — Metals Treatment) 11/1/2017 8/5/2020 144w N G-, e \/
2 Treatability Study and Technology Selection 11/1/2017 10/30/2018 52w ]
3 (E:r;?]isrlfjéiﬁnogna;:i)ae;ieg)n (CER, Performance Specification, and 2/21/2018 1/22/2019 28w e
4 Submit CER to DEQ 12/1/2018 12/1/2018 ow ¢
5 Bidding and Contractor Procurment 1/23/2019 5/14/2019 16w —
6 Construction 5/15/2019 5/12/2020 52w —
7 Commissioning 5/13/2020 8/4/2020 12w —
8 Complete 8/5/2020 8/5/2020 ow ‘

These dates and durations are estimated. While Dominion is committed
to completing the project work as indicated above, permitting,
engineering development, and operational conditions may affect the
actual dates and durations.

/Y

&y
/"L [ ] [ ] ®
Dominion

VIRGINIA ELECTRIC & POWER COMPANY

DOMINION VIRGINIA POWER

CHIAP

LVWWTS — CSWTS - FGD WWTP
Gantt Charts — Phase 2

DRAWN BY: SIZE PROJECT NO. DRAWING NUMBER REV
CHRIS NUNN LVWWTS-CSWTS-FGD WWTP-
CHIAP 0
1SSUED: Gantt - Phase 2
05/03/2016 SCALE NONE SHEET 20F3




2016 2017 2018 2019
ID Task Name Start Finish Duration
Jan | Feb | Mar | Apr [ May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug [ Sep [ Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
1 | FGD WWTP - Phase 3 (Selenium Treatment at FGD WWTP) 4/22/2016 9/18/2019 177.86w SS- s \]
2 Treatment Technology Selection (Treatability Study and Pilot Plant) 4/22/2016 2/1/2018 93w ]
3 Engineering and Design (CER and Performance Specifications) 2/2/2018 5/15/2019 66.86wW ]
4 Submit CER to DEQ 4/15/2019 4/15/2019 ow ¢
5 Permitting 5/16/2019 7/19/2019 9.29w I
6 Bidding and Contractor Procurement 2/4/2019 9/18/2019 32.43w I
2020 2021 2022
ID Task Name Start Finish Duration
Jan | Feb | Mar | Apr [ May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
1 | FGD WWTP - Phase 3 (Selenium Treatment at FGD WWTP) 1/1/2020 3/30/2022 117w —
2 Construction 1/1/2020 2/27/2022 27w
g Commissioning 3/24/2021 3/29/2022 53w —
4 Complete 3/30/2022 3/30/2022 ow P
These dates and durations are estimated. While Dominion is committed
to completing the project work as indicated above, permitting,
engineering development, and operational conditions may affect the
actual dates and durations.
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2016 2017 2018 2019 2020
ID Task Name
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
1 LVWWTS - Leachate Treatment System (New Facility)
2 VPDES Permit - Received VPDES Permit—Recelved 4
3 FFCP Phase 1 — Substantially Complete FFCP Phase 1 - Substantilly Complete
4 FFCP Phase 1 — CTO/In Service — Leachate FFCP Phase 1 — CTO/In Service — Leachate Production Starts ?
Production Starts

5 Leachate Sampling Leachate Sampling _
6 Treatability Study / Technology Evaluation Treatability Study / Technology Evaluation —-I
7 Evaluate FGD WWTP for Leachate Treatment H
8 Evaliatior} of EXiSting FCZjD WWTP to treat Evaluation of Existing FGD WWTP to treat Leachate for Mercury and Arsenic. -

Leachate for Mercury and Arsenic.
9 Fin;ajlizle r?ptirgization' Pilot TeSting' and Evaluation Finalize Optimization, Pilot Testing, and Evaluation for Polishing System —

or Polishing System
10 Decision on New Facility or Existing FGD WWTP Decision on New Facility or Existing FGD WWTP +
11 Proceed with New Leachate Treatment Facility —
2] piotsudesatsie o suces i (D
13 Finalize Technology Selection and Optimization of Finalize Technology Selection and Optimization of Pilot System —

Pilot System
= Preparation of CER Package for Submittal to DEQ Preparation of CER Package for Submittal to DEQ -
15 CER Approval from DEQ (45 day duration) CER Approval from DEQ (45 day durgtion) -
16 Engineering and Design ( County Site Plan Engineering and Design ( County Site Plan Preparation)

Preparation)
1 County Site Permit Approval Process couny et oprova rocess |
18 Final Engineering and Design (Construction Final Engineering and Design (Construction Package and Performance Specification)

Package and Performance Specification)
19 Bidding and Contractor Procurement Bidding and Contractor Procurement _—
20 Construction consucion |
21 Purchase and Procurement Process — Technology Purchase and Procurement Process — Technology Equipment _

Equipment
2 Commissioning Commissioning _
23 Completion ‘

Completion

affect the actual dates and durations.

These dates and durations are estimated. While Dominion is
committed to completing the project work as indicated above,
permitting, engineering development, and operational conditions may
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Lower and Upper Ash Pond Decanting/Dewatering Process

The purpose of this narrative is to provide a description of the process for decanting and dewatering the
Lower Ash Pond (LAP) and the Upper Ash Pond (UAP) sediment basin. Conceptual descriptions of the
decanting and dewatering processes are provided in the sections below.

After ash sluicing water and low volume wastewater ceases to discharge into the LAP, water will be
allowed to drain by gravity through the existing unmodified outfall structure (Outfall 004) until the water
surface elevation equals the top of the outfall structure.

ASH POND DECANTING/DEWATERING

The decanting/dewatering process will commence when mechanical methods are used to remove water
from the wet pool of the ash ponds for purposes of closure. At the LAP, prior to commencement of the
decanting/dewatering process, the outfall structure for Outfall 004 will be plugged to prevent further
discharge through the structure. The water being decanted/dewatered from the LAP wet pool and the UAP
sediment basin will discharge to a Centralized Source Water Treatment System (CSWTS) for treatment of
the water to the required discharge limits. Decanting/dewatering flows will be controlled such that
drawdown of the water will not exceed two feet of elevation change per day.

Dewatering at the LAP is expected to commence in Fall 2017 after ash sluicing and low volume
wastewater influents cease and water has been allowed to drain by gravity through the existing
unmodified outfall structure. Decanting/dewatering will commence when mechanical methods are used to
begin removing water from the pond for purposes of closure. The decanting/dewatering process will be
accomplished by directing contact water to the wet pool and by lowering the water within the ash pond
through the use of techniques such as trenches or well points. Discharge from the ash pore space will also
be directed to the wet pool. As closure construction of the wet pool area commences, the
decanting/dewatering of contact stormwater will continue until the ash is covered by at least two feet of
soil. Once the ash is covered and contact stormwater is no longer being generated, the
decanting/dewatering activities for the LAP will cease and stormwater will be handled in compliance with
the general construction stormwater permit requirements.

For the UAP sediment basin, decanting/dewatering is expected to commence towards the end of the UAP
closure project once the majority of the UAP has been capped. Prior to commencement of the
decanting/dewatering process of the UAP sediment basin, the outfall structure for Outfall 005 will be
plugged to prevent further discharge through the structure. After removing the free water from the
sediment basin, decanting/dewatering will be utilized to remove contact stormwater. Once the ash in the
sediment basin is covered by at least two feet of soil and contact stormwater is no longer being generated,
the decanting/dewatering activities for the UAP will cease and stormwater will be handled in compliance
with the general construction stormwater permit requirements.

CENTRALIZED SOURCE WATER TREATMENT SYSTEM (CSWTS) DESCRIPTION

The CSWTS will be designed to provide the necessary treatment technologies to achieve compliance. As
a means to verify compliance prior to discharging to the receiving water body, the system will include
sufficient storage capacity to allow for batch analysis. The CSWTS will also be designed with a sample
location for collection of treated effluent samples in accordance with the compliance testing frequency. A
Conceptual Engineering Report (CER) will be submitted to DEQ for review prior to conducting
decanting/dewatering activities.



Upon verification of the compliance of the treated effluent with the required limits, the treated effluent
will be discharged to the James River via either Outfall 001 or 002 (existing industrial discharge outfalls).
The actual outfall utilized for discharge of the CSWTS will be presented in the CER that will be

submitted to DEQ.
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Chesterfield Power Station Outfall 005 Structure

The above drawing illustrates the Outfall 005 structure and the operating discharge valves used to drain
the pond under normal conditions. The bottom of the lowest operating discharge valve (Elevation 28.50)
is 15’6” below the top of concrete structure (Elevation 44.00). In order to drain pond water level below

this valve (Elevation 28.50), mechanical assistance is required. (e.g. portable pump, siphon system, etc.).
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Memorandum

Date: 1 December 2015
To: Kimberly Lanterman

Copiesto: Christopher M. Gee, Kenneth Roller

From: Scott Sheridan
Subject: CPS Lower Ash Pond Drawdown and Discharge Rate Analysis
PURPOSE

The purpose of this analysisisto determine if the pond embankments will remain stable during a
drawdown of water from the lower ash pond (LAP) at the rate of one foot per day. If excess pore
pressure is not generated in the embankment by the maximum drawdown, then the condition of
the embankments will not change and the embankments will remain stable. The rate of one foot
per day is the maximum drawdown allowed in the draft Virginia Pollutant Discharge Elimination
System permit for the Chesterfield Power Station (CPS) for decanting/dewatering of the LAP.
The permitted rate corresponds to a maximum discharge flow of around 8,500 gallons per minute
(gpm) when the first foot of water is lowered across the operational water area of approximately
38 acres. Thisanalysisis based on the maximum potential discharge flow; however, Dominion’s
expected maximum discharge rate, on average, is 3,500 gpm or 5 million gallons per day
(MGD). Thisrateis based on the estimated amount of water required to be discharged from the
LAP during closure and an estimated schedule for discharge activities.

ANALYSISDISCUSSION

The excess pore water pressure induced by drawdown of the water table in the LAP isillustrated
in the sketch shown below as Figure 1. The shaded area is the excess pore water pressure caused
by drawdown. The goal of this analysis is to determine how fast the excess pore water pressure
will dissipate under the proposed drawdown rate of one foot per day. If this excess pore water
pressure dissipates in less than a day, then the drawdown rate is slow enough that the condition
of the embankments will not change, and the embankments will remain stable. If the excess pore
pressure generated does not dissipate in less than a day, then further embankment stability
analysisisrequired.

2015 12 01 LAP Drawdown and Discharge Rate Analysis - Final
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CPS LAP Drawdown and Discharge Rate Analysis
1 December 2015
Page 2

Figure 1. Excess Pore Pressure Sketch

For acritical case, we will assume that the water will be lowered by 10 feet in 10 days. At the
end of the 10 days, it was estimated that if the coefficient of consolidation is greater than 2
ft?/day, the degree of consolidation will reach a nearly fully drained condition (assuming a 5-foot
drainage distance). In other words, excess pore pressure will dissipate quickly enough to
maintain stability in the embankments.

Boring logs for borings located in the LAP embankment soils indicate the soils are mainly silt,
silty/clayey sand, or low plasticity silt. The liquid limit of the embankment soil is less than 38%,
based on available soil characterization tests conducted. Based on the empirical correlations
shown in Figure 2 below, the coefficient of consolidation is estimated to be greater than 2 ft¥day
(use the lower bound reloading curve, considering that the stress increment induced by
drawdown will be less than or equal to the pre-consolidation stress). Therefore, the excess pore
water pressure induced by drawdown at the proposed rate will dissipate quickly enough for the
embankments to remain stable.

2015 12 01 LAP Drawdown and Discharge Rate Analysis - Final



CPS LAP Drawdown and Discharge Rate Analysis
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Page 3
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Figure 2. Coefficient of Consolidation vs. Liquid Limit (NAVFAC, 1986)
CONCLUSION

Based on this preliminary engineering analysis, the excess pore pressure will amost fully
dissipate within the LAP embankments, and the embankments will remain stable at a drawdown
rate of one foot per day. This drawdown analysis was conducted for the maximum possible
discharge rate of 8,500 gallons per minute (one foot of drawdown per day for the first foot of
water). However, as stated previously, the maximum expected discharge rate from the LAP
during closure is 3,500 galons per minute, providing an additional factor of safety for
embankment stability during drawdown.

REFERENCES

Naval Facilities Engineering Command. DM-7.01 Soil Mechanics. Naval Publications.
September 1986
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Date: December 2, 2015

Project No. : C150035.00

To: Ms. Kimberly Lanterman

From: GAI Consultants, Inc.; Mr. Trent Muraoka, Mr. Kevin M. Bortz, Mr. Michael B. Lott

Subject: Dominion — Chesterfield Power Station Upper (East) Pond — Sediment Pond Water
Drawdown — Stability Analysis

Introduction

The purpose of this analysis is to determine if the sediment pond embankments located in the
Chesterfield Upper (East) Pond (UEP) Closure will remain stable during the drawdown of water from the
sediment pond through outfall 005 at the rate of one foot per day. The drawdown rate of one foot per day
from the UEP sediment pond equates to a maximum discharge flow of approximately 1,000 gallons per
minute (GPM) or 1.5 million gallons per day (MGD). Therefore the expected maximum discharge rate
from the UEP sediment pond during pond closure is 1.5 MGD.

Analysis

The goal of this analysis is to determine how quickly the excess pore water pressure will dissipate under
the proposed drawdown rate of one foot per day. If the pore water pressure dissipates in less than one
day, then the drawdown rate is low enough that the stability of the embankment is not affected. If the
dissipation of the pore water pressure takes longer than a day, then further stability analyses are
required.

For the critical case, it is assumed that the lowest orifice in the UEP sediment pond outlet tower is located
at invert elevation 25.67 feet (see DWG No. 2, Virginia Power Chesterfield Power Station Unit 00 New
Ash Pond Stop Log Conversion DCR-91-20 January 1992). This orifice is valved shut and considered to
be buried under sediment.

Richmond Office 4198 Cox Road, Suite 114 Glen Allen, Virginia 23060 PH: 804-270-9357 Fax: 804-270-9357
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The second lowest orifice is located at invert elevation 28.33 feet.
The sediment pond bottom is located at approximate elevation 26.0 feet.

At the end of the dewatering period, if the coefficient of consolidation is greater than 2 feet-squared/day,
the degree of consolidation would reach a fully drained condition (assuming a drainage distance of 1.0
feet in one day).

Boring logs performed by Schnabel Engineers, Inc. for the UEP embankment show that the soils are
mostly sandy silts or silty sands with low plasticity. The liquid limit of the embankment soil is 33%, based
on the laboratory data. Based on the empirical correlations shown in the Figure below, the coefficient of
consolidation is estimated to be greater than 2 feet-squared/day. The lower reloading curve used as the
stress increase caused by the drawdown will be equal to or less than the pre-consolidation stress. Based
on this information, the excess pore water pressure induced by the drawdown at the proposed rate of one
foot per day will not affect the stability of the embankment

3,
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Figure 6-13. oy versus wy

Source: NAVFAC (21), p. 7.1-1l44,

Coefficient of Consolidation vs. Liquid Limit (NAVFAC, 1986)

Conclusion

Based on this preliminary engineering analysis, the excess pore water pressure will dissipate within the
UEP sediment pond embankment, and the embankment will remain stable at a drawdown rate of one foot
per day. This drawdown analysis was conducted for the maximum expected discharge rate of 1.5 MGD
during closure. In addition, the sediment pond embankment slopes are lined with rip rap around the
perimeter to provide an additional factor of safety for embankment stability during drawdown.
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10.0

CHEMICALS & MISCELLANEOUS INFORMATION

10.1 AUTHORIZED BULK CHEMICALS
The bulk chemicals on the following list are authorized for use:
Chemical Approximate Purpose of Usage
Usage/ Year
Carbon Dioxide ~10 tons Fire suppression systems and generator
degassing
Propylene Glycol Constant Use Antifreeze in heat transfer systems for natural
Makeup Only gas and unit combustion air.
Ethylene Glycol Constant Use Antifreeze in vehicles and equipment.
Makeup Only
Diethylene Glycol/ Varies Antifreeze in vehicles and equipment and freeze
Triethylene Glycol conditioning of coal. Grinding agent for
Marsulex limestone.
Calcium Hydroxide ~408 tons pH adjustment in settling ponds and FGD
Hydrated Lime WWTP
BetzDearborn KlarAid | Varies Settling aid (ash pond)
PC 1195 (coagul ant)
Unleaded Gasoline Varies Fuel
Diesel Fuel Varies Fuel
Sulfuric Acid ~478 tons Regenerate chemical for demineralizer system
Sodium Hydroxide ~923 tons Regenerate chemical for demineralizer system
(Caustic 50%)
Sodium Hydroxide 25% | ~108 tons pH control in water plant
Sodium Chloride ~550 tons Water treatment for softener regeneration
Sodium Hypochlorite ~200 tons Condenser cooling water chlorination, various
(Bleach 12%) sanitation activities
Sodium Bisulfite (37%) | ~1,000 tons De-chlorination of condenser cooling water/RO
influent
M ethoxypropylamine ~8 tons Corrosion control in plant condensate system
Carbohydrazide ~8 tons Corrosion control in plant condensate and boiler
systems (reducing agent)
Trisodium Phosphate ~10 tons Corrosion control in plant boilers
Anhydrous Ammonia 4,000 tons SCR use
TMT 15 ~21 tons Heavy metal removal, Waste Water Treatment
Plant
Hydrochloric Acid ~40 tons pH control, Waste Water Treatment Plant,
Boiler Chemical Cleaning.
Ferric Chloride ~41 tons Coagulant, Waste Water Treatment Plant
Dibasic Acid &/or Varies Limestone slurry aid (FGD), Waste Water
Formic Acid Treatment Plant
Nalco 7768 Varies Floculant, Waste Water Treatment Plant

Chesterfield Power Station
Operation & Maintenance Manual

22 Dominion EES

November 2012




Chemical

Approximate

Purpose of Usage

Usage/ Year
Waste water sludge 14 tons (varies) | Transported off site
Limestone 150,000 tons Scrubber absorber & Marsulex system
Gypsum 300,000 tons Scrubber commercia product
Xylene As needed Paint ingredient only (not allowed as stand
alone solvent)
Methyl Ethyl Ketone N/A Paint Solvent (Not allowed on Site as stand
alone solvent)
Ammonium EDTA Varies Boiler cleaning
Aqueous Ammonia Varies Boiler cleaning
Thiourea Varies Boiler cleaning (copper complexor)
Ammonium Carbonate | N/A Chemical cleaning of plant equipment
Sodium Nitrite N/A Chemical cleaning of plant equipment
Ammonium Bicarbonate | N/A Chemical cleaning of plant equipment
Citric Acid N/A Chemical cleaning of plant equipment
Sodium Bromate N/A Chemical cleaning of plant equipment
Ammonium Bifluoride | N/A Chemical cleaning of plant equipment
Wen Don CL89 Varies General cleaning of various station equipment
Detergents/ cleaning Varies General cleaning of various station equipment
agents
Soda Ash (Sodium Varies General and chemical cleaning pH control
Carbonate)
Denatured Alcohol As needed V arious maintenance activities
Natural Gas Condensate | <200 gals Byproduct collected from use of Natural Gas
Tri-aryl Phosphate N/A Hydraulic fluid for turbine operation control
Mercury N/A Mercoid switches, thermometers, etc.
Nalco 3D Trasar 655 pounds Cooling Tower treatment
3DT189
aromatic amine
Nalco 7330 varies Cooling Tower treatment
Nalco Towerbrom991 225 pounds Cooling Tower micro biocide
Nalco 8325 again 55 gallons Cooling Tower treatment corrosion inhibitor
Mineral Qil Varies Equipment lubrication
Cement Kiln Dust 42,101 Tons Refined Coal Operation
Calcium Bromide 6,500 Tons Refined Coal Operation
F-500, Multi-Purpose Varies Fire Suppression System
Encapsulating Agent
GE, Foamtrol AF2290 Varies Anti Foaming Agent for the FGD System

23
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Fact Sheet

Virginia Power — Chesterfield Power Station

Attachments

4.a
4.b
4.c
4d
4.e

Attachment 4
Effluent Characterization

DMR and Application Data

Water Quality Criteria Monitoring Form Attachment A for Outfalls 001-003
Outfall 301 Worst Case Concentrations

Water Quality Criteria Monitoring Form Attachment A for Outfalls 004 and 005
Dewatering Data for Outfalls 004 and 005



Fact Sheet
Virginia Power — Chesterfield Power Station
Attachments

Attachment 4.a
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Chesterfield Power Station VA0004146

DMR Data

August 2012-July 2015

Outfall 001
Flow (MGD) 30-

Date day Max Temp (°F)
10-Aug-12 212 115
10-Sep-12 212 111
10-Oct-12 212 99
10-Nov-12 212 93
10-Dec-12 212 78
10-Jan-13 212 78
10-Feb-13 212 72
10-Mar-13 212 76
10-Apr-13 212 73
10-May-13 212 90
10-Jun-13 212 95
10-Jul-13 212 110
10-Aug-13 212 109
10-Sep-13 212 108
10-Oct-13 212 112
10-Nov-13 212 104
10-Dec-13 212 81
10-Jan-14 212 99
10-Feb-14 212 74
10-Mar-14 212 72
10-Apr-14 212 77
10-May-14 212 91
10-Jun-14 212 99
10-Jul-14 212 117
10-Aug-14 212 105
10-Sep-14 212 107
10-Oct-14 212 103
10-Nov-14 212 89
10-Dec-14 212 81
10-Jan-15 212 64
10-Feb-15 212 88
10-Mar-15 212 72
10-Apr-15 212 87
10-May-15 212 99
10-Jun-15 212 120
10-Jul-15 212 113

Average 212 93.4
90th % 212 113

Outfall 002
Flow (MGD)

Date 30-day Max | Temp (°F)
10-Aug-12 89 124
10-Sep-12 89 119
10-Oct-12 89 106
10-Nov-12 89 78
10-Dec-12 89 68
10-Jan-13 45 60
10-Feb-13 89 128
10-Mar-13 89 51
10-Apr-13 89 104
10-May-13 45 72
10-Jun-13 89 107
10-Jul-13 89 110
10-Aug-13 89 116
10-Sep-13 89 89
10-Oct-13 89 113
10-Nov-13 45 82
10-Dec-13 45 74
10-Jan-14 45 54
10-Feb-14 89 71
10-Mar-14 89 69
10-Apr-14 89 75
10-May-14 45 69
10-Jun-14 89 105
10-Jul-14 89 92
10-Aug-14 89 115
10-Sep-14 89 115
10-Oct-14 45 91
10-Nov-14 45 79
10-Dec-14 89 86
10-Jan-15 45 53
10-Feb-15 89 82
10-Mar-15 89 78
10-Apr-15 45 71
10-May-15 45 73
10-Jun-15 89 111
10-Jul-15 89 118

Average 75.6 89.1
90th % 89 117




Chesterfield Power Station VA0004146
DMR Data
August 2012-July 2015

Outfall 003
Flow (MGD)

Date 30-day Max | Temp (°F)
10-Aug-12 757 125
10-Sep-12 757 125
10-Oct-12 556 116
10-Nov-12 469 78
10-Dec-12 469 78
10-Jan-13 700 86
10-Feb-13 556 91
10-Mar-13 757 85
10-Apr-13 757 96
10-May-13 499 102
10-Jun-13 757 115
10-Jul-13 757 121
10-Aug-13 757 123
10-Sep-13 757 116
10-Oct-13 757 122
10-Nov-13 538 122
10-Dec-13 757 116
10-Jan-14 757 97
10-Feb-14 757 77
10-Mar-14 757 105
10-Apr-14 757 113
10-May-14 325 120
10-Jun-14 757 125
10-Jul-14 757 129
10-Aug-14 757 117
10-Sep-14 757 115
10-Oct-14 757 119
10-Nov-14 757 99
10-Dec-14 700 107
10-Jan-15 757 101
10-Feb-15 757 111
10-Mar-15 757 117
10-Apr-15 757 129
10-May-15 643 92
10-Jun-15 757 115
10-Jul-15 757 120

Average 698 109
10th % 519
90th % 757 125
Max




Outfall 003 10 Year Flows

Chesterfield Power Station VA0004146

August 2012-July 2015

DMR Data

Flow (MGD)
Date 30-day Avg

10-Jan-06 693
10-Feb-06 654
10-Mar-06 623
10-Apr-06 695
10-May-06 495
10-Jun-06 757
10-Jul-06 751
10-Aug-06 741
10-Sep-06 742
10-Oct-06 721
10-Nov-06 656
10-Dec-06 664
10-Jan-07 629
10-Feb-07 740
10-Mar-07 757
10-Apr-07 503
10-May-07 601
10-Jun-07 743
10-Jul-07 757
10-Aug-07 757
10-Sep-07 751
10-Oct-07 --
10-Oct-07 752
10-Nov-07 567
10-Nov-07 --
10-Dec-07 701
10-Dec-07 --
10-Jan-08 --
10-Jan-08 731
10-Feb-08 718
10-Feb-08 --
10-Mar-08 662
10-Mar-08 --
10-Apr-08 309
10-May-08 486
10-Jun-08 642
10-Jul-08 757
10-Aug-08 757
10-Sep-08 755
10-Oct-08 665
10-Nov-08 587
10-Dec-08 595

Flow (MGD) 30
Date day Avg

10-Jan-09 729
10-Feb-09 756
10-Mar-09 757
10-Apr-09 567
10-May-09 745
10-Jun-09 716
10-Jul-09 729
10-Aug-09 733
10-Sep-09 749
10-Oct-09 716
10-Nov-09 648
10-Dec-09 702
10-Jan-10 733
10-Feb-10 708
10-Mar-10 652
10-Apr-10 690
10-May-10 656
10-Jun-10 643
10-Jul-10 750
10-Aug-10 748
10-Sep-10 737
10-Oct-10 511
10-Nov-10 267
10-Dec-10 104
10-Jan-11 429
10-Feb-11 736
10-Mar-11 533
10-Apr-11 520
10-May-11 510
10-Jun-11 696
10-Jul-11 743
10-Aug-11 727
10-Sep-11 637
10-Oct-11 710
10-Nov-11 354
10-Dec-11 391
10-Jan-12 --
10-Feb-12 608
10-Mar-12 450
10-Apr-12 275
10-May-12 126
10-Jun-12 556

Flow (MGD)
Date 30-day Avg

10-Jul-12 750
10-Aug-12 741
10-Sep-12 682
10-Oct-12 361
10-Nov-12 268
10-Dec-12 272
10-Jan-13 429
10-Feb-13 480
10-Mar-13 598
10-Apr-13 706
10-May-13 198
10-Jun-13 539
10-Jul-13 740
10-Aug-13 741
10-Sep-13 749
10-Oct-13 519
10-Nov-13 448
10-Dec-13 638
10-Jan-14 682
10-Feb-14 729
10-Mar-14 656
10-Apr-14 564
10-May-14 202
10-Jun-14 323
10-Jul-14 745
10-Aug-14 753
10-Sep-14 740
10-Oct-14 631
10-Nov-14 633
10-Dec-14 629
10-Jan-15 677
10-Feb-15 729
10-Mar-15 742
10-Apr-15 560
10-May-15 246
10-Jun-15 505
10-Jul-15 654
10-Aug-15 711
10-Sep-15 719
10-Oct-15 672
10-Nov-15 668
10-Dec-15 569
Minimum 104




Chesterfield Power Station VA0004146

DMR Data

August 2012-July 2015

Outfall 004
Flow (MGD)

Date 30-day Max pH (SU) DO (mg/L)
10-Aug-12 18.99 8.8 9.1
10-Sep-12 18.08 8.5 8.2
10-Oct-12 12.99 8.3 7
10-Nov-12 8.53 8.3 7.7
10-Dec-12 9.46 8.1 10.5
10-Jan-13 10.54 8.1 11.8
10-Feb-13 16.58 8.5 11.7
10-Mar-13 17.88 7.9 11.2
10-Apr-13 22.41 7.8 10.5
10-May-13 10.85 8 10.2
10-Jun-13 18.45 8.4 9.3
10-Jul-13 16.95 7.9 7.8
10-Aug-13 15.2 7.5 7.5
10-Sep-13 17.69 8.2 7.2
10-Oct-13 11.97 8.2 8.2
10-Nov-13 13.72 8.3 10
10-Dec-13 20.56 8 9.9
10-Jan-14 18.51 7.6 11.9
10-Feb-14 21.69 8.4 11
10-Mar-14 22.23 7.9 12.7
10-Apr-14 20.63 8.3 14.7
10-May-14 11.34 8.5 17.2
10-Jun-14 14.11 8.1 10.9
10-Jul-14 22.06 8.1 9.7
10-Aug-14 15.77 8.5 10.6
10-Sep-14 12.63 8.6 10.2
10-Oct-14 13.62 8.4 8.5
10-Nov-14 11.64 8.2 10.7
10-Dec-14 12.01 8.2 10
10-Jan-15 10.33 7.9 17.9
10-Feb-15 11.23 7.9 13.5
10-Mar-15 12.96 7.8 15.3
10-Apr-15 10.24 7.7 14.9
10-May-15 8.13 8.1 8.8
10-Jun-15 10.54 8.2 8.7
10-Jul-15 12.26 8.2 9

Average 14.8 8.2
10th % 10.3 7.8
90th % 8.5
Min 7.0
Max 22.41

Qutfall 005

Date

Flow (MGD)
30-day Max

pH (SU)

DO (mg/L)

10-Aug-12

10-Sep-12

10-Oct-12

10-Nov-12

10-Dec-12

10-Jan-13

10-Feb-13

10-Mar-13

10-Apr-13

10-May-13

10-Jun-13

10-Jul-13

10-Aug-13

10-Sep-13

10-Oct-13

10-Nov-13

10-Dec-13

10-Jan-14

10-Feb-14

10-Mar-14

10-Apr-14

10-May-14

10-Jun-14

10-Jul-14

10-Aug-14

10-Sep-14

10-Oct-14

10-Nov-14

10-Dec-14

10-Jan-15

10-Feb-15

10-Mar-15

10-Apr-15

10-May-15

10-Jun-15

10-Jul-15

Average

10th %

90th %

Min

7.6

Max

4.05




Outfall 003 Minimum Circulating Water Flow Below Which No Discharge
from the Low Volume Waste Water Treatment System Would Occur

The once-through cooling water that contributes to Outfall 003 originates from pumps associated with
generating Units 4, 5 and 6 at the Chesterfield Power Station. The cooling water for each unit is provided
by the Station’s circulating water system, which supplies cooling water for condensers and heat
exchangers that are required when the generating units are starting up, operating, or shutting down. In
addition, water taken from the Units 4, 5 and 6 circulating water system also supplies the following
Station common equipment regardless of whether the units are operating:

1. Seal water for all 5 pumps at the master sump. The master sump collects blowdown for all 6 units
at Chesterfield, water treatment waste streams and floor drains, rain fall for the unit's outside
perimeter, and all internal Station drains. Therefore, the seal water is always required to be
available so the master sump pumps can operate.

2. Back up to the fire system — If the fire pumps become unavailable or cannot keep desired header
pressure on the fire system piping, there is a control valve that would allow circulating water to
supply that water and maintain required pressure.

3. Back up feed to water treatment — If the raw water pumps are not available to supply water to the
clarifier in the Station’s water treatment plant, the circulating water is designed to be the back-up
supply to run the plant.

4. Back up feed to Station air compressors.

The Station continuously runs at least one of the Units 4, 5, or 6 circulating water pumps in order to
sustain operation and reliability of the unit common equipment, even if the units are not online. The
circulating water system for Unit 3, which discharges to the James River through Outfall 002, may also be
used to supply the above equipment if circulating water from Units 4, 5, or 6 is not available. However,
the use of Unit 3 circulating water for this purpose is an extremely rare event and occurred on only five
(5) days over the past 10 years during a brief period in November 2010 when Units 4, 5 and 6 were
undergoing overlapping outages.

The Unit 4 circulating water pump operates at a daily flow rate of 57.28 MGD, which is the lowest flow
for any of the Units 4, 5 and 6 circulating water pumps. Examination of the daily Outfall 003 flow records
for the past 10 years shows that, with the exception of eight days, the lowest daily flow was 57.28 MGD.
Of the eight days with lower flows, five days with zero (0) flow occurred during the November 2010
period noted above when Units 4, 5, and 6 were undergoing overlapping outages and Unit 3 circulating
water was used to supply the station common equipment. The remaining three (3) days with flows less
than 57.28 MGD occurred during brief periods when Units 4, 5, and 6 were all offline and one circulating
water pump ran for less than 24 hours.

Based on the above, a daily flow of 57.28 MGD represents a reasonable, process-driven, minimum flow
for Qutfall 003 below which Dominion can commit to no discharge from the planned Low Volume Waste
Water Treatment System.



Daily Discharge Flows from Outfall 003 - 10 Lowest Recorded Flows Daily Discharge Flows from Outfall 003 - Lowest 7-day Average

. Outfall 003 Outfall 003 Rolling
Time ) Rank Date .
Daily Flow Daily Flow 7-Day Average

11/11/10 0.00 1 11/07/10 0.00 177.82
04/29/15 7.16 2 11/08/10 0.00 147.77
11/12/10 23.87 3 11/09/10 0.00 117.71
04/30/15 30.68 4 11/10/10 0.00 87.66
11/13/10 57.28 5 11/11/10 0.00 57.60
11/19/10 73.99 6 11/12/10 23.87 30.96
04/23/13 75.29 7 |Lowest 7-day Average 11/13/10 57.28 11.59
12/29/06 85.68 8 11/14/10 57.28 19.78
04/18/15 85.92 9 11/15/10 57.28 27.96
04/25/13 87.30 10 11/16/10 57.28 36.14
11/17/10 57.28 44.32

11/18/10 57.28 52.51

11/19/10 73.99 59.67

11/20/10 114.56 67.85

11/21/10 114.56 76.03

11/22/10 114.56 84.22

11/23/10 114.56 92.40

11/24/10 114.56 100.58

11/25/10 114.56 108.76

11/26/10 114.56 114.56

11/27/10 114.56 114.56

11/28/10 114.56 114.56

11/29/10 210.62 128.28

11/30/10 168.59 136.00

12/01/10 258.65 156.59

12/02/10 258.65 177.17

03/27/12 144.09 158.67




Daily Discharge Flows from Outfall 003 - Lowest 30-day Average

outfallooz | Relline
Date ] 30-Day
Daily Flow
Average
11/01/10 210.38 263.41
11/02/10 210.38 259.72
11/03/10 210.38 256.02
11/04/10 210.38 252.33
11/05/10 210.38 248.63
11/06/10 192.85 246.06
11/07/10 0.00 237.43
11/08/10 0.00 228.80
11/09/10 0.00 220.16
11/10/10 0.00 211.53
11/11/10 0.00 202.89
11/12/10 23.87 195.03
11/13/10 57.28 188.24
11/14/10 57.28 181.46
11/15/10 57.28 174.67

Outfall 003 Rolling
Date ] 30-Day
Daily Flow

Average

11/16/10 57.28 167.88
11/17/10 57.28 161.10
11/18/10 57.28 154.31
11/19/10 73.99 147.45
11/20/10 114.56 140.66
11/21/10 114.56 133.87
11/22/10 114.56 130.20
11/23/10 114.56 127.80
11/24/10 114.56 124.00
11/25/10 114.56 119.06
11/26/10 114.56 114.20
11/27/10 114.56 111.11
11/28/10 114.56 108.01
11/29/10 210.62 108.02
11/30/10 168.59 106.67

Lowest 30-day Average




Calculation of 30Q5 Flows for Outfall 003

Yearly lowest 30-day average | Rank | Probability | Return interval 30Q5
103.22 1 0.08 12.0 111.0673935
105.83 2 0.17 6.0
113.68 3 0.25 4.0
158.70 4 0.33 3.0
178.73 5 0.42 2.4
309.35 6 0.50 2.0
342.66 7 0.58 1.7
430.01 8 0.67 1.5
487.27 9 0.75 1.3
495.56 10 0.83 1.2
563.04 11 0.92 1.1




Observed Pollutatnts that are addressed in the Water Quality Standards
(See Reasonable Potential Evaluations in Attachment 5)

Pollutants

Outfall 001
(11/12/08)

Outfall 002
(11/12/08)

Outfall 003
(12/12/08)

Outfall 004
(1/26/09)

Outfall 005
(1/12/09)

Dissolved Antimon

8.00

Total Chromium (ug/L 1 [ ] 200 | |
Dissolved Mercury (ug/L 0.00064 0.00094 poo116 | |

Dissolved Thallium [ [ | 050 [ 050 |

Chloroform (ug/L) 1.88 1.60 1.89

Beta Particle and Photon Activity (pCi/L) 3.69 3.23 2.88
Gross Alpha Particle Activity (pCi/L) 4.44
Ammonia (ug/L) 100 70 80 2360 10.00
Sulfate (mg/L) 54.52 55.82 57.2 150.31 76.58
Total Iron (mg/L) 0.7 0.5 0.56 0.07 0.39
Total Manganese (mg/L) 0.06 0.05 0.06 0.08 0.08
Total Barium (mg/L 0.105 0.1 0.121 0.343 0.177
E. coli (N/CML) 50 30 30

Tributyltin (ug/L) 0.032 0.030

*Sample collected 4/6/09
PWS only

PWS and HH
Aquatic



Hardness (mg/L as CaCO;) data 2012-2015

Outfall
Date 001 002 003 004 005
4/23/2012 133
6/5/2012 106
6/27/2012 86 96
7/2/2012 467
1/28/2013 423
2/18/2013 52
7/9/2013 66 63 70 366
10/14/2013 490
1/6/2014 271
1/10/2014 52
4/28/2014 282
8/5/2014 99 97 111 427
10/13/2014 493
2/2/2015 567
1/13/2015 64
5/11/2015 267
Average 84 89 92 381 56




Fact Sheet
Virginia Power — Chesterfield Power Station
Attachments

Attachment 4.b
Attachment A Data for Outfall 001-003



Outfall 001 Analytical Data for Water Quality Criteria Parameters

CHEMICAL =A A:&LYS N QUAEE:E?.NION RE'SQ%T SAMPLE TYPE?
METALS
Antimony, dissclved {3) 700 <1.00 G
Arsenic, dissolved {(3) 270 <3.00 G
Cadmium, dissolved 3 2.3 <0.30 N
Chromium Ill, dissolved (3) 360 <1 .OOA ¢
Chromium VI, dissolved (3) 13 <1.00 ¢
Copper, dissolved 3) 8.3 310808 e
Lead, dissolved {3) 67 <1.00 G
Mercury, dissolved 3 1.1 0.00064 ¢
Nickel, dissolved {3) 120 <5.00 G
Selenium, dissolved {3 16 <3.00 ¢
Siver, dissolved 3) 1.7 <0.10 ¢
Thalliur, dissolved (4) 320 <0.20 ¢
Zinc, dissolved (3} 74 13.00 G
PESTICIDES / PCBs
Aldrin 608 0.05 <0.016 ¢
Chlordane 608 0.2 <0.014 ¢
Chlomyrifos (Dursban) 622 (5) <0.014 ¢
DDD 608 0.1 <0.021 ¢
DDE 608 0.1 <0.017 ©
DDT 608 0.1 <0.017 G
Demeton @ (5) <0.521 ¢
Dieldrin 6038 0.1 <0.010 G
Alpha-Endosulfan 608 0.4 <0.014 G
Beta-Endosulfan 608 0.1 <0.017 ¢
Endosulfan Sulfate 608 0.1 <0.009 ¢
Endrin 608 0.1 <0.020 ¢
Endrin Aldehyde (4) 5 <0.019 ¢




Outfall 001 Analytical Data for Water Quality Criteria Parameters

EPA ANALYSIS QUANTIFIC#)TION Rﬁ;}:};
CHEMICAL NO. LEVEL SAMPLE TYPE®
Guthion 622 {5 <0.3577 @
Heptachlor 608 0.05 <0.016 g
Heptachlor Epoxide (4 5 <0.012 H
Hexachlorocyclohexane Alpha-BHC 808 (5) <0.007 G
Hexachlorocyclohexane Beta-BHC 608 (5) <0.013 G
R?:S::::))rocyclohexaneGamma-BHC 608 (5) <0.011 G
Kepone (9) (5) <0.015 G
Malathion {4) (5) <0.123 G
Methoxychlor (4) {5) <0.017 G
Mirex {4 5 <0.015 G
Parathion {4) (5) <0.121 e
PCB 1260 608 - 1.0 <1.00 g
PCB 1254 608 1.0 <1.00 e
PCB 1248 608 1.0 <1.00 e
PCB 1242 608 1.0 <1.00 .
PCB 1232 608 1.0 <1.00 G
PCB 1221 608 1.0 <1.00 G
PCB 1016 608 1.0 <1.00 @
PCB Total 608 7.0 <7.00 &
Toxaphene 608 5.0 <(.057 g
BASE NEUTRALS
Acenaphthene 625 10.0 <3.00 G
Anthracene 625 10.0 <1.90 G
Benzidine ()] (5) <63.00 G
Benzo (a) anthracene 625 10.0 <7.80 G
Benzo (b) flucranthene 625 10.0 <4.80 =
Benzo (k) flucranthene 625 10.0 <2.50 G
Benzo (a) pyrene 625 10.0 <2.50 G




Outfall 001 Analytical Data for Water Quality Criteria Parameters

EPA ANALYSIS QUANTIFICATION R&Z}J:;T
CHEMICAL NO. LEVEL" SAMPLE TYPE®
Bis 2-Chlaroethyl Ether €] (5) <5.70 G
Bis 2-Chloroisopropyl Ether (4) 5 <5.70 G
Butyl benzyl phthalate 625 10.0 <2.50 ¢
2-Chiloronaphthalene 4 5 <4.60 G
Chrysene 625 10.0 <2.50 G
Dibenz{a,hjanthracene 625 20.0 <2.50 ¢
E;ubtﬁgla rt);\)thalate (Di-n-Buty! 625 10.0 <6.40 G
1,2-Dichlorobenzene 624 10.0 <4.00 G
1,3-Dichlorobenzene 624 10.0 <3.10 G
1,4-Dichlorobenzene 624 10.0 <4.40 ¢
3,3-Dichlorobenzidine {4) (5) <16.50 ¢
Diethyl phthalate 625 10.0 <7.40 G
Di-2-Ethylhexyl Phthalate 625 10.0 <2.50 G
Dimethyl phthalate {4) {(5) <7.50 G
2 ,4-Dinitrotoluene 625 10.0 <5.70 G
1,2-Diphenyihydrazine 4 {5) <8.80 ¢
Fluoranthene 625 10.0 <2.20 G
Fluorene 625 10.0 <3.10 ¢
Hexachlorobenzene (4} (5} <1.80 ¢
Hexachlorobutadiene (4) (5) <10.00 G
Hexachlorocyclopentadiens {4 (5) <2.40 G
Hexachloroethane (4) {5) <3.70 ©
Indeno(1,2,3-cd)pyrene 625 20.0 <3.70 G
Isophaorone 625 10.0 <5.10 ¢
Nitrobenzene 625 10.0 <4.20 G
N-Nitrosodimethylamine (@ 5 <6.20 ¢
N-Nitrosodi-n-propylamine 4) (5) <3.60 G
N-Nitrosodiphenylamine (4) 5 <2.70 ¢




Qutfall 001 Analytical Data for Water Quality Criteria Parameters

EPA ANALYSIS QUANTIFICATION R&zﬁ_‘f
CHEMICAL NO. LEVEL™" SAMPLE TYPE?
Pyrene 625 10.0 <3.80 8
1,2.4-Trichlorobenzene 625 10.0 <7.90 B
VOLATILES
Acrolein 4 {5) <10.00 G
Acrylonitrile (4) (5) <1.50 G
Benzene 624 10.0 <4.40 G
Bromoform 624 10.0 <4.70 G
Chlorabenzene (monaochlorobenzene) 624 50.0 <6.00 G
Chiorodibromomethane 624 10.0 <3.10 G
Chloroform 624 10.0 1.88 G
Dichloromethane {methylene chloride) 624 20.0 <2.80 G
Dichiorobromomethane 624 10.0 <2.20 G
1,2-Dichloroethane 624 10.0 <2.80 G
1,1-Dichioroethylene 624 10.0 <2.80 G
1,2-trans-dichloroethylene (4 (5) <1.60 G
1,2-Dichloropropane (4) (5} <6.00 G
1,3-Dichloropropene (4} (5} <5.90 G
Ethylbenzene 624 10.0 <7.20 G
Methyt Bromide (4 (5) <1.40 G
1,1,2,2-Tetrachloroethane (4) (5) <6.90 G
Tetrachloroethylene 624 10.0 <4.10 G
Toluene 624 10.0 <6.00 G
1,1,2-Trichloroethane (4 (5) <5.00 G
Trichloroethylene 624 10.0 <1.90 G
RADIONUCLIDES
Strontium 90 (pCiL) (4) (5) <0.87 G
Tritium (pCi/L} 4) (5) <217 @
Beta Particle & Photon Activity {(pCi/L) {4) (5) 3.69 G




Outfall 001 Analytical Data for Water Quality Criteria Parameters

EPA ANALYSIS QUANTIFICATION RESULY
CHEMICAL NO. LEVEL" (uglt) SAMPLE TYPE®
Gross Alpha Particle Activity (pCifL) (4) (5) <0.98 G
ACIDS
2-Chioraphenol 625 10.0 <3.30 4
2,4 Dichlorophenal 625 10.0 <5.60 4
2,4 Dimethylphenol 625 10.0 <5.20 G
2,4-Dinitrophenol (4) (5) <42.00 =
2-Methyl-4,6-Dinitrophenol (4) (5) <24.00 @
Pentachlorophenol 625 50.0 <3.60 a
Phenol 625 10.0 <2.70 G
2,4,6-Trichlorophenal 625 10.0 <2.70 G
MISCELLANEOQUS
Ammonia as NH3-N 350.1 200 100 g
Chlorides (4 (5) 30,440 g
Chiorine, Total Residual )] 100 <100 d
Cyanide, Total (4 10.0 <10.00 G
E. coli { Enterococcus (NFCML) 4) (5) 50 @
Hydrogen Sulfide 4) (5) <50 .
Tributyltin ™ i ) <0.030 ¢

A = Result is for total chromium

B = Samples for copper analysis were collected from Qutfall 001 on 04/06/09 (<1.0 ug/L) and 11/12/09 (6.0 ug/L}

(1)  Quantification level (QL) is defined as the lowest concentration used for the calibration of a
measurement system when the calibration is in accordance with the procedures published for the

required method.

The quantification levels indicated for the metals are actually Specific Target Values developed for
this permit. The Specific Target Value is the approximate value that may initiate a wasteload

allocation analysis.

Target values are not wasteload allocations or effluent limitations. The

Specific Target Values are subject to change based on additional information such as hardness

data, receiving stream flow, and design flows.

Units for the quantification level are microgramsfliter unless otherwise specified.

Quality control and quality assurance information shall be submitted to document that the required
quantification level has been attained.

(2) Sample Type




(3)

(4)
®)

(6)
{7)

(8)

9

G = Grab = An individual sample collected in less than 15 minutes. Substances specified with "grab”
sample type shall only be collected as grabs. The permittee may analyze multiple grabs and report the
average results provided that the individual grab resuits are also reported. For grab metals samples,
the individual samples shall be filtered and preserved immediately upon collection.

C = Composite = A 24-hour (PW - Revise as required to require same composite duration as
BODs) composite unless otherwise specified. The composite shall be a combination of individual
samples, taken proportional to flow, oblained at hourly or smaller time intervals. The individual samples
may be of equal volume for flows that do not vary by +/- 10 percent over a 24-hour period.

SC = Special Composite = samples for base/neutralfacid compounds, PCBs, and pesticides must be
collected as 4 individual grab samples taken proportional to flow at 8-hour intervals over the course of
one day. The individual samples may be of equal volume for flows that do not vary by +/- 10 percent
over a 24-hour period. Grab samples must be analyzed separately and the concentrations averaged.
Alternately, grab samples may be collected in the field and composited in the laboratory if the
compositing procedure produces resuils equivalent to results produced by arithmetic averaging of the
results of analysis of individual grab samples.

A specific analytical method is not specified; however a target value for each metal has been
established. An appropriate method to meet the target value shall be selected from the following list of
EPA methods (or any approved method presented in 40 CFR Part 136). If the test result is less than the
method QL, a "<[QL]" shall be reported where the actual analytical test QL is substituted for [QL].

Metal Analytical Method
Antimony 1638; 1639
Arsenic 206.5; 1632
Chromium™ 1639
Cadmium 1637; 1638; 1639; 1640
Chromium VI 218.6; 1639
Copper 1638; 1640
Lead 1637; 1638; 1640
Mercury 245.7; 1631
Nickel 1638; 1639; 1640
Selenium 1638; 1639
Silver 1638
Zinc 1638; 1639

Any approved method presented in 40 CFR Part 136.

The QL is at the discretion of the permittee. For any substances addressed in 40 CFR Part 136, the
permittee shall use one of the approved methods in 40 CFR Part 136.

Testing for phenol requires continuous extraction.

Analytical Methods: NBSR 85-3295 or DEQ's approved analysis for Tributyltin may also be used [See A
Manual for the Analysis of Butyltins in Environmental Systems by the Virginia Institute of Marine
Science, dated November 1996].

Both Chromium Wi and Chromium VI may be measured by the total chromium analysis. If the result of
the total chromium analysis is less than or equal to the lesser of the Chromium ill or Chromium VI
method QL, the results for both Chromium Il and Chromium VI can be reported as "<[QL}", where the
actual analytical test QL is substituted for [QL].

The lab may use SW846 Method 8270D provided the lab has an Initial Demonstration of Capabitity, has
passed a PT for Kepone, and meets the acceptance criteria for Kepone as given in Method 8270D



Outfall 002 Analytical Data for Water Quality Criteria Parameters

EPA ANALYSIS QUANTIFICATION RESULY
CHEMICAL NO. LEVEL® W) | sampLE TYPE®
METALS
Antimeny, dissolved (3 700 <1.00 G
Arsenic, dissolved 3) 270 <3.00 G
Cadmium, dissolved (3) 2.3 <(.30 G
Chromium i), dissolved ‘® 3) 360 <1.00" €
Chromium VI, dissolved © (3) 13 <10.00 G
Copper, dissolved (3) 8.3 1 3%% ’B& 2 €
Lead, dissolved (3) 67 <1.00 G
Mercury, dissolved {3) 1.1 0.00094 G
Nickel, dissolved 3 120 <5.00 8
Selenium, dissolved (3} 16 <3.00 &
Silver, dissolved (3) 1.7 <0.10 G
Thallium, dissolved (4) 320 <0.20 ¢
Zinc, dissolved 3 74 26.00 G
PESTICIDES / PCBs
Aldrin 608 0.05 <0.016 ¢
Chlordane 608 02 <0.014 &
Chlarpyrifos (Dursban) 622 (5) <0.014 8
DDD 608 0.1 <0.021 &
DDE 608 0.1 <0.017 ¢
DDT 608 0.1 <0.017 .
Demeton {4) (5) <0.521 ¢
Dieldrin 608 0.1 <0.010 G
Alpha-Endosulfan 608 0.1 <0.014 g
Beta-Endosuifan 608 0.1 <0.017 g
Endosulfan Sulfate 608 .1 <0.009 B
Endrin 608 0.1 <0.020 Q




Qutfall 002 Analytical Data for Water Quality Criteria Parameters

EPA ANALYSIS QUANTIFICATION R(E’;’L'f
CHEMICAL NO. LEVEL™ SAMPLE TYPE?
Endrin Aidehyde @) (5) <0.019 e
Guthion 622 (5) <0.3577 G
Heptachlor 608 0.05 <0.016 G
Heptachlor Epoxide (4) (5) <0.012 G
Hexachlorocyclohexane Alpha-BHC 608 (5) <0.007 G
Hexachlorocyclohexane Beta-BHC 608 {5) <0.013 G
z—ll_?:c?:!r::;rocyclohexaneGamma-BHC 608 (5) <0.011 G
Kepone (9 (5) <0.015 G
Malathion {4) {5) <0.123 2
Methaxychlor {4) {5) <0.017 9
Mirex {4) {5) <0.015 -
Parathion 4) (5) <0.121 -
PCB 1260 608 1.0 <1.00 -
PCB 1254 608 1.0 <1.00 G
PCB 1248 608 1.0 <1.00 ¢
PCB 1242 608 1.0 <1.00 @
PCB 1232 608 1.0 <1.00 g
PCB 1221 608 1.0 <1.00 @
PCB 1016 808 1.0 <1.00 g
PCB Total 608 70 <7.00 ¢
Toxaphene 608 5.0 <0.057 .
BASE NEUTRALS
Acenaphthene 625 10.0 <3.00 G
Anthracene 825 10.0 <1.90 8
Benzidine @ (5) <63.00 &
Benzo (a) anthracene 625 10.0 <7.80 g
Benzo (b) fluoranthene 625 10.0 <4.80 &
Benzo (k) flucranthene 625 10.0 <2.50 g




Qutfall 002 Analytical Data for Water Quality Criteria Parameters

EPA ANALYSIS QUANTIFICATION R(Euzlljl_liT
CHEMICAL NO. LEVEL" SAMPLE TYPE®!
Benzo (a) pyrene 625 10.0 <2.50 &
Bis 2-Chloroethyl Ether {4) {5} <570 8
Bis 2-Chloroisopropyl Ether (4} (5) <5.70 G
Butyl benzyl phthalate 625 10.0 <2.50 e
2-Chioronaphthalene (4} (5 <4.60 ¢
Chrysene 625 10.0 <2.50 G
Dibenz{a,h)anthracene 625 20.0 <2.50 G
gihbmuax%ia;t):)lha!ate (Di-n-Butyl 625 100 <6.40 G
1,2-Dichiorobenzene 624 10.0 <4.00 ¢
1,3-Dichlorgbenzene 624 10.0 <3.10 G
1,4-Dichlorobenzene 624 10.0 <4.40 a
3,3-Dichlorobenzidine (4) (5) <16.50 e
Diethyl phthalate 625 10.0 <7.40 &
Di-2-Ethylhexyl Phthalate 625 10.0 <2.50 G
Dimethyl phthalate (4 (5) <7.50 G
2,4-Dinitrotoluene 625 10.0 <5.70 G
1,2-Diphenylhydrazine (4) (5) <8.80 <
Fluoranthene 625 10.0 <2.20 g
Flugrene 625 10.0 <3.10 &
Hexachlorobenzene {4) (5 <1.80 G
Hexachlorobutadiene {4) )] <10.00 -
Hexachlorocyclopentadiene {(4) (5) <2.40 ¢
Hexachloroethane {4) (5) <3.70 G
Indeno(1.2,3-cd)pyrene 625 20.0 <3.70 2
Isophorone 625 10.0 <5.10 B
Nitrobenzene 625 10.0 <4.20 g
N-Nitrosedimethylamine (3 (5) <6.20 g
N-Nitrosodi-n-propylamine 4) (5) <3.60 2




Qutfall 002 Analytical Data for Water Quality Criteria Parameters

EPA ANALYSIS QUANTIFICATION RESULT
CHEMICAL NO. LEVEL" e SAMPLE TYPE®
N-Nitrosodiphenylamine (4 (5) <2.70 8
Pyrene 625 10.0 <3.80 B
1,2,4-Trichlorobenzene 625 10.0 <7.90 G
VOLATILES
Acrolein (4) (5) <10.00 G
Acrylonitrile 4 (5) <1.50 G
Benzene 624 10.0 <4.40 G
Bromoform 624 10.0 <470 G
Chlorobenzene (monochlorobenzene) 624 50.0 <6.00 G
Chlorodibromemethane 624 10.0 <3.10 G
Chloroform 624 10.0 1.60 G
Dichloromethane (methylene chloride) 624 20.0 <2.80 G
Dichlorabromomethane 624 10.0 <2.20 G
1,2-Dichloroethane 624 10.0 <2.80 G
1,1-Dichloroethylene 624 10.0 <2.80 G
1,2-trans-dichloroethylene {4) (5) <1.60 G
1,2-Dichloropropane {4) {5) <6.00 G
1,3-Dichloropropene 4 (5) <5.90 G
Ethytbenzene 624 10.0 <7.20 G
Methyl Bromide 4 (5) <1.40 G
1,1,2,2-Tetrachloroethane 4 (5) <6.90 G
Tetrachloroethylene 624 10.0 <4.,10 G
Toluene 624 10.0 <6.00 G
1,1,2-Trichloroethane {4) {5) <5.00 G
Trichlorcethylene 624 10.0 <1.90 G
RADIONUCLIDES
Strontium 90 (pCi/L} (4) {5} <0.92
Tritium {pCi/L) {4) (5) <217 a




QOutfall 002 Analytical Data for Water Quality Criteria Parameters
EPA ANALYSIS QUANTIFIC(AQTION R&:}:};T -
CHEMICAL NO. LEVEL SAMPLE TYPE
Beta Parlicle & Photon Activity (pCifL) (4) (5) <0.013 ®
Gross Alpha Particle Activity (pCifL) (] (5) <0.007 &
ACIDS
2-Chiorophenol 625 10.0 <3.30 g
2,4 Dichlorophenol 625 10.0 <5.60 g
2,4 Dimethylphenal 625 10.0 <5.20 G
2.4-Dinitrophenol (4 (5) <42.00 G
2-Methyl-4,6-Dinitraphenol (4) (5) <24.00 G
Pentachlorophenol 625 50.0 <3.60 G
Phenol 625 100 <2.70 ¢
2,4,8-Trichlorophenol 625 10.0 <2.70 B
MISCELLANEOQUS
Ammonia as NH3-N 350.1 200 70 c
Chlorides {4) {5) 32,010 C
Chlorine, Total Residual (4) 100 <100 G
Cyanide, Total (4) 10.0 <10.00 G
E. cali | Enterococcus (N/ICML) (4) {5 30 G
Hydragen Sulfide 4) (5) <50.00 g
Tributyltin @ 3';3255 (5) <0.030 &

A = Result is for Total Chromium
B = Samples for copper analysis were collected from Outfall 002 on 04/06/09 (4 ug/L) and on 11/12/08 (13 ugiL)

(1)

and on 6/25/02 (8 ug/L) and on 1/14/04 (<5 ug/L)

Quantification level (QL) is defined as the lowest concentration used for the calibration of a
measurement system when the calibration is in accordance with the procedures published for the
reqguired method.

The guantification levels indicated for the metals are actually Specific Target Values developed for
this permit. The Specific Target Value is the approximate value that may initiate a wasteload
allocation analysis. Target values are not wasteload allocations or effluent limitations. The
Specific Target Values are subject to change based on additional information such as hardness
data, receiving stream flow, and design flows.

Units for the quantification level are micrograms/liter unless otherwise specified.

Quality control and quality assurance information shall be submitted to document that the required
quantification level has been attained.




@)

3

(4)
(5}

(6}
7

(8

®

Sample Type

G = Grab = An individual sample collected in less than 15 minutes. Substances specified with "grab”
sample type shall only be collected as grabs. The permittee may analyze multiple grabs and report the
average results provided that the individual grab results are also reported. For grab metals samples,
the individual samples shall be filtered and preserved immediately upon collection.

C = Composite = A 24-hour (PW - Revise as required to require same composite duration as
BODs) composite unless otherwise specified. The composite shall be a combination of individual
samples, taken proportional to flow, obtained at hourly or smaller time intervals. The individual samples
may be of equal volume for flows that do not vary by +/- 10 percent over a 24-hour period.

SC = Special Composite = samples for base/neutral/acid compounds, PCBs, and pesticides must be
collected as 4 individual grab samples taken proportional to flow at 6-hour intervals over the course of
one day. The individual samples may be of equal volume for flows that do not vary by +/- 10 percent
over a 24-hour period. Grab samples must be analyzed separately and the concentrations averaged.
Alternately, grab samples may be collected in the field and composited in the laboratory if the
compositing procedure produces results equivalent to results produced by arithmetic averaging of the
results of analysis of individual grab samples.

A specific analytical method is not specified; however a target value for each metal has been
established. An appropriate method to meet the target value shall be selected from the following list of
EPA methods (or any approved method presented in 40 CFR Part 136). If the test result is less than the
method QL, a "<[QL]" shall be reported where the actual analytical test QL is substituted for [QL].

Metal Analytical Method
Antimony 1638; 1639
Arsenic 206.5; 1632
Chromium'® 1639
Cadmium 1637; 1638; 1639; 1640
Chromium VI 218.6; 1639
Copper 1638; 1640
Lead 1637; 1638; 1640
Mercury 245.7; 1631
Nickel 1638; 1639; 1640
Selenium 1638; 1639
Silver 1638
Zinc 1638; 1639

Any approved method presented in 40 CFR Part 1386,

The QL is at the discretion of the pennittee. For any substances addressed in 40 CFR Part 136, the
permittee shall use one of the approved methods in 40 CFR Part 136.

Testing for phenol requires continuous extraction.

Analytical Methads: NBSR 85-3295 or DEQ's approved analysis for Tributyltin may also be used [See A
Manual for the Analysis of Butyltins in Environmental Systems by the Virginia Insfitute of Marine
Science, dated November 1996].

Both Chromium {It and Chromium VI may be measured by the total chromium analysis. If the result of
the total chromium analysis is less than or equal to the lesser of the Chromium Il or Chromium VI
method QL, the results for both Chromium Jli and Chromium VI can be reported as "<[QL]", where the
actual analytical test QL is substituted for [QL].

The lab may use SW846 Method 8270D provided the lab has an Initial Demonstration of Capability, has
passed a PT for Kepone, and meets the acceptance criteria for Kepene as given in Method 8270D



Outfall 003 Analytical Data for Water Quality Criteria Parameters

CHEMICAL =PA AP:IOA.LYSIS QUAEE:;?.'AHTION R(Eusgl’JLliT SAMPLE TYPE®
METALS
Antimony, dissolved (3) 14 <1.00 G
Arsenic, dissolved (3) 10 <3.00 ©
Cadmium, dissolved (3) 0.55 <0.30 g
Chromium Ill, disslved (3) 36 <1.00 " %
Chromium VI, dissolved (3) 6.4 <1.00 A g
Copper, dissolved (3) 4.2 2.00 i
Lead, dissolved (3) 5.7 <1.00 ¢
Mercury, dissolved 3) 1.0 0.00116 g
Nickel, dissolved (3) 9.6 <5.00 8
Selenium, dissolved (3) 3.0 <3.00 G
Silver, dissolved 3 0.86 <0.10 ¢
Thallium, dissolved {4) 6.3 <0.20 G
Zing, dissolved (3) 37 <10.00 G
PESTICIDES / PCBs
Aldrin 608 0.05 <0.016 @
Chiordane 608 0.2 <0.014 &
Chlorpyrifos (Dursban) 622 (5) <0.014 8
DDD 608 0.1 <0.021 ¢
DDE s08 04 <0.017 ¢
DDT 608 04 <0.017 ©
Demeton (4) 5 <0.521 &
Dieldrin 608 0.1 <0.010 &
Alpha-Endosulfan 608 0.1 <0.014 g
Beta-Endosulfan 608 0.1 <0.017 &
Endosulfan Sulfate €08 0.1 <0.009 ¢
Endrin 608 0.1 <0.020 G
Endrin Aldehyde 4 (5) <0.019 S




Outfall 003 Analytical Data for Water Quality Criteria Parameters

EPA ANALYSIS QUANTIFICATION R&z?LIET
CHEMICAL NO. LEVEL!" SAMPLE TYPE?
Guthion 622 ) <0.3577 &
Heptachlor 608 0.05 <0.016 g
Heptachlor Epoxide 4 &) <0.012 g
Hexachlorocyclohexane Alpha-BHC 608 (5) <(}.007 u
Hexachlorocycichexane Beta-BHC 608 (5) <(.013 9
R?::;;::;rocydohexaneGamma-BHC 608 5) <0.011 G
Kepone (@) (5) <0.015 G
Malathion (4) (5) <0.123 G
Methoxychlor (4) (5) <0.017 G
Mirex @) (5) <0.015 ¢
Parathion (4) (5 <0.121 g
PCB 1260 608 1.0 <1.00 <
PCB 1254 608 1.0 <1.00 @
PCB 1248 608 1.0 <1.00 %
PCB 1242 608 1.0 <1.00 ¢
PCB 1232 608 10 <1.00 ¢
PCB 1221 608 1.0 <1.00 ©
PCB 1016 608 1.0 <1.00 %
PCB Total 608 7.0 <7.00 &
Toxaphene 608 5.0 <{.057 &
BASE NEUTRALS
Acenaphthene - 625 10.0 <3.00 K
Anthracene 625 10.0 <1.90 G
Benzidine {4) (5) <63.00 G
Benzo (a) anthracene 625 10.0 <7.80 G
Benzo (b} fluoranthene 625 10.0 <4 .80 @
Benzo (k) flucranthene 625 10.0 <2.50 G
Benzo (a) pyrene 625 10.0 <2.50 e




Qutfall 003 Analytical Data for Water Quality Criteria Parameters

EPA ANALYSIS QUANTIFICATION R(Eusg;:_li.r
CHEMICAL NO. LEVELY SAMPLE TYPE®
Bis 2-Chloroethyl Ether 4 (5) <5.70 G
Bis 2-Chloroisopropyl Ether (4) (5) <5.70 ¢
Butyl benzyl phthalate 625 10.0 <2.50 &
2-Chloronaphthalene {4) (5) <4.60 %
Chrysene 625 10.0 <2.50 G
Dibenz(a h)anthracene 625 20.0 <2.50 8
g;‘btggg ?gthalate (Di-n-Butyl 625 10.0 <6.40 G
1,2-Dichlorobenzene 624 10.0 <4.00 g
1,3-Dichlorobenzene 624 10.0 <3.10 G
1,4-Dichlorobenzene 624 10.0 <4.40 8
4,3-Dichlarohenzidine (4) (5) <16.50 &
Diethyl phthalate 825 10.0 <7.40 G
Di-2-Ethylhexyl Phthalate 825 10.0 <2.50 ¢
Dimethyi phthalate 4) (5) <7.50 %
2,4-Dinitrotoluene 825 10.0 <5.70 q
1,2-Diphenylhydrazine 4) (5) <8.80 G
Fluoranthene 625 10.0 <2.20 8
Fluorene 625 10.0 <3.10 G
Hexachlorobenzene {4) {5) <1.80 ¢
Hexachlorobutadiene (4) (5) <10.00 N
Hexachlorocyclopentadiene {4) {5) <2.40 G
Hexachloroethane {4) (5) <3.70 G
Indeno(1,2,3-cd)pyrene 625 20.0 <3.70 A
isophorone 625 10.0 <5.10 G
Nitrobenzene 625 10.0 <420 “
N-Nitrosodim ethylamine (4) (5) <6.20 G
N-Nitrosodi-n-propylamine (4) (5) <3.60 G
N-Nitrosodiphenylamine 4) (5) <2.70 G




Qutfall 003 Analytical Data for Water Quality Criteria Parameters

EPA ANALYSIS QUANTIFICATION R(E;'}JJST
CHEMICAL NO. LEVEL" SAMPLE TYPE?
Pyrene 625 10.0 <3.80 ¢
1,2,4-Trichlorobenzene 625 10.0 <7.90 ¢
VOLATILES
Acrolein (4) (5) <10.00 G
Acrylonitrile (4) (5) <1.50 G
Benzene 524 10.0 <4.40 G
Bromaform 624 100 <4.70 G
Chigrobenzene (monochlcrobenzene) 624 50.0 <6.00 G
Chlorodibromomethane 624 10.0 <310 G
Chioroform 624 10.0 1.89 G
Dichloromethane {methylene chloride) 624 20.0 <2.80 G
Dichlorobromomethane 624 10.0 <2.20 G
1,2-Dichlorogthane 624 10.0 ’_<2.80 G
1,1-Dichloroethylene 624 10.0 <2.80 G
1,2-trans-dichloroethylene (4) 5 <1.60 G
1,2-Dichlaropropane (4} (5) <6.00 G
1,3-Dichloropropene ) (5) <5.90 G
Ethylbenzene 624 10.0 <7.20 G
Methy! Bromide (4) 5 <1.40 G
1,1,2,2-Tetrachloroathang 4) {5) <86.90 G
Tetrachloroethylene 624 10.0 <4 10 G
Toluene 624 10.0 <6.00 G
1,1,2-Trichloroethane {4) {5) <5.00 G
Trichloroethylene 624 10.0 <1.90 G
RADIONUCLIDES
Strontium 90 (pCil) {4) (5) <0.90 q
Tritium (pCi/L) {4) (5) <217 g
Bela Particle & Photon Activity (pCifL} (4) (5) 3.23 8




Qutfall 003 Analytical Data for Water Quality Criteria Parameters
CHEMICAL = A:ctws's QUAEE{E%TION ﬁi?"lf SAMPLE TYPE?
Gross Alpha Particle Activity (pCifL) (4) {5) <1.06 g
ACIDS
2-Chloraphenol 625 10.0 <3.30 G
2,4 Dichlorophenol 625 10.0 <5.60 G
2,4 Dimethylphenol 625 10.0 <5.20 G
2.4-Dinitropheno! {4) (5) <42.00 G
2-Methyl-4,6-Dinitrophenol {4) {5) <24.00 G
Pentachlorophenol 625 50.0 <3.60 G
Phenol 625 10.0 <2.70 &
2.4,6-Trichlorophenol 625 10.0 <2.70 &
MISCELLANEOUS
Ammonia as NH3-N 350.1 200 80 “
Chiorides (4) B 32,060 @
Chlorine, Total Residual (4) 100 <100 R
Cyanide, Total (4) 10.0 <10.00 G
E. coli { Epterococcus (N/CML) (4) (5) 30 ¢
Hydrogen Sulfide (4) (5) <0.05 G
Tributyltin @ et (5) <0.030 G

A = Result is for total chromium

(M

(2

Quantification level (QL) is defined as the lowest conceniration used for the calibration of a
measurement system when the calibration is in accordance with the procedures published for the
required method.

The quantification levels indicated for the metals are actually Specific Target Values developed for
this permit. The Specific Target Value is the approximate value that may initiate a wasteload
allocation analysis. Target values are not wasteload allocations or effluent limitations. The
Specific Target Values are subject to change based on additional information such as hardness
data, receiving stream flow, and design flows.

Units for the quantification level are micrograms/liter unless otherwise specified.

Quality control and quality assurance information shall be submitted to document that the required
quantification level has been attained.

Sample Type




(3)

{4)
5

(6)
{7

(8)
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G = Grab = An individual sample collected in less than 15 minutes. Substances specified with "grab™
sample type shall only be collected as grabs. The permittee may analyze multiple grabs and report the
average results provided that the individual grab results are aiso reported. For grab metals samples,
the individual samples shall be fitered and preserved immediately upon collection.

C = Composite = A 24-hour {PW - Revise as required to require same composite duration as
BODs) composite unless otherwise specified. The composite shall be a cambination of individual
samples, taken proportional to flow, obtained at hourly or smaller time intervals. The individual sampies
may be of equal volume for flows that do not vary by +/- 10 percent over a 24-hour period.

SC = Special Composite = samples for base/neutral/facid compounds, PCBs, and pesticides must be
collected as 4 individual grab samples taken proportional to flow at 6-hour intervals over the course of
one day. The individual samples may be of equal volume for flows that do not vary by +/- 10 percent
over a 24-hour period. Grab samples must be analyzed separately and the concentrations averaged.
Alternately, grab samples may be coliected in the field and composited in the laboratory if the
compasiting procedure produces results equivalent to results produced by arithmetic averaging of the
resuits of analysis of individual grab samples.

A specific analytical method is not specified; however a target value for each metal has been
gstablished. An appropriate method to meet the target value shall be selected from the following list of
EPA methods (or any approved method presented in 40 CFR Part 136). If the test result is less than the
methad AL, a "<[QL]" shall be reported where the actual anaiytical test QL is substituted for [QL].

Metal Analytical Method
Antimony 1638; 1639
Arsenic 206.5; 1632
Chromium™! 1639
Cadmium 1637, 1638; 1639; 1640
Chromium Vi 218.6; 1639
Copper 1638; 1640
Lead 1637; 1638; 1640
Mercury 245.7, 1631
Nickel 1638; 1639, 1640
Selenium 1638; 1639
Silver 1638
Zinc 1638; 1639

Any approved method presented in 40 CFR Part 136.

The QL is at the discretion of the permittee. For any substances addressed in 40 CFR Part 136, the
permittee shall use one of the approved methods in 40 CFR Part 136.

Testing for phenol requires continuous exiraction.

Analytical Methods: NBSR 85-3295 or DEQY's approved analysis for Tributyltin may also be used [See A
Manual for the Analysis of Butyltins in Environmental Systems by the Virginia Institute of Marine
Science, dated November 1996].

Both Chromium I} and Chromium VI may be measured by the total chromium analysis. If the result of
the total chromium analysis is less than or equal to the lesser of the Chromium Il or Chromium VI
method QL, the results for both Chromium Ill and Chromium VI can be reported as "<[QLY", where the
actual analytical test QL is substituted for [QL].

The lab may use SW846 Method 82700 provided the lab has an Initial Demonstration of Capability, has
passed a PT for Kepone, and meets the acceptance criteria for Kepone as given in Method 8270D



Fact Sheet
Virginia Power — Chesterfield Power Station
Attachments

4.c Outfall 301 Worst Case Concentration Scenarios

Because the LVWWTS has not been constructed, the permittee is unable to definitively
characterize the wastewater via effluent sampling and analysis. Alternatively, worst case scenario
concentrations were developed using a set of conservative assumptions for flow scenarios along
with existing and simulated concentration data for the pertinent waste streams to be routed to the
LVWWTS. The methodology for developing the worst case concentrations is presented below.

Flow Descriptions

Flow estimates were measured and estimated for the various process and stormwater runoff flows
that discharge to the LVWWTS. The attached Table 1 presents a summary of the maximum and
average process flows and the stormwater runoff flows for the various waste streams for two
typical operating scenarios at the Chesterfield Power Station. The scenarios are presented in the
following section.

The average and maximum process flows were estimated based on actual metered flow data
(Master Sump, FGD Yard, and FGD Plant), design information such as pump capacities (LAP toe
drain and UAP toe drain), design modeling (leachate), and previously reported flow data (metals
pond). Other sources contribute stormwater only and have no process water contribution (bottom
ash, S-ditch, and coal pile runoff).

Stormwater flows were generally calculated by modeling the runoff from a 25-year, 24-hour storm
event (design storm) over the drainage area contributing to the source. The S-ditch stormwater
flow is a manually controlled stormwater discharge, and the estimate is based on the operation of
a 3,000 GPM pump.

In the application addendum received May 5, 2016, the permittee indicated a change in the
LWWWTS design that involved adding an equalization volume of approximately 8 MGD to allow
for effluent flows below 6.0 MGD. In light of this change, the evaluation was modified to reflect an
effluent flow of 6.0 MGD and a maximum daily limitation of 6.0 MGD was added to Outfall 301.
Because the reduction in flow is achieved via equalization, the characteristics of the wastewater
determined in the aforementioned Worst Case Scenario evaluation remain representative of the
discharge.

Scenario Descriptions

The scenarios described in the following discussion are based on realistic and possible operating
conditions of the Chesterfield Power Station and are representative of actual conditions. The first
scenario is the maximum process flow from the Station during dry weather. The second scenario is
the maximum flow anticipated during a 25-year, 24-hour storm event, which is considered the
design storm event for the LVWWTS. Scenario 1 is process flow only, and Scenario 2 represents
both process and stormwater flow combined. It should be noted that in estimating Scenario 2
flows, the average process flow was added to the stormwater flow for discharges that include both
process and stormwater flow. The average process flow was used since it most accurately
represents the facility’s operations during a major storm event.

Table 1 presents the individual flows for each internal discharge along with the flows for both
scenarios. The Scenario 1 flow is equal to the Process Maximum flow. The Scenario 2 flow is
equal to the sum of the Process Average flow and the Design Stormwater Runoff flow. A
discussion of the worst case concentration calculations is provided below.



Worst Case Concentrations

The flow weighted average of the concentrations for the pollutants of concern in the waste streams
that contribute to Outfall 301 are located in the following pages of this section. The worst case
scenario was calculated by first dividing the flow of an individual waste stream for a particular
scenario by the total flow of all waste streams for that scenario (see Table 1 for flows). Then, the
resulting fraction of the total flow for the particular waste stream was multiplied by the maximum
observed concentration for a particular pollutant. Finally, the products of the concentration and
flow were summed for all the contributing waste streams as shown by the following equation:

Combined Discharge Concentration (mg/L) = (Q1/ZQi) x Max Conc1 + (Q2/2Qi) x Max Conc2 +
..... (Qn/ZQi) x Max Concn)

Where: Qi is the expected maximum flow rate from each waste stream (i.e. Master Sump, FGD
Plant, etc)

Max Conc is the maximum constituent concentration sampled from the waste stream.
>Qi is the sum of the flows of the various waste streams.

This calculation was completed for all the contributeng waste streams for each scenario to
determine the worst case concentrations for each scenario.

Table 1 — Individual Waste Streams and the Associated Flows for Scenarios 1 and 2

Flows (Qi) (MGD)

SIS S Scenario 1% Scenario 2%
Bottom Ash B 0.8
S-Ditch -- 0.8
Master Sump 4.0 6.3
FGD Yard 3.4 2.0
FGD Plant 0.35 0.11
Leachate 0.19 0.08
LAP / UAP Toe Drains and 08 08
Non- Contact Stormwater ) )
Metals Pond 5.0 --
Coal Yard -- 2.4
Total (ZQi) 13.74 13.29

I

Scenario 1 represents dry weather flows. Flows from the Bottom Ash area, S-Ditch, and
Coal pile are zero because flows occur only during rain events.

@ No flow will be sent to the LVWWWTS from the metals pond during large storm events per

the O&M Manual.

The table that follows reflects the Worst Case concentrations for Scenario 1 and Scenario 2 for
each pollutant and the maximum of those two values, which was used in the reasonable potential
evaluation. Any data less than the Reporting Limit is considered absent for the purposes of this
evaluation.



SCENARIO 1 RESULTS SCENARIO 2 RESULTS MAX RESULTS
Worst Case Concentration | Worst Case Concentration [ Worst Case Concentration of

ChemName Output Unit of the COC Expected in of the COC Expected in |the COC Expected in Outfall 301

Outfall 301 Prior to Any Outfall 301 Prior to Any |Prior to Any Treatment in either

Treatment (mg/L) Treatment (mg/L) Scenario (mg/L)

1,1,1-trichloroethane mg/L 0.0003004 0.0002773 0.0003004
1,1,2,2-tetrachloroethane mg/L 0.0002190 0.0001959 0.0002190
1,1,2-trichloroethane mg/L 0.0002117 0.0001930 0.0002117
1,1-dichloroethane mg/L 0.0001328 0.0001181 0.0001328
1,1-dichloroethene mg/L 0.0003102 0.0002866 0.0003102
1,2,4-trichlorobenzene mg/L 0.0007271 0.0006753 0.0007271
1,2-dichlorobenzene mg/L 0.0001640 0.0001469 0.0001640
1,2-dichloroethane mg/L 0.0002288 0.0002053 0.0002288
1,2-dichloropropane mg/L 0.0001155 0.0000976 0.0001155
1,2-Trans-dichloroethene mg/L 0.0001821 0.0001649 0.0001821
1,3-dichlorobenzene mg/L 0.0001246 0.0001094 0.0001246
1,3-Dichloropropene mg/L 0.0005073 0.0004738 0.0005073
1,4-dichlorobenzene mg/L 0.0002231 0.0002030 0.0002231
2,3,7,8-Tetrachlorooxanthrene mg/L 2.12E-11 8.43E-12 2.12E-11
2,4,6-trichlorophenol mg/L 0.0017175 0.0016123 0.0017175
2,4-dichlorophenol mg/L 0.0003424 0.0003167 0.0003424
2,4-dimethylphenol mg/L 0.0008393 0.0007981 0.0008393
2,4-dinitrophenol mg/L 0.0059730 0.0057243 0.0059730
2,4-Dinitrotoluene mg/L 0.0005411 0.0005098 0.0005411
2,6-dichlorophenol mg/L 0.0000162 0.0000065 0.0000162
2,6-dinitrotoluene mg/L 0.0007955 0.0007530 0.0007955
2-Chloroethylvinyl ether mg/L 0.0003194 0.0002631 0.0003194
2-chloronaphthalene mg/L 0.0001625 0.0001482 0.0001625
2-chlorophenol mg/L 0.0016497 0.0015644 0.0016497
2-methylphenol mg/L 0.0000809 0.0000322 0.0000809
2-nitrophenol mg/L 0.0016758 0.0015964 0.0016758
3,3-Dichlorobenzidine mg/L 0.0011749 0.0010700 0.0011749
3,4-Benzo-fluoranthene mg/L 0.0001697 0.0001546 0.0001697
4,4-DDE mg/L 0.0000011 0.0000009 0.0000011
4,6-Dinitro-2-methylphenol mg/L 0.0021685 0.0020644 0.0021685
4-bromophenyl phenyl ether mg/L 0.0006355 0.0006019 0.0006355
4-chlorophenyl phenyl ether mg/L 0.0005055 0.0004741 0.0005055
4-nitrophenol mg/L 0.0063459 0.0060541 0.0063459
a-BHC mg/L 0.0000032 0.0000023 0.0000032
Accrolein mg/L 0.0027081 0.0024919 0.0027081
Acenaphthene mg/L 0.0001568 0.0001390 0.0001568
Acenaphthylene mg/L 0.0001625 0.0001482 0.0001625
Acrylonitrile me/L 0.0009274 0.0009534 [ oooosssa |
Aldrin mg/L 0.0000020 0.0000014 0.0000020
Alkalinity (Bicarbonate as CaCO3) mg/L 93.0153174 82.2154070 93.0153174
Alkalinity (Carbonate as CaCO3) mg/L 50.5530691 21.5794186 50.5530691
Alkalinity (total) as CaCO3 mg/L 148.3436151 101.3433140 148.3436151
Aluminium mg/L 1.2137517 9.1982366 9.1982366
Ammonia as N mg/L 1.7954554 1.1157267 1.7954554
Anthracene mg/L 0.0001666 0.0001483 0.0001666
Antimony mg/L 0.0041831 0.0023848 0.0041831
Arochlor 1016 mg/L 0.0000029 0.0000025 0.0000029
Arochlor 1221 mg/L 0.0000053 0.0000034 0.0000053
Arochlor 1232 mg/L 0.0000031 0.0000028 0.0000031
Arochlor 1242 mg/L 0.0000024 0.0000019 0.0000024
Arochlor 1248 mg/L 0.0000029 0.0000024 0.0000029
Arochlor 1254 mg/L 0.0000019 0.0000014 0.0000019
Arochlor 1260 mg/L 0.0000019 0.0000014 0.0000019
Arsenic mg/L 0.0242846 0.0245589 0.0245589
Azinophos methyl mg/L 0.0001125 0.0000571 0.0001125
Barium mg/L 0.2281199 0.2351446 0.2351446
b-BHC mg/L 0.0000042 0.0000026 0.0000042
Benz(a)anthracene mg/L 0.0002248 0.0001711 0.0002248
Benzene me/L 0.0001262 0.0001097 [ oooor2e2 |
Benzidine mg/L 0.0339973 0.0324477 0.0339973
Benzo(a) pyrene mg/L 0.0001469 0.0001296 0.0001469
Benzo(g,h,i)perylene mg/L 0.0001625 0.0001482 0.0001625
Benzo(k)fluoranthene mg/L 0.0005510 0.0005192 0.0005510
Beryllium mg/L 0.0005723 0.0044892 0.0044892
Biochemical Oxygen Demand mg/L 6.2786851 6.3954942 6.3954942
Bis(2-chloroethoxy) methane mg/L 0.0005831 0.0005505 0.0005831
Bis(2-chloroethyl)ether mg/L 0.0002610 0.0002403 0.0002610
Bis(2-chloroisopropyl) ether mg/L 0.0002117 0.0001935 0.0002117




Worst Case Concentration
of the COC Expected in

Worst Case Concentration
of the COC Expected in

Worst Case Concentration of
the COC Expected in Outfall 301

ChemName Output Unit Outfall 301 Prior to Any Outfall 301 Prior to Any | Prior to Any Treatment in either]
Treatment (mg/L) Treatment (mg/L) Scenario (mg/L)
Bis(2-ethylhexyl) phthalate mg/L 0.0124097 0.0118422 0.0124097
Bisphenol A mg/L 0.0003112 0.0005227 0.0005227
Boron mg/L 38.6533858 19.6088517 38.6533858
Bromide mg/L 74.2301880 39.5070058 74.2301880
Bromoform mg/L 0.0002091 0.0001866 0.0002091
Butyl benzyl phthalate mg/L 0.0014192 0.0013307 0.0014192
Cadmium mg/L 0.0005013 0.0013822 0.0013822
Carbon tetrachloride mg/L 0.0001526 0.0001369 0.0001526
Chemical Oxygen Demand mg/L 76.6634688 76.1203488 76.6634688
chlordane mg/L 0.0000046 0.0000035
Chloride mg/L 1286.3990862 965.5514535 1286.3990862
Chlorine, Total Residual mg/L 0.6582562 0.5182267 0.6582562
Chlorobenzene mg/L 0.0001453 0.0001340 0.0001453
Chlorodibromomethane mg/L 0.0004125 0.0003704
Chloroethane mg/L 0.0002215 0.0002024 0.0002215
Chloroform mg/L 0.0092130 0.0088057 0.0092130
Chlorpyrifos mg/L 0.0001127 0.0000559 0.0001127
Chromium (Hexavalent) mg/L 0.0089701 0.0421279 0.0421279
Chromium (Total) mg/L 0.0033224 0.0095347 0.0095347
Chrysene mg/L 0.0001526 0.0001374 0.0001526
cis-1,3-dichloropropene mg/L 0.0002018 0.0001837 0.0002018
Cobalt mg/L 0.0036689 0.0550824 0.0550824
Color o 0.1460154 0.0581395 0.1460154
Copper mg/L 0.0196311 0.0852873 0.0852873
Cyanide (Total) mg/L 0.0039990 0.0036875
d-BHC mg/L 0.0000004 0.0000005 0.0000005
DDD mg/L 0.0000007 0.0000010 0.0000010
DDT mg/L 0.0000009 0.0000008 0.0000009
Demeton (total) mg/L 0.0000314 0.0000304 0.0000314
Demeton-O mg/L 0.0000949 0.0000378
Demeton-S mg/L 0.0000949 0.0000378 0.0000949
Diazinon mg/L 0.0001130 0.0000551 0.0001130
Dibenz(a,h)anthracene mg/L 0.0001697 0.0001529 0.0001697
Dichlorobromomethane mg/L 0.0015309 0.0016057 0.0016057
Dichlorodifluoromethane mg/L 0.0000146 0.0000058 0.0000146
Dieldrin mg/L 0.0000016 0.0000038 0.0000038
Diesel Range Organics mg/L 0.2320876 0.2738372
Diethylphthalate mg/L 0.0014526 0.0013772 0.0014526
Dimethyl phthalate mg/L 0.0007659 0.0007249 0.0007659
Di-n-butyl phthalate mg/L 0.0012410 0.0011507 0.0012410
Di-n-octyl phthalate mg/L 0.0020673 0.0019526 0.0020673
Diphenylhydrazine mg/L 0.0007222 0.0006462 0.0007222
E. Coli cfu/100 ml 0.0146015 0.0058140 0.0146015
EC (field) uS/cm 6505.8168439 2491.1468023 6505.8168439
Endosulfan | mg/L 0.0000016 0.0000012 0.0000016
Endosulfan Il mg/L 0.0000075 0.0000076 0.0000076
Endosulfan sulphate mg/L 0.0000364 0.0000202 0.0000364
Endrin mg/L 0.0000017 0.0000013 0.0000017
Endrin aldehyde mg/L 0.0000009 0.0000009 0.0000009
Enterococci MPN/100 mL 0.0146015 0.0058140 0.0146015
Ethylbenzene mg/L 0.0002463 0.0002219
Fecal Coliforms MPN/100 mL 0.0292031 0.0116279
Fluoranthene mg/L 0.0001724 0.0001576 0.0001724
Fluorene mg/L 0.0002312 0.0002104 0.0002312
Fluoride mg/L 1.4944091 0.8781468 1.4944091
Gasoline Range Organics mg/L 0.0367344 0.0348183
g-BHC (Lindane) mg/L 0.0000008 0.0000008 0.0000008
Hardness mg/L 20.0041057 7.9651163 20.0041057
HEM mg/L 1.2065481 1.1380814
Heptachlor mg/L 0.0000275 0.0000150 0.0000275
Heptachlor epoxide mg/L 0.0000015 0.0000012 0.0000015
Hexachlorobenzene mg/L 0.0002154 0.0001856 0.0002154
Hexachlorobutadiene mg/L 0.0001796 0.0001623 0.0001796
Hexachlorocyclopentadiene mg/L 0.0005214 0.0004911 0.0005214
Hexachloroethane mg/L 0.0006295 0.0005925 0.0006295
Indeno(1,2,3-c,d)pyrene mg/L 0.0002117 0.0001935 0.0002117
Iron mg/L 1.0666870 22.1858541 22.1858541
Isophorone mg/L 0.0006423 0.0006066 0.0006423
Kepone mg/L 0.0094587 0.0090538 0.0094587




Worst Case Concentration
of the COC Expected in

Worst Case Concentration
of the COC Expected in

Worst Case Concentration of
the COC Expected in Outfall 301

ChemName Output Unit Outfall 301 Prior to Any Outfall 301 Prior to Any | Prior to Any Treatment in either]
Treatment (mg/L) Treatment (mg/L) Scenario (mg/L)
Lead mg/L 0.0031498 0.0049029 0.0049029
Lithium mg/L 0.0727598 0.0747882 0.0747882
Magnesium mg/L 120.6684244 79.4206686 120.6684244
Malathion mg/L 0.0000356 0.0000259 0.0000356
Manganese mg/L 0.1773479 0.7100262 0.7100262
Mercury mg/L 0.0000800 0.0000696 0.0000800
Methoxychlor mg/L 0.0000001 0.0000000 0.0000001
Methyl Bromide mg/L 0.0003201 0.0002960 0.0003201
Methyl Chloride mg/L 0.0002978 0.0002708 0.0002978
Methylene Chloride mg/L 0.0002597 0.0011925 0.0011925
Mirex mg/L 0.0000005 0.0000005 0.0000005
Molybdenum mg/L 0.0266343 0.0185834 0.0266343
Naphthalene me/L 0.0002176 0.0004179 [ ooooa17s |
Nickel mg/L 0.0221284 0.1064634 0.1064634
Nitrate mg/L 0.0058406 0.0023256 0.0058406
Nitrate (as N) mg/L 15.8133627 9.1848328 15.8133627
Nitrite mg/L 0.0011681 0.0004651 0.0011681
Nitrite (as N) mg/L 0.2273397 0.1911047 0.2273397
Nitrobenzene me/L 0.0009028 0.0008178 [ ooooso2s |
Nitrogen (Organic) mg/L 0.0087609 0.0034884 0.0087609
Nitrogen (Total Oxidised) mg/L 0.0058406 0.0023256 0.0058406
Nitrogen (Total) mg/L 0.0449727 0.0179070 0.0449727
N-Nitrosodimethylamine mg/L 0.0007526 0.0007033 0.0007526
N-nitrosodi-n-propylamine mg/L 0.0003322 0.0003011 0.0003322
n-Nitrosodiphenylamine me/L 0.0009123 0.0008271 [ oooos12z |
Nonylphenol mg/L 0.0000730 0.0000291 0.0000730
Nonylphenol Diethoxylate (Technical mixture) mg/L 0.0018989 0.0018023 0.0018989
Nonylphenol Monoethoxylate (Technical mixture) mg/L 0.0031122 0.0029713 0.0031122
Oil and Grease mg/L 1.0348437 1.5151163 1.5151163
para-tert-Octylphenol mg/L 0.0003112 0.0002971 0.0003112
Parathion mg/L 0.0000457 0.0000357 0.0000457
P-Chloro-M-Cresol mg/L 0.0008180 0.0007368
Pentachlorophenol mg/L 0.0007269 0.0006512
pH (Field) su 9.4331332 7.1937645
Phenanthrene mg/L 0.0004989 0.0004313
Phenol mg/L 0.0015861 0.0010981 0.0015861
Phenolics Total mg/L 0.0087993 0.0090465 0.0090465
Phosphorus mg/L 0.3960571 0.5706068 0.5706068
p-Nonylphenol (Technical mixture) mg/L 0.0015382 0.0014977 0.0015382
Potassium mg/L 31.2140604 22.8444041 31.2140604
Pyrene mg/L 0.0002347 0.0001805 0.0002347
Radium-226 pCi/L 0.2363316 0.3728554 0.3728554
Radium-228 pCi/L 0.4067776 0.5953888 0.5953888
Redox mV 135.9675050 200.3162791 200.3162791
Selenium mg/L 0.0188901 0.0129347 0.0188901
Silver mg/L 0.0002824 0.0001428 0.0002824
Sodium mg/L 364.8100263 383.4978924 383.4978924
Specific Conductivity (lab) uS/cm 0.0000000 0.0000000 0.0000000
Sulfate mg/L 1085.2848089 1349.9789244 1349.9789244
Sulfide mg/L 0.6372921 0.5872674
sulfide (as H2S) mg/L 0.6135454 0.4460538 0.6135454
Surfactants mg/L 0.0014602 0.0005814 0.0014602
Temperature oC 28.1106950 28.0342878 28.1106950
Tetrachloroethene mg/L 0.0001624 0.0001462 0.0001624
Thallium mg/L 0.0050065 0.0013820 0.0050065
Tin mg/L 0.0002920 0.0001163 0.0002920
Titanium mg/L 0.0000730 0.0000291 0.0000730
Toluene mg/L 0.0001624 0.0001480
Total Dissolved Solids mg/L 4716.0378987 3501.6061047 4716.0378987
Total Kjeldahl Nitrogen mg/L 8.5788578 8.8912064 8.8912064
Total Organic Carbon mg/L 5.1142204 4.3504360 5.1142204
Total Suspended Solids mg/L 93.5278524 176.4317587 176.4317587
Toxaphene mg/L 0.0000207 0.0000180 0.0000207
trans-1,2-Dibromoethene mg/L 0.0000146 0.0000058 0.0000146
trans-1,3-dichloropropene mg/L 0.0001624 0.0001462 0.0001624
Tributyltin mg/L 0.0000466 0.0000453 0.0000466
Trichloroethene mg/L 0.0001526 0.0001369 0.0001526
Trichlorofluoromethane me/L 0.0000146 0.0000058 —
Turbidity NTU 22.5550374 85.3857558 85.3857558




Worst Case Conc