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Figure 171: Brentwood wet pond, July 23, 2003, cell 3.
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Figure 172: Park Place wet pond, July 21, 2003, cell 3.
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Figure 173: South Campus storm water treatment facility, February 20, 2003.
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Figure 174: Total suspended solids removal at the Brentwood, Park Place, and
south Campus storm water treatment systems. Values below the horizontal refer-
ence line indicate higher concentrations at the outlet than the inlet (no removal).
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Figure 175: Total phosphorus removal at the Brentwood, Park Place, and South
Campus storm water treatment systems. Values below the horizontal reference

line indicate higher concentrations at the outlet than the inlet.
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Figure 176: Comparison between pollutant loading concentration at the inlet and
pollutant removal for the Brentwood, Park Place, and South Campus storm wa-
ter treatment systems. Values below the horizontal reference line indicate higher
concentrations at the outlet than the inlet. The vertical reference line shows the
median loading concentration for the treatment systems inside the Lake Whatcom
watershed (Brentwood and Park Place). Linear regression between TSS/TP input

and TSS/TP removal was significant at p<0.05.
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Figure 177: Alkalinity laboratory duplicate control chart for the Lake Whatcom
monitoring program. Upper/lower acceptance limits (+2 std. dev. from mean pair
difference) and upper/lower warning limits (+3 std. dev. from mean pair differ-
ence) were calculated based on the preceeding two years of lab duplicate data.
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Figure 178: Ammonia laboratory duplicate control chart for the Lake Whatcom
monitoring program. Upper/lower acceptance limits (+2 std. dev. from mean pair
difference) and upper/lower warning limits (+3 std. dev. from mean pair differ-
ence) were calculated based on the preceeding two years of lab duplicate data.
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Figure 179: Chlorophyll laboratory duplicate control chart for the Lake Whatcom
monitoring program. Upper/lower acceptance limits (+2 std. dev. from mean pair
difference) and upper/lower warning limits (+3 std. dev. from mean pair differ-
ence) were calculated based on the preceeding two years of lab duplicate data.
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Figure 180: Nitrate/nitrite laboratory duplicate control chart for the Lake What-
com monitoring program. Upper/lower acceptance limits (42 std. dev. from mean
pair difference) and upper/lower warning limits (43 std. dev. from mean pair dif-
ference) were calculated based on the preceeding two years of lab duplicate data.
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Figure 181: Soluble reactive phosphate laboratory duplicate control chart for
the Lake Whatcom monitoring program. Upper/lower acceptance limits (42
std. dev. from mean pair difference) and upper/lower warning limits (+3
std. dev. from mean pair difference) were calculated based on the preceeding two
years of lab duplicate data.
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Figure 182: Total nitrogen laboratory duplicate control chart for the Lake What-
com monitoring program. Upper/lower acceptance limits (42 std. dev. from mean
pair difference) and upper/lower warning limits (43 std. dev. from mean pair dif-
ference) were calculated based on the preceeding two years of lab duplicate data.
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Figure 183: Total phosphorus laboratory duplicate control chart for the Lake
Whatcom monitoring program. Upper/lower acceptance limits (+2 std. dev. from
mean pair difference) and upper/lower warning limits (£3 std. dev. from mean
pair difference) were calculated based on the preceeding two years of lab dupli-
cate data.
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Figure 184: Turbidity laboratory duplicate control chart for the Lake Whatcom
monitoring program. Upper/lower acceptance limits (+2 std. dev. from mean pair
difference) and upper/lower warning limits (+3 std. dev. from mean pair differ-
ence) were calculated based on the preceeding two years of lab duplicate data.
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Figure 185: Alkalinity and conductivity field duplicates. Conductivity results
show a systematic bias due to lower sensitivity of the laboratory meter (see Section
6).
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Figure 186: Dissolved oxygen and pH field duplicates. The pH results show a
slight systematic bias due to changes in dissolved CO, and associated inorganic

carbon ions between field and laboratory samples (see Section 6).
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Figure 187: Ammonia and nitrate/nitrite field duplicates.
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Figure 188: Total nitrogen and total phosphorus field duplicates.
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Figure 189: Turbidity and chlorophyll field duplicates.
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A SiteDescriptions

A.1 Lake Whatcom Monitoring Sites

Please refer to Figures 190-191 for assistance with locating each site. In the field,
each site should be marked with an orange buoy; however, stormy weather or
vandalism may have resulted in the movement or loss of a marker buoy. The four
major lake sampling sites have been used since the early 1960°s. Table 30 shows
a summary of the identification codes that have been used for these five sites over
time.

During the August 5, 1993 lake sampling, geographical locations for each site
were determined using a GPS locater. These coordinates are listed below, but
should be used with the caution because site locations in Lake Whatcom have
always been approximate.

Site 1 is located in basin 1 along a straight line from the Bloedel Donovan boat
launch to a square, white house with a dark grey roof that is located about half
way up the hillside (171 E. North Shore Rd.) The sampling site is at a point
perpendicular to the second group of condominiums in a cluster of four. The
depth at Site 1 should be at least 20 m. The GPS coordinates for Site 1 on August
5, 1993 were: 48° 45.74 N, 122° 24.63 W.

Site 2 is located in basin 2 just west of the intersection of a line between a boat
house with a rust-colored roof (73 Strawberry Point) and the point of Geneva sill,
and a line between three aspen trees on Lake Whatcom Blvd. and a red house on
the west side of Strawberry sill (2170 Delestra Rd.). The depth at Site 2 should be
at least 20 m. The GPS coordinates for Site 2 on August 5, 1993 were: 48° 44.55
N, 122° 22.81 W.
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The Intake Site is located offshore from the City of Bellingham’s raw water gate-
house. This site is one of the more difficult sites to locate because the marker buoy
is frequently missing. The depth at the Intake site should be at least 13 m deep.
The GPS coordinates for the Intake site on August 5, 1993 were: 48° 44.89 N,
122° 23.47 W.

Site 3 is located mid-basin just north of a line between the old railroad bridge and
Lakewood. The depth at Site 3 should be at least 80 m deep. The GPS coordinates
for Site 3 on August 5, 1993 were: 48° 44.27 N, 122° 20.25 W.

Site 4 is located at the intersection of a line between two points of land and a line
parallel to the north edge of an inlet (see Figure A2). The depth at Site 4 should
be at least 90 m deep. The GPS coordinates for Site 4 on August 5, 1993 were:
48° 41,53 N, 122° 18.01 W.
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Site Code | Years Used Site Description
1 1985—present | Located at approximately the deepest
11 1987—present | point in basin 1
A 1982-1984
14 1982 (14 is near Site 1)
7 1960’s-1981
2 1985—present | Located at approximately the deepest
22 1987—present | point in basin 2
B 1982-1984
13 1982
6 1960’s-1981

Intake | 1980-present | Located at the intake in basin 2

21 1987—present
3 1985—present | Located at approximately the deepest
31 1987—present | point in N. sub-basin of basin 3
C 1982-1984
5 1960’s-1981
4 1985—present | Located at approximately the deepest
32 1987—present | point in S. sub-basin of basin 3
E 1982-1984
10 1960’s-1981

Table 30: Summary of site codes for Lake Whatcom water quality sampling.
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Figure 190: Lake Whatcom sampling sites, basins 1-2.



2002/2003 L ake Whatcom Final Report Page 259

1 km

1 mi

old railroad bridge
near 2904 L ake

\ small point
lineis W\ of land
parallel to
north edge
of small inlet

Figure 191: Lake Whatcom sampling sites, basin 3.
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A.2 Creek Monitoring Sites

The creek water quality monitoring sites are described in detail by Walker, et
al. (1992), and summarized below. Sites that have hydrograph data include a
description of the location of the hydrograph gauge.

Smith Creek:

The Smith Creek hydrograph is mounted on the south wall of a sandstone bluff di-
rectly underneath the bridge over Smith Creek (North Shore Road) approximately
1 km upstream from the mouth the the creek. Water samples are collected at the
gaging station. The GPS coordinates for Smith Creek at the dead end of North
Shore Road are 48° 43’ 46.3” N; 122° 18’ 51.1” W.

Silver Beach Creek:

All routine monitoring samples are collected immediately upstream from the cul-
vert under North Shore Road. GPS coordinates are not available for Silver Beach
Creek.

Park Place storm drain:

Samples are collected at the outlet from the storm water treatment system by ac-
cessing the storm drain manhole at Park Place (road off of North Shore Drive.)
GPS coordinates are not available for the Park Place storm drain.

Austin Creek:

The Austin Creek hydrograph is mounted on the north west support pillar directly
underneath the bridge over Austin Creek (Lake Whatcom Blvd.), approximately 1
km from the mouth of the creek. Water samples are collected at the gaging station.
The GPS coordinates for Austin Creek at the bridge are 48° 42’ 46.8” N; 122° 19’
52.2” W.

Wildwood Creek:

The site is located approximately 30 feet south of the entrance to the Wildwood
Resort at the culvert where South Lake Whatcom Boulevard crosses the creek.
The GPS coordinates for Wildwood Creek at the culvert are 48° 40" 41.1” N; 122°
19/ 04.9” W.
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Anderson Creek:

The site is located at the bridge where South Bay Drive crosses the creek. Wa-
ter samples and discharge measurements are collected upstream from the bridge.
The Anderson Creek hydrograph is mounted in the existing stilling well on the
east side of Anderson Creek, directly adjacent to the bridge over Anderson Creek
(South Bay Drive), approximately 0.5 km from the mouth of the creek. The GPS
coordinates for Anderson Creek at the bridge are 48° 40’ 24.3” N; 122° 16’ 02.8”
W.

Blue Canyon Creek:

This small creek is not shown on the USGS topographic map for the area. How-
ever, it is located just north of the two major Blue Canyon streams pictured on
the USGS Lake Whatcom 7.5 min. quadrangle (Sect. 22, T 37N, R 4E). Samples
are collected upstream from the culvert crossing the Blue Canyon road. The GPS
coordinates for Blue Canyon Creek on Blue Canyon Road are 48° 41’ 06.3” N;
122° 17/ 00.7” W.
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B LakeWhatcom Data

The 2002/2003 Lake Whatcom water quality data, including data from special
sampling projects, are included on the following pages. The historic detection lim-
its and abbreviations for each parameter are listed in Table 31. Table 31 includes
abbreviations and detection limits for all analytes measured during the current
year’s monitoring program, as well as any other analyses included in the verified
historic data set included on the CD with this report.

The historic detection limits for each parameter were estimated based on rec-
ommended lower detection ranges (APHA, 1998; Hydrolab, 1997; Lind, 1985)
instrument limitations, and analyst judgment on the lowest repeatable concentra-
tion for each test. Over time, some analytical techniques have improved so that
current detection limits are lower than defined below (see, for example, current de-
tection limits in Table 2, page 37). Because the Lake Whatcom data set includes
long-term monitoring data, which have been collected using a variety of analytical
techniques, this report sets conservative historic detection limits in order to allow
comparisons between all years.

In the Lake Whatcom report, unless indicated, no data substitutions are used for
below detection values (“bdl” data). Instead, we identify summary statistics that
include bdl values, and, if appropriate, discuss the implications of including these
values in the analysis.
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Historic Det. Limits (dl)

Historic Det. Limits (dl)

Abbrev.  Andysis or Sensitivity (£) Abbrev.  Andysis or Sensitivity (£)

ak Alkalinity + 0.5 mg/L As arsenic, total dl = 0.03/0.01/0.001 mg/L
ecoli Bacteria, E. coli dl = 2 cfu/200 mL Cd cadmium, total dl = 0.002/0.0005 mg/L
ent Bacteria, Enterococcus dl =2 cfu/100 mL Cr chromium, total  dl = 0.006/0.001 mg/L
fc Bacteria, feca coliforms dl = 2 cfu/100 mL Cu copper, total dl = 0.002/0.001 mg/L
tc Bacteria, total coliforms dl = 2 cfu/200 mL Fe iron, total dl = 0.0/0.005 mg/L
toc Carbon, total organic dl =1.0mg/L Pb lead, total dl =0.001 mg/L

chl Chlorophyll a + 0.1 mg/m? Hg mercury, total dl =0.01 mg/L

cond Conductivity, Hydrolab + 2 uSlem Ni nickel, total dl = 0.01/0.005 mg/L
cond Conductivity, lab + 2 pSlem Zn zinc, total dl = 0.002/0.001 mg/L
disch Discharge na

nh3 Nitrogen, ammonia dl =10 pug-N/L

no3 Nitrogen, nitrate/nitrite dl =20 pg-N/L

tn Nitrogen, total nitrogen dl =100 pg-N/L

do Oxygen, Hydrolab + 0.1 mg/L

do Oxygen, Winkler + 0.1 mg/L

pH pH, Hydrolab 4+ 0.1 pH unit

pH pH, lab =+ 0.1 pH unit

sp Phosphate, soluble reactive  dl =5 ug-P/IL

tp Phosphorus, total d =5 ug-PIL

secchi Secchi depth +0.1m

temp Temperature +0.1°C

tss Total suspended solids dl =2mg/L

turb Turbidity + 0.2NTU

Historic detection limits listed in this table are conservative estimates designed to permit comparisons with historic data.
The AmTest detection limits for metals decreased in 1999 and 2002 (arsenic only); the older detection limits are listed fi rst in this table.
Table 2 lists the current IWS detection limits for selected analyses; Appendix B.6 includes the the current AmTest reports and detection limits.

Table 31: Summary of analyses in the Lake Whatcom monitoring project.
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B.1 Lake Whatcom Hydrolab Data

Hydrolab data from the current sampling period are included in hardcopy format
in the printed version of this report. Electronic copies of the historic Lake What-
com Hydrolab data are available on the CD that accompanies the printed report
or may be obtained by contacting the Institute for Watershed Studies, Western
Washington University, Bellingham, WA, 98225.
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B.2 Lake Whatcom Water Quality Data

Water quality data from the current sampling period are included in hardcopy for-
mat in the printed version of this report. Electronic copies of the historic Lake
Whatcom water quality data are available on the CD that accompanies the printed
report or may be obtained by contacting the Institute for Watershed Studies, West-
ern Washington University, Bellingham, WA, 98225.
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B.3 Lake Whatcom Plankton Data

Lake Whatcom plankton data from the current sampling period are included in
hardcopy format in the printed version of this report. Electronic copies of the
historic Lake Whatcom plankton data are available on the CD that accompanies
the printed report or may be obtained by contacting the Institute for Watershed
Studies, Western Washington University, Bellingham, WA, 98225.
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B.4 Storm Water Treatment Monitoring Data

Brentwood, Park Place, and South Campus storm water treatment data from the
current sampling period are included in hardcopy format in the printed version
of this report. Electronic copies of the historic storm water treatment data are
available on the CD that accompanies the printed report or may be obtained by
contacting the Institute for Watershed Studies, Western Washington University,
Bellingham, WA, 98225.
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B.5 City of Bellingham Coliform Data

Historic Lake Whatcom and tributary streams coliform data are included in hard-
copy format in this report. Other coliform data from the current monitoring pro-
gram (e.g., storm water treatment samples) were included in tables cited earlier in
this report. Electronic copies of all coliform data may be obtained by contacting
the City of Bellingham Public Works Department, Bellingham, WA, 98225.
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B.6 AmTest Metals and TOC (Lake, Creeks, Storm Water)

The following AmTest data reports are included in hardcopy format in the printed
version of this report (filed by collection date). Electronic copies of these data are

not available.

Sites Codes for the AmTest reports are as follows:

Sample location

Date

Analyses

L ake Whatcom, surface and bottom

Park Place/Brentwood wet

South Campus storm drain

Watershed creeks

ponds

August 5 & 7, 2003
February 11, 2003

November 15, 2002
January 29, 2003
July 24, 2003

January 8, 2004
February 20, 2003
August 14, 2003

February, 11, 2003
July 23, 2003

metals; total organic carbon
total organic carbon

metals; total organic carbon
metals; total organic carbon
metals; total organic carbon

metals, total organic carbon
metals, total organic carbon
metals, total organic carbon

metals; total organic carbon
total organic carbon

L ake Sites Creek Sites Storm Water Treatment Sites

11-O Sitel, surface (0.3m) | CW1  Smith Creek BW1 Brentwood inlet

11-B  Site 1, bottom (20 m) CW2  Silver Beach Creek | BW2 Brentwood outlet

21-O  Intake, surface (0.3m) | CW3  Park Place Drain PP4 Park Place inlet

21-B  Intake, bottom (10 m) CW4  Blue Canyon Creek | PP5 Park Place outlet

22-0 Site2, surface (0.3m) | CW5  Anderson Creek SCSD IN  South Campusinlet

22-B  Site 2, bottom (20 m) CW6  Wildwood Creek SCSD E South Campus east outlet
31-0 Site3, surface (0.3m) | CW7  Austin Creek SCSDW  South Campus west outlet
31-B  Site 3, bottom (80 m)

32-0  Site 4, surface (0.3 m)

32-B  Site 4, bottom (90 m)
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B.7 Lake Whatcom Electronic Data

The annual Lake Whatcom reports include a CD containing historic Hydrolab and
water quality data; Austin Creek, Anderson Creek, and Smith Creek hydrograph
data; plankton data; and storm water treatment monitoring data. The files included
on the CD are described in readme.txt, which is printed below and included on
the CD.

The electronic data files have NOT been censored to flag or otherwise identify
below detection and above detection values. Refer to Tables 2 and 31 (pages 37
and 263) for applicable detection limits and abbreviations. It is essential that any
statistical or analytical results that are generated using these data be reviewed by
someone familiar with statistical uncertainty associated with uncensored data.

Readme.txt:

README FILE - LAKE WHATCOM DATA

The CD included with this report included the following data files:

Hydrolab data Water quality data Hydrograph data
1988_hl.dat 1988 _wq.dat WY1998.dat

1989 _hl.dat 1989 _wg.dat WY1999.dat
1990_hl.dat 1990_wq.dat WY2000.dat

1991 _hl.dat 1991 wq.dat WY2001.dat
1992_hl.dat 1992_wg.dat WY2002.dat
1993 hl.dat 1993 wq.dat WY2003.dat

1994 _hl.dat 1994 _wg.dat

1995 _hl.dat 1995_wg.dat Plankton data
1996_hl.dat 1996_wqg.dat plankton.dat
1997_hl._dat 1997_wg.dat

1998 hl.dat 1998_wg.dat

1999 hl.dat 1999 _wg.dat Storm water data
2000_hl.dat 2000_wq.dat comps.dat
2001_hl.dat 2001_wq.dat grab.dat
2002_hl.dat 2002_wq.dat

2003_hl.dat 2003_wq.dat

The hydrolab data files contain the following variables: site, depth
(m), month, day, year, temperature (C), pH, conductivity (uS/cm),
dissolved oxygen (mg/L), lab conductivity quality control data
(uS/cm), and secchi depth (m).

The water quality data files contain the following variables: site,
depth (m), month, day, year, alkalinity (mg/L), turbidity (NTU),
ammonia (ug-N/L), total persulfate nitrogen (ug-N/L), nitrate/nitrite
(ug-N/L), soluble reactive phosphate (ug-P/L), total phosphorus
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(ug-P/L), chlorophyll (mg/m3).

The hydrograph data file contains the following variables: month, day,
year, hour, min, sec, ander.g (ft), ander.cfs, austin.g (ft),
austin.cfs, smith.g (ft), and smith.cfs

The plankton data file contains the following variables: site depth
month day year zooplankton (#/L), chrysophyta (#/L), cyanophyta (#/L),
chlorophyta (#/L), phyrrophyta (#/L).

The storm water treatment composite data file (comps.dat) contains the
following variables: site, startmonth, endmonth, startday, endday,
year, total suspended solids (mg/L), total organic carbon (mg/L),
total nitrogen (mg/L), total phosphorus (mg/L), and AmTest data for 33
total metals analyses (mg/L for aluminum, antimony, arsenic, boron,
barium, beryllium, calcium, cadmium, cobalt, chromium, copper, iron,
mercury, potassium, lithium, magnesium, manganese, molybdenum, sodium,
nickel, phosphorus, lead, sulfur, selenium, silicon, silver, tin,
strontium, titanium. thallium, vanadium, yttrium, zinc).

The storm water treatment grab data file (grab.dat) contains the following
variables: site, sample (A-D, in order of collection), month, day, year, time
(am/pm), temperature (C), pH, dissolved oxygen (mg/L), conductivity (uS/cm),
total coliforms (cuf/100 mL), fecal coliforms (cfu/100 mL), and enterococcus
(cuf/100 mL). Beginning in 2002, total coliforms and enterococcus analyses
were discontinued and E."coli was added.

The site codes in the data are as follows:

11 = Lake Whatcom Site 1

21 = Lake Whatcom Intake site

22 = Lake Whatcom Site 2

31 = Lake Whatcom Site 3

32 = Lake Whatcom Site 4

33 = Strawberry Sill site S1 (discontinued)
34 = Strawberry Sill site S2 (discontinued)
35 = Strawberry Sill site S3 (discontinued)
BW1 (BW_in) Brentwood wet pond inlet

BW2 (BW_out)

PP1 (PP_celll)
PP2 (PP_cell2)
PP3 (PP_cell3)

Brentwood wet pond outlet

Park Place wet pond cell 1 (discontinued)
Park Place wet pond cell 2 (discontinued)
Park Place wet pond cell 3 (discontinued)

PP4 (PP_in) Park Place wet pond inlet
PP5 (PP_out) Park Place wet pond outlet
SC1 (SC_in) South Campus storm water facility inlet

SC2 (SC_outE)
SC3 (SC_outw)

South Campus storm water facility east outlet
South Campus storm water facility west outlet

WL Grace Lane wetland (discontinued)
CW1 = Smith Creek

CW2 = Silver Beach Creek

CW3 = Park Place drain

Cw4 = Blue Canyon Creek

CW5 = Anderson Creek

Cw6 = Wildwood Creek

cw7 Austin Creek
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VERIFICATION PROCESS FOR THE LAKE WHATCOM DATA FILES

During the summer of 1998 the Institute for Watershed Studies began
creating an electronic data file that would contain long term data
records for Lake Whatcom. These data were to be placed on a CD and
included with annual Lake Whatcom monitoring reports. This was the
first attempt to make a long-term Lake Whatcom data record available
to the public. Because these data had been generated using different
quality control plans over the years, a comprehensive reverification
process was done.

The reverification started with printing an copy of the entire data
file and checking 5% of all entries against historic laboratory

bench sheets and field notebooks. If an error was found, the entire
set of values for that analysis were reviewed for the sampling period
containing the error. Corrections were noted in the printed copy and
entered into the electronic file; all entries were dated and initialed
in the archive copy.

Next, all data were plotted and descriptive statistics (e.g., minimum,
maximum) were computed to identify outliers and unusual results. All
outliers and unusual data were verified against original bench sheets.
A summary of decisions pertaining to these data is presented below.
All verification actions were entered into the printed copy, dated,
and initialed by the IWS director.

The following is a partial list of the changes made to the verified
Lake Whatcom data files. For detailed information refer to the data
verification archive files in the Institute for Watershed Studies
library.

Specific Deletions: 1) Rows containing only missing values were
deleted. 2) All lab conductivity for February 1993 were deleted for
cause: meter inadequate for low conductivity readings (borrowed
Huxley’s student meter). 3) All Hydrolab conductivity from April -
December 1993 were deleted for cause: Hydrolab probe slowly lost
sensitivity. Probe was replaced and Hydrolab was reconditioned prior
to the February 1994 sampling. 4) All 1993 Hydrolab dissolved oxygen
data less than or equal to 2.6 mg/L were deleted for cause: Hydrolab
probe lost sensitivity at low oxygen concentrations. Probe was
replaced and Hydrolab was reconditioned prior to February 1994
sampling. 5) All srp and tp data were deleted (entered as "missing"
in 1989) from the July 10, 1989 wq data due to sample contamination in
at least three samples. 6) December 2, 1991, Site 3, 0 m conductivity
point deleted due to inconsistency with adjacent points. 7) December
15, 1993, Site 4, 80 m lab conductivity point deleted because matching
field conductivity data are absent and point is inconsistent with all
other lab conductivity points. 8) November 4, 1991, Site 2, 17-20 m,
conductivity points deleted due to evidence of equipment problems
related to depth. 9) February 2, 1990, Site 1, 20 m, soluble phosphate
and total phosphorus points deleted due to evidence of sample
contamination. 10) August 6, 1990, Site 1, 0 m, soluble phosphate and
total phosphorus points deleted due to evidence of sample
contamination. 11) October 5, 1992, Site 3, 80 m, all data deleted
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due to evidence of sample contamination in turbidity, ammonia, and
total phosphorus results. 12) August 31, 1992, Site 3, 5 m, soluble
phosphate and total phosphorus data deleted due to probable coding
error. 13) All total Kjeldahl nitrogen data were removed from the
historic record. This was not due to errors with the data but rather
on-going confusion over which records contained total persulfate
nitrogen and which contained total Kjeldahl nitrogen. The current
historic record contains only total persulfate nitrogen. Total
Kjeldahl nitrogen data were retained in the IWS data base, but not in
the long-term Lake Whatcom data files.

ROUTINE DATA VERIFICATION PROCESS

1994-present: The Lake Whatcom data are verified using a four step
method: 1) The results are reviewed as they are generated. Outliers
are checked for possible analytical or computational errors. This
step is completed by the Laboratory Analyst and IWS Laboratory
Supervisor. 2) The results are reviewed monthly and sent to the City.
Unusual results are identified. This step is completed by the IWS
Director. 3) The results are reviewed on an annual basis and
discussed in the Lake Whatcom Monitoring Program Final Report.

Unusual results are identified, and explained, if possible. This step
is completed by the IWS Director, IWS Laboratory Supervisor, and
Laboratory Analyst. 4) Single-blind quality control samples,
laboratory duplicates, and field duplicates are analyzed as specified
in the Lake Whatcom Monitoring Program contract and in the IWS
Laboratory Certification requirements. Unusual results that suggest
instrumentation or analytical problems are reported to the IWS
Director and City. The results from these analyses are summarized in
the annual report.

1987-1993: The lake data were reviewed as above except that the IWS
Director’s responsibilities were delegated to the Principle
Investigator in charge of the lake monitoring contract (Dr. Robin
Matthews). Prior to 1991, interim reports were prepared quarterly
rather than monthly and annual reports were descriptive rather than
interpretive.

Prior to 1987: Data were informally reviewed by the Laboratory Analyst
and IWS Director. Laboratory and field duplicates were commonly
included as part of the analysis process, but no formal (i.e.,
written) quality control program was in place. Laboratory logs were
maintained for most analyses, so it is possible to verify data against
original analytical results. It is also possible to review laboratory
quality control results for some analyses.



